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Plant  131. ANT  IS  defined  to  be,  an  organical  body,  deft  1- 

l'  tiite  of  fenfe  and  fpoiitaneous  motion,  adhering  to 
anotlier  body  in  fucli  a  manner  as  to  draw  from  it  its 
nourifiimtnt,  and  having  a  power  of  propagating  itfelf 

by  feeds.  ^  •  r  i  r 

l^he  vegetation  and  economy  of  plants  is  one  of  thole 

fuhjedls  in  which  our  knowledge  is  extremely  circum- 
fcribed.  A  total  inattention  to  the  llrufture  and  eco¬ 
nomy  of  plants  is  the  cliief  reafon  of  the  fmall  progrefs 
that  has  been  made  in  the  principles  of  vegetation,  and 
of  the  inhability  and  fliidfuation  of  onr  theories  con¬ 
cerning  it ;  for  which  reafon  we  fhall  give  a  Ihort  de- 
fcription  of  the  ftrucSfnre  of  plants,  beginning  with  the 
feed,  and  tracing  its  progrefs  and  evolution  to-a  ftate  of 
maturity. 

I.  0/  Wj.]  The  feeds  of  plants  are  of  various 
figures  and  fizes.  Moll  of  them  are  divided  into  two 
lobes ;  though  fome,  as  thofe  of  the  crefs-kind,  have 
fix  ;  .and  others,  as  tlie  grains  of  corn,  are  not  divided, 
but  entire. 

But  as  the  elTential  properties  of  all  feeds  are  the 
fame,  when  confidered  with  regard  to  the  principles  of 
vegetation,  our  particular  deferiptions  fiiall  be  limited 
to  one  feed,  viz.  the  great  garden-beau.  Neither  is  the 
choice  of  this  feed  altogether  arbitrary;  for,  after  it  be¬ 
gins  to  vegetate,  its  parts  are  more  confpicUous  than 
many  others,  and  conlcquently  better  calculated  for  in- 
veliigation. 

This  feed  is  covered  with  two  coats  or  membranes, 
outer  coat  is  extremely  thin,  and  full  of  pores; 
ut  may  be  eafily  feparated  from  the  inner  one  (which 
is  much  thicker),  after  the  bean  has  been  boiled,  or  lain 
a  few  days  in  the  foil.  At  the  thick  end  of  the  bean 
there  is  a  fmall  hole  vifible  to  the  naked  eye,  immedi- 
Platc  radicle  or  future  root,  that  it  may  have 

CCCXCiV  a  free  palTage  into  the  foil  (fig.  i.  A).  When  thefe 
coats  are  taken  off,  the  body  of  the  feed  appears,  which 
is  divided  into  two  fmooth  portions  or  lobes.  The 
^fmoothnefs  of  the  lobes  is  owing  to  a  thin  film  or  cu¬ 
ticle  with  which  they  are  covered. 

At  the  balls  of  the  bean  is  placed  the  radicle  or  fu¬ 
ture  root  (fig.  3.  A).  The  trunk  of  the  radicle,  jull 
as  it  enters  into  the  body  of  the  feed,  divides  into  two 
capital  branches,  one  of  which  is  inferted  into  each 
Plate  fends  off  fmaller  ones  in  all  direflions  through 

CCCXCI.  whole  Jubilance  of  the  lobes  (fig.  4.  A  A).  Thefe 
ramifications  become  fo  extremely  minute  towards  the 
edges  of  the  lobes,  that  thc'y  require  the  fincll  glalTcs 
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to  render  them  vifible.  To  thefe  ramifications  Grew  Plant, 
and  Malpighi  have  given  the  name  of  feminal  root ;  be- 
caiife,  by  means  of  it,  the  radicle  and  plume,  before 
they  are  expanded,  derive  their  principal  nourillunent. 

llie  plume,  bud,  or  germ  (fig.  3.),  isinclofed  in  two 
fmall  correfponding  cavities  in  each  lobe.  Its  colour 
and  confillence  is  much  the  fame  with  thofe  of  the  ra¬ 
dicle,  of  which  it  is  only  a  continuation,  but  having  a 
quite  coiitraiy  direction  ;  for  the  radicle  defeends  into 
the  earth,  and  divides  into  a  great  number  of  fmaller 
branches  or  filaments ;  but  the  plume  afceiids  into  the 
open  air,  and  unfolds  itfelf  into  all  the  beautiful  va¬ 
riety  of  Hem,  branches,  leaves,  flowers,  fruit,  6cc.  The 
plume  in  corn  flioots  from  the  fmaller  end  of  the  grain, 
and  among  mal tilers  goes  by  the  name  of  acroj'pire. 

The  next  thing  to  be  taken  notice  of  is  the  fubftance 
or  parenchymatous  part  of  the  lobes.  This  is  not  a 
mere  concreted  juice,  but  is  curioufly  organized,  and 
conlills  of  a  vail  number  of  fmall  bladders  refenibling 
thofe  in  the  pith  of  trees  (fig.  4.) 

Befidcs  the  coats,  cuticle,  and  parenchymatous  parts, 
there  is  a  fubftance  perfe^lly  diftincl  from  thefe,  diftri- 
biited  in  different  proportions  through  the  radicle,  plume, 
and  lobes.  This  inner  fubftance  appears  very  plainly  in 
a  tranfverfe  fe£lion  of  the  radicle  or  plume.  Towards 
the  extremity  of  the  radicle  it  is  one  entire  trunk  ;  but 
higher  up  it  divides  into  three  branches ;  the  middle 
one  runs  dire6lly  up  to  the  plume,  and  the  other  two 
pafs  into  the  lobes  on  each  fide,  and  fpread  out  into  a 
great  variety  of  fmall  branches  through  the  whole  bo¬ 
dy  of  the  lobes  (fig.  4.)  This  fubftance  is  very  pro-  Plats 
perly  termed  the  feminal  root:  for  when  the  feed  is  fown,  CCCXCfi 
the  moifture  is  firft  abforbed  by  the  outer  coats,  which 
are  everywhere  furnifhed  with  fap  and  alr-veffels ;  from 
thefe  it  is  conveyed  to  the  cuticle ;  from  the  cuticle  it 
proceeds  to  the  pulpy  part  of  Wie  lobes ;  when  it  has 
got  thus  far,  it  is  taken  up  by  the  mouths  of  the  fmall 
branches  of  the  fcininal  root,  and  paffes  from  one  branch 
into  another,  till  it  is  all  colle£lcd  into  the  main  trunk, 
which  communicates  both  with  the  phiine  and  radicle, 
the  two  principle  involved  organs  of  the  future  plant* 

After  this  the  fap  or  vegetable  food  runs  in  two  oppo- 
fite  dire£lions :  part  of  it  afeends  into  the  phime,  and 
promotes  the  growth  and  expanfioii  of  that  organ  ;  and 
part  of  it  defeends  into  the  radicle,  for  nouriftiing  and 
evolving  the  root  and  its  various  filaments.  Thus  the 
plume  and  radicle  continue  their  progrefs  in  oppofite  di- 
reftions  till  the  plant  arrives  at  maturity. 

A  It 


Plate 


P  L  A  [2 

Plant.  It  IS  here  worth  remarking,  that  every  plant  is  really 
pofTefied  of  two  roots,  both  of  which  are  contained  in 
the  feed.  The  plume  and  radicle,  when  the  feed  is  iirft 
depofited  in  the  earth,  derive  their  nouriihment  from  the 
feminal  root ;  but,  afterwards,  when  the  radicle  begins 
to  fhoot  out  its  filaments,  and  to  abforb  fome  moifture, 
not,  however,  in  a  fufficient  quantity  to  fupply  the  ex¬ 
igencies  of  the  plume, .  the  two  lobes,  or  main  body  of 
the  feed,  rife  along  with  the  plume,  afTume  the  appear¬ 
ance  of  two  leaves,  refembling  the  lobes  of  the  feed  in 
fize  and  ihape,  but  having  no  refcmblance  to  thofe  of 
the  plume,  for  which  reafon  they  have  got  the  name  of 
dijftmtlar  haves. 

Thefe  diflimilar  leaves  defend  the  young  plume  from 
the  injuries  of  the  weather,  and  at  the  fame  time,  by 
abforbing  dew,  air,  &c.  afiift  the  tender  radicle  in  nou- 
ridung  the  plume,  with  which  they  have  ilill  a  connec¬ 
tion  by  means  of  the  feminal  root  above  deferibed.  But 
when  the  radicle  or  fecond  root  has  defeended  deep 
enough  into  the  earth,  and  has  acquired  a  fufficient 
number  of  filaments  or  branches  for  abforbing  as  much 
aliment  as  is  proper  for  the  growth  of  the  plume;  then 
the  feminal  or  diffimilar  leaves,  their  utility  being  en- 
tirely  fuperfeded,  begin  to  decay  and  fall  off. 

Fig.  I.  A,  the  foramen  or  hole  in  the  bean  through 
1  ^CCXCIV  the  radicle  fhoots  into  the  foil. 

Fig.  2.  A  tranfverfe  fe61ion  of  the  bean ;  the  dots 
being  the  branches  of  the  feminal  root. 

Fig.  3*'  A,  the  radicle.  B,  the  plume  or  bud. 

Fig.  4.  A,  a  longitudinal  fe61ion  of  one  of  the  lobes 
of  the  bean  a  little^  magnified,  to  fhow  the  fmall  bladders 
of  which  the  pulpy  or  parenchymatous  part  is  compo- 
fed. 

Figs.  5.  6.  A,  a  tranfverfe  feftion  of  the  radicle.  B, 
a  tranfverfe  fedion  of  the  plume,  fliowing  the  organs  or 
veffels  of  the  feminal  root. 

Plate  Fig.  4.  A  view  of  the  feminal  root  branched  out  up- 
CCCXC!.  on  the  lobes. 

PUtc  7*  appearance  of  the  radicle,  plume,  and  fe- 

CCCXCIV  minal  root,  when  a  little  further  advanced  in  gro\\i:h.  ^ 

Flaviiig  thus  briefly  deferibed  the  feed,  and  traced  its 
evolution  into  three  principal  organic  parts,  viz.  the 
plume,  radicle,  and  feminal  leaves,  we  fhall  next  take  an 
anatomical  view  of  the  root,  trunk,  leaves,  2cc. 

2.  Of  the  root,]  In  examining  the  root  of  plants, 
the  firft  thing  that  prefents  itfeif  is  the  fkin,  which  is 
of  various  colours  in  different  plants.  Every  root,  after 
it  has  arrived  at  a  certain  age,  has  a  double  fkin.  The 
firfl  is  coeval  with  the  otlier  parts,  and  exifls  in  the 
feed ;  but  aftenv^ards  there  is  a  ring  fent  off  from  the 
bark,  and  forms  a  fecond  fliin  ;  e,  g.  in  the  root  of  the 
dandelion,  towards  the  end  of  May,  the  original  or 
outer  fltin  appears  flmvelled,  and  is  eafily  feparated 
from  the  new  one,  which  is  frefher,  and  adheres  more 
firmly  to  the  bark.  Perennial  plants  are  fupplied  in 
this  manner  v/ith  a  new  fkin  every  year;  the  outer  one 
.  always  fidls  off  in  the  autumn  and  winter,  and  a  new 
cne  is  formed  from  tliC  bark  in  the  fucceeding  fpring. 
The  fitin  has  numerous  cells  or  veffels,  and  is  a  conti¬ 
nuation  of  the  parenchymatous  part  of  the  radicle. 
However,  it  does  not  confift  folely  of  parenchyma;  for 
the  microfeope  fhews  that  there  are  many  tubular  lig¬ 
neous  veffels  interfperfed  through  it. 

^  When  the  fl<in  is  removed,  the  true  cortical  fubftance 
bark  appears^  which  is  alfo  a  continuation  of  the  pa- 
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renchymatous  part  of  the  radicle,  but  greatly  augment- 
ed.  The  bark  is  of  very  different  fizes.  In  mofl  trees 
it  Is  exceeding  thin  in  proportion  to  the  wood  and  pith. 
On  the  other  hand,  in  carrots,  it  is  almofl  one-half  of 
the  femidiameter  of  the  root ;  and,  in  dandelion,  if  is 
nearly  twice  as  thick  as  the  woody  part. 

The  bark  Is  compofed  of  two  fubftances  ;  the  paren¬ 
chyma  or  pulp,  which  Is  the  principal  part,  and  a  few 
woody  fibres.  The  parenchyma  is  exceedingly  porous, 
and  has  a  great  refemblance  to  a  fponge  5  for  it  fhrivels 
confiderably  when  dried,  and  dilates  to  its  former  di- 
menfions  when  infufed  In  water.  Thefe  pores  or  vef¬ 
fels  are  not  pervious,  fo  as  to  communicate  with  each 
other;  but  confift  of  diftinift  little  cells  or  bladders, 
fcarcely  vifible  without  the  affiftance  of  the  microfeope* 
In  all  roots,  thefe  cells  are  conftantly  filled  with  a  thin 
watery  liquor.  They  are  generally  of  a  fpherical  figure ; 
though  in  fome  roots,  as  the  buglofs  and  dandelion,  they 
are  oblong.  In  many  roots,  as  the  liorfe-radifh,  peony, 
afparagus,  potatoe,  &c.  the  parenchyma  is  of  one  uni¬ 
form  ftrudure.  But  in  others  it  is  more  diverfified, 
and  puts  on  the  fhape  of  rays,  running  from  the  centre 
towards  the  circumference  of  the  bark.  Thefe  rays 
fometimes  run  quite  through  the  bark,  as  iu  lovage ; 
and  fometimes  advance  towards  the  middle  of  it,  as  in 
melilot  and  moft  of  the  leguminous  and  umbelliferous 
plants.  Thefe  rays  generally  ftand  at  an  equal  diftance 
from  each  other  in  the  fame  plant;  but  the  diftance  va¬ 
ries  greatly  in  different  plants.  Neither  are  they  of 
equal  fizes :  in  carmt  they  are  exceedingly  fmall,  and 
fcarcely  difcernible ;  in  melilot  and  chervil,  they  are 
thicker.  They  are  likewife  more  numerous  in  fome  plants 
than  in  others.  Sometimes  they  arc  of  the  fame  thick- 
nefs  from  one  edge  of  the  bark  to  the  other ;  and  fome 
grow  wider  as  they  approach  towards  the  flein.  The 
veffels  with  which  thefe  rays  are  amply  furniflied,  are 
fuppofed  to  be  air-veffels,  becaufe  they  are  always  found 
to  be  dry,  and  not  fo  tranfparent  as  the  veffels  which 
evidently  contain  the  fap. 

In  all  roots  there  are  ligneous  veffels  difperfed  in  dif¬ 
ferent  proportions  through  the  parenchyma  of  the  bark* 
Thefe  ligneous  veffels  run  longitudinally  through  the 
bark  in  the  form  of  fmall  threads,  which  are  tubular,  as 
is  evident  from  the  rifing  of  the  fap  in  them  when  a 
root  is  cut  tranfverfely.  Thefe  ligneous  fap-veffels  do 
not  run  in  dire^l  lines  through  the  bark,  but  at  fmall 
diftances  incline  towards  one  another,  in  fuch  a  manner 
that  they  appear  to  the  naked  eye  to  be  iiiofculated ; 
but  the  microfeope  difeovers  them  to  be  only  contigu¬ 
ous,  and  braced  together  by  the  parenchyma.  Thefe 
braces  or  coardlations  are  very  various  botli  in  fize  and: 
number  in  different  roots  y  but  in  all  plants  they  are 
moft  numerous  towards  the  inner  edge  of  the  bark*. 
Neither  are  thefe  veffels  fingle  tubes;  but,  like  the 
nerves  in  animals,  are  bundles  of  20  or  30  fmall  conti¬ 
guous  cylindrical  tubes,  which  uniformly  run  from  the 
extremity  of  tixe  root,  without  feuding  off  any  branches 
or  fuffering  any  change  in  their  fize  or  ffiape. 

In  fome  roots,  as  parfnep,  cfpccially  in  the  ring  next 
the  inner  extremity  of  the  bark,  thefe  veffels  contain  a 
kind  of  lymph,  which  is  fweeter  than  the  fap  contained 
in  the  bladders  of  the  parenchyma.  Trom  this  circum- 
ftance  they  have  got  the  name  of  lymph-duds. 

Thefe  lymph-du£ls  fometimes  yield  a  mucilaginous 
lymph,  as  in  ,the  comphrey  5  and  fometimes  a  whitfe 

milky 
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Pknt.  mflky  glutinous  l}’inph,  as  In  the  angelica,  fonchus, 

— V - burdock,  fcorzonera,  dandelion,  &c.  The  lymph-duds 

are  fuppofed  to  be  the  vefTcIs  from  which  the  gums  and 
balfams  are  fecerned.  The  lymph  of  fennel,  when  ex- 
pofed  to  the  air>  turns  into  a  clear  tranfparent  balfam  ; 
and  that  of  the  fcorzonera,  dandelion,  See.  condenfes  in¬ 
to  a  gum. 

The  situation  of  the  veflels  Is  various.  In  fome  plants 
they  {land  in  a  ring  or  circle  at  the  inner  edge  of  the 
bark,  as  in  afparagus  ;  in  others,  they  appear  in  lines 
or  rays,  as  in  borage;  in  the  parfnep,  and  feveial 
'  other  plants,  they  are  moil  confpicuous  towards  the  outer 
edge  of  the  bark  ;  and  in  the  dandelion,  they  are  dilpo- 
fed  in  the  form  of  concentric  circles. 

The  wood  of  roots  is  that  part  which  appears  after 
tlie  bark  is  taken  off,  and  is  firmer  and  lefs  porous  than 
the  bark  or  pith.  It  confifts  of  two  diftlnd  fubftances, 
viz.  the  pulpy  or  parenchymatous,  and  the  ligneous. 
The  wood  is  conneded  to  the  bark  by  large  portions  of 
the  bark  inferted  into  it.  Thefe  infertions  are  moftly  in 
the  form  of  rays,  tending  to  the  centre  of  the  pith,  which 
are  eafily  dlfcernible  by  the  eye  in  a  traiifverfe  fedion  of 
moft  roots.  Thefe  infertions,  like  the  bark,  conliil  of 
many  veflels,  moflly  of  a  round  or  oval  figure. 

The  ligneous  veflels  are  generally  dlfpofed  in  collateral 
rows  running  longitudinally  through  the  root.  Some 
of  thefe  contain  air,  and  others  fap.  The  air-ve/fe/s  are 
fo  called,  hecaufe  they  contain  no  liquor.  Thefe  air- 
vefiels  are  dlfllnguiflied  by  being  whiter  than  the  others. 

The  pith  is  the  centrical  part  of  the  root.  Some 
roots  have  no  pith,  as  the  ftramonium,  nicotiana,  &c. ; 
others  have  little  or  none  at  the  extremities  of  the  roots, 
but  have  a  confiderable  quantity  of  it  near  the  top.  The 
pith,  like  ever)"  other  part  of  a  plant,  Is  derived  from 
the  feed  ;  but  in  fome  it  Is  more  immediately  derived 
from  the  bark  :  for  the  infertions  of  the  bark  running 
in  betwixt  the  rays  of  the  wood,  meet  In  the  centre,  and 
conftitute  the  pith.  It  is  owing  to  this  circumftance, 
that,  among  roots  which  liave  no  pith  in  their  lower 
parts,  they  are  amply  provided  with  it  towards  the  top, 
as  in  columbine,  lovage,  &c. 

The  bladders  of  the  pith  .are  of  very  different  fizes, 
and  generally  of  a  circular  figure.  Their  pofitlon  is 
more  uniform  than  in  the  bark.  Their  Tides  are  not 
mere  films,  but  a  compofitlon  of  fmall  fibres  or  threads; 
which  gives  the  pith,  when  viewed  with  a  microfeope, 
the  appearance  of  a  piece  of  fine  gauze  or  net-work. 

We  fhall  conclude  the  defcription  of  roots  with  ob- 
ferving,  that  their  whole  fubftance  is  nothing  but  a  con¬ 
geries  of  tubes  and  fibres,  adapted  by  nature  for  the  ab- 
forption  of  nourlfhment,  and  of  courfc  the  extenfion  and 
augmentation  of  their  parts. 

Plate  tranfverfe  fedlion  of  the  root  of  worm- 

CCt-'XClV  wood  as  it  appears  to  the  naked  eye. 

Fig.  9.  A  fedion  of  fig.  8.  magnified.  AA,  the 
flein,  with  Its  veflels.  BBBB,  the  bark.  The  round 
holes  CCC,  Sec,  are  the  lymph-duds  of  the  bark  :  All 
the  other  holes  are  little  cells  and  fap-veflels.  DDD, 
parenchymatous  infertions  from  the  bark,  with  the  ceUs, 
&c.  FFEE,  the  rays  of  the  wood,  in  wliieh  the  holes 
are  the  air-veflels.  N,  B.  This  root  has  no  pith. 

3.  Of  the  ’Triinhy  Stalky  or  Stem.^  In  defcribing  the 
trunks  of  plants,  It  is  neceflaiy  to  premife,  that  what¬ 
ever  is  fald  with  regard  to  them  applies  equally  to  the 
b/*anches. 
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The  trunk,  like  the  root,  confifls  of  thfee  parts,  viz.  rhnt. 
tlie  bark,  wood,  and  pith.  Thefe  parts,  though  fub-  v— ^ 

ftantially  the  fame  in  the  trunk  as  in  the  root,  are  in 
many  cafes  very  different  in  their  texture  and  appear¬ 
ance. 

The  flein  of  the  bark  Is  compofed  of  minute 
bladders,  interfperfed  with  longitudinal  woody  fibres, 
as  in  the  nettle,  thiftle,  and  moll  herbs.  The  outfide 
of  the  flvin  is  vifibly  porous  In  fome  plants,  particularly 
the  cane. 

The  principal  body  of  the  bark  is  compofed  of  pulp 
or  parenchyma,  and  innumerable  veflels  much  larger 
than  thofe  of  the  fliin.  The  texture  of  the  pulpy  part, 
though  the  fame  fubflance  with  the  parenchyma  in 
roots,  yet  feldom  appears  in  the  form  of  rays  running  to¬ 
wards  the  pith  ;  and  when  thefe  rays  do  appear,  they 
do  not  extend  above  half  way  to  the  circumference. 

The  veflels  of  the  bark  are  vei*)'  differently  fituated,  and 
deflined  for  various  purpofes  in  different  plants.  For 
example,  in  the  bark  of  the  pine,  tlie  inmoll  are  lymph 
diidls,  and  exceedingly  fmall ;  the  outmofl  arc  gum  or 
refiniferous  veflels,  deilined  for  the  fe«-retion  of  turpen¬ 
tine  ;  and  arc  fo  large  as  to  be  dillinctly  vifible  to  the 
naked  eye. 

The  wood  lies  between  the  bark  and  pith,  and  con- 
fiflsof  two  parts,  viz.  a  parenchymatous  and  ligneous. 

In  all  trees,  the  parenchymatous  part  of  the  wood, 
though  mucii  dlverfified  as  to  iize  and  c^nfiflence,  is  uni¬ 
formly  dlfpofed  in  diametrical  rays,  or  infertions  run¬ 
ning  betwixt  fimilar  rays  of  the  ligneous  part. 

The  true  wood  is  nothing  but  a  congeries  of  old  dried 
lymph-du£ls.  Between  the  bark  and  the  wood  a'hcw 
ring  of  thefe  dudls  is  formed  every  year,  which  gradu¬ 
ally  lofes  its  foftnefs  as  the  cold  fcafon  approaches,  and 
towards  the  middle  of  winter  is  condenfed  into  a  folid 
ring  of  wood.  Thefe  annual  rings,  which  are  ■dlilindlly 
vifible  In  mofl  trees  when  cut  through,  ferve  as  natural 
marks  to  diflinguifh  their  age  (fig.  10.  1 1 .)  The  rings  pUte 
of  one  year  are  fometimes  larger,  fometimes  lefs,  thanCCCXClV 
thofe  of  another,  probably  owing  to  the  favourablenefs 
or  ui. favourablenefs  of  the  feafon. 

The  pith,  though  of  a  different  texture,  rs  exadlly  of 
the  fame  fubflance  with  the  parenchyma  of  the  bark,  / 
and  the  Infertions  of  the  wood.  The  quiintity  of  pith 
is  various  in  different  plants.  Inllead  of  being  increafed 
every  year  like  the  wood,  it  is  annually  dlnriinlfhed,  its 
veflels  drying  up,  and  afluming  tlie  appearance  and  ilruc- 
ture  of  wood  ;  inlomuch  that  in  old  trees  there  is  fcarcc 
fuch  a  thing  as  pith  to  be  difeerned. 

A  ring  of  fap-veflcls  are  ufually  placed  at  the  outer 
edge  of  the  pith,  next  the  wood.  In  the  pine,  fig,  and 
walnut,  they  are  veiy  large.  The  parenchyma  of  the 
pith  is  compofed  of  fmall  cells  or  bladders,  of  the  fame 
kind  with  thofe  of  the  bark,  only  of  a  larger  lize.  The 
general  figure  of  thefe  bladders  is  circular ;  though  in 
feme  plants,  as  the  thiftle  and  borage,  they  are  angu¬ 
lar.  Though  the  pith  is  onginally  one  connected 
chain  of  bladders,  yet  as  the  plant  grows  old  they  fhri- 
vel,  and  open  in  diiferent  diredlions.  In  the  walnut,  af¬ 
ter  a  certain  age,  it  apperirs  in  the  forni  of  a  regular 
tranfverfe  hollow  divilion.  In  fome  plants  it  is  alto¬ 
gether  wanting  ;  in  others,  as  tl.e  fonchus,  nettle.  Sec. 
there  is  only  a  tranfverfe  partition  of  it  at  ever)"  joint. 

Many  other  varieties  might  be  mentioned  ;  but  thefe 
mull  be  left  to  the  cbfcrvatiou  of  the  reader. 

*  A  2  Fig, 
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PUnt.  Fig.  lO.  A  tranfverfe  feftion  of  a  branch  of  afti,  as 

^  appears  to  the  eye.  •/.  i  a  a  v. 

IviTr  IT  The  fame  feaion  magnified.  AA,  the 
CCCXCiV^^^^^^-  arched  ring  of  fap-vefiels  next  the 

lldn.  CCC,  the  parenchyma  of  the  bark  with  its  cells, 
and  another  arched  ring  of  fap-veficls.  DD,  a  circu¬ 
lar  line  of  lymph-duas  immediately  below  the  above 
arched  ring.  EE,  the  wood.  F,  the  fira 
G,  the  fccond.  H,  the  third  year’s  growth.  Ill,  the 
true  wood.  KK,  the  great  air-veflels.  LL,  the  leller 
ones.  MMM,  the  parenchymatous  infertions  ot  the 
bark  reprefented  by  the  white  rays.  NO,  the  pith, 

with  its  bladders  or  cells.  rn.  c 

4.  Of  the  Leaves.-]  The  leaves  of  plants  Mnfill  ot 
the  fame  fubRance  with  that  of  the  trunk.  They  are 
full  of  nerves  or  w'oody  portions,  running  in  al  direc¬ 
tions,  and  branching  out  into  innumerable  fmall  threads, 
interwoven  with  the  parenchyma  like  fine  lace  or 

^^The  Ikin  of  the  leaf,  like  that  of  an  anipial,  is  full  of 
pores,  which  both  ferve  for  perfpiration  and  for  ^b- 
forption  of  dews,  'dr,  &c.  Thcfe  pores  or  orilices  differ 
both  in  fhape  and  magnitude  in  different  plants,  winch 
is  the  cauE  of  that  variety  of  texture  or  gram  peculiar 
to  every  plant. 

The  pulpy  or  parenchymatous  part  coniilts  ot  very 
minute  fibres,  wound  up  into  fmall  cells  or  bladders. 
Thefe  cells  are  of  various  fizes  in  the  fame  leaf. 

All  leaves,  of  whatever  figure,  have  a  marginal  fibre, 
by  which  all  the  reft  are  bounded.  The  particular  lhape 
of  this  fibre  determines  the  figure  of  the  leaf. 

The  veffels  of  leaves  have  the  appearance  of  modu¬ 
lating  5  but,  when  examined  by  the  microferope,  tiiey 
are  found  only  to  be  interwoven  or  laid  along  each 

other.  . 

What  are  called  nir-vejels,  or  thofe  which  carr^’  no 
fan,  are  vifible  even  to  the  naked  eye  in  fome  leaves. 
When  a  leaf  is  (lowly  broke,  they  appear  like  fmall 
woolly  fibres,  connecled  to  both  ends  of  the  broken 

TTICCC. 

Plate  Fig.  14.  The  appearance  of  the  air-veffels  to  the  eye, 

peCXCV  ill  a  vine-leaf  drawn  gently  afunder. 

Fio".  15.  A  fmall  piece  cut  off  that  leaf. 

Fig.  16.  The  fame  piece  magnified,  in  which  the  vef¬ 
fels  have  the  appearance  of  a  drew. 

Fit’*.  1 7.  The  appearance  of  tliefe  vcfiels  as  they  exilt 

in  the  leaf  before  they  are  ftretched  out. 

e.  Of  the  I'/owir.]  It  is  needlefs  here  to  mention 
any  thing  of  the  texture,  or  of  the  veffels,  &c.  of  flowers, 
as  they  are  pretty  fimilar  to  thofe  of  the  leaf.  It  would 
be  foreign  to  our  prefent  purpofe  to  take  any  notice  of 
the  charafters  and  diilinAions  of  flowers.  Thefe  be- 
long  to  the  dience  of  Botany,  to  which  the  reader  is 

referred.  ,  . 

There  is  one  curious  faft,  however,  which  mult  not 
be  omitted,  viz.  That  every  flower  is  perfeftly  formed 
in  its  parts  many  months  before  it  appears  outwardly ; 
that  is,  the  flowers  which  appear  this  year  are  not  pro¬ 
perly  fpeaking  the  flowers  of  this  year,  but  of  the  laft. 
For  example,  mezereon  generally  flowers  in  January ; 
but  thefe  flowers  were  completely  formed  in  the  rnomh 
of  Auguft  preceding.  Of  this  faft  any  one  may  fatisfy 
himfelf  by  feparating  the  coats  of  a  tulip-root  about  the 
beginning  of  September  ;  and  he  will  find  that  the  two 
innermoli  form  a  kind  of  ccU,  in  the  centre  of  wliicb 
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Hands  the  young  flower,  which  Is  not  to  make  its  ap¬ 
pearance  till  the  following  April  or  May.  Fig.  18. 
exhibits  a  view  of  the  tulip-root  when  dlfle(Hed  in  Sep¬ 
tember,  with  the  young  flower  towards  the  bottom. 

6.  Of  the  Fruit.']  In  deferibing  the  ftriifture  of  fruits, 
a  few  examples  fliall  be  taken  from  fuch  as  are  moft  ge¬ 
nerally  known. 

A  pea' y  befldes  the  flein,  which  is  a  production  of  the 
flein  of  the  bark,  confifts  of  a  double  parenchyma  or  pulp, 
fap,  and  air-veflels,  calculary  and  acetary. 

The  outer  parenchyma  is  the  fame  fubftance  conti¬ 
nued  from  the  bark,  only  its  bladders  are  larger  and 
more  fiicculent. 

It  is  everywhere  Interfperfed  with  fmall  globules  or 
grains,  and  the  bladders  refped  thefe  grains  as  a  kind  of 
centres,  every  grain  being  the  centre  of  a  number  of 
bladders.  The  fap  and  air-veflels  in  this  pulp  are  ex- 

tremely  fmall.  , 

Next  the  core  is  the  Inner  pulp  or  parenchyma,  which 
confifts  of  bladders  of  the  fame  kind  with  the  outer,  only 
larger  and  more  oblong,  correfponding  to  thofe  of  the 
pi^fp,  from  which  it  feems  to  be  derived.  This  inner 
pulp  Is  much  fourer  than  the  other,  and  has  none  of  the 
fmall  grains  Interfperfed  through  it ;  and  hence  it  has  . 
got  the  name  of  acetary. 

Between  the  acetary  and  outer  pulp,  the  globules  or 
grains  begin  to  grow  larger,  and  gradually  unite  Into  a 
hard  ftoiiy  body,  efpccially  towards  the  corculuin  or  ftool 
of  the  fruit;  and  from  this  circumftance  it  has  been  call¬ 
ed  the  calculary. 

Thefe  grains  are  not  derived  from  any  of  the  organi- 
cal  parts  of  the  tree  ;  but  feem  rather  to  be  a  kind  of 
concretions  precipitated  from  the  fap,  limllar  to  the  pre¬ 
cipitation  from  wine,  urine,  and  other  liquors. 

Tlic  core  Is  a  roundifli  cavity  In  the  centre  of  the 
pear,  lined  with  a  hard  woody  membrane.  In  which  the 
feed  is  inclofed.  At  the  bottom  of  the  core  there  is  a 
fmall  duft  or  canal,  which  runs  up  to^  the  top  of  the 
pear  ;  this  canal  allows  the  air  to  get  into  the  core,  for 
the  purpofe  of  drying  and  ripening  the  feeds.  ^ 

Fig.  !  o.  a  tranfverfe  feAion  of  a  pear,  as  it  appears  pjate 
to  the  naked  eye.  A,  the  flan,  and  a  ring  of  fap-vef-CCCXCVl 
fels.  B,  the  outer  parenchyma,  or  pulp,  with  its  vef¬ 
fels,  and  ligneous  fibres  Interfperfed.  C,  the  inner  pa¬ 
renchyma,  or  acetary,  with  Its  veffels,  which  are  larger 
than  the  outer  one.  D,  the  core  and  feeds. 

Fig.  2C.  a  piece  cut  off  fig.  19. 

Fif’*.  21.  is  fig.  20.  magnified.  A  A  A,  the  fmall 
grains  or  globules,  with  the  veffels  radiated  from  them. 

Fig.  22.  a  longitudinal  feftion  of  the  pear,  (bow¬ 
ing  a  different  view  of  the  fame  parts  with  thofe  of 
fig.  19.  A  the  channel,  or  du£t,  which  runs  om 
the  top  of  the  pear  to  the  bottom  of  the  core. 

In  a  the  parenchyma  appprs  in  three  different 

forms.  The  parenchyma  of  the  rind  is  of  a  coarfe  tex¬ 
ture,  being  compofed  of  thick  fibres,  woven  into  large 
bladders.  Thofe  neareft  the  furface  contain  the  efl'eii- 
tial  oil  of  the  fruit,  which  Imrfts  into  a  flame  when  the 
fkin  Is  fqueezed  over  a  candle.  From  this  outmoft  pa¬ 
renchyma  nine  or  ten  infertions  or  lamellas  are  produ¬ 
ced,  which  run  between  as  many  portions  of  the  pulp, 
and  unite  into  one  body  In  tbe  centre  of  the  fruit,  which 
coirefponds  to  the  pith  In  trunks  or  roots.  At  the  bot¬ 
tom  and  top  of  the  lemon,  this  pith  evidently  joins  with 
the  rind,  without  the  intervention  of  any  laniellae.  This 
j  circumftance 
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Pbnt.  circuniftance  fliows,  that  the  pith  and  bark  arc  aftually 
»—  connefted  in  the  trunk  and  roots  of  plants,  though  it  is 
difficult  to  demonftrate  the  conneftion,  on  account  of 
the  clofenefs  of  their  texture,  and  the  minutenefs  of 
their  fibres.  Many  vefTels  are  clifperfed  through  the 
whole  of  this  parenchyma  ;  but  the  largeft  ones  Rand 
on  the  inner  edge  of  the  rind,  and  the  outer  edge  of 
the  pith,  juR  at  the  two  extremities  of  each  lamella. 

The  fecond  kind  of  parenchyma  is  placed  between 
the  rind  and  the  pith  ;  is  divided  into  diRinft  bodies 
by  the  lamellae  and  each  of  thefe  bodies  forms  a  large 

bag.  1  •  1  • 

Thefe  bags  contain  a  third  parenchyma,  which  is 

a  cluRer  of  fmaller  bags,  diRinft  and  unconnefted  with 
each  other,  having  a  fmall  Ralk  by  which  they  are  fix¬ 
ed  to  the  large  bag.  Within  each  of  thefe  fmall  bags 
are  many  hundreds  of  bladders,  compofed  of  extreme¬ 
ly  minute  fibres.  Thefe  bladders  contain  the  acid  juice 
of  the  lemon. 

P^ate  ^  longitudinal  fedlion  of  a  lemon.  A  A  A, 

CCCXCV.  the  rind  with  the  veflels  which  contain  the  efiential  oil. 

B  B,  the  fubRance  correfponding  to  the  pith,  formed 
by  the  union  of  the  lamellae  or  Infertions.  C  C,  its 
continuation  and  connexion  with  the  rind,  independent 

of  the  infertions.  -n  -n 

Fig.  13.  a  tranverfe  fedfion  of  the  lemon.  B  B  B, 
See.  the  nine  pulpy  bags,  or  fecond  parenchyma,  pla¬ 
ced  between  the  rind  and  the  pith  ;  and  the  cluRer  of 
fmall  bags,  which  contain  the  acid  juice,  inclofed  in 
the  large  ones.  C  C,  the  large  veffels  that  furround 
the  pith.  D  D,  two  of  the  large  bags  laid  open,  fhow- 
ing  the  feeds,  and  their  connexion  with  the  lamellae  or 
membranes  which  form  the  large  bags. 

Of  the  Perfplrat’wn  of  Pla^ts^  and  the  quantity  of 
motflure  daily  'imbibed  by  them.  -  Thefe  curious,  particulars 
have  been  determined  with  great  accuracy  by  Dr  Hales. 
The  method  he  took  to  accomplIRi  his  purpofe  was  as 
follows. — In  the  month  of  July,  commonly  the  warmeR 
feafon  of  the  year,  he  took  a  large  fun-flower  three  feet 
and  an  half  high,  which  had  been  purpofely  planted  in 
a  flower-pot  when  young.  He  covered  the  pot  with 
thin  milled  lead,  leaving  only  a  fmall  liole-tK)  prefer\'e  a 
communication  with  the  external  air,  and  another  by 
which  he  might  occafionally  fupply  the  plant  with  wa¬ 
ter.  Into  the  former  he  inferted  a  glafs  tube  nine 
inches  long,  and  another  Riorter  tube  into  the  hole  by 
which  he  poured  in  the  water ;  and  the  latter  was  kept 
clofe  Ropped  with  a  cork,  except  when  there  was  occa- 
fion  to  ufe  it.  The  holes  in  the  bottom  of  the  pot  were 
alfo  Ropped  up  with  corks,  and  all  the  crevices  Riut 
with  cement. — Things  being  thus  prepared,  the  pot  and 
were  weighed  for  15  levernl  days  ;  after  which  the 
plant  was  cut  off  clofe  to  the  leaden  plate,  and  the 
Rump  well  covered  with  cement.  By  weighing,  he 
found  that  there  perfpired  through  the  unglazed  porous 
pot  two  ounces  every  1 2  hours  ;  which  being  allowed 
for  in  the  daily  weighing  of  the  plant  and  pot,  the 
greateR  perfpiration,  in  a  warm  day,  was  found  to  be 
one  pound  14  ounces;  the  middle  rate  of  perfpiration, 
one  pound  four  ounces ;  the  perfpiration  of  a  dry  warm 
night,  without  'any  fenfible  dew,  was  about  three 
ounces ;  but  when  there  was  any  fenfible  though  fmall 
dew,  the  perfpiration  was  nothing  ;  and  wdien  there 
was  a  large  dew,  or  fome  little  rain  in  the  night, 
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the  plant  and  pot  was  increafed  in  weight  two  or  three 
ounces. 

Ill  order  to  know  what  quantity  w’as  perfpired  from 
a  fquare  inch  of  furface,  our  author  cut  off  all  the 
leaves  of  the  plant,  and  laid  them  in  five  feveral  par¬ 
cels,  according  to  their  feveral  fizes ;  and  then  mea- 
fured  the  furface  of  a  leaf  of  each  parcel,  by  laying 
over  it  a  large  lattice  made  with  threads,  in  which  each 
of  the  little  fquares  were  J  of  an  inch  ;  by  numbering 
of  which,  he  had  the  furface  of  the  leaves  in  fquare 
inches ;  which,  multiplied  by  the  number  of  leaves  in 
the  correfponding  ^.arcels,  gave  the  area  of  all  the 
leaves.  By  this  method  he  found  the  furface  of  the 
whole  plant  above,  ground  to  be  c6  6  fquare  inches, 
or  39  fquare  feet.  He  dug  up  anothei  lun-flower  of 
nearly  the  fame  fize,  which  had  eight  mam  roots, 
reaching  15  inches  deep  and  fidewife,  from  the  Rem, 

It  had  befides  a  very  thick  bufli  of  laleral  roots  from 
the  eight  main  roots,  extending  f /eiy  way  in  a  hemi- 
fphere  about  nine  inches  from  the  Rem  and  main  roots. 

In  order  to  eRimate  the  length  of  all  the  roots,  he  took 
one  of  the  main  roots  with  its  laterals,  and  meafuied 
and  weighed  them  ;  and  then  weighed  the  other  feven 
with  their  laterals ;  by  which  means  he  found  the  fum 
of  all  their  lengths  to  be  1448  feet.  Suppofing  then 
the  peripheiy  of  thefe  roots  at  a  medium  to  be  o.  ?  3 1 
of  an  inch,  then  their  furface  will  be  2276  fquaie 
inches,  or  15.8  fquare  feet;  that  is,  equal  to  0.4  of 
the  furface  of  the  plant  above  ground.  From  calcula¬ 
tions  drawn  from  thefe  obfervations,  it  appears,  that  a 
fquare  inch  of  the  upper  furface  of  this  plant  perfpires 
part  of  an  inch  in  a  day  and  a  night ;  and  that  a 
fquare  inch  of  the  furface  underground  imbibed  -jV  of 
an  inch  in  the  fame  time. 

The  quantity  perfpired  by  different  plants,  however, 
is  by  no  means  equal.  A  vine-leaf  perfpires  only  y^-r 
of  an  inch  in  1 2  hours  ;  a  cabbage  perfpires  of  an 
inch  in  the  fame  time  ;  an  apple-tree  tut  in  1  2  hours ; 
and  a  lemon  in  1 2  hours. 

Of  the  cv'culotion  of  the  Sap  in  Plants,  —  Concerning 
this  there  have  been  great  difputes  ;  fome  maintaining, 
that  the  vegetable  fap  has  a  circulation  analogous  to 
the  blood  of  animals  ;  while  others  affirm,  that  it  only 
afeends  in  the  day-time,  and  defeends  again  in  the 
night.  In  favour  of  the  doctrine  of  circulation  it  has 
been  urged,  that  upon  making  a  tranfverfe  Incifion  i?i- 
to  the  tr*unk  of  a  tree,  the  juice  which  runs  out  proceeds 
in  greater  quantity  from  the  upper  than  tlie  lower  part  ; 
and  the  fwelling  in  the  upper  lip  is  alfo  much  greater 
than  in  the  lower.  It  appears,  however,  that  when  two 
fimilar  incifions  are  made,  one  near  the  top  and  the 
other  near  the  root,  the  latter  expends  much  more  fap 
than  the  former.  Hence  it  is  concluded,  that  the  juice 
afeends  by  one  fet  of  veffels  and  defeends  by  another.  , 
But,  ill  order  to  fliow  this  clearly,  it  would  he  necef- 
fary  firR  to  prove  that  there  is  in  plants,  as  in  animals, 
fome  kind  of  centre  from  which  the  circulation  begins, 
and  to  which  it  returns ;  but  no  fuch  centre  has  been 
difeovered  by  any  naturaliR ;  neither  is  there  the  leaR 
provifion  apparently  made  by  nature  whereby  the  fap 
might  be  prevented  from  defcendiiig  in  the  very  fame 
veffels  through  which  it  afeends.  In  the  la(Real  veffeb 
of  animals,  which  we  may  fuppofe  to  be  analogous  to 
the  roots  of  vegetables,  there  are  valves  whidi  effe£lual- 

ly 
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ly  prevent  tlie  cbyle  when  once  abforbed  from  returning 

- V  into  the  intellines ;  but  no  fiich  thing  is  obferved  in  the 

veflcls  of  vegetables :  whence  it  mull  be  very  probable, 
that  when  the  propelling  force  ceafes,  the  juice  defeends 
by  the  very  fame  vcffels  through  which  it  afeended.  — 
This  matter,  however,  has  been  cleared  up  almoll  as 
well  as  the  nature  of  the  fubje^l  will  admit  of  by  the 
i  Vcgitnlle  experiments  of  Dr  Hales  Thefe  experiments  are  fo 
^tatics^vi)\.  numerous,  that  for  a  particular  account  of  them  we  mvift 
i.  p.  141.  refer* to  the  work  itfelf ;  however,  his  reafoning  againft 
the  circulation  of  the  fap  will  be  fufficiently  intelligible 
without  them.  We  fee  (fays  he),  in  many  of  the 
foregoing  experiments,  what  quantities  of  inoifliire 
trees  daily  imbibe  and  perfpire  :  now  the  celerity  of  the 
fap  mull  be  very  great,  if  that  quantity  of  moiilure 
muft,  moil  of  it,  afeend  to  the  top  of  the  tree,  then  de- 
feend,  and  afeend  again,  before  it  is  carried  oft  by  per- 
fpiration, 

“  The  defed  of  a  *?ircukitian  in  vegetables  feems  in 
fome  ineafure  to  be  fupplied'  by  the  much  greater  quan¬ 
tity  of  liquor,  which  the  vegetable  takes  in,  than  the 
animal,  whereby  its  motion  is  accelerated ;  for  we  find 
the  fiin.flower,  bulk  for  bulk,  imbibes  and  perfpires  17 
times  more  frefti  liquor  than  a  man,  every  24  hours.^ 

“  Befides,  Nature’s  great  aim  in  vegetables  being 
only  that  the  \egetable  life  be  carried  on  and  maintain¬ 
ed,  there  was  no  occafion  to  give  its  fap  tlie  rapid  mo¬ 
tion  which  was  necefliiiy  for  the  blood  of  animals. 

111  animals,  it  is  the  heart  which  fets  the  blood  in 
motion,  and  makes  it  continually  circulate ;  but  in  ve¬ 
getables  we  can  difeover  no  other  caitfe  of  the  fap’s 
motion  but  the  ftrong  attmdtion  of  the  capillary  fap- 
veftels,  aflifted  by  the  brifl<  undulations  and  vibrations 
caufed  by  the  fun’s  warmth,  whereby  the  fap  is  car¬ 
ried  up  to  the  top  of  the  tolleft  trees,  and  is  therc  per- 
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cent  of  the  fip  in  confequence  of  tlie  great  pcrfpira- 
tion  of  the  leaves. 

‘‘  The  inftances  of  the  jeflamine-trec,  and  of  the 
paflion-tree,  have  been  looked  upon  as  ftrong  proofs  of 
the  circulation  of  the  fap,  bccaufe  their  branches, 
which  were  far  below  the  inoculated  bud,  w'ere  gilded : 
but  we  have  many  vifible  proofs  in  the  vine,  and  other 
bleeding  trees,  of  the  fap’s  receding  back,  and  pufhing 
forwards  alternately,  at  different  times  of  the  day  and 
night.  And  there  is  great  reafon  to  think  that  the  fap 
of  all  otiier  trees  has  fuch  an  alternate,  receding,  and 
progrelTive  motion,  occafioned  by  the  alternacies  of  day 
and  night,  warm  and  cool,  moift  and  dry. 

“For  the  fap  in  all  vegetables  does  probably  recede 
in  fome  ineafure  from  the  tops  of  the  branches,  as  the 
fun  leaves  them ;  becaufe  its  rarefying  pow^er^  then 
ceafing,  the  greatly  rarefied  fap,  and  air  mixed  with  it, 
will  condenfe,  and  take  up  lefs  room  than  they  did,  and 
the  dew  and  rain  will  then  be  ftrongly  imbibed  by  the 
leaves ;  whereby  the  body  and  branches  of  the  vegetable 
which  have  been  much  cxhaiifted  by  the  great  evapora¬ 
tion  "of  the  day,  may  at  night  imbibe  fap  and  dew 
from  the  leaves ;  for  by  feveral  experiments,  plants  were 
found  to  increafe  confiderably  in  weight,  in  dewy  and 
moift  nights.  And  by  other  experiments  on  the  vine. 


Plane. 


it  was  found  that  the  trunk  and  branches  of  vines  were 
always  in  an  imbibing  ftate,  caufed  by  the  great  perfpl- 
ration  of  the  leaves,  except  in  the  bleeding  feafon ;  but 
when  at  nig!it..that  perfpirlng  power  ceafes,  then  the 
contrary  Imbibing  power  will  prevail,  and  draw  the  fap 
and  dew  from  the  leaves*,  as  well  as  moifture  from  the 
roots. 

“  And  we  have  a  farther  proof  of  this  by  fixing  mer¬ 
curial  gages  to  the  ftems  of  feveral  trees  which  do 
not  bleed,  whereby  it  is  found  that  they  are  always 


fpired*ofF  tlirougli  the  leaves  :  but  when  the  furface  of  in  a  ftrongly  imbibing  ftate,  by  drawing  up  the  mer- 
the  tree  is  greatly  diminlftied  by  the  lofs  of  its  leaves,  cuiy  feveral  Inches :  whence  it  is  eafy  to  conceive, 
then  alfo  the  perfpiration  and  motion  of  the  fap  is 
proportionably  diminifhed,  as  is  plain  from  many  of  the 
foregoing  experiments :  fo  that  the  afceiiding  velocity 
of  the  fap  is  principally  accelerated  by  the  plentiful 
perfpiration  of  the  leaves,  thereby  making  room  for 
the  fine  capillaiy  veffels  to  exert  their  vaftly  attrading 
power,  which  perfpiration  is  effeded  by  the  briflc  rare¬ 
fying  vibrations  of  warmth  ;  a  power  that  does  not 
feem  to  be  any  ways  well  adapted  to  make  the  fap  de- 
feend  from  the  tops  of  vegetables  by  different  veffels  to 
the  root. 

“  If  the  fap  circulated,  it  muft  needs  have  been 
feeii  defeendiug  from  the  upper  part  of  large  gafhes 
cut  in  brandies  fet  in  water,  and  with  columns  ot  wa¬ 
ter  prcffaig  on  their  bottoms  in  long  glafs  tubes.  In 
both  which  cafes,  it  is  certain  that  great  quantities  of 
water  paffed  through  the  ftem,  fo  that  it  miift  needs 
have  been  feen  defeendiug,  if  the  return  of  the  fap 
downwards  were  by  trufion  or  pulfion,  whereby  the 
blood  in  animals  is  returned  through  the  veins  to  the 
heart ;  and  that  pulfioii,  if  there  were  any,  muft  uccef- 
farily  be  exerted  with  prodigious  force,  to  be  able  to 
drive  the  fap  through  the  finer  capillaries.  So  that,  if 
there  be  a  return  of  the  fap  downwards,  it  muft  be  by 
attradion,  and  that  a  very  powerful  one,  as  we  may 
fee  by  many  of  thefe  experiments.  But  it  is  hard  to 
conceive  what  and  where  that  power  is  which  can  be 
eouiviJent  to  tliat  provifion  nature  has  made  for  the  af- 


how  fome  of  the  particles  of  the  gilded  bud  in  the  ino¬ 
culated  jeffamlne  may  be  abforbed  by  it,  and  thereby 
communicate  their  gilding  miafma  to  the  fap  of  other 
branches ;  cfpeclally  when,  fome  months  after  the 
inoculation,  the  ftock  of  the  inoculated  jeffamine  is 
cut  off  a  little  above  the  bud  ;  whereby  the  ftock, 
which  was  the  countcracling  part  to  the  ftem,  being 
taken  away,  tlie  ftem  attracts  more  vigoroufly  from 
the  bud. 

“  Another  argument  for  the  circulation  of  the  fap  is, 
that  fome  forts  of  the  grafts  will  infed  and  canker  the 
ftocks  they  arc  grafted  on  :  but  by  mercurial  gages 
fixed  to  frclh-cut  ftems  of  trees,  it  is  evident  that  thofe 
ftems  were  in  a  ftrongly  imbibing  ftate  ;  and  confe- 
queiitly  the  cankered  ftocks  might  very  likely  draw  fap 
from  the  graft,  as  well  as  the  graft  alternately  from 
the  ftock ;  juft  in  the  fame  manner  as  leaves  land 
branches  do  from  each  other,  in  the  viciftitudes  of  day 
and  night.  And  this  imbibing  power  of  the  ftock  is 
fo  great,  where  only  fome  of  the  branches  of  a  tree 
are  grafted,  that  the  remaining  branches  of  the  ftock 
will,  by  their  ftrong  attradion,  ftaiTC  thofe  grafts ;  for 
which  reafon  it  is  ufual  to  cut  off  the  greateft  part  of 
the  branches  of  the  ftock,  leaving  only  a  few  fmall  ones 
to  draw  up  the  fip. 

“  The  iiiftance  of  the  ilex  grafted  upon  the  Englifli 
oak,  feems  to  afford  a  very  conficlerablc  argument 
af^ainft  a  circulation.  For,  if  tlierc  were  a  free  uni- 
^  form 
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form  circulation  of  the  fap  through  the  oak  and  ilex, 
why  fhould  the  leaves  of  the  oa^  fall  in  winter,  and 
not  thofe  of  the  ilex  ? 

Another  argument  againfl:  an  uniform  circulation 
of  the  fap  in  trees,  as  in  animals,  may  be  drawn  from  aji 
experiment,  w’here  it  was  found  by  the  three  mercurial 
gap-cs  fixed  to  the  fame  vine,  that  while  fome  of  its 
branches  changed  their  ftate  of  protruding  fap  into  a 
ftate  of  imbibing,  others  continued  protruding  fap  ;  one 
nine,  and  the  other  thirteen  days  longer.’’ 

To  this  reafoning  of  Dr  Hales  we  fiiall  fubjoin  an 
experiment  made  by  Mr  Muftel  of  the  Academy  of 
Sciences  at  Rouen,  which  feems  dccifive  againft  the 
do£lrine  of  circulation.  His  account  of  it  is  as  fol¬ 
lows.— ‘‘  On  the  1 2th  of  January  I  placed  feveral 
fiirubs  in  pots  againfl  the  windows  of  my  hot-houfe, 
fome  within  the  houfe  and  others  without  it.  Through 
holes  made  for  this  purpofe  in  the  panes  of  glafs,  I 
pafled  a  branch  of  each  of  the  fhrubs,  fo  that  thofe  on 
the  infide  had  a  branch  without,  and  thofe  on  the  out- 
fide  one  wnthin  ;  after  this,  I  took  care  that  the  holes 
fhould  be  exa6lly  clofed  and  luted.  This  inverfe  ex¬ 
periment,  I  thought,  if  followed  clofely,  could  not  fail 
affording  fufficient  points  of  comparifon,  to  trace  out 
the  differences,  by  the  obfervation  of  the  effedls. 

The  20th  of  January,  a  week  after  this  difpofi- 
tlon,  all  the  branches  that  were  in  the  hot-houfe  be¬ 
gan  to  difclofe  their  buds.  In  the  beginning  of  Fe¬ 
bruary  there  api.  eared  leaves ;  and  towards  the  end  of 
it,  fhoots  of  a  confiderable  length,  which  prefented  the 
young  flowers.  A  dw’arf  apple-tree,  and  feverid  vofe- 
trees,  being  fubmitted  to  the  fame  experiment,  fliowed 
the  fame  appearance  then  as  they  commonly  put  on  in 
May ;  in  fhort,  all  the  branches  which  were  within  the 
hot  houfe,  and  confcquently  kept  in  the  warm  air,  were 
green  at  the  end  of  February,  and  had  their  fhoots  in 
great  forwardnefs.  Very  different  were  thofe  parts  of 
the  fame  tree  which  were  without  and  expofed  to  the 
cold.  None  of  thefe  gave  the  leafl  fign  of  vegetation  ; 
and  the  frofi,  which  was  intenfe  at  that  time,  broke  a 
rofe-pot  placed  on  the  outfide,  and  killed  fome  of  the 
branches  of  that  very  tree  which,  on  the  infide,  was 
every  day  putting  forth  more  and  more  fhoots,  leaves, 
and  buds,  fo  that  it  was  in  full  vegetation  on  one  fide, 
whilfl  frozen  on  the  other. 

The  continuance  of  the  frofl  occafioned  no  change 
In  any  of  the  internal  branches.  They  all  continued  in 
a  very  briflc  and  verdant  ftate,  as  if  they  did  not  belong 
to  the  tree  which,  on  the  outfide,  appeared  in  the  ftate 
of  the  greateft  fuffering.  On  the  i  ah  of  March,  not- 
withftanding  the  feverity  of  the  feafon,  all  was  in  full 
bloom.  The  apple-tree  had  its  root,  its  ftem,  and  part 
of  its  branches,  in  the  hot-houfe.  Thefe  branches  were 
covered  with  leaves  and  flowers ;  but  the  branches  of 
the  fame  tree,  which  were  carried  on  the  outfide,  and 
expofed  to  the  cold  air,  did  not  in  the  leaft  partake  of 
the  adlivity  of  the  reft,  but  were  abfolutely  in  the  fame 
ftate  which  all  trees  are  in  during  winter.  A  rofe-tree, 
in  the  fame  pofition,  fhowed  long  fhoots  with  leaves  and 
buds ;  it  had  even  fhot  a  vigorous  branch  upon  its 
ftalk ;  whilft  a  branch  which  pafFed  through  to  jjie 
outfide  had  not  begun  to  produce  any  thing,  but  was 
in  the  fame  ftate  witi  other  rofe-lrees  left  in  the 
ground.  This  branch  is  four  lines  in  d’:  aer,  and 
X  8  inclies  higR  , 
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The  rofe-tree  on  the  outfide  was  In  the  fame  ftate  5  PUnt. 
but  one  of  Its  branches  drawn  through  to  the  infide  of  — 
the  hot-houfe  was  covered  with  leaves  and  rofe-buds. 

It  was  not  without  aftonifhment  that  I  faw  this  branch 
fhoot  as  brifkly  as  the  rofe-tree  which  was  in  *he  hot- 
houfe,  whofe  roots  and  ftalk,  expofed  as  they  were  to 
the  warm  air,  ought,  it  fhould  feem,  to  have  made  it 
get  forwarder  than  a  branch  belonging  to  a  tree,  whofe 
roots,  trunk,  and  all  its  other  branches,  were  at  the  very 
time  froft-nipped.  Notwithftanding  this,  the  branch 
did  not  feem  affedled  by  the  ftate  of  its  trunk ;  but  the 
a6lion  of  the  heat  upon  It  produced  the  fame  cfFe£l  as 
if  the  whole  tree  had  been  in  the  hot-hoiife.” 

0/  the  Perpendicularity  of  Plants, — This  is  a  curious^^'^^*''" 
phenomenon  in  natural  hiftoiy,  which  was  firft  obferv^ed 
by  M.  Dodart,  and  publifhed  in  an  eflay  on  the  afFe<Elation  Sciences^  ac, 
of  perpendicularity  obferved  in  the  Hems  or  ftalks  of  all  1708, 
plants,  in  the  roots  of  many,  and  even  in  their  branch¬ 
es,  as  much  as  poffible.  Though  almoft  all  plants  rife 
a  little  crooked,  yet  the  fteins  flioot  up  peqiendicularly, 
and  the  roots  fink  down  pei*pendicularly  :  even  thofe, 
which  by  the  declivity  of  the  foil  come  out  inclined,  or 
thofe  which  are  diverted  out  of  the  perpendicular  by 
any  violent  means,  again  redrefs  and  ftraighten  tliemfelves 
and  recover  their  perpendicularity,  by  making  a  fecond 
and  contrary  bend  or  elbow  without  redlifying  the  firft. 

We  commonly  look  upon  this  afFe<^atIon  without  any 
furprife;  but  the  naturallft  who  knows  wliat  a  plant  is, 
and  how  it  is  formed,  finds  it  a  fubjedlof  aftonifhment. 

Each  feed  we  know  contains  in  it  a  little  •  plant,  al¬ 
ready  formed,  and  needing  nothing  but  to  be  unfolded; 
the  little  plant  has  its  root;  and  the  pulp,  which  is  ufu- 
ally  feparated  into  two  lobes,  is  the  foundation  of  the 
firft  food  it  draws  by  Its  root  when  it  begins  to  ger¬ 
minate.  If  a  feed  in  the  earth  therefore  be  difpofed  fo 
as  that  the  root  of  the  little  plant  be  turned  downwards, 
and  the  ftem  upwards,  and  even  perpendiculary  up¬ 
wards,  it  is  eafy  to  conceive  that  the  little  plant 
coming  to  unfold  itfelf,  its  ftalk  and  root  need  only  fol¬ 
low  the  dlre£lion  they  have  to  grow  perpendicularly. 

But  we  know  that  the  feeds  of  plants,  whether  fown  of 
themfelves  or  by  man,  fiill  in  the  ground  at  random  \ 
and  among  the  great  variety  of  fituations  with  regard 
to  the  ftalk  of  their  plant,  the  perpendicular  one  up¬ 
wards  is  but  one.  In  all  the  reft,  therefore,  it  is  nc- 
ceflfary  that  the  ftalk  re6lify  itfelf,  fo  as  to  get  out  of 
the  ground :  but  what  force  effci^ls  this  change,  which 
is  unqueftionably  a  violent  adlion  ?  Does  the  ftalk  find 
a  lefs  load  of  CtUth  above  it,  and  therefore  go  naturally 
that  way  where  it  finds  the  leaft  obftacle  ?  Were  this  fo, . 
the  little  root,  when  It  happens  to  be  uppermoft,  mull 
alfo  follow  that  diredlion,  and  mount  up. 

To  account  for  two  fuch  different-  adlions,  M.  Dodart 
fuppofes  that  the  jibres  of  the  ftalks  are  of  fuch  a  na¬ 
ture  as  to  be  contrafted  and  fhortened  by  the  heat  of 
the  fun,  and  lengthened  out  by  the  moiftiire  of  the 
earth;  and,  on  the  contrary,  that  the  fibres  of  the  roots 
are  coiitraded  by  the  moifture  of  the  earth,  and  length¬ 
ened  by  the  heat  of  the  fun.  Wliai  the  plaiitule  there¬ 
fore  is  inverted,  and  the  root  at  the  top,  the  fibres 
which  compofe  one  of  the  brandies  of  the  root  are  not 
alike  expofed  to  the  moifture  of  the  earth,  the  lower 
part  being  more  expofed  than  the  upper.  The  lower 
muftof  courfe  contrad  the  moft;  and  this  contradion  is 
again  promoted  by  the  lengtliening  of  the  upper,  where- 

02  . 
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P!at.t.  on  the  fun  afts  with  the  greateft  force.  This  branch 
of  the  root  mull  therefore  recoil  towards  the  earth, 
and,  infinuatlng  through  the  pores  thereof,  mull  get 
underneath  the  hiilb,  See,  By  inverting  this  reafonlng 
we  difeover  how  the  ftalk  comes  to  get  uppermoll. 

We  fuppofe  then  that  the  earth  attra6ls  the  root 
to  itfelf,  and  that  the  fun  contributes  to  its  defeent; 
and,  on  the  other  hand,  that  the  fun  attrafts  the  Hem, 
and  the  earth  contributes  to  fend  it  towards  the  fame. 
With  refpe6:  to  the  ftraightening  of  the  ftalks  in  the  open 
air,  our  author  imagines  that  it  arifes  from  the  impref- 
fion  of  external  caufes,  particularly  the  fun  and  rain. 
For  the  upper  part  of  a  llalk  that  is  bent  is  more  expo- 
fed  to  the  rain,  dew,  and  even  the  fun.  Sec.  than  the 
under  ;  and  thefe  caufes,  in  a  certain  ftrii(Hure  of  the  fi¬ 
bres,  both  equally  tend  to  ftraighten  the  part  moll  expo  fed 
by  the  Ihortening  they  fuccellively  occallon  in  it ;  for 
niolllure  lliortens  by  fwelling  and  heat  by  dillipatlng. 
\Fhat  that  llru6lure  is  which  gives  the  fibres  fuch different 
qualities,  or  whereon  it  depends,  is  a  myllery  as  yet  be¬ 
yond  our  depth. 

M.  de  la  Hire  accounts  for  the  perpendicularity  of 
the  Heins  or  Halks  of  plants  in  this  manner  :  he  fiippo- 
fes  that  the  root  of  plants  draws  a  coarfer  and  heavier 
juice,  and  the  Hem  and  branches  a  finer  and  more  vola¬ 
tile  one.  Moll  naturaliHs  Indeed  conceive  the  root  to 
be  the  tlomach  of  the  plant,  where  tlie  juices  of  the 
earth  are  fubtilized  fo  as  to  become  able  to  rife  through 
rhe  Hein  to  the  extremity  of  the  branches.  This  diffe¬ 
rence  of  juices  fuppofes  larger  pores  in  the  roots  than 
the  Halk,  &c.  and,  in  a  word,  a  different  contex¬ 
ture.  This  difference  mull  be  found  even  in  the  little 
invifible  plant  inclofed  in  the  feed  :  in  it,  therefore,  we 
may  conceive  a  point  of  feparation  ;  fuch  as,  that  all  on 
one  fide,  for  example  the  root,  fhall  be  unfolded  by  the 
groffer  juices,  and  all  on  the  other  fide  by  the  more 
fubtile  ones.  Suppofe  the  plantule,  when  its  parts  be¬ 
gin  to  unfold,  to  be  entirely  inverted,  the  root  at  the 
top,  and  the  Halk  below ;  the  juices  entering  the  root 
will  be  coarfell,  and  when  they  have  opened  and  en¬ 
larged  the  pores  fo  as  to  admit  juices  of  a  determinate 
weight,  thofe  juices  prelTing  the  root  more  and  more 
will  drive  it  downwards  ;  and  this  will  increafe  as  the 
root  is  more  extended  or  enlarged  :  for  the  point  of 
feparation  being  conceived  as  the  fixed  point  of  a  lever, 
they  will  acH  by  the  longer  arm.  The  volatile  juices  at 
the  fame  time  having  penetrated  the  Halk,  will  give  it  a 
dire6lion  from  below"  upwards  ;  and,  by  reafon  of  the 
lever,  will  give  it  more  and  more  evei*y  day.  The  little 
plant  is  thus  turned  on  its  fixed  point  of  feparation  till 
it  become  perfedly  ere6l. 

When  the  plant  is  thus  erefted,  the  Halk  Ihoiild  Hill 
rife  perpendicularly,  in  order  to  give  it  the  more  firm 
biding,  and  enable  it  to  witliHand  the  effort  of  wind 
and  weather.  M.  Parent  thus  accounts  for  this  effe^l : 
Jf  the  nutritious  juice  which  arrived  at  the  extremity 
of  a  rifing  Halk  evaporate,  the  \veight  of  the  air  which 
encompaffes  it  on  all  fides  will  make  it  afeend  vertically: 
but  if,  iiiHead  of  evaporating,  it  congeal,  and  remain 
fixed  to  that  extremity  whence  it  was  ready  to  go  off, 
the  weight  of  the  air  will  give  it  the  fame  direction  ;  fo 
that  the  Halk  will  have  accpiired  a  fmall  nc>v  part  ver¬ 
tically  laid  over  it,  juft  as  the  flame  in  a  candle  held  in 
any  way  obliquely  to  the  horizon  flill  continues  vertical 
by  the  prefliire  of  the  atmofphere.  The  new'  drops  of 
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juice  that  fucceed  wall  follow  the  fame  direftion  ;  and  Plant, 
as  all  together  form  the  ftalk,  that  mufl  of  courfe  be  ver- 
tical,  iinlcfs  fome  particular  circumflance  intervene. 

The  branches,  which  are  at  firft  fuppofed  to  proceed 
laterally  out  of  the  ftalk  in  the  firft  embryo  of  the  plant, 
though  they  fliould  even  come  out  in  an  horizontal  di-  | 

re<ftion,  muH  alfo  raife  themfelves  upwards  by  the  con- 
Hant  dire£lion  of  the  nutritious  juice,  w'hich  at  firH 
fcarce  meets  any  refiHance  in  a  tender  fupple  branch ; 
and  afterw'ards,  even  though  the  branch  grow  more 
firm,  it  will  a(ft  with  the  more  advantage  ;  fince  the 
branch,  being  become  longer,  furnifhes  it  wdth  a  longer 
arm  or  lever.  The  flender  a£lion  of  even  a  little  drop 
becomes  very  confiderable  by  its  continuity,  and  by  the 
afliftance  of  fuch  circumftances.  Hence  may  we  ac¬ 
count  for  that  regular  iituatiou  and  diredlion  of  the 
branches,  fince  they  all  make  nearly  the  fame  conftant 
angle  of  4^^  w'ith  the  ftem,  and  with  one  another. 

M.  Allruc  accounts  for  the  perpendicularity  of  the 
ftems,  and  their  redrelfing  themfelves,  thus ;  i .  He  , 

thinks  the  luitritioiis  juice  arifes  from  the  circum-  I 

fercnce  of  the  plant,  and  terminates  in  the  pith  :  And,  ' 

2.  That  fluids,  contained  in  tubes  either  parallel  or  ob¬ 
lique  to  the  horizon,  gravitate  on  the  lower  part  of  the  ' 

tubes,  and  not  at  all  on  the  upper.  Hence  it  follow"S, 
that,  in  a  plant  placed  either  obliquely  or  parallel  to  the 
horizon,  the  nutritious  juice  will  acl  more  on  the  lower 
])art  of  the  canals  than  on  the  upper ;  and  by  this  1 

means  they  w'ill  infinuate  more  into  t  a  canals  commu-  j 

nicating  therewith,  and  be  colle6led  more  copioufly  * 

therein  :  thus  the  parts  on  the  lower  lide  will  receive 
more  accretion  and  be  more  nouriflied  than  thofe  on  the 
upper,  the  extremity  of  the  plant  will  therefore  be  obli¬ 
ged  to  bend  upw’urds. 

This  principle  brings  the  feed  into  its  due  fituation 
at  firft.  In  a  bean  planted  iipfide  down,  the  plume 
and  itidicle  may  be  feen  w'lth  the  naked  eye  Hiooting  at 
firft  dHe<5lly  for  about  an  inch  ;  after  which  they  begin  I 

to  bend,  the  one  dowmw^ard,  and  the  other  upward. 

The  fame  is  the  cafe  in  a  heap  of  barley  to  be  mryie  in-  | 

to  malt,  or  in  a  quantity  of  acorns  laid  to  fprout  in  a 
moill  place,  ^c.  Each  grain  of  barley  and  each  acorn 
lias  a  difl'erent  fituation  ;  and  yet  every  fprout  tends  di- 
redlly  upw'ard,  and  every  root  downward,  and  the  cur- 
vity  or  bend  they  make  is  greater  or  lefs  as  their  fitua- 
tion  approaches  more  or  Icfs  to  the  direction  wherein 
no  curvature  at  all  would  be  necelfaiy.  But  two  fuch 
oppofite  motions  cannot  polfibly  arife  w'itbout  fuppofing 
fome  difference  between  the  two  parts :  the  only  one  w'e 
know  of  is,  that  the  plume  is  fed  by  a  juice  imported 
to  it  by  tubes  parallel  to  its  fides,  w'hereas  the  radical 
imbibes  its  nourifliment  at  every  pore  in  its  furface. 

When  the  plume  therefore  is  either'  parallel  or  inclined 
to  the  horizon,  the  nutritious  juice,  feeding  the  low'er 
parts  more  than  the  upper,  w  ill  determine  its  extremes 
to  turn  upw'ard,  for  the  reafons  before  given.  On  the 
contraiy,  w'hen  the  radicle  is  in  the  like  fituation,  the 
nutritious  juice  penetrating  through  the  upper  part  more 
copioufly  than  through  the  under,  there  will  he  a  great¬ 
er  accretion  of  the  former  than  of  the  latter ;  and  the 
radicle  will  therefore  he  bent  downwards,  and  this  mu¬ 
tual  curvlty  of  the  plume  and  radicle  muft  continue  till 
fuch  time  as  their  fides  are  nov»ifhed  alike,  which  can¬ 
not  be  till  they  are  perpendicular. 

Of  the  Food  of  Plants. — This  iiath  been  fo  fully 

difeuffed 
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Plant*.  aifcnlTed  under  the  article  AgR-JCULTURE  that  lit¬ 
tle  remains  to  be  faid  upon  the  fubjeft  in  this  place. 
The  method  of  making  dephlogiilkated  or  vital  air  de 
vovoy  is  now  fo  much  improved,  that  numbcrlefs  expe¬ 
riments  may  be  made  with  it  both  on  animals  and  vege¬ 
tables.  It  appears,  indeed,  that  thefe  two  parts  of  tiic 
creation  are  a  kind  of  counterbalance  to  one  another ;  and 
the  noxious  parts  or  excrements  of  the  one  prove  falutary 
food  to  the  other.  Thus,  from  the  animal  body  conti- 
nually  pafs  off  certain  effluvia,  which  vitiate  oxphlogijlicaU 
the  air.  Nothing  can  be  more  prejudicial  to  animal  life 
than  an  accumulation  of  thefe  effluvia :  ©n  the  other 
baud,  nothing  is  more  favourable  to  vegetables  than 
thofe  excrementitiouB  effluvia  of  ammals  ;  and  according¬ 
ly  they  greedily  abforb  them  from  the  earth,  or  from 
the  air.  With  refpea  to^  the  excrcmentitlous  parts  of 
bring  vegetables,  the  cafe  is  reverfed.  The  pureft 
air  is  the  common  effluvium  which  paffes  off  from  vege¬ 
tables  ;  and  this,  however  favourable  to  animal  life,  is 
by  no  means  fo  to  vegetable  ;  whence  we  have  an  ad¬ 
ditional  proof  of  the  do^rine  concerning  the  food  ot 
plants  delivered  under  the  article  Agriculture. 

With  regard  to  the  effeas  of  other  kinds  of  air  on 
vegetation,  a  difference  of  feme  confequence  took  place 
between  Dr  Priellley  and  Dr  PercJval.  The  former, 
in  the  firft  volume  of  his  Experiments  and  Obfervatlons 
on  Air,  had  afferted  that  fixed  air  is  fatal  to  vegetable 
as  Well  as  to  animal  Hfck  This  opinion,  however,  was 
oppofed  by  Dr  Percival,^  and  the  contrary  one  adopted 
by  Dr  Hunter  of  York  in  the  Georgical  Effays,  vol.  v. 
The  experiments  related  by  thefe  two  gentlemen  would 
indeed  have  been  decifive,  had  they  been  made  withfuffi- 
■cient  accuracy.  That  tliis  was  the  cafe,  howexer,  Dr 
Prieflley  denies  j  and  in  the  3d  volume  of  his  Treatlfe  on 
Air  has  fully  dete^ed  the  mi'llakes  In  DrPercival^s  Expe¬ 
riments  ;  which  proceeded  in  faa  from  his  having  ufed, 
not  fixed  air,  but  common  air  mixed  with  a  fmall  quan¬ 
tity  of  fixed  air.  His  experiments,  when  repeated  with 
ihe  pureff  fixed  air,  and  in  the  moff  careful  manner, 
were  always  attended  with  the  fame  effea,  namely,  the 
killing  of  the  plant. 

It  had  alfe  been  afferted  by  Drs  Percival  and  Hun¬ 
ter,  that  water  impregnated  with  fixed  air  was  more 
favourable  to  vegetatiou  than  fimple  water.  This  opi¬ 
nion  w’as  llkewife  examined  by  Dr  Prieftley  :  however, 
his  experiments  Were  indecifive  ;  but  feem  rather  unfa¬ 
vourable  to 'the  ufe  of  fixed  air  than  othenvife. 

Another  very  remarkable  faa  with  regard  to  the 
food  of  plants  has  been  difcovered  by  Dr  Prieflley; 
namely,  that  feme  of  them,  fuch  as  the  willow,  com- 
frey,  and  duck-weed,  -nre  nourifhed  by  inflammable 
on  fiourubes  in  this  rjiecies  of  air 

vd.vjo  remadkably,  that,  ‘'it  may  be  faid  to  feed  upon  It 
p.  with  ^reat  avidity-.  This  procefs  terminates  in  the 

change  of  what  ^remains  of  the  inflammable  air  into 
phlogrftlcated  air,  and  femeriVpes  into  a  fpecies^  of  air 
as  good  as  common  air,  or  even  better  ;  fo  that  it  inufl 
be  the  inflammable  frw'Ctple  in  the  air  that  the  plant 
takes,  converting  it,  no  'doubt,  into  its  proper  nourifli- 
ment.^^ 

What  the  followers' of  Stahl  ixill  phlogifficatcd  air 
and  inflammable  air,  axe  fo  clofely  allied  to  each  other, 
that  it  is  no  wonder  theyfliould  ferve  promlfcuoufly  for 
the  food  of  plants.  The  reafon  why  both  are  not  agree¬ 
able  to  all  kinds  of  plants,  moft  probably  is  the  diflere'nl 
VoL.XV.  ?^rt  U 


9  1 


P  L  A 

quantity  of  phlogiftic  matter  contained  in  them,  and  the 
different  aftion  of  the  latent  fire  they  contain  ;  for  all 
plants  do  not  require  an  equal  quantity  of  nourifliment; 
and  fuch  as  require  but  little,  will  be  deftroyed  by  ha¬ 
ving  too  much,  llie  afrion  of  heat  alfe  is  effcntially 
neceffaiy  to  vegetation ;  and  it  is  probable  that  very 
much  of  this  principle  is  abforbed  from  the  air  by  vc- 
getables.  But  if  the  air  by  which  plants  are  partly  nou- 
riflied  contains  too  much  of  that  principle,^  it  is  very 
probable  that  they  may  be  deflroyed  froin  this  caufe  as 
well  as  the  other ;  and  thus  inflammable  air,  which  con¬ 
tains  a  vaft  quantity  of  that  aflive  principle,  may  dc- 
ftroy  fuch  plants  as  grow  in  a  dry'  foil,  though  it  pre- 
fer\’es  thofe  which  grow  in  a  wet  one.  See  Vegeta- 
Tiox*  - 

Dipmtnation  <^Plants.— So  great  are  the  prolific 
powers  of  the  vegetable  kingdom,  that  a  Angle  plant 
alrnoll  of  any  kind,  if  left  to  iifelf,  would,  in  a  fliort 
time,  over-run  the  whole  word*  Indeed,  fuppofing  the 
plant  to  have  been  only  a  Angle  annual,  with  two  feeds, 
it  would,  in  20  years,  produce  more  than  a  million  eff 
its  own  fpecies  ;  what  numbers  then  niuft  have  been  pro¬ 
duced  by  a  plant  whofe  feeds  are  fo  numerous  as  many 
of  thofe  with  which  we  are  acquainted  ?  See  Natural 
Iliflory^  fe£l.  ill.  p.  654,  &c.  In  that  part  of  our  work 
we  have  given  particular  examples  of  the  very  prolific 
nature  of  plants,  which  w'e  need  not  repeat  here  ;  and 
we  have  made  feme  obferv'atioiis  on  the  means  by  which 
they  are  carried  to  diflant  places.  This  is  a  very  curi¬ 
ous  matter  of  fa£l,  and  as  fuch  we  fliall  now  give  a 
fuller  account  of  It. 

If  nature  had  appointed  no  means  for  the  fcattering 
of  thefe  numerous  feeds,  but  allowed  them  to  fall  down 
in  the  place  where  they  grew,  the  young  vegetables 
muft  of  neceffity  have  choaked  one  another  as  they  grew 
up,  and  not  a  Angle  plant  could  have  arrived  at  perfec¬ 
tion.  But  fe  many  ways  are  there  appointed  for  the 
diffemination  of  plants,  that  we  fee  they  not  only  ao  not 
hinder  each  others  growth,  but  a  Angle  plant  will  In  a 
fliort  time  fpread  through  different  countries.  The  inofl 
evident  means  for  this  purpofe  are, 

1.  The  force  of  the  air, — That  the  efficacy  of  this 
may  be  the  greater,  nature  has  raifed  the  feeds  of  ve¬ 
getables  upon  flalks,  fo  that  the  wind  has  thus  an  op¬ 
portunity  of  ailing  upon  them  with  tlie  greater  advan¬ 
tage*  The  fecd-capfiilcs  alfe -open  at  the  apex,  lefl  the 
ripe  feeds  Ihould  drop  out  without  being  widely  difper- 
fed  by  tlic  wind.  Othei*8  are  furnlihed  with  wings,  and 
a  pappous  dow'n,4)y  which,  after  they  come  to  maturi¬ 
ty,  they  are  carried  up  into  the  air,  and  have  been  known 
to  fly  the  diftance  ot  jo  miles :  138  genera  are  found 
to  have  winged  feeds. 

2.  In  ibme  plants  the  feed -veffels  open  v.itli  violence 
when  the  feeds  are  ripe,  and  thus  throw'  ihcin  to  a  con- 
Aderafele  diflance  ;  and  we  have  an  enumeration  of  50 
genera  whofe  feeds  are  thus  dlfperfcd. 

3.  Other  feeds  are  furnifiied  witli  hooks,  by  which, 
when  ripe,  they  adhere  to  the  coats  of  animals,  and  arc 
carried  by  them  to  their  lodging  places.  Linnxt^  rec¬ 
kons  50  genera  armed  in  this  manner, 

4.  Many  feeds  are  difperfed  by  means  of  birds  and 
other  animals;  who  pick  up  the  berries,  and  afterwards 
eje<ft  the  feeds  uninjured.  Thus  the  fox  diffeminates 
the  privet,  and  man  many  fpecies  of  fruit,  ''fhe  planU 
found  growing  upon  walls  and  houfes,  on  the  tops  of 

B  ''  '  higk 


riintt. 


p  i;  A  t  « 

Wgh  rocks,  ^c.  are  mcyftly  ‘brought  Athert:  by  birds 
“^'V^  ©nd  it  k  univerfally  known,  that  by  manuring  -a  fit'ld 
%vith  new  dunj^,  innumerable  weeds  will  Ipring  up 
W'hicli  did  not  exill  there  before:  193  fpecies  are  rec¬ 
koned  up  which  may  be  difTeminated  in  this  manner. 

5.  The  growth  of  other  feeds  is  promoted  by  ani¬ 
mals  in  a  different  way.  While  fome  are  eaten,  others 
are  fcattt^red  and  trodden  into  the  ground  by  them. 
The  fquirrel  gnaws  the  cones  of  the  pine,  and  many 
r>f  the  feeds  fall  out.  Wlien  the  lexica  eats  off  their 
bark,  almofl  his  only  food,  many  of  their  feeds  arc 
committed  to  the  earth,  or  mixed  in  the  morafs  with 
tnofs,  where  he  had  retired.  The  glandularia,  when 
Ihe  hides  up  her  nuts,  often  forgets  them,  and  they 
ftrike  root.  The  fame  is  obfervable  of  the  walnut ; 
mice  colledf  and  bury  great  quantities  of  them,  and  be¬ 
ing  afterwards  killed  by  different  animals,  the  nuts  ger¬ 


minate. 

6.  We  are  allonifhed  to  find  moffes,  fungi,  byffus, 
and  mucor,  growing  everywhere ;  but  it  is  for  want  of 
Tcfle£ling  that  their  feeds  are  fo  minute  that  they  are 
ahuoll  invifible  to  the  naked  eye.  They  float  in  the  air 
like  atoms,  and  are  dropped  everywhere,  but  grow  only 
in  thofe  places  where  there  was  no  vegetation  before ;  and 
bence  we  find  the  fame  moffes  in  North  America  and  in 

are  alfo  difperfed  by  the  ocean,  and  by  rl- 
VfmTrt.  vers.  “In  Lapland  (fays  Linnaeus),  we  fee  the  mofl 
^cadsm.  evident  proofs  how  far  rivers  contribute  to  depofite  the 
feeds  of  plants.  I  have  feen  Alpine  plants  growing  up¬ 
on  their  fhpres  frequently  36  miles  diftaiit  from  the 
Alps ;  for  their  feeds  falling  into  the  rivers,  and  being 
,  carried  along  and  left  by  the  llream,  take  root  there.— 
We  may  gather  like  wife  from  many  circumfiances  how 
much  the  fea  furthers  this  bufinefs.  —  In  Roflagia,  the 
iiland  of  Graeftca,  Oeland,  Gothland,  and  the  fhores  of 
Scania,  there  are  many  foreign  and  German  plants  not 
yet  naturalized  In  Sweden.  The  centaury  Is  a  German 
plant,  whofe  feeds  being  carried  by  the  wind  into  the 
fea,  the  waves  landed  this  foreigner  upon  the  coafts  of 
Sweden.  I  was  aftonllhed  to  fee  the  veronica  maritima, 
©  German  plant,  growing  at  Toniea,  which  hitherto  had 
been  found  only  In  Graefoea :  the  fea  was  the  vehicle  by 
which  this  plant  was  tranfported  thither  from  Germany ; 
or  pofiibly  it  was  brought  from  Germany  to  Graefoca, 
und  from  thence  to  Tornea.  Many  have  imagined,  but 
crroneoufly,  that  feed  corrupts  in  water,  and  lofcs  its 
principle  of  vegetation.  Water  at  the  bottom  of  the 
fea  is  feldom  warm  enough  to  deftroy  feeds ;  we  have 
feen  water  cover  the  furface  of  a  field  for  a  whole  win- 
ter,  while  the  feed  which  it  contained  remained  unhurt, 
unlefs  at  the  beginning  of  fpring  the  waters  were  let 
down  fo  low  by  drains,  that  the  warmth  of  the  fun- 
beams  reached  to  the  bottom.  Then  the  feeds  germi¬ 
nate,  but  prefently  become  putrefeent ;  fo  that  for  the 
rril  of  the  year  the  earth  remains  naked  and  barren. 
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Rain  ©nd  fiipwers  carry  feeds  into  the  cracks  of  the  I'lanti. 
earth,  ftreams,  and  rivers;  which  laft,  conveying  them 
to  a  diftance  from  their  native  places,  plant  them  in  a 
foreign  foil.’' 

8.  Laftly,  fome  feeds  aflift  their  projeftion  to  a  di¬ 
ftance  in  a  very  furprifing  manner.  The  crupina,  a  fpe¬ 
cies  of  centaury,  has  its  feeds  covered  over  with  ere6l 
briftles,  by  whofe  afilftance  it  creeps  and  moves  about  iii 
fuch  a  manner,  that  it  is  by  no  means  to  be  kept  in  the 
hand.  If  you  confine  one  of  them  between  the  ftoCk- 
ing  and  the  foot,  it  creeps  out  either  at  the  iileeve  or 
neck-band,  traveUing  over  the  whole  body.  If  the 
bearded  oat,  after  harveft,  be  left  with  other  grain  irv 
the  barn,  it  extricates  itfelf  from  the  glume  ;  nor  does 
it  ftop  in  its  progrefstill  it  gets  to  the  walls  of  the  build¬ 
ing.  Hence,  fays  Linnxus,  the  Dalecarlian,  after  he 
has  cut  and  carried  it  into  the  bam,  in  a  few  days  finds 
all  the  glumes  empty,  and  the  oats  feparate  from  them  ; 
for  every  oat  has  a  fpiral  arifta  or  beard  annexed  to  it^  Ij 

which  is  contrafted  in  wet,  and  extended  in  dry  weather.  l 

When  the  fpiral  is  contracted,  it  drags  the  oat  along  with  [ 

it :  the  arifta  being  bearded  with  minute  hairs  pointing  I 

downward,  the  grain  neceffarilyfollows  it ;  but  when  it  ex-  j 

pands  again,  the  oat  does  not  go  back  tp  its  former  place^  * 

the  roughnefs  of  the  beard  the  contrary  way  preventing 
its  return.  If  you  take  the  feeds  of  equifetum,  or  fern^ 
thefe  bein^  laid  upon  paper,  and  viewed  in  a  microfeope, 
will  be  feen  to  leap  over  anyobftacle  as  if  they  had  feet; 
by  which  they  are  feparated  and  difperfed  one  from  ano¬ 
ther  ;  fo  that  a  perfon  ignorant  of  this  property  woulej 
pronounce  thefe  feeds  to  be  fo  many  mites  or  fmall  infeCls.  , 

We  cannot  finifii  this  article  without  remarking,  that  , 

many  ingenious  men  (  a  )  believe  that  plants  have  a  power  1 

of  perception.  Of  this  opinion  we  (hall  now  give  aa 
account  from  the  fecond  volume  of  the  Manchefter 
TranfaClIons,  where  we  find  fome  /peculations  on  the  per^ 
cepHve  po'iuer  of  vegetables  by  Dr  Percival^  who  attempts  1 

to  (how,  by  the  feveral  analogies  of  organization,  life,. 

Inftinft,  fpontaneity,  and  felf-motion,  that  plants,  like 
animals,  are  endued  with  the  powers  both  of  perception.  ^ 

and  enjoyment.  The  attempt  is  ingenious,  and  is  in-  « 

genioufly  fuppprted,  but  in  our  opinion  fails  to  con-  \ 

vincc.  That  there  is  an  analogy  between  animals  and  , 

vegetables  is  certain  ;  but  we  cannot  from  thence  con-  ^ 

elude  that  they  either  perceive  or  enjoy.  Botanifts  have, 
it  is  true,  derived  from  anatomy  and  phy/ology^  ahnoft  all 
the  terms  employed  in  the  defcriptlon  of  plants.  Bet  ' 

we  cannot  from  thence  conclude,  that  their  organization^ 
tho'  it  bears  an  analogy  to  that  of  animals,  is  the  fign  of 
a  living  principle^  if  to  this  principle  we  annex  the  idea 
of  perception  ;  yet  fo  fully  is  our  author  convinced  of  thfc 
truth  of  it,  that  he  does  not  think  it  extravagant  to 
fuppofe,  that,  in  fome  future  period,  perceptivity  may¬ 
be  difeovered  to  extend  even  beyond  the  limits  now  afk 
figned  to  vegetable  life.  .  Corallines,  madrepores,  mille- 
poresj,  and  fpunges,  were  formerly  confideredas  follil  bo¬ 
dies; 


(a)  ingenious  Dr  Bell  held  this  opinion,  as  appears  from  the  clofe  of  his  ^The/s  de  Phyfio/ogia  Plantarum^ 
Vrhich  was  publifhed  at  Edinburgh,  June  1777,  and  a  traiiflation  of  which  by  Dr  Currie  we  find  in  the  fecond 
volume  of  the  Manchefter  Tranla^tions,  where  our  readers  will  alfo  find  memoirs  of  its  author.  Dr  Currie  ii> 
forms  us,  that  Dr  Hope,  the  late  excellent  profeffor  of  botany  in  Edinburgh,  in  his  courfe  of  leQures,  ufed  ta 
fjpeak  of  Dr  Bell  with  the  higheft  ellcem ;  but  did  not  approve  of  the  idea  which  he  entertained  refpedling  the 
leding  or  perception  of  plants- 
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Plant^  dies :  but  the  experiments  of  Count  ^farflgli  evinced, 

*'”v*'*~  -that  tliey  are  endued  with  life,  and  led  him  to  clafs  them 
with  the  maiitime  plants.  And  the  obfervations  of  El¬ 
lis,  Jufiieu,^and  Peyfonel,  have  fince  raifed  them  to  the 
rank  of  animals.  The  detedtion  of  error,  in  long  efta- 
bliflied  opinions  concerning  one  branch  of  natural  know¬ 
ledge,  juftifies  the  fiifpicion  of  its  exiflence  in  others,^ 
which  are  nearly  allied  to  it.  And  it  will  appear  from 
the  profecution  of  our  inquiry  into  the  inftindts,  fpon- 
taneity,.  and  felf-moving  power  of  vegetables,  that  the 
fufpicion  is  not  without  foundation. 

He  then  goes  on  to  draw  a  comparifon  between  the 
Inftind^s  of  animals  and  thofe  of  vegetables :  the  calf,  as 
foon  as  it  comes  into  the  world,  applies  to  the  teats  of 
the  cow;  and  the  duckling,  though  hatched  under  a  hen, 
runs  to  the  water. 

“  Inftmfts  analogous  to  tHefe  (fays  our  author),  ope¬ 
rate  with  equal  energy  on  the  vegetable  tribe.  A  feed 
contains  a  germ,  or  plant  in  miniature,  and  a  radicle, 
or  little  root,  intended  by  nature  to  fupply  it  with  nou- 
rifhment.  If  the  feed  be  fown  in  an  inverted  pofitioii, 
Hill  each  part  purfiies  its  proper  diredticn.  The  plumula 
turns  upward,  and  the  radicle  ftrikes  downward  into 
the  ground.  A  hop-plant,  turning  round  a  pole,  follows 
the  courfe  of  the  fun,  from  fouth  to  weft,  and  foon  dies, 
w’hen  forced  into  an  oppofite  line  of  motion :  but  re¬ 
move  the  obftacle,  and  the  plant  will  quickly  return  to 
its  ordinary  pofition.  The  branches  of  a  honty-fuckle 
fhoot  out  longitudinally,  till  they  become  unable  to  bear 
their  own  weight ;  and  then  ftrengthen  theinfekes,  by 
changing  their  form  into  a  fpiral :  when  they  meet  with 
other  living  branches,  of  the  fame  kind,  they  coalefce,  for 
mutual  fupport,  and  one  fpiral  turns  to  the  right  and 
the  other  to  the  left ;  thus  feeklng,  by  an  inftindlive  im- 
pulfe,  fome  body  on  which  to  climb,  and  Increafing  the 
probability  of  finding  one  by  the  diverfity  of  their 
couife  :  for  if  the  auxiliary  branch  be  dead,  the  other 
uniformly  winds  itfelf  round  from  the  right  to  the  ?eft. 

“  Tliefe  examples  of  the  inftindlive  economy  of  vege¬ 
tables  have  been  purpofely  taken  from  fubjedls  familiar 
to  our  daily  obferv’atioh.  But  the  plants  of  warmer  cli¬ 
mates,  w’ere  we  fufficlently  acquainted  with  them,  would 
probably  fumifh  better  illuftrations  of  this  acknowledge 
power  of  animality  :  and  I  fhall  briefly  recite  the  hifto- 
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ry  of  a  very  curious  exotic,  which  has  beCn  delivered  ter 
us  from  good  atithority  ;  and  confirmed  by  the  obferv’a-  v—^ 
tions  of  feveral  European  botanifts/* 

The  Do6Ior  then  goes  on  to  give  a  defcription  of  the 
dionaa  mufcipula  [v,)y  for  which  fee  vol.  vi.  p.  32.  and 
concludes,  that  if  he  has  fiirnirhed  any  prefumptlve 
proof  of  the  inllln£live  power  of  vegetables,  it  will  necef- 
Airily  follow  that  they  are  endued  with  fome  degree  of 
fpontaneity.  More  fully  to  evince  this,  however,  the 
Doftor  points  out  a  few  of  thofe  phenomena  in  the  vege¬ 
table  kingdom  which  feem  to  indicate  fpontaneity. — 

‘‘  Several  years  ago  (fays  he),  whilft  engaged  in  a  couifc 
of  experiments  to  afeertain  the  influence  of  fixed  air  on 
vegetation,  the  foDowing  fa6l  repeatedly  occurred  to  me. 

A  fprlg  of  mint,  fufj>ended  by  the  root,  with  the  head 
downwards,  in  the  middle  glafs  veflel  of  Dr  Nooth's 
machine,  continued  to  thrive  vigoroufly,  unthoiit  any 
other  pabulum  than  what  was  fupplied  by  tlie  ilream  of 
mephitic  gas  to  which  it  was  expofed.  In  24  houm 
the  ftem  formed  into  a  curve,  the  head  became  ere(ft,  and 
gradually  afeended  towards  tlie  mouth  cf  the  veflVl ;  thus 
producing,  by  fuccefllve  efforts,  a  new  and  unufual  con- 
figuration  of  its  parts.  Such  exertions  in  the  fprlg  of 
mint,  to  re<ftifyits  inverted  pofition,  and  to  remove  from  a 
foreign  to  its  lAitural  element,  feems  to  evince  evoiitioii  t^ 
avoid  what  was  evil,  and  to  recover  what  had  beCn  experi¬ 
enced  to  be  good.  If  a  plant,  in  a  garden-pot,  be  placed 
in  a  room  which  has  no  hght  except  from  a  hole  in  tlic' 
wall,  it  will  fhoot  towards  the  hole,  pafs  through  it  into 
the  open  air,  and  then  vegetate  upwards  in  its  proper 
dire(ftion.  Lord  Karnes  relates,  that,  '  amongll  the 
ruins  of  New  Abbey,  formerly  a  monafter)^  in  Galloway, 
there  grows  on  the  top  of  a  wall  a  plane  tree,  20  feet 
high.  Straitened  for  nourifhment  in  that  barren  fitua- 
tion,  it  feveral  years  ago  dire<fted  roots  down  the  fide  of 
the  wall  till  they  reached  the  ground  ten  feet  below : 
and  now  the  nourifhment  it  afforded  to  thefe  roots,  du¬ 
ring  the  time  of  defeending,  is  amply  repaid ;  having 
every  year  fince  that  time  made  vigorous  fhoots.  From 
the  top  of  the  wall  to  the  fiirface  of  the  earth;  tliefe 
roots  have  not  thrown  out  a  fimple  fibre,  but  are  no^v' 
united  into  a  pretty  thick  hard  root. 

‘‘  The  regular  movements  by  which  the  fun-flower  pre- 
fents  its  fplendid  difk  to  the  fiin  have  been  known  t<y 

B  2  naturalllls, 


,  (s)  Dr  Watfon,  the  prefent  bifhop  of  Landaff,  who  has  efpoufed  the  fame  fide  of  the  queftion  with  Dr  Per- 
-cival  (fee  the  5th  vol.  of  his  Chemical  EJfays)^  reafans  thus  on  the  motions  of  vegetables.  “  V/hatever  can 
produce  any  effeift  (fays  he)  upon  iin  animal  organ  as  the  impaft  of  external  bodies,  heat  and  cold,  the  vapour 
of  burning  fulphur,  of  volatile  alkali,  Want  of  air,  &c.  are  found  to  afl  alfo  upon  the  plants  called  fenfuive,  But^ 
not  to  infift  upon  any  more  inftances,  the  mufcular  motions  of  the  diomen  innfcipula  lately  brought  into  Europe^ 
from  America,  feem  far  fuperior  in  quicknefs  to  thofe  of  a  variety  of  animals.  Now  to  refer  the  mufcular  mo¬ 
tions  of  fhell-fifi\  and  Zoophytes  to  an  internal  principle  of  volition,  to  make  them  indicative  of  the  perceptivitv 
ot  the  being,  and  to  attribute  the  more  notable  ones  of  vegetables  to  certain  mechanical  dilatations  and  contrac¬ 
tions  of  parts  occafioned  by  external  impulfe,  is  to  err  agaiiift  that  rule  of  philofoplikiiig  which  afligns  the  fame 
Cciuies  for  effeifts  of  the  fame  kind.  The  motions  in  both  cafes  are  equally  accommodated  to  the  prefervation  of 
the  being  to  which  they  belong,  are  equally  diftimSl  and  uniform,  and  Ihould  be  equally  derived  rrom-'mechauifm, 
or  equally  admitted  as  criten'ons  of  perception. 

‘‘  I  am  fenfible  that  thefe  and  other  fimilar  motions  of  vegetables  may  by  fome  be  confidered  as  analogous  to 
tne  automatic  or  involuntary  motions  of  animiils ;  but  as  it  is  nbt  yet  determined  amoiigft  the  phvfnlogifts,  who- 
tker  the  motion  of  the  heart,  the  periftaltic  motion  of  the  bowels^  the  contradions  obfervable  upon  external  im‘- 
pulie  in  the  mufcles  of -animals  deprived  of  their  heads  and  heattSvbe  attributable  to  an  irritability  imaccompanieL 
with  perceptivity,  or  to  an  uneafy  fenfation,  there  feems  to  be  no  reafoii  for  ente^r^ng  into  fo  obfciire  a  difnuiti- 
Tion  ;  el pecially  fince  irritabihtv-.  if  admitted  ac  fhn  _ n  . 


n  ,  e  pecially  fince  imtability,  if  admitted  as  the  caufe  of  the  motions  of  veget;?bles,  muff  a  fortiori  be  n 
ted  as  tlie  cauie  of  the  lefs  exquifite  ami  difcernible  motiems  of  beings  univerf<J]y  referred  to  the  animal  kingi 


admit- 


gdom.’^ 


rbnta. 


^  See  Ten. 
Of- 

Irea^  Myti 
iu*^  &C* 
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naturalifts,  and  celebrated  by  poets,  both  of  and 

modem  times.  Ovid  founds  upon  it  a  beautiful  llory ; 
and  Thomfon  deferibea  it  as  an  attachment  of  love  to 
the  ceklluxl  lumlnaxy-  .  ^ 

<  But  one,  the  lofty  follower  of  the  fun, 

‘  Sad  when  he  fets,  ihuts  up  her  yello^v  leaves, 

*  Drooping  all  night;  and  when  lie  warm  returns, 

‘  Points  her  enamour’d  bofom  to  his  ray/ 

Su  M  M  K  R,  line  210. 

Dr  Percival  next  touches  on  motion;  he  mentions  co¬ 
rallines,  feapensf,  oyfters,  as  endued  with  the  power 
of  motion  In  a  very  fmall  degree,  and  then  he  fpe^s  in 
the  following  manner.  “  Mr  Miller  (fays  he),  in  lus 
late  account  of  the  ifland  of  Sumatra,  mentions  a  Ipe- 
clcs  of  coral,  which  the  inhabitants  have  miftaken  for  a 
plant,  and  have  denominated  it  lalan-cout^  or  fea-grals. 
Jt  Is  found  In  {hallow  bays, where  It  appears  like  a  Lraight 
Hick,  but  when  touched  withdraws  Itfelf  into  the  land. 
Now  If  felf-moving  faculties  like  thefe  indicate  am- 
mallty,  can  fiich  a  dittinaion  be  denied  to  vegetaWes, 
poflelTed  of  them  In  an  equal  or  fupenor  degree  ?  The 
water-lily,  be  the  pond  deep  or  lhallow  in  which  it  grows, 
pufiies  up  Its  flower-Hems  till  they  reach  the  open  air, 
that  the  farina  fecundans  may  perform  without  inju^ 
its  proper  office.  About  feven  in  the  morning  the  ftalk 
ereds  Itfelf,  and  the  flowers  rife  above  the  furface  of  the 
water :  In  this  Hate  they  continue  till  four  in  the  after¬ 
noon,  wlieii  the  Halk  becomes  relaxed,  and  the  flowers 
Hnk  and  dole.  I’he  motions  of  the  fenfitlve  plant  have 
been  long  noticed  with  admiration,  as  exhibiting  the 
moft  obvious  figns  of  perceptivity-  And  If  we  admit 
fuch  motions  as  criteria  of  a  like  power  in  other  be¬ 
ings,  ta  attriliute  them  in  this  IiiHance  to  mere  media- 
nifm,  aduated  folely  by  external  Impulfe,  Is  to  deviiUe 
from  the  foiindeH  rule  of  philofophlx-Ing,  vviiich  direas 
us  not  to  multiply  caufes  when  the  effeds  appear  to  be 
the  fame.  Neither  will  the  laws  of  elcdridty  better 
folve  the  phenomena  of  this  animated  vegetable  :  for  Its« 
leaves  are  equally  affeded  by  the  eontad  of  ekdric 
non-eledrlc  bodies ;  (how  no  change  in  their  fenfibility 
whether  the  atmofphere  be  dry  or  moIH ;  and  inHantlv 
clofe  when  the  vapour  of  volatile  alkali  or  the  fumes  of 
burning  fulphur  are  applied  to  them.  The  powers  of 
chemical  Himuli  to  produce  contractions  in  the  fibres  of 
this  plant  may  perhaps  lead  foine  philofophers  to  ^fer 
them  to  the  z*is  tnjttay  or  irritability,  which  they  affigu 
to  certain  parts  of  organized’  mutter,  totally  dllllndfrom, 
and  independent  of,  any  fentient  energy.  But  the  hy- 
potliefis  is  evidently  a*  ffileclfm,  and  refutes  itfelf.  For 
the  prefence  of  Irritability  can  only  be  proved  by  the 
experience  of  irritations,  and  the  idea  of  irritation  in¬ 
volves  In  it  that  of  feeling.  r  « 

But  there  is  a  q>ccIes-of  the  erdd  of  cecandiia, 
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which  conftantly  and  uniformly  exerts  felf-moving 
power,  uninfluenced  either  by  chemical  Himuli,  or  by 
any  external  impulfe  whatfoever.  This  curious  ffirub, 
which  was  unknown  to  Linnaeus,  is  a  native  of  the  Eaft 
Indies,  but  has  been  cultivated  in  feveral  botanical  gar¬ 
dens  here.  I  had  an  opportunity  of  examining  it  in  the 
colledlon  of  the  late  Dr  Brown.  See  Hedvsarum.— 

I  cannot  better  comment  on  this  w'onderful  degree  of 
vegetable  animation  than  in  the  words  of  Cicero.  Ina^ 
nimum  ejl  omne  quod pulfu  agitatur  externo  ;  quod  autem  ejl^ 
antmaly  id  motn  cietur  interiore  et  fuo. 

«  I  have  thus  attempted,  w  ith  the  brevity  prefcribed 
by  the  laws  of  this  fociety,  to  extend  our  views  of  ani¬ 
mated  nature  ;  to  gratify  the  mind  with  the  contempk* 
tion  of  multiplied  accefllons  to  the  general  aggregate  of 
felicity ;  and  to  exalt  our  conceptions  of  tlie  vvifdom,. 
pow'er,  and  benlficence  of  God%  In  an  undertalring  ne¬ 
ver  yet  accoinpliflied,  difappointment  can  be  no  difgrace:- 
in  one  dlreded  to  fuch  noble  objeds,  the  motives  are  a 
jiiHIlicatlon,  independently  of  fiiccefs.*  Truth,  Indeed,, 
obliges  me  to  acknowledge,  that  I  review  my  fpecula- 
tlons  w  ith  much  difiidence  ;  and  tliat  I  dare  not  pre¬ 
fume  to  expeft  they  will  produce  any  pernianent  con- 
vi£rion  in  others,  becaufe  I  experience  an  mllabllity  of 
opinion  In  myfelL  For,  to  nfe  the  language  of  TuUy,, 
Nefcio  quomodoy  dum  legOy  ajfeiitior  ;  cum  poful  librumy  aj- 
ferffto  omnis  ilia  eiabitur. — But  this  feepticrifm  Is  perhaps 
to  be  aferibed  to  the  influence  of  habitual  preconcep¬ 
tions,  rather  than  to  a  deficiency  of  reafonable  proof. 
For  tildes  the  various  arguments  which  have  been  advan¬ 
ced  in  favour  of  vegetable  perceptivity,  It  may  be  fur- 
tlier  urged,  that  the  hypotliefis  recommends  Itfelf  by  Its- 
confonance  to  thofe  higher  analogies  of  nature,  whlclv 
lead  us  to  conclude,  that  the  greatell  poffible  fiim  of 
happinefs  exIHs  in  the  univerfe.  The  bottom  of  the 
ocean  is  overfpread  with  plants  of  the  moH  luxuriant 
magnitude.  Immenfe  regions  of  the  earth  are  covered 
with  perennial  foreils.  Nor  are  the  Alps,  or  the  An¬ 
des,  dellitute  of  herbage,  though  buried  In  deeps  of  fuow* 
And  can  it  be  imagined  that  fuch  profiilion  of  life  fub- 
fiHs  without  tlie  leafl  feufatioii  or  enjoyment?  Let  us 
rather,  witii  hnihble  reverence,  fiippofe,  that  vegetables 
participate.  In  fome  low  degree,  of  the  common  allot¬ 
ment  of  vitality ;  and  that  our  great  Creator  hath  ap-^ 
portioned  good  to  all  living  things,  ‘  in  number,  weighty 
and  mcafure/’  See  Sensitu'S  Plauty,  Mlmosa,,  Dio- 
UJE.A  Mufcipula^  Vegt'tahk  MofTiotiy 

To  thefe  Ingenious  and  fpirited  obfervatlons,  we  fliall 
fulijoin  nothing  of  our  own,  but  leave  our  readers  tQ> 
determine  for  tliemfelves  ( c  ).  Speculations  of  tills  kind,, 
when  carried  on  by  fober  men,  will  never  be  prodiicrive 
of  bad  confequences ;  but  by  the  fubtle  feepUe,  or  the: 
more  unwary  inquirer,  tliey  may  be  made  the  engine  of 
very  dingerous  errors..  By  tills  wc  do  not  mean,  to  in- 


(c)  In  th-  Idvolumeof  Tran/aalon:  of  the  Liun^an  Sockly,  we  find  Dr  Percivnl’sreafoning  very  ably  combated., 
as  ki  as  he  draws  bis  confequences  from  the  external  motions  of  plants  ;  where  it  .S  argued,  that  diefe  motions,, 
thouch  in  fome  refpeds  fundar  to  thofe  ©f  animals,  can  and  ought  to  be  explained,  without  concluding  ^at  they 

are  endowed -ither  with  perception  or  volition.  Mr  Towufon  concludes  lus  paper  in  thefe  wo  s  :  len  a  . 

Is  confidcred  (fays  heh  i  think  we  ffiall  place  tins  opinion  amongll  the  many  ingenious  flights  of  the  imagina^ 
-■ioii  and  foberly  follow  that  blind  impulfe  wbicli  leads  us  naturally  to  give  fenfation  and  perceptivity  ta  ammidi 
ijfe,  and  to  deny  it  to  vegetables  ^  and  fo  ftill  fay  with  Ariilotle,  and  our  great  mafter,  Lmnxu-.,  rrs^taMta  cref^ 
yvr.t  vivuni  ;  anlmalic^ (refeunty.  vivuatf  fcniiur.^.'’ 
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finUate  that  the  fpint  of  inquiry  fljould  be  fupprcired, 

'  becaufe  that  fplrit,  In  the  hands  of ‘weak  or  of  wicked 
men,  may  be  abufed.  By  thofe,  however,  who  know 
the  bad  cohfcquences  that  may  be  drawn,  tmd  indeed 
that  have  been  drawn,  ’from  the  opinions  we  have  now  • 
iriven  an  account  of,  our  caution  will  not  be  deemed 
impertinent.  See  Physiology  pajjim^  and  particularly 

n’  42,  and  note  (a),  p*  678,  ... 

Plants  growwg  on  Jinlmals.  See  Insects  giving  root 

to  Plants,  -  - 

Sexes  of  Plants.  See  Sexes,  and  Botany,  fett.  v. 
Colours  of  Plants,  See  Colour  of  Plants. 

Colours  extraaed  from  Plants.  CoLOUR-inakwg, 

^  Mtthod^7f  Drying  ami  Preferving  Pl  ants  for  Bota- 
nijls.^  Many  methods  have  been  devlfed  for  tlie  prc- 
fervation  of  plants :  we  fliall  relate  only  tliofe  tliat  have 
been  found  inoft  fuccefsful. 

Firll  prepare  a  prefs,  which  a  workman  wull  make 
by  the  following  directions.  Take  two  planks  of  a 
"Urangt.  >,vood  not  liable  to  waq).  The  planks  mull  be  Uvo 
Inches  thick,  18  inches  long,  and  12  inches  broad.  Get 
four  male  and  four  female  fcrews,  fnch  as  are  common¬ 
ly  ufed  for  fecuring  falh-w’indow'S.  Let  the  four  female 
fcrew's  be  let  into  the  four  corners  of  ©ne  of  the  planks, 
and  correfpoiuling  holes  made  through  the  four  corners 
of  the  other  plank  for  the  male  fcrews  to  pafs  through, 
fo  as  to  allow  the  two  planks  to  be  fcrtnved  tightly  to¬ 
gether.  It  will  not  be  amifs  to  face  the  beanng  of  the 
male  fcrews  upon  the  wood  with  iron  plates  ;  and  if  the 
iron  plates  went  acrofs  from  corner  to  corner  of  the 
wood,  it  would  be  a  good  fecurity  againft  the  warp- 
in?. 

Secondly,  get  half  a  dozen  quires  of  large  foft  fpon- 
ry  paper  (fuch  as  the  llationers  caH  hloffom  blotting  pa- 
plr  is  the  bell),  and  a  few  fheets  of  llrong  pafteboard; 

^  The  plants  you  wulh  to  preferve  fhould  be- gathered 
in  a  dry  day,  after  the  fun  hath  exhaled  the  dew" ;  ta¬ 
king  particular  care  to  colle^l  them  in  that  Hate  wdiere- 
in  their  generic  and  fpeciiic  charafters  are  moll  confpi- 
cuous.  Carry  them  home  in  a  tin-box  nine  inches^ 
fong,  four  inches  and  a  half  wide,  and  one  inch  and  a 
half  deep.  Get  the  box  made  of  the  thinneH  tinned 
iron  that  can  be  procured  ;  and  let  the  lid  open  upon 
hinges.  If  any  thing  happens  to  prevent  the  immediate 
ufe  of  the  ipecimens  you  have  colleCled,  they  will  be 
kept  fre(h  two  or  three  days  in  this  box  mnch  better 
than  by  putting  them  in  water.  When  you  are 
to  preferve  them,  fuffer  them  to  He  upon  a  table  unttl 
they  become  limber ;  and  then  they  fhoufd  be  laid  npoir 
a  palleboard,  as  much  as  poflible  in  their  natural  form,, 
but  at  the  fame  time  wuth  a  particuhir  vitAV  to  their  ge¬ 
neric  and  fpeciiic  characters.  For  this  piirpofe  it  wil 
he  advifable  to  feparate  one  of  the  flowers,  and  to  dif- 
play  the  geneiic  cliara£ler.  If  the  fpeciiic  character  d’e- 
pends  upon  the  flow'cr  or  upon  the  root,  a  paiticuLu 
difpluy  of  that  will  be  Hkewife  neceffary.  When  the- 
plant  is  thqj  difpofed  upon  the  pafteboard,  cover  it  \\  itlr 
eight  or  ten  layers  of  fpongy  paper,  and  put  it  into  the 
prefs.  Exert  only  a  fmall  degree  of  pixfliire  for  the 
firll  tw"o  or  tliree  days ;  then  examine  it,  unfold  any  un¬ 
natural  plaits,  re^lify  any  miftakts,  and,  after  putting 
frelh  paper  over  it,  ferew  the  prefs  harder.  In  about 
three  days  more  feparate  the  plant  from  the  pafteboard, 
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if  it  is  fufficiently  firm  to  allow  of  a  change  of  p^ace ; 
put  it  upon  a  fi^  pafteboard,  and,  covenng  it  ^th 
frelh  blolfo^i-paper,  let  it  remain  in  the  prefs  a  kw  days 
longer.  The  prefs  Ihould  (land  in  the  fun-lhine,  or 

within  the  influence  of  a  fire. 

When  it  is  perfeftly  dry,  the  ufual  method  is  to  ta- 
ften  it  down,  with  pafte  or  gum-water,  on  the  right- 
hand  inner  page  of  a  Iheet  of  large  ftrong  writing- 
paper.  It  requires  fome  dexterity  to  glue  tim  plant 
neatly  down,  fo  that  none  of  the  gum  or  pafte  may 
appear  to  defile  the  paper.  Prefs  it  gemly  again  for 
a  day  or  two,  with  a  half  (heet  of  bloffom-paper  be¬ 
twixt  the  folds  of  the  writing-paper.  When  it  is  quite 
dry,  write  upon  the  left-hand  inner  page  of  the  paper 
th4  name  of  the  plant  ;  the  fpeciiic  charaaer  ;  the 
place  where,  and  the  time  when,  it  was  found ;  and 
any  other  remarks  you  may  think  proper.  Upon  the 
bak  of  the  fame  page,  near  the  fold  of  the  paper, 
write  the  nan.e  of  the  plant,  and  then  place  it  in  your 
cabinet.  A  finaU  auaiitity  of  finely  powdered  arfenic, 
orcorrofive  fublimate,  is  ufuaUy  mixed  with  th*-' 
or  jTum-water,  to  prevent  the  devaftations  of  iiiieas ; 
but  the  feeds  of  Itaves-acre  finely  powdered  will  an- 
fwer  the  fame  purpofe,  without  being  liable  to  cor- 
rode  or  to  change  the  colour  of  the  more  delicate 
plants.  Some  people  put  the  dried  plants  into  the 
Iheets  of  writing  paper,  without  fafteniiig  them 
at  all ;  and  others  only  fi'ften  them  by  means  of  Iriiall 
nips  of  paper,  palled  acrofs  the  item  or  branches. 
Where  the  fpeeies  of  any  genus  arc  numerous,  and  the 
fpecimeiis  are  fmaU,  fevcral  of  them  may  be  put  into' 

one  (heet  of  paper.  ,  ,  •  it. 

Another  more  expeditious  method  is  to  take  the 
plants  out  of  the  prefs  after  the  fii-ft  or  fecoiid  day 
let  them  remain  upon  the  pafteboard  ;  cover  tliem  with 
five  or  fix  leaves  of  bloflbni  paper,  and  iron  them  with 
a  hot  fmootliing  iron  until  they  are  i>erfeaiy  dry.  If- 
the  iron  is  too  hot,  it  will  change  the  colours  ;  but  fomc 
people,  tanght  by  long  praaice,  will  fucceedverj-  hap- 
pily.  This  is  quite  the  beft  method  to  treat  the  orchis 
and  other  flimy  mucilaginous  plants. 

Another  method  is  to  take  the  plants  when  freih  ga* 
tliered,  and,  inftead  of  putting  them  into  the  prefs,  iin- 
mediately  to  fallen  them  down  to  the  paper  with  ilroiqp 
gum  water  :  then  dip  a  canieUiair  pencil  into  fpint-var-- 
Sih,  and  variillh  the  wluile  fnrface  of  the  plant  two  or^ 
three  times  over-  This  method  fucceeds  very  well  with 
plants  that, are  readily  laid  flat,  and  it  preferves  their- 
coloiii-s  better  than  any  other.  The  fpirit.varnifh  is  made 
thus.  To  a  quart  of  highly  reaified  fpint  of  wine  put 
five  ounce*  of  gum  fandarach  ;  two  oiinees  of  mafticli  in 
drops  ;  i  n?  ounce  of  pale  gum  cleuii,  and  one  ounce  ot' 
oil  of  fplke-laveiider.  Let  It  ftatid  In  a  wann  place,  and 
ftikke  it  frequently  to  expedite  the  •  foKition  of  the- 


gumst 


Where  no  better  convenience  can  be  had;  the  fpe- 
cimens  may  be  tlifpofed  fyftematically  in  a  large  folio- 
book  ;  but  a  vegetable  cabinet  is  upon  all  accounts  more 
eligible.  In  Plate  CCCXCVIl.  there  is  a  fcaion  of  a 
cabinet,  in  the  true  proportions- it  ought  to  be  made, 
for  containing  a  coniplctc  coUeaion  ot  llritilK  plants- 
Pv  tlie  aftillance  of  this  drawing,  and  the  adjoining 
fcale,  a  workman  will  readily  make  one.  The  drawers/ 
muft  have  backs  and  fides,  but  no  other  front  than  at 

final}- 
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fmafl  ledge.  Each  drawer  will  be  14  inches  wide,  and 
— 10  inches  from  the  back  to  the  front,  after  allowing  half 
an  inch  for  the  thicknefs  of  the  two  fides,  and  a  quarter 
of  an  inch  for  the  thicknefs  of  the  back.  The  Tides  of 
the  drawers,  in  the  part  next  the  front,  muft  be  Hoped 
off  in  a  ferpenthie  line,  fomethiiig  like  what  the  work- 
^men  call  an  The  bottoms  of  the  drawers  muff  be' 

made  to  Hide  in  grooves  cut  in  the  uprights,  fo  that  no 
fpace  may  be  lull  betwixt  drawer  and  drawer.  After 
allowing  a  quarter  of  an  inch  for  the  thicknefs  of  the 
bottom  of  each  drawer,  the  clear  perpendicular,  fpace  in 
each  muff  be  as  in  the  following  table. 


I.  Two  tenths  of  ap  Inch. 

H.  One  inch  ar>d  two-tenth'^. 
Ill,  i\)’.ir  inch,  and  fix  tenth*. 

W,  i’wo  inches  and  thre«- 

teRth-<. 

V.  Seven  inches  and  eight 
tenths. 

VI,  Two  inches  and  two- 
tenths. 

V  (1.  Two  tenths  of  an  hich. 
VI!  One  mch  and  f  ur. tenths. 

IX.  rwo  rerth*  of  an  inch. 

X.  Two  inches  and  eight- 
tenths. 

XI.  One  inch  and  twn-tenths. 
Xli.  rhrec  inches  and  Hve- 
tenths. 

XII  r#  Two  inches  and  four- 
tcnihs. 


XIV.  Three  inches  and  eight 
tenths. 

XV.  7  hrec  inches  arrd  four 

tenths. 

XVI.  One  inch  and  three 

tenths. 

XVH.  Two  inches  ami  ciglit 
tenths. 

XVin.  Six-ttnrhs  of  an  inch. 
XIX.  Ten  inches 
XX.  One  inch  and  nine- 
tenths. 

XXI.  Four  inches  and  fovr 
tei'th!*. 

XXll,  Two  inches  and  fix- 
tenths. 

XXIH.  One  inch  and  Iwc- 
tenths. 

XXIV.  Sev#fttcen  inches. 


Tliis  cabinet  Hiuts  up  with  nvo  doors  in  front ;  and 
the  whole  may  Hand  upon  a  bafe,  containing  a  few 
drawers  for  the  reception  of  duplicates  and  papers. 

Fo//tl  Plants.  Many  fpecies  of  tender  and  herba¬ 
ceous  plants  are  found  at  this  day,  in  great  abundance, 
buried  at  confiderable  depths  in  the  earth,  and  convert¬ 
ed,  as  it  were,  into  the  nature  of  the  matter  they  lie 
.unong  ;  foflll  wpod  is  often  FouikI  very  little  altered, 
and  often  impregnated  with  fubHances  of  almoH  all  the 
different  foffil  kinds,  and  lodged  in  all  the  feveral  ftrata, 
fometimes  firmly  imbedded  in  hard  matter ;  fometimes 
loofe  :  but  this  is  by  no  means  the  cafe  with  the  tenderer 
and  more  delicate  fuhje^ts  of  the  vegetable  world.  Thefc 
•are  ufiially  immerfed  either  in  a  blackifii  flaty  ftibftance, 
found  lying  over  the  Hrata  of  coal,  elfe  in  loofe  nodules 
of  ferruginous  matter  of  a  pebble-like  form,  and  they 
are  always  altered  into  the  nature  of  the  fubHance  they 
lie  among :  what  we  meet  with  of  thefe  are  principally 
of  the  fern  kind  ;  and  what  is  very  fingular,  though  a 
very  certain  truth,  is,  that  thefe  are  principally  the 
ferns  of  American  growth,  not  thofe  of  our  own  climate. 
The  moH  frequent  foflil  plants  are  the  polypody,  fpleen- 
wort,  ofmund,  tricliomanes,  and  the  feveral  larger  and 
fmaller  ferns  ;  but  befides  thefe  there  are  alfo  found  pieces 
of  the  equifetum  or  horfe-taO,  and  joints  o^  the  Hellated 
plants,  as  the  clivers,  madder,  and  the  like ;  and  thefe 
have  been  too  often  miHaken  for  flowers;  fometimes  there 
^  are  alfo  found  complete  graffes,  or  parts  of  tliem,  as  alfo 
reeds,  and  other  watery  plants  ;  fometimes  the  ears  'of 
corn,  and  not  unfrequently  the  twdgs  or  bark,  and  im- 
preffions  of  the  bark,  and  fruit  of  the  pine  or  fir  kind, 
•which  have  been,  from  their  fcaly  appearance,  miHaken 
for  the  Heins  of  fiffies  ;  and  fometimes,  but  that  very 
rarely,  we  meet  with  moffes  and  fea-plants. 

Many  of. the  fenis  not*  unfrequently  found,  arc  of- 


very  fingular- kinds,,  and  feme  fpecies  ytt  unknown  t<r  Plant#* 
U8  ;  and  the  leaves  ca  fome  appear  fet  at  regular  diHan-  ^ 
ces,  with  round  protuberances  and  cavities.  The  Honei 
which  contain  thefe  plants  fplit  readily,  and  are  often 
found  to  contain,  on  one  fide,  the  impreflion  of  the 
plant,  and  on  tlie  other  the  prominent  plant  itfelf: 
and,  befide  all  that  have  been  mentioned,  there  have 
been  frequently  fuppofed  to  have  been  found  with  us^ 
ears  of  common  wheat,  and  cf  the  maize  or  Indian  corn ; 
the  firH  being  in  reality  no  other  than  the  common  end- 
moH  brandies  of  the  firs,  and  the  other  the  thicker 
boughs  of  various  fpecies  of  that  and  of  the  pin^-  kind, 
with  their  leaves  fallen  off ;  fuch  branches  in  fiich  a 
Hate  cannot  but  afford  many  irregular  tubercles  and  pa¬ 
pillae,  and,  in  fome  fpecies,  fuch  as  are  more'  regularly 
difpofed. 

Thefe  are  the  kinds  moH  obvious  in  England  ;  and 
thefe  are  either  immerfed  in  the  Haty  Hone  which  conHi- 
tutes  whole  Hrata,  or  in  flatted  nodules,  ufually  of  about 
three  inches  broad,  which  readily  fplit  into  two  pieces 
on  being  Hruck. 

They  ^re  nioH  common  in  Kent^  on  coal-pits  near 
Newcaille,  and  the  foreH  of  Dean  in  GlouceHerfhire  ; 
but  are  more  or  lefs  found  about  almoH  all  our  coal-pits, 
and  many  of  our  iron  mines.  Though  thefe  feem  the 
only  fpecies  of  plants  found  with  us,  yet  in  Germany 
there  are  many  others,  and  thofe  found  in  different  fub¬ 
Hances.  A  whitifh  Hone,  a  little  harder  than  chalk, 
frequently  contains  them  :  they  are  found  alfo  often  ui 
a  grey  Haty  Hone  of  a  finner  texture,  not  unfrequently 
in  a  blackifh  one,  and  at  times  in  many  others.  Nor 
are  the  bodies  themfelves  lefs  various  here  than  the  mat¬ 
ter  in  which  they  are  contained  :  the  leaves  of  trees  arc 
found  in  great  abundance,  among  which  thofe  of  the 
willow,  poplar,  whitethorn,  and  pear  trees,  are  the 
moH  common  j  fmall  branches  of  box,  leaves  of  the 
olive-tree,  and  Halks  of  garden  thyme,  arc  alfo  found* 
there  ;  and  fometimes  ears  of  the  various  fpecies  of 
corn,  and  the  larger  as  well  as  the  fmaller  moffes  in  great 
abundance. 

Thefe  ^em  tlie  tender  vegetables,  or  herbaceous  plants, 
certainly  found  thus  immerfed  in  hard  Hone,  and  buried 
at  great  depths  in  the  earth  :  others  of  many  kinds  there 
are  alfo  named  by  authors  ;  but  as  In  bodies  fo  imper- 
fe<^  errors  are  eafily  fallen  into,  thefe  feem  all  that  can 
be  afeertained  beyond  mere  conjecture. 

Plants^  method  of  prefervmg  them  in  their  oripnal 
Jhope  and  colour^  WaHi  a  Sufficient  quantity  of  fine  fand, 
fo  as  perfc6tly  to  feparate  it  from  all  other  fubHances  ; 
dry  it ;  pafs  it  through  a  fieve  to  clear  it  from  any  grof» 
particles  wdilch  would  not  rife  In  the  wafliing :  take  an 
earthen  veffel  of  a  proper  fize  and  form,  for  every  plant 
and  flowrer  which  you  intend  to  preferve  ;  gather  your 
plants  and  flowers  when  they  are  in  a  Hate  of  perfedion, 
and  in  dry  weather,  and  always  with  a  convenient  por¬ 
tion  of  the  Halk  :  heat  a  little  of  the  dry  fand  prepared 
as  above,  and  lay  it  In  the  bottom  of  the  veffel,  fo  as 
equally  to  cover  it ;  lay  the  plant  or  flower  upon  it,  fo 
as  that  no  part  of  it  may  touch  the  Tides  of  the  veffel : 
fift  or  Hiake  in  more  of  the  fiune  fand  by  little  upon  it, 
fo  that  the  leavCvS  may  be  extended  by  degrees,  and  with¬ 
out  injuiy,  tllj  the  plant  or  flower  is  covered  about  two 
inches  thick  :  put  the  veffel  into  a  Hove,  or  hot-houfe, 
heated  by  little  and  little  to  the  50th  degree  ;  let  it 
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Plant  there  a  day  or  two,  or  perhaj^s  more,  according  to 

11  the  thicknefs  and  fr.cculence  of  the  flower  or  plants 

lantapo.  jj^en  gently  fliake  the  fand  out  upon  a  (heet  of  paper, 
— and  take  out  the  plant,  w^hich  i.you  will  find  In  all  Its 
beauty,  the  fhape  as  elegant,  and  the  colour  as  vrvid  as 
when  It  grew. 

Some  flowers  require  certain  little  operations  to  pre- 
/erve  the  adherence  of  their  petals,  particularly  the  tulip  f 
with  refpe^  to  which  it  Is  ngeefiary,  before  it  Is  buried 
dn  the  fand,  to* cut  the  triangular  fruit  which  rifes  In  the 
.middle  of  the  flower  5  for  the  petals  will  then  remain 
,more  firmly  attached  to  the  ftalk. 

A  bortus  ficcu's  prepared  in  this  manner  would  be 
•one  of  the  moil  beautiful  and  ufeful  curiofitics  that 
can  bei 

Moving  'Plant,  See  Hedysarum. 

'Sea  Plants,  See  Sla  Plants^ 

Senjitive  Plant,  See  Mimosa  and  Sensitive  Plant, 

PLANT'Ltcey  Vine-fretters.)  Or  Puceroau  See  Aphis. 

>PLANTA,  a  plakt.  See  Plant. 

Planta  Fcemtneay  a  female  plant.  Is  one  which  bears 
female  flowers  only.  It  is  oppofed  to  a  male  plant, 
which  bears  only  male  flow’ers  ;  and  to  an  androgynous 
.one,  which  bears  flow^ers  of  both  fexes.  Female  plants 
are  produced  from  the  fame  feed  w’itli  the  male,  and  ar¬ 
range  themfelves  under  the  clafs  of  dioccia  in  the  fexual 
method, 

PLANTAGENET,  the  furname  of  the  kings  of 
England  from  Henry  11.  to  Richard  III,  Inclufivc.  An¬ 
tiquarians  are  much  at  a  lofs  to  account  for  the  origin 
of  this  name  ;  and  the  bell  derivation  they  can  find  for 
it  is,  that  Falk,  tlie  firll  earl  of  An*|Ou  of  that  name, 
being  flung  with  remorfe  for  fame  wicked  a£lIon,  went 
in  pilgrimage  to  Jerufalem  as  a  work  of  atonement  j 
where,  being  foundly  fcourged  with  broom  twigs,  wliicli 
grew"  plentifully  on  the  fpot,  he  ever  after  took  the  fur- 
•name  of  Plantcgentt  ox  hroomjlalh^  which  w  as  retained 
by  his  noble  poflerity, 

PLANTAGO,  PLANTAIN  ;  a  genus  of  the  mono- 
gynia  order,  belonging  to  the  tetrandria  clafs  of  plants. 
To  this  genus  Linnaeus  has  joined  the  coronopus  and 
pfyllium  of  Tournefort.  The  firll  of  thefe  is  called 
harffhortiy  the  latter  f,ea*wort.  Of  thefe  there  are  feveral 
diftind:  fpecies,  and  fome  varieties;  but  as  they  are  rare¬ 
ly  cultivated  in  gardens,  we  fhall  not  enumerate  them 
here,  and  fhall  only  mention  fuch  of  them  as  grow  na¬ 
turally  In  Britain.  Of  the  plantain  there  are  the  fol- 
lowuug  forts :  ^Flie  common  broad-leaved  plantain,  call¬ 
ed  nveyhreod;  the  great  hoaiy  plantain,  or  lambs-tongue; 
•the  narrow-leaved  plantain,  or  ribw’ort :  and  the  foUow"- 
ing  varieties  have  alfo  been  found  In  England,  which 
are  accidental ;  the  befom-plantain  and  rofe-plautain. 
The  plantains  grow  naturally  In  paftures  In  inoft  parts 
of  England,  and  are  frequently  very  troublefoine  weeds. 
The  common  plantain  and  ribw’ort  plantain  are  both 
ufed  in  medicine,  and  are  fo  well  known  as  to  need  no 
defeription.  They  are  faid  to  be  (lightly  aflringent ; 
and  the  green  leaves  are  commonly  applied  to  frefh 
wounds  by  the  common  people. 

Of  the  coronopus,  or  buck(horn  plantain,  there  are  t'^o 
varieties  grow-Ing  in  England,  viz.  the  common  buckf- 
horn,  which  growls  plentifully  on  heaths  everywdiere  ; 
and  the  narrow-leaved  Welch  fort,  w  hich  is  found  upon 
many  of  the  V/elch  mountains.  •  The  firfl  of  thefe  was 


formerly  cultivated  as  a  falad  herb  in  gardens,  but  has  Pianuin 
been  long  banlfhed  from  thence  for  Its  rank  difagreeable 
flavour;  it  Is  fometlmes  ufed  in  medicine. — There  has 

been  one  fpecies  of  pfylllum  or  fleaw  ort  found  grow"-  ■ _ ^ 

ing  naturally  In  England,  which  Is  ufed  in  me^clnc. 

It  ■was  found  in  the  earth  throwm  out  of  the  bottom 
of  .  the  canals  w"hlch  were  dug  for  the  Chelfea  w’ater- 
works,  where  It  grew  in  great  plenty.  The  feeds  of 
it  muft  have  been  buried  there  fome  ages ;  for  no  per- 
fon  remembers  any  of  the  plants  growing  In  that  neigh¬ 
bourhood  before.  The  fee^  of  this  fpecies  are  fometlmes 
ufed,  as  they  are  imported  from  the  fouth  of  France. 
PLANTAIN.  See  Plan  tag  o. 

PLANTAiN-Tree,  See  Musa. 

PLANTATION,  in  the  Weft  Indies,  denotes  a- 
fpot  of  ground  which  a  planter,  or  perfon  arrived  In  a 
new"  colony,  pitches  on  to  cultivate  for  his  ow"n  ufe,  or 
is  afCgned  for  that  purpofe.  However,  the  tenn  plan^ 
tation  is  often  ufed  in  a  term  fynonymous  w’ith  colony. 

See  Colony. 

PLANT ERSFI IP,  In  a  general  fenfe,  the  biifincL 
of  a  planter.  . 

pLANTERSHif,  In  the  Weft. Indies,  denotes  the  ma- 
nagement  of  a  fugar  plantation,  including  not  only  the 
cultivation  of  the  cane,  but  the  various  procefles  for  the 
extra(ftIon  of  the  fugar,  together  with  the  making  of  fu- 
gar-fplrlts.  See  Rum,  Saccharum,  and  Sugar. 

To  effeft  a  defign  fo  comprehenfive,  it  Is  neceffary  for 
a  planter  to  undeiitaiid  every  branch  of  the  art  precifely, 
and  to  ufe  the  utmoft  attention  and  caution  both  in  the 
laying  dow"n  and  executing  of  his  plans.  It  is  there¬ 
fore  the  duty  of  a  good  planter  to  Infpe(!i  ever)"  part  of 
his  plantation  with  his  own  eyes;  to  place  his  provifions, 
ftores,  and  utenfils,  in  fecrular  order,  and  in  fafe  repofi- 
tories  ;  that  by  preferviji^  them  In  perfedbion,  all  kind^i 
of  wafte  may  be  prevented. 

But  as  negroes,  cattle,  mules,  and  horfes,  are  as  rt 
were  the  nerves  of  a  fugar-plantation,  it  is  expedient  to 
•treat  that  fubje6l  with  fome  accuracy. 

Of  Negroes.  Cattle y  ^c.]  In  the  firft  place,  then,  a'j 
it  Is  the  intereft:  of  every  planter  to  pi  eferve  his  negroeo- 
in  health  and  flrength  ;  fo  every  ad  of  cruelty  is  not  lefo 
-repugnant  to  the  mailer’s  real  profit,  than  It  is  contrary- 
to  the  laws  of  humanity:  and  if  a  manager  confiders  !ii^< 
own  cafe  and  his  employer’s  iiiterefl,  he  will  treat  all 
negroes  under  his  care  with  due  benevolence  ;  for  good 
difeipline  is  by  no  means  inconfjftent  with  humanity  ; 

-on  the  contrary,  it  is  evident  from  experience,  that  he 
who  feeds  his  negroes  well,  proportions  their  labour  to 
-their  ag^,  fex,  and  flrength,  and  treats  them  wnth  kind- 
nefs  and  good  nature,  will  reap  a  much  larger  produd, 
and  with  infinitely  more  cafe  and  felf-fatisfadion,  than 
•the  moil  cruel  taflemafler,  who  ftarves  his  negroes,  or 
chaftifes  them  w'ith  undue  feverity.  livery  planter  then  Martin 
who  wKhes  to  grow  rich  with  eat’e,  muft  be  a  good  eco-  VlunUrfeup^ 
nomift  ;  muft  feed  his  negroes  with  the  mofl  wholefo:ne 
food,  fufficient  to  preferve  them  in  health  and  vigour. 

Common  experience  points  out  the  metliods  by  which  a 
planter  may  preferve  his  people  in  health  and  flrength. 

8oine  of  his  mod  fruitful  laud  (hould  be  tdlotted  to  each 
negro  in  proportion  to  his  family,  and  a  fufficient  por¬ 
tion  of  time  allovved  for  the  cultivation  of  it ;  but  be- 
caufe  fuch  allotment  cannot  in  long  droup-hts  prodiiccL 
enough  for  his  comfortable  fupport,  it  is  tlie  incumbent 
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.  duty  of  a  good  planter  to  have  always  his  ftores  well 

filled  with  Guinea  corn,  yams,  or  cddoes,  bclides  pota- 

’ - toes  growing  in  regular  fucceflion :  for  plenty  begets 

cheerfulnefs  of  heart,  as  well  as  ftrength  of  body ;  by 
which  more  work  Is  effeaed  in  a  day  by  the  fame  hands 
»than  In  a  week  when  cnen'ated  by  want  and  feverity. 
Scanty  meals  may  fuftain  life  ;  but  it  is  evident,  mat 
-more  IS  requifite  to  enable  a  negro  or  any  other  perfon 
to  go  through  the  necefTary  labours*  He,  therefore, 
who  will  reap  plentifully,  muft  plant  great  abundance  of 
provifions  as  well  as  fugar-canes  ;  and  it  is  nature  s  eco¬ 
nomy  fo  to  fruaify  the  foil  by  the  growth  of  yams, 
plantains,  and  potatoes,  as  to  yield  better  harvefls  of  fu- 
gar,  by  that  very  means,  than  can  be  produced  by  many 
other  arts  of  cultivation.  Plantains  are  the  principal 
fupport  of  all  the  negroes  in  Jamaica;  and  are  alfo  much 
cultivated,  at  great  expence  of  manure,  in  Barbadoes ; 
but  ought  not  to  be  folely  depended  upon  in  climates 
fubjea  to  hurricanes.  A  celebrated  planter  and  econo- 
mifl  of  the  laft  mentioned  Ifland,  who  ralfed  an  immenfe 
fortune  from  veiy"  fmall  beginnings  only  by  planting,  af¬ 
firmed,  that  he  fed  conftantly  at  lead  300  negroes  out 
of  1 2  acres  of  plantains.  How  that  excellent  produce 
came  to  be  fo  long  neglefted  in  fome  of  the  iflands  it  is 
hard  to  guefs ;  but  at  prefent  the  negkft  feems  to  be 
founded  upon  a  vulgar  error,  that  plantains  cannot  thrive 
t:i  any  other  than  low  mold  foils.  In  fuch  places,  no 
doubt,  they  fiourifh  mod  luxuriantly;  but  yet  they 
‘  thrive  and  bear  fruit  abundantly  on  mountains  and  in 

marfhes,  and  in  the  dried  black  mould  upon  marie  or 
rocks,  and  even  in  fharp  gravelly  foils,  as  may  be  evinced 
by  numberlefs  indances. 

However  plenty  of  wholefome  food  may  be  condu¬ 
cive  to  health,  there  are  alfo  ot^'er  means,  equally  necef- 
fary  to  drength  and  the  long/'fity  of  negroes,  well  worth 
the  planter's  attention  :  and  thofe  arc,  to  choofe  airy 
dry  fituatlons  for  their  lioufes;  and  to  obferve  frequently 
that  they  be  kept  clean,  in  good  repair,  and  perfeaiy 
water-tight ;  for  nadinefs,  and  the  inclemencies  of  wea- 
tlier,  generate  the  mod  malignant  difeafes.  If  thefe 
houfes  arc  fituated  alfo  in  regular  order,  and  at  due 
didaiices,  the  fpaces  may  at  once  prevent  general  deva- 
llations  by  fire,  and  furnlfii  plenty  of  fruits  and  pot¬ 
herbs, ‘to  pleafe  an  unvItiated  palate,  and  to  purify  tlie 
blood.  Thus  then  ought  every  planter  to  treat  his  ne¬ 
groes  with  tendernefs  and  generofity,  that  they  may  be 
induced  to  love  and  obey  him  out  of  mere  gratitude,  and 
become  teal  good  beings  by  the  Imitation  of  his  beha¬ 
viour  ;  and  therefore  a  good  planter,  for  his  own  eafe 
and  happinefs,  will  be  careful  of  fetting  a  good  ex- 

ainple.  .  1  !• 

Having  thus  hinted  the  duties  of  a  planter  to  his 

negroes,  let  the  next  care  be  of  cattle,  mules,  and  horfes. 
The  planters  of  Barbadoes  (who  are  perhaps  the  mod 
fkilful  of  all  others,  and  exatSl  to  a  nicety  in  calculations 
of  profit  and  lofs),  arc,  with  refpea  to  tlieir  cattle,  the 
mod  reinifs  of  any  in  all  the  iflands  ;  as  if  the  carriage  of 
canes  to  the  iniU,  and  of  jdantatlon-produce  to  the  mar- 
ket,  was  not  as  eflential  ns  any  other  branch  of  planter- 
diip.  At  Barbadoes,  in  particular,  the  care  of  thefe 
animals  is  of  more  importance ;  bccaufe  the  foil,  worn 
out  by  long  culture,  cannot  yield  any  produce  without 
plenty  of  dung.  Soine^lanters  are  neverthelefs  fo  in- 
genioufly  thrifty,  as  to  caixy  their  canes  upon  negroes 
/leyis;  afling  in  that  refpeft  diametrically  oppofite  to 
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their  own  apparent  Intered,  which  cannot  be  ferved  Plantar, 
more  effeAually  than  by  faving  the  labour  of  human 
hands,  in  all  cafes  where  the  labour  of  brutes  can  be 
fubdituted ;  and  for  that  end,  no  means  of  preferving 
tliofe  creatures  in  liealtli  and  drength  ought  to  be  ne- 
glefled. 

The  fird  care  therefore  Is  to  provide  plenty  and  va¬ 
riety  of  food.  In  crop-time,  profusion  of  cane-tops  may 

be  had  for  the  labour  of  carriage;  but  they  will  be  more 
wholefome  and  nutritious  if  tedded  like  hay  by  the  fun’s  | 

heat,  and  fweated  by  laying  them  in  heaps  a  few  dap 
before  they  are  eaten.  In  this  feafon  of  abundance, 
great  ricks  of  cane-tops  (the  butt  ends  turned  inwards) 
fhould  be  made  in  the  mod  convenient  comer  of  each 
field,  to  fupply  the  want  of  padurage  and  other  food-: 
and  thefe  are  very  wholefome  if  chopped  into  fmall  parts, 
and  mixed  fometimes  with  common  fait  or  fprinkle4 
with  melafles  mixed  with  water :  but  yet  the  cattle  re-  [ 

quire  change  of  food  to  preferve  them  in  drength;  fuch 
as  Guinea  corn,  and  a  variety  of  grafs,  which  every. foil 
produces  with  a  little  Care  in  moid  weather;  and  indeed 
tills  variety  is  found  necefTary  in  all  climes.  ^  , 

But  fince  that  variety  is  not  to  be  had  during  thofe 
feverc  droughts  to  which  hot  climates  are  liable,  and  j 

much  lefs  in  thofe  fmall  iflands  which  cannot  fernifh 
large  trails  of  meadow-lands  for  hay,  the  only  refourcc 
is  the  fodder  of  cane-tops  or  tedded  Guinea -corn  leaves  ; 
which  are  very  nutritious,  and  may  be  prefeived  in  per- 
fedlion  for  more  than  a  whole  year,  provided  the  tops 
or  Guinea<oni  arc  well  tedded  for  three  or  four  hot 
days  as  they  lie  fpread  in  the  field  ;  and  then,  being  tied  ? 

into  bundles  or  rfieaves,  mufl  lie  In  the  hot  fun  for  three 
or  four  days  more,  when  they  may  be  fit  to  be  put  up 
into  ricks.  The  befl  method  of  making  them  is  in  an 
oblong  figure,  about  30  feet  In  length,  and  16  or  18 
feet  wide  ;  feven  feet  liigh  at  tlie  fides,  and  from  thence 
floping  like  the  roof  of  an  houfe,  the  ridge  of  which 
mufl  be  thatched  very  carefully ;  for  the  fides  may  be 
fecured  from  wet  by  placing  the  bundles  wdth  the  butts 
upwards  towards  the  ridge,  in  courfes,  and  lapping  the 
upper  over  the  lower  courfe.  ^  j 

The  beft  method  of  forming  thofe  ricks  is  to  place 
the  firfl  courfe  of  bundles. all  over  the  bafe  one  way  ; 
the  fecond  courfe  reverfely;  and  fo  alternately  till  the 
rick  be  finiflied. 

When  cattle  are  to  be  fed  with  this  fodder,  it  muft  be_ 
dbferved  to  take  -down  the  bundles  from  the  top,  at  the 
weft  end  of  the  rrck,  to  the  bottom  ;  for  all  thefe  ricks 
muft  ftand  caft  and  weft  lengthwife,  as  well  to  fecurc 
them  from  being  overturned  by  high  winds,  as  for 
the  convenience  of  preferving  them  from  wet,  which  can¬ 
not  be  done  when  ricks  are  made  round.  By  this 
Jhiifbandry,  an  herd  of  cattle  may  be  kept  In  ftrength, 
either  in  fevere  droughts,  or  in  wet  feafons  when  grafs 
is  purgative ;  and  thus  the  neCeflity  or  expence  of 
large  paftures  miy  be  totally  faved.  The  hay-knife 
tifed  In  England  for  cutting  hay,  anfwera  for  cutting 
ricks  of  tops. 

The  method  of  tedding  GuInea-coni  to  make  a  kind 
of  hay,  will  require  a  little  explanation  here.  When 
Guinea  corn  Is  planted  in  May,  and  to  be  cut  down  in 
july,  in  order  to  bear  feed  that  year,  that  cutting,  ted¬ 
ded  properly,  will  make  an  excellent  hay,  which  cattle 
prefer  to  meadow-hay.  In  like  manner,  after  Guinea- 
corn  has  done  bearing  feed,  the  after  crop  will  ifurnifti  « 
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f'c:-*  alniialaiice  of  tint  kInJ  of  fodJcr  \^’.uoh  will  keep 
well  in  ricks  for  two  cr  tbrci;  years.  ^  ,  r  i  • 

— ^fli^  next  cave  of  a  planter  is  to  provide  fliade  for  Ins 
tattle;  either  by  trees  where  they  are  fed  in  the  heat 
of  the  day,  if  his  foil  requires  not  dung;  or  by  building 
a  il'at  fhade  over  the  pen  where  cattle  are  confined  for 
making  it.  That  fuch  lhades  are  eflcntially  ncceflaiy 
to  the  well-being  of  all  animals  in  hot  weather,  is  appa¬ 
rent  to  eveiy  common  obfevver,  who  cannot  fail  of  fee¬ 
ing  each  creature  forfiking  the  moll  luxuriant  pailiires 
in  the  heat  of  the  day  for  the  fake  of  fliade  ;  thus  con- 
\incing  the  owners,  by  inllinftlve  argument,  that  fliade 
is  ahnoll  as  neceffaiy  to  the  well-being  of  the  brute 
\reatures  as  food.  Yet,  notwlthftandiiig  that  demon- 
llmioii  from  the  unerring  courfe  of  nature,  throughout 
all  our  illands' (except  in  a  very  few  infiances),  thefe 
poor  creatures  are  expofed  to  the  fcorchmg  fun-beams 
without  mercy.  vSiich  inhuman  negle^l  is  not  always 
lo  much  the  eftecTt  of  inattention  as  of  a  millakeii  no¬ 
tion  that  fliades  are  impedimental  to  the  making  ot 
much  dung  ;  but  a  flat  Ihade,  covered  with  cane-trafli, 
may  be  fo  made  as  to  let  rain  pafs  tliroiigli  it  without 
admifhon  of  fun-beams.  T.liis  iviil  do  for  cattle;  out 
mules,  which  are  fpirited  creatures,  and  work  theni- 
fclves  bv  di-aiight  into  a  foaming  heat,  fhould  i>e  put  in¬ 
ti  a  warm  flable,  until  quite  cool :  for  turning  them 
loofe  to  paflure  when  fo  hot,  is  probably  the  caiife  of 
their  dtflrudlion  by  the  glanders. 

if  the  care  of  providing  fhade  for  brute  creatures  is 
fo  inucli  the  duty  and  intercfl  of  their  owners,  how 
much  more  is  it  agreeable  to  the  hiws  of  humanity  to 
provide  fliade  for  liunmn  creatures  tnivelling  upon  the 
iiigh-roads  in  this  hot  climate?  Nothing  furely  of  fo 
much  beauty  colls  fo  little  expence  as  planting  cocoa- 
iiiit  or  fpreading  timber  trees  in  avenues  along  the  high¬ 
ways,  if  each  proprietor  of  the  lands  adjoining  hath  any 
mile  of  elegance,  or  feeling  for  other  men:  but  bath 
tiiofe  kinds  of  trees  will  yield  alfo  great  profit  to  the 
proprietor,  by  furnifliing  him  with  timber,  when  jier- 
liaps  not  otherwife  to  be  had;  or  with  a  delicious  milk, 
fitted  by  lutture  to  cool  the  efTervefetnee  of  the  blood 
i  1  this  hot  region;  and  alfo  to  improve  the  fpirits  made 
from  fugar  to  the  delicacy  and  foftrefs  of  arrack.  Co- 
i  oa-nut  and  cabbage-trees  are  both  veiy  beautiful  and 
itiady,  bearing  round  heads  of  great  expanfion,  upon 
natural  trunks  or  pillars  of  elegant  proportion,  and  of 
inch  an  height  as  to  funiilh  a  large  ihade,  with  a  free 
circulation  of  air  equally  refrefliing  to  man  and  beafl. 

The  common  objection  of  injury  to  canes  by  the 
roots  of  fuch  trees  growing  on  their  borders,  may  be 
c  afilv  removed  by  digging  a  fniall  trench  between  the 
canes  and  trees,  which  may  intercept  their  roots,  and 
oblige  them  to  feek  fuflenance  in  the  common  road. 
Let  it  alfo  be  confidered,  befides  the  benefits  above  fug- 
gefled,  tliat  the  planter  will  thus  beautify  liis  cilate  to 
ihe  vefemblaiice  of  a  molt  fumptuous  garden.  And 
probably  that  very  beauty  might  not  only  render  the 
iflaiids  more  healthful  to  tlie  inhabitants,  by  prcferviiig 
VoL.  XV.  Part  I. 
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them  from  fevers  kindled  by  the  burning  fun-beams, 
but  alfo  much  more  fruitful  by  making  the  weather  more 
feafonable:  for  as,  by  cutting  down  alHts  woods,  an  hot 
country  becomes  more  fubjed  to  exceflive  droughts;  fo, 
by  replanting  it  in  the  maiiri«?r  above  deferibed,  tins  m- 
cunveiuence  \7ould  probad  ly  be  prevented.  ^  ^ 

Let  then  the  planter  be  kind  not  only  to  Ins  fcilov/- 
creatures  but  merciful  to  his  beads;  givingthem  plenty 
and  variety  of  wholeforne  food,  clear  water,  cool  fhade, 
and  a  clean  bed,  bleeding  them  after  a  long  courfe  of 
hard  labour,  currying  their  hides  from  filth  and  ticks  (  a  ) ; 
affording  them  fait  and  other  phylic  when  neceffiry  ; 
Tirctecling  them  from  the  flaying  rope-lafltes  of  a  cruel 
driver  (who  needs  no  other  inflrument  than  a  goad)  ; 
])roportionIng  their  labour  to  their  llrength  ;  and  J)y'’ 
every  art  rendering  their  work  as  eafy  as  pofiible.  Hie 
general  management  of  planters  is  not,  perhaps,  more 
defective  in  anv  other  refpedl  than  in  this :  for,  by 
oairing  the  cattle  unequally,  and  by  the  drivers  ill  con- 
dud  in  writhing  to  th.e  right  and  left,  the  poor  creatures 
are  fatigued  by  much  needlefs  labour.  An  hoiie  ought 
therefore  to  be  harneffed  before  them  as  a  leader.^  I'his 
docile  creature,  by  being  led  in  a  ftraight  line,  willfoori 
learn  to  be  an  uiieiTing  guide,  and  the  cattle  will  fol¬ 
low  in  the  fame  diredion  with  united  flrengdi,  and  con- 
fequently  with  more  effect  and  kL  fatigue  to  each  indi¬ 
vidual. 

The  Portiiguefe  of  Madeira,  by  their  poverty  and 
fcantinefs  (jf  paflure,  breed  the  fmailell  kind  of  cattle  ; 
and  vet  one  yoke  of  them  will  draw  a  much  greater 
weight  than  a  pair  of  oiir  largefl  oxen,  fokly  by  a»i 
equal  exertion  of  their  joint  llrength.  lhat  icpialltt 
or  eveimefs  yf  draught  is  prelerved  by  boring  gimbh  t 
holes  through  their  horns,  within  two  inches  of  the 
points,  and  running  a  thong  of  leather  through  thoL 
holes,  fo  as  to  tie  the  horns  of  each  pair  at  lix  inches 
dhlanee  from  each  other.  By  this  ligature  the  pair  of 
cattle  a  v  nbfolutely  liindered  from  turning  diflcrent 
waiys,  and  dra\s^  in  an  even  diredion  ith  muted  force. 
'Phns  it  appears  evidently  frujn  veafun,  aa  well  as  from 
experience,  that  the  labour  cf  our  bealls  may,  by  a  little 
contrivance,  be  rendered  more  eafy  and  effedual. 

Of  the  Culture  .of  ,’\^ar\ous  Soils  In  the  Britilh  fngar- 

colonies  there  is  as  great  a  variety  (‘f  foils  as  in  any 
coiintr)^  of  Europe  ;  fome  naturally  very  rich  or  fruit¬ 
ful,  yielding  a  luxuriant  prodiid  w'ith  little  labour  or 
culture.  This  fruitful  foil  is  of  three  kinds  :  u  loofc 
ha /.el  mould  mixed  with  fand,  like  that  of  St  Chriilo- 
jdier’s,  and  is  the  befl  in  the  known  world  for  produ¬ 
cing  fugar  in  great  quantity,  and  of  the  bell  quality, 
'i'iie  brick  mould  of  Jamaica  is  fomewhat  of  the  fame 
nature,  and  next  in  value  ;  and  then  the  various  mix¬ 
tures  of  mould  and  gravel,  to  be  found  in  \eins  or  plati 
over  all  th.e  other  iflands.  When  any  of  thefe  foils  are 
exhaufled  of  their  fertility  by  long  and  injudicious  cul¬ 
ture,  they  may  be  relloved  by  any  kind  of  dung  well 
rotted;  for  thefe  (b  )  warm  foils  cannot  bear  hot  uii- 
rotten  dun^^*,  without  being  laid  fallow  for  a  confider- 
C  able 


P!.- 
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(a)  One  pound  of  native  fulphur,  n  quart  of  larnp-oi!,  and  the  like  quantity  of  hog’s-lard,  Inlimattly  mixed 
and  made  Into  an  (untnient,  Isa  cure  for  the  mange,  lice,  &c. 

(b)  Thefe  foils,  vdiich  arc  naturally  loofe  and  upon  made,  Mr  Martm  calls  hot  fAls^  and  thefe,  he  fa\s,  Inivv. 

been 


I 


Planter-  able  tijnc  after  it. 

fand  or  fea-weed ; 
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Another  improvement  is  by  fea-  jJoyed,  according  to  the  diflfance  of  cartage :  and  thus 


by 


into  fteep  lands,  and  by  letting  it 


digging  in  the  cane-trafh 
lie  to  rot  for  fomc 
months.  A  third  method  is,  by  ploughing  and  laying 
it  fallow,*  and  the  fourth  method  (the  beft  of  all),  is 
by  folding  the  fallows  by  flieep.  But  this  can  be  prac- 
tifed  only  where  there  are  extcnfive  paftiires ;  nor  can 
the  plough  be  employed  wliere  the  foil  abounds  with 
large  floiies.  In  that  cafe,  however,  the  former  me¬ 
thod  of  digging  in  trafli  will  he  nearly  as  effedfua], 
though  more  expenflve,  by  hand-labour  or  hoe-plough- 

The  next  beft  foil  for  producing  good  fugar  is  a 
mould  upon  clay,  which  if  fliallow  requires  much  cul¬ 
ture  and  good  labour,  or  its  produce  will  be  fmall  in 
quantity,  though  of  a  ftrong  grain  and  bright  colour, 
fo  as  to  yield  moft  profit  to  the  refiner  of  any  fugar, 
except  that  produced  from  an  hazel  or  gravelly  foil,  as 
before* mentioned.  All  the  black-mould  foils  upon  marie 
are  generally  fruitful,  and  will  take  any  kind  of  dung  ; 
but  yield  not  fo  ftrong  or  large-grained  fugar.  Marie, 
however,  of  a  white,  ytUow,  or  blue  colour,  or  rich 
mould  from  wafhes,  or  allies  of  ever}'  kind,  are  excellent 
for  every  ftrong  foil,  as  the  chief  ingredient  in  the  com- 
poft  of  dung  :  either^  of  them  will  do  alone  for  ftifp 
lands ;  but  the  yellow  and  chocolate  marie  are  the  moll 
foapy,  and  the  richeft  kind  of  manure  (except  fine 
mould)  for  all  ftift  lands.  If  thefe  are  well  opened, 
pulverized  by  culture,  and  mixed  with  hot  dung,  or 
any  kind  of  loofe  earth  or  marie,  they  will  produce  as 
plentifully  as  lighter  foils  :  and  all  kinds  of  clay-foils, 
except  that  of  a  white  colour,  have  thefe  two  advanta¬ 
ges  above  the  fineft  gravel  foils,  that  they  do  not  fcorch 
foon  by  dr}’  weather,  and  never  grow  wcaiy  of  the  fame 
manure,  as  moft  other  foils  do. 

The  extraordinary  hand-labour  beftowed  in  making 
dung,  may  be  faved  by  the  art  of  caving,  now  in  gene¬ 
ral  ufe  in,  England.  Ten  mules  or  liorfes,  and  two  light 
tumbrels  with  broad  wheels,  and  ten  able  negroes,  may, 
by  the  common  ufe  of  fpades,  ftiovels,  and  light  mat¬ 
tocks,  or  grubbing  hoes,  make  more  dung  than  6o  able 
negroes  can  do  in  the  prefent  methods. 

If  marie  lie^  upon  rifi ng  ground,  or  in  hillocks,  as  it 
often  does,  the  pit  is  to  be  opened  at  the  foot  of  the 
declivity ;  which  being  dug  inwards,  till  the  bank  is 
three  feet  high,  then  it  is  to  be  caved  thus.  Dig  an 
liollow  fpace  of  12  or  18  inches  deep  under  the  foot  of 
the  bank  ;  then  dig  into  each  fide  of  it  another  perpen¬ 
dicular  cut  of  the  fame  depth,  and  18  inches  wide  from 
the  top  of  the  bank  to  the  bottom:  that  being  finifhed, 
make  a  fmall  trench  a  foot  or  two  from  the  brink  of 
i  he  bank  ;  pour  into  it  water  till  full ;  and  when  that 
is  done,  fill  it  again,  till  the  water  foaking  downward 
makes  the  marie  feparate  and.  fall  down  all  at  once. 
This  may  be  repeated  till  the  pit  rifes  to  50  feet  high  ; 
and  then  many  hundreds  of  cart-loads  of  marie  may  be 
tlii'own  down  by  four  negroes  in  two  hours;  from 
whence  it  may  be  carted  into  cattle-pens  of  laid  out  up¬ 
on  lands,  as  occafion  requires.  Five  or  fix  negroes  with 
fpades  or  (hovels  will  keep  two  or  three  tumbrels  em¬ 


as  much  dung  may  be  made  by  ten  negro  men  as  will 
dung  richly  at  leaft  70  or  80  acres  of  land  every'  year, 
and  laid  out  alfo  with  the  affiftance  of  cattle-carts  :  An 
improvement  highly  worth  every  planter’s  confideration, 
when  negroes  and  feeding  tliem  are  fo  expenfive  ;  and 
this  is  no  fpeculation,  but  has  been  confirmed  by  prac¬ 
tice.  In  level  lauds,  the  fame  operation  may  be  as  ef- 
fe6lual,  provided  the  mouth  of  the  pit  be  opened  by 
gradual  defeent  to  any  depth  :  but  when  marie  is  to  be 
found  on  the  Tides  of  hills,  the  operation  is  lefs  laboriouf; 
for  the  horfes.  But  if  the  furface  of  the  marle-pits 
(as  it  often  happens)  be  covered  with  clay  or  ftiff  foil, 
fo  that  the  water  cannot  quickly  foak  from  the  trench 
above  ;  in  that  cafe,  pieces  of  hard  wood,  made  like 
piles,  four  feet  long,  and  four  inches  fqi  *re,  pointed  at 
one  end,  and  fecured  at  the  other  fquare  head  by  an  iron 
clamp,  may  be  driven  by  heavy  mauls  Into  the  trench, 
as  fo  many  wedges,  which  will  make  the  c'aved  part 
tumble  down :  but  a  flcilful  eye  muft  watch  the  laft  ope¬ 
ration,  or  the  labourers  may  be  buried  or  hurt. 

But  then  day-foils  that  are  level,  and  fubjed:  to  be 
drowned,  or  to  retain  water  in  llagnated  pools,  can  ne¬ 
ver  be  made  fruitful  by  any  kind  of  manure,  without 
being  firft  well  drained :  for  water  lying  upon  any  foil 
will  moft  certainly  transform  it  to  a  ftift*  unfruitful  clay; 
as  appears  evidently  by  the  bogs  of  Ireland,  the  fens  of 
Lincoln  and  Cambridgefiiire,  and  even  by  the  ponds  of 
Barbadoes  fituated  in  the  deepeft  and  lightell  black 
mould  ;  for  that  fine  foil  being  wafhed  into  thofe  ponds, 
becomes  the  ftiffeft  black  clay,  not  fit  even  for  an  ingre¬ 
dient  in  dung,  until  it  has  been  laid  dry,  and  expofed  to 
the  fun  for  a  whole  year  :  but  when  thefe  bogs  and  fens 
are  well  drained,  they  become  the  -moft  fruitful  foils. 
Natural  clay  the  celebrated  Boerhaave  thinks  the  fatteft; 
of  all  foils ;  but  then  it  muft  be  opened  by  culture, 
marie,  or  fandy  manures.  It  is  hard  to  conjedlure  how 
the  opinion  prevailed  in  the  Britilh  plantations,  that 
fandy  giit-mould  was  moft  unfit  for  clay-foils,  as  being 
t\^  means  of  binding  them  to  the  compa6lnefs  of  brick; 
whereas  it  is  proved,  from  long  experience,  to  be  one  of 
the  beft  means  of  opening  clay-foils,  and  rendering  them 
abundantly  fruitful.  Brick  is  made  of  clay  alone ;  no 
fand  being  ufed  in  It,  farther  than  to  fprinkle  the 
board,  on  which  It  is  moulded  into  (hape.  From  re¬ 
peated  experience  it  appears,  that  a  mixture  of  fand  in 
gut-mould  is  the  beft  of  all  manure  for  ftift*  and  barren 
clay-lands  ;  provided  they  be  well  drained,  by  throwing 
the  whole  foil  into  round  ridges  of  1 2  feet  wade,  with 
furrows  of  three  feet  wide  between  each  ridge.  And 
tins  is  done  with  little  more  hand-labour  than  that  of 
lioe-ploughing  w^ell  In  the  common  way.  For  if  a  piece 
of  land  be  marked  in  lines  at  feven  feet  and  a  half  di- 
ftance  from  each  otlier,  and  the  labourers  are  fet  in  to 
hoe-plough  at  the  fecond  line,  hauling  back  each  clod  1 2 
inches;  half  the  ridge,  and  near  half  the  furrow*,  is  made 
at  the  fame  time:  and  thus  a  piece  of  land  may  be 
round-ridged,  and  the  furrow's  all  made  at  once,  by  the 
common  operation  of  hoe-ploughing,  provided  the  dig¬ 
ger  drives  his  hoe  up  to  the  eye  at  every  ftroke.  Hoe- 

ploughing  ^ 


pknfer. 

fain. 


been  much  Injured  in  fome  of  the  Iflands  by  dung  haftily  made  with  marie :  but  if  the  fediinent  of  lees  were 
thrown  into  thefe  pens,  after  being  turned  over,  it  would  much  improve  the  dung. 
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plouglimg  in  clay-foils  that  have  lain  long  under  water, 
is  indeedliard  labour  ;  but  it  will  every  year  grow  the 
lio-hter  by  being  well-drained  by  round- ridging  :  and  in 
the  meanwhile  the  labour  may  be  rendered  much  more 
eafy  by  the  plough  conduced  by  the  lines  above  de- 
fcribed.  As  therefore  fandy  mould  Is  the  bed  manure 
for  fliff  clay  ;  fo,  by  parity  of  reafon,  confirmed  by  long 
experience,"  ftiff  clay  is  the  bed  manure  for  fandy  or 
chaffy  foils. 

The  method  of  round-ridging  before  defcribed,  is,  by 
feveral  yearn  experience,  found  the  mod  effential  im¬ 
provement  of  flat  clayey  foils  :  and  yet  there  are  fome 
who  will  prefer  fpeculation  to  ocular  demondration,  fan¬ 
cying  tlrat  all  kinds  of  ridges  will  cany  off  the  mould 
in  hea\y  rains.  The  fafl  is  othen\dfe  in  clay-foils  :  and 
plain  reafon,  without  experience,  vouches,  that  where 
great  confluxes  of  water  are  divided  into  many  fmall  rills, 
the  force  is  broken  j  and  therefore  lefs  mould  carried 
off  the  land.  Another  obje<dIon  made  to  round-ridge- 
ing  is,  that  by  digging  much  clay  to  form  the  fides  of 
the  ridge,  the  foil  is  impoveriflied  :  but  this  obje6fion 
dands  good  only  againd  thofe  ridges  which  are  raifed 
too  high,  and  made  too  broad  j  but  if  land  is  ridged  in 
the  manner  before  diretfted,  that  is,  12  feet  broad,  and 
not  above  fix  or  eight  inches  higher  in  the  middle  than 
at  the  fides,  the  obje6lion  vanifhes.  Ridges  were  never 
propofed  for  light  foils  or  deep  lands  ;  and  even  in  flat 
foils  upon  loam  they  fhould  be  made  with  great  can- 
lion,  becaufe  him  melts  a*way  by  ^duot  r.  ’'But  there  are 
poachy  lands  of  a  white  clay,  even  upon  fmall  defeents, 
too  retentive  of  water  ;  thefe  may  certainly  be  impro¬ 
ved  much  by  ridges  of  1 2  feet  wide,  as  above  defcribed, 
without  fear  of  waflies. 

But  fuppofiiig,  as  the  ol)je<dion  urges,  that  a  little 
clay  fhould  be  turned  up  at  the  fides  of  fiich  ridges,  can 
it  not  be  manured  fome\\  hat  more  than  the  o’^her  parts 
with  marie  or  fandy  mould,  fo  as  to  become  equally 
good  with  any  other  part  of  the  foil  ?  And  is  not  this 
well  worth  the  labour,  fuice  round-ridging  not  only  im¬ 
proves  the  foil  by  draining  it  to  a  fiirprifing  degree,  but 
adds  one-fifth  part  to  the  depth  of  the  fbaple?  And  will 
not  a  ridge  made  a  little  rounding,  throw  off  the  water 
much  better  than,  a  fiat  ridge  ? 

The  general  maxim  of  not  burning  cane-trafli  (which 
may  be  called  the  Jluhhle  nf  cnne-hnuls )  upon  any  kind 
of  foil,  is  furely  a  great  miflake  ;  as  may  be  evinced  by 
obferving  the  contrary  practice  of  the  bcil  hufbandmen 
in  England,  where  burn-baiting  or  baflard  burn-baiting, 
is  found  by  experience  an  admirable  method  of  fertili¬ 
zing  cold,  ftiff,  or  clayey  lands.  It  muft  indeed  be  a 
conftant  praftice,  not  only  for  the  fake  of  contributing 
to  warm  and  divide  the  foil,  but  as  the  only  effe<fl;ui 
means  of  deftroying  pernieions  infe<ft:s,  and  weeds  of  va¬ 
rious  kinds,  fuch  as  French  weed,  wild  peafe,  and  wild 


dup. 


Trmes. 


Soou  after  the  difufe  of  burning  trafh  upon  our  lands 
in  the  iflands,  the  blaft  made  its  fii ft  appearance  with  in¬ 
credible  devaftation  :  to  revive  that  praftice  therefore 
feems  to  be  tlie  moft  obvious  means  of  expelling  it.  It 
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may  be  prefumed  that  the  difufe  of  burning  traili  was  * 

founded  upon  the  miftaken  notion  of  burn-baiting,  __ 
which  is  turning  up  U  thick  fod  of  veiy  dry,  light,  and 
ftiallow  foils,  and  burning  the  whole  fuperficies  or  Ibple 
to  afhes.  This  praflice  the  writers  upon  hufoandiy 
condemm  univerfally,  and  very'  juftly:  for  though  by  thij 
prai^:tlcc  the  land  will  produce  two  or  tliree  crops  more 
plentifully  than  ever,  yet  the  foil  is  blown  away  by  the 
wind,  and  the  fubftratuin  being  generally  an  hungry 
gravel  or  chalk,  can  never  be  rcifored  to  fertility  By  the 
common  arts  of  hufbandry.  But  furely  this  has  no  re- 
femblance  to  our  fiiperfieial  burning  of  the  little  trafh 
we  can  fpare  from  dung  :  and  though  this  method  of  ^ 
burn-baiting  light  and  ftallow  fods  be  juftly  condemned, 
yet  the  beft  writers  recommend  that  very  pmclice  in 
cold,  moift,  and  heavy  foils,  as  is  obfen'ed  above  ;  and 
long  experience  juftlfies  it. 

Deep  mould  upon  clay  or  loam  being  fubjefl  to  tlic 
grub-worm  (c),  will  not  take  any  kind  of  dung,  till 
perfectly  rotten,  except  that  of  the  fheep-fold  ;  which 
is  the  beft  manure  for  all  kinds  of  light  foils,  and  is  of 
all  others  the  leaft  expenfive,  as  not  requiring  hand-la¬ 
bour.  But  the  ufe  of  the  fold  is  impracticable  in  any 
ifland  not  abounding  with  large  favannas  or  flieep-pa- 
ftures,  as  in  Jamaica. 

Thofe  foils  therefore  which  arc  fubject  to  the  grub, 
and  muft  be  fertilized  by  common  dung,  which  is  a 
proper  neft  for  the  mothe\;rbectle  to  depofite  its  eggs, 
mull  be  well  impregnated  with  the  brine  of  diflblved 
fait,  after  the  dung  is  fii  ft  cut  up  ;  two  large  hoglheads 
of  fait  will  make  brine  enough  for  a  dung-pen  of  50  feet 
fquare.  * 

This  cure  for  the  grub  Is  a  1  ite  difeover)';  and  which 
has  been  attended  with  luccefs,  fo  far  as.  the  experi-  ‘ 
ment  is  made.  But  though  it  proves  cffedlual  to  de- 
ftroy  that  pernicious  Infe£l  in  plant-<:anes,  it  probably 
will  not  be  fufficlent  to  fave  rattoons,  without  a  new 
application  of  fait  in  powder  ;  becaufe  the  firft  brine 
muft  be  wiiflied  away  by  the  time  when  rattoons 
fpring  up. 

The  planter  who  would  fave  his  rattoons  from  the 
grub  ought  therefore  to  cut  off  the  heads  of  his  ftools 
with  fharp  hoes  three  inches  below  the  fuvface  of  the 
foil,  and  then  ftrew  an  handful  of  fait  round  each  ftool, 
and  cover  it  up  to  a  level  with  fine  mould  taken  from  the 
edges. 

In  foils  where  there  is  no  grub,  and  the  planter  wlili-  . 
es  to  have  very  good  i*attooiis,  let  him,  as  foon  as  his 
canes  are  cut,  draw  all  the  trafli  from  the  ftools  into  the 
alternate  fpaces,  if  planted  in  that  manner  ;  or  into  the 
furrows,  if  his  land  be  rouiid-rldged  ;  and  then  cut  off 
the  head  of  his  ftools  with  fharp  hoes,  as  above  diredled. 
Experience  has  fhown  the  advantage  of  this  pradllce, 
and  reafon  demonftrates  the  great  benefit  of  the  rattoon^ 
fprouts  rifing  from  three  inches  below'  the  furface,  iii- 
ftead  of  fuperficial  (hoots  which  come  to  nerching,  and 
only  ftarve  the  ftrong  fprouts.  Befides,  the  ftubs  w’hiek 
are  left  upon  the  ftools  after  the  canes  are  cut,  canker, 
and  rot  the  ftools  ;  which  Is  one  reafon  why  good  rat- 
C  2  toons 


(c)  This  pernicious  infedl  is  moft  apt  to  engender  in  dung  made  from  mill-trafli,  which  tlierefore  never  ought 
to  be  put  into  dung-compoft  or  ft  III -ponds  ;  but  after  being  burnt,  the  aflies  will  be  as  good  as  any  other  kind. 
Round-1  idgii>g5  ^Y^th  manure  of  unwet  afhes,  fea-fand,  or  lime,  or  dry  marJe,  kills  the  grub. 
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planter-  toons  nre  iincornmon  in  foils  long  on  Uvatco.  ct  it  is 
opinion  of  fume,  th*!!  by  hoe-plongliing  and  oven 
0w,—  y rattoons,  the  produce  might  be  as  good  plant- 
caiies,  which  would  fave  the  labour  of  holing  and  plaiU- 
ing  fo  often  as  planters  commonly  do. 

Fallowing  is  of  incredible  advantage  to  evciy  foil, 
not  only  bv  being  divided  into  the  niiiiutfft  parts,  biit 
alfo  by  imbibing  thofe  vegetative  powers  with  which 
the  air  is  impregnated  by  the  bountiful  hand  of  Pro¬ 
vidence,  whenever  rain  falls.  What  thofe  powers  aie 
has  been  explained  under  the  articles  A.griculture 
and  Plant  ;  and  exiierience  evinces,  that  the  tender 
vegetables  of  the  earth  are  envigorated  more  by  the 
fmalleft  Ihower  of  rain,  than  by  all  the  water  which 
human  art  can  bellow.  JjCt  it  therefore  be  a  conflant 
maxim  of  the  planter,  never  to  plant  his  ground  until 
the  foil  is  well  mellowed  by  fallowing,  even  though  he 
bellows  upon  it  a  due  proportion  of  dting  :  we  fay  a 
due  proportion;  for  too  iniich  whll  force  up  rank  canes, 
which  never  yield  good  fugar;  and  though  fome  advan¬ 
tage  may  be  reaped'  from  the  rattoons,  yet  it  will  be 
found  by  experience  not  to  compenfate  the  lofs  by  the 
plants.  In  ilony  or  lleep  foils,  where^the  plough  can¬ 
not  be  ufed,  or  w'here  a  fufficient  llrength  of  cattle  can¬ 
not  be  fupported  for  that  purpofe,  hnnd-hbour  or  hoe- 
ploiighing  mull  be  fubllitiited :  but  even  in  that  cafe, 
much  labour  may  be  faved  by  fpreading  the  dung  ac¬ 
cording  to  the  Englllh  hulbandiy,  and  digging  it  into 
the  foil.  To  evince  this  truth,  let  any  planter  com¬ 
pute  his  negroes  labour  of  dillribiiting  dung  by  balleets, 
and  by  fpreading  it  with  dung-forks  ;  and  then  judge 
for  liimfelf  by  one  fmgle  experiment  which  is  the  moil 
profitable. 

But  if  fome  planter?  are  fo  devoted  to  the  old  cullom 
cfdillnbuting  dung  by  bafiats  iiillead  of  wheel-ban  envs 
in  level  ground,  or  hand-barrows  in  uneven  land,  by 
ivhich  three  times  the  labour  may  be  accompli  filed  in 
the  fame  time  and  by  the  fame  hands  ;  let  them  at  leall 
fave  much  of  their  Irand-laboiir,  by  the  following  me¬ 
thod  of  laying  out  dung,  before  the  dillnbution  by 
balkets. 

In  holing  a  piece  of  land,  let  a  fpace  be  left  after  8o 
holes  from  the  firll  interval,  and  then  the  like  fpace  af¬ 
ter  8o  holes  throughout  the  whole  plat,  which  fpaces 
mull  run  cxaclly  parallel  to  the  intervals  on  the  right 
mid  left  of  the  holes.  Into  thefe  fpaces  the  dung  may 
be  carted,  even  before  it  be  rotten  (d),  at  the  moll  lei- 
fure  times,  and  covered  with  mould  or  cane-trafli,  to  pre¬ 
vent  exhalation;  and  in  fuch  quantity  as  will  fulTice  on¬ 
ly  to  dung  a  row  of  40  holes,  from  the  point  oppolite 
to  each  fide  of  it.  In  the  intervals  at  each  fide  of  the 
cane-piece,  w’hicli  are  parallel  to  thofe  fpaces,  there  mufl 
be  dung  enough  carted  to  manure  a  row  of  40  holes, 
and  covered  in  like  manner. 

By  thus  placing  the  dung  or  gut-niould,  it  is  evident 
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at  the  fiiil  f»gbt,  that  the  fartheR  dlilancc  cannot  he 
above  40  holes  in  diilributing  the  dung  ;  and  in  cafe 
it  be  not  fufficiently  rotten  for  prefent  ufe,  it  may  be  ' 
dillributed  even  in  dry  weather,  and  covered  by  the 
bank  ;  which  will  both  prevent  its  fpirit  from  exhala¬ 
tion,  and  occafioii  it  to  rot  fooner,  which  is  110  fmall 
advantage.  Moreover,  by  being  tliiis  laid  out  at  the 
moll  kifurc  times,  and  covered  with  the  banks,  the 
dung  will  be  more  intimately  mixed  with  the  foil,  and 
therefore  continue  to  nonridi  the  plant  for  a  longer  time 
than  if  laid  as  ufual  at  the  bottom  of  the  holes.  A 
farther  advantage  of  thus  diftributing  the  dung,  and  co¬ 
vering  it,  refidts  from  the  more  expeditious  planting  the 
land  after  a  Ih'ort  or  fudden  ihower :  for  the  labour  of 
covering  the  dung,  and  uncovering  it  when  the  land  is 
planted,  however  it  may  appear  in  fpeculation,  is  in 
pra^lice  a  trifle  ;  and  befidcs  all  the  other  ad ^'antages  ari- 
fing  by  the  diilribution  of  dung  from  the  fpaces  above" 
deferibed,  this  is  not  the  leafl,  that  not  a  bank  is  trod* 
den  under  foot.  But  it  is  evident,  that  by  diilributing 
the  dung  with  bafl^ets  in  the  prelent  method,  the  foil  is 
much  trampled  under  foot;  and  by  that  means, the  veiy 
end  of  lioe-plougliing,  or  loofening  the  foil,  is  much  de¬ 
feated.  In  like  manner,  by  the  prefent  method  of  hoe- 
ploughing,  the  fame  ill  effc6l  is  produced  ;  for  as  the 
negroes  hce-plongh  or  dig  the  foil  dire^lly  forward,  h> 
they  mud  neceflarily  tread  the  ground  as  fall  as  they 
dig  it  :  whereas  by  putting  the  labourers  to 'dig  fide- 
wife,  no  one  puts  a  foot  upon  the  foil  after  it  is  dug  ; 
and  by  lining  the  land  before  it  is  hoe-ploughed,  each 
negro  may  have  an  equal  fhare  to  dig.  The  only  difti- 
cully  of  hoe -ploughing  fidewife  is  in  firll  fetting  tlie 
negroes  to  that  work  ;  but  it  may  be  done  without  lofs 
of  time  when  working  in  a  contiguous  field.  Whetlier 
hoe -ploughing  before  or  after  the  land  be  holed  for 
canes  is  mod  eligible,  experence  mull  determine  ;  but 
certainly  both  operations  will  be  mod  effeclual :  and 
therefore  it  will  be  advifable  (r.),  did  to  plough  the 
foil  where  the  land  will  admit  the  plough  ;  and  where 
it  will  not,  to  hoe-plough  it  with  or  without  dung,  as 
requilite  ;  then  let  it  lie  fallow  till  iiciFeclly  mellowed  ; 
then  hole  and  plant  it  ;  and  indead  of  weeding  in  the 
ufual  manner,  let  the  weeds  in  all  the  fpaces  be  dug  in¬ 
to  the  foil :  but  as  this  is  not  to 'be  done  fo  well  with 
the  hoe,  it  Is  fubmitted  to  future  experience,  whether 
the  dexterous  ufe  of  fpades,  as  in  England,  will  not  an- 
fwer  the  pnrpofe  much  better,  and  with  equal  difpatcb. 
But  whatever  method  is  preferred,  mod  certain  it  is, 
that  by  loofening  the  foil  in  all  the  fpaces  between  the 
young  canes  after  being  come  up,  their  fibres  will  more 
eafily  expand  on  every  fide,  and  acquire  more  nutri¬ 
tion  to  invigorate  their  growth.  But  where  the  plant¬ 
er  grudges  this  labour,  by  thinking  it  medlefs  in  a  rich 
loofc  foil,  he. may  difpatch  more  weeding-work  by  the 
Dutch  lioe  than  by  any  other ;  which  being  fadened 
A  upon. 


(d)  In  order  to  make  dung  rot  the  fooner,  much  labour  is  bedowed  in  digging  ajd  turning  it  over  by 
hoes ;  but  two-thirds  of  that  labour  may  be  faved  by  the  ufe  of  hay-knives  ;  fix  of  which,  ufed  dcxterotufly,  will 
cat  up  a  pen  in  lefs  time  than  60  negroes  can  do  by  hoes :  but  hay-knives  cannot  be  ufed  where  giitty  mould  is; 
ufed  in  pens. 

(e)  Deep  and  loofe  foils  may  be  ploughed  with  a  fmall  drength  of  cattle  or  mules :  but  diff  lands  in  hot  g1> 
mates  require  more  drength  of  cattle  than  can  be  maintained  in  the  fmall  padnres  of  the  planters ;  for  if  tlid^- 
drong  foils  are  dtltertoo  wet  or  too  dry  (as  is  generally  the  cafe),  ploughing  is  imprafticabk. 
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upon  tht  end  of  a  flick,  is  pulhed  fonvnra  under  the 
roots  of  the  finall  wet  ds,  in  fuch  a  manner  as  to  cut 
them  up  a  little  below  the  furface  of  the  foil,  and  will 
do  more  execution  at  one  ihove  than  can  be  done  at 
three  drokes  of  the  common  hoe :  but  there  is  yet  ano¬ 
ther  practice  of  the  borfe-hoe  plough,  whereby  all  weeds 
^Trovving  m  rows  between  beaiis  and  peafe,  are  extirpa¬ 
ted  with  incredible  eafe  and  expedition.  It  is  a  very 
limplc  machine,  drawn  by  one  or  two  horfes,  confiibiig 
of  a  pair  of  low  wheels  turning  upon  a  common  axis  ; 
•f^rom  whence  two  fcpiare  irons  are  let  down  at  cc^ual 
dillaiices,  and  triangular  hoes  made  at  the  ends,  the 
points  of  the  triangles  being  placed  forward,  and  fo  fix¬ 
ed  as  to  cut  all  weeds  an  inch  below  the  furface,  in  the 
fame  manner  as  the  Dutch  garden  hoe  above-mentioned. 
-By  this  machine  a  man  and  a  boy,  with  two  horfes  or 
iuules,  will  clear  perfe^fly  all  the  1  paces  of  a  held  of  ten 
acres  in  two  days,  and  may  be  of  admirable  i^fe  in  all 
loofe  Jind  dry  foils  in  the  fugar-illands :  for  wliile  two 
horfes  or  mules  draw  in  the  fpace  before  each  otner, 
tlic  wheels  pafs  on  the  outhde  of  each  row  of  canes, 
without  doing  the  leah  injury,  while  the  plougli-holder 
attends  to  his  bufiiief?.  In  Hiff  foils  ^v^nch  require 
draining,  neither  the  horfe-hoe  plough  nor  the  Dutch 
hoe  can  be  proper ;  or  any  other  inftrument  fo  t  ffec^luai 
as  the  fpade  ufed  in  the  manner  above  hinted,  where  the 
tlaple  is  deep. 

But  where  the  haple  of  land  is  fnallow,  care  mud 
be  taken  not  to  dig  much  below  it,  according  to  the  uni- 
verfal  opinion  of  all  the  bed  writers,  fupported  by  the 
experience  of  lOO  year?.  Ya  fome  good  planters  are 
fallen  Into  the  contrar)^  pra<ftice,  and  dig  up  dlfi  clay  far 
below  the  daplc.  This,  Mr  Martin  fays,  was  done  in 
his  own  lands,  during  liis  abfence,  by  injudicioufly 
ploughing  below  the  daple  ;  and  fo  injured  the  foil,  that 
all  the  arts  of  culture  for  many  years  hardly  retrieved  its. 
fonner  fertility.  Indeed,  where  the  daple  is  Ihallov.*-^ 
upon  a  fat  clay,  the  turning  up  a  little  ot  it  at  a  lime, 
from  I  he  bottom  of  the  canc-holes,  and  mixing  it  with 
rich  hot  dung,  made  of  marie,  or  fancy  mould,  wliich  may 
lake  off  its  cohehve  quality,  will  in  due  time,  and  by 
Jong  fallow,  convert  it  into  good  foil ;  but  if  diff  day 
be  turned  up,  without  any  fueh  mixture,  in  large  quan¬ 
tities,  it  will  infallibly  difappoint  the  operator’s  hopes  : 
for  though  folid  <4ay  will  moulder,  by  expofnre,  to  a 
feeming  fine  earth,  yet  it  will  return  to  its  primitive  dale 
vcr>'  foon  after  being  w'et,  and  covered  from  the  external 
air,  if  not  divided,  as  above  fuggeded. 

After  all,  the  common  horfe-lioeing  plough  drawui  by 
♦wo  mules  in  a  line  before  each  other,  or  the  hand-hoe  in 
common  ufe,  will  anfvver  the  puipofe  very  well,  where 
tlie  lands  are  planted  in  Mr  Tull’s  method;  that  is,  where 
the  fpaecs  are  equal  to  the  land  planted,  in  the  following 
manner. 

SupjJbfe  fix  feet  planted  in  two  rows  of  canes,  and  fix 
feet  of  land  left  as  a  fpace  unplanted  ;  and  fo  a  whole 
piece  of  land,  planted  in  alternate  double  row's  (f),  wuth 
equal  fpaces,  may  be  hoe-plouglied  wuth  eafe,  as  before 
hinted  ;  and  that  at  any  time  during  the  grow'th  of  canes, 
when  it  is  mod  convenient  to  the  planter,  which  is  a 
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confidcrable  advantage  ;  and  yet  it  is  the  lead  of  all  at¬ 
tending  this  method  of  culture  :  for,  by  leaving  tliefc  ^ 
fpaces,  the  canes  wull  have  both  more  air  and  fun  :  by 
hoe-ploughing  them,  the  roots  of  each  double  row  will 
have  large  room  for  expanfion,  and  confequently,  by 
gaining  more  nutriment,  w  ill  grow  more  luxuriantly  : 
bv  thefe  fpaces  the  canes  may  be  cleaned  from  the  blad 
w'ith  much  more  eafe  and  convenience  \  and  wid  d'rve* 
as  proper  beds  to  plant  great  corn,  wuthoiit  the  lead  in¬ 
jury  to  the  canes  *,  as  w'eil  as  to  contain  the  tradi  taken 
off  the  land,  where,  by  rotting,  and  being  hoe-plougliecl 
into  the  foil,  it  w'ill  w^onderfnlly  enrich  it,  and  wull 
fit  it  to  be  planted  immediately  after  the  canes  in  the 
neighbouring  double  rows  are  cut  dowm.  Befides  all 
thefe  admirable  advai-tages  of  planting  the  land  in  al¬ 
ternate  double  rows  witli  equal  fpaces,  the  canes,  wdieii 
at  full  age,  may  be  eafily  dripped  of  their  trad,  and  by 
that  means  the  juice  rendered  ib  mature  as  to  yield  dou¬ 
ble  the  produce,  and  much  better  fugars  than  undripped 
caiKvS.  This  method  of  culture  may  be  recommended  for 
all  kinds  of  foil  :  for  as  by  this  praffice  the  rank  hixu- 
riant  cants  will  be  laoie  matured,  fo  the  poor  foils  v/ill 
be  rendered  more  fruitful  ;  and  as  the  roots  of  the  canes 
wliieli  expand  into  thefe  fpaces  will  be  kept  maid  by 
being  covered  with  rotten  tralh,  fo  they  mud  bear  dry 
weather  much  longer  in  the  burning  foils.  In  thofe  low 
lands  which  require  draining  by  fun'ow?,  the  alternate 
double  rows  and  fpaces  mud  be  made  crofs  the  ridges;  by 
which  means  thofe  fpaces,  being  hoe-ploughed  from  the 
centre  to  the  fidcs,  will  be  always  preferved  in  a  proper 
date  of  roundnefs.  By  this  method  of  planting,  the 
canes  may  he  fo  well  ripened  as  to  yield  double  th.e 
quantity  of  fiigar  of  canes  planted  in  the  clofe  manner  ; 
w'liich  faves  half  the  laluur  of  Cai  tuge,  half  the  time  of 
grinding  and  boiling,  and  half  the  fuel,  befides  yielding 
finer  fiigar. 

Yet,  how  well  foever  the  method  of  planting  In  finglc 
or  double  alternate  rows  has  fucceeded  in  the  loofe  and 
diiT  foils,  experience  has  ihown  that  it  is  a  wrong  prac¬ 
tice  in  diff  lands  that  are  throw'll  into  round  or  Hat 
ridges :  for  thefe  being  mod  apt  to  crack,  the  fun-beain& 
penetrate  loon  to  the  cane-roots,  dop  their  grow^th,  and 
have  an  ill  influence  upon  the  fiigar.  It  is  therefore  ad- 
vifable  to  phant  fuch  lands  full,  but  in  large  holes,  of  4 
feet,  by  5  feet  tow'ards  the  banks  :  after  the  plant-canes 
arc  cut,  to  dig  out  one,  and  leave  two  rows  danding, 
hoe-ploughiag  tlic  fpaecs  after  turning  all  the  trafli  into 
furrows  till  almoll  rotten  :  for  If  the  trafli  is  drawn  up¬ 
on  the  lioe-ploughed  fpaces,  they  will  hardly  ever  moul¬ 
der,  at  lead  not  till  the  trafli  is  quite  rotten.  This  is 
an  infallible  proof  from  experience  of  how  little  advan¬ 
tage  trafh  is  to  the  foil,  unlefs  it  be  in  great  droughts, 
to  keep  out  tlie  intenfe  fun-beams  :  for,  in  all  other  re- 
fpe Cts,  it  prevents  tliat  joint  operation  of  the  fun  and 
air  in  mouldering  and  frudlifying  the  foil,  as  has  been 
proved  by  repeated  experiments. 

I^ut  in  flat  diff  foils  that  are  properly  drained  by 
ronnd-ridging,  no  culture  prevents  crocking  fo  cfleftually 
as  hoe-ploiigliing  into  them  a  quantity  ot  loofe  marie* 
of  w'hich  that  of  r.  chocolate  or  v»f  a  vvllow^  colour  U 

bed  r 
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(f)  In  diff  lands,  the  Angle  alternate  rows  of  four  feet  diflance,  as  preventive  of  much  labour  in  w'eeding,.art 
found  bed  ;  and  alfo  yield  more  fugar  by  the  acre  5  and  are  kfs  apt  to  be  affected  by  droughti 
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•Planter-  befl ;  and  it  will  be  ftill  much  better,  by  lying  upon  the 
land,  in  fmall  heaps,  or  in  cane-holes,  for  fome  time, 
to  imbibe  the  vegetative  powers  of  the  air  before  it  is 
intimately  mixed  with  the  foil. 

As  to  the  manner  of  planting  canes,  the  general 
praclicc  of  allowing  four  feet  by  live  to  an  hole,^  and 
two  frcfh  (g)  plants,  is  found  by  common  experience 
.to  be  rrdit  and  good  in  alternate  rows.  But  the  foUow- 
ing  precautions  arc  neceffary  to  be  obfeiwed.  Firil,  let 
all  the  cane-rows  run  eaft  and  weft,  that  the  trade-wind 
may  pafs  freely  through  them  ;  becaufe  air  and  funlhine 
are  as  conducive  to  the  growth  and  maturation  of  fugar- 
canes  as  of  any  oUier  vegetable.  Secondly,  let  not  any 
accefiion  of  mould  be  drawn  into  hills  round  the  young 
canes,  except  where  water  ftagnatee  (h)  ;  becaufe  the 
fibres  which  run  horizontally,  and  near  the  furface,  are 
much  broken  and  fpoiled  by  that  pradlice.  Thirdly,  let 
the  fuo-ar-canes  be  cut  at  their  full  maturity  ;  which,  in 
^  a  dry'^loofe  foil,  is  generally  at  the  end  of  14  or  15 
months  after  being  planted  ;  but  in  cold  clay-foils,  not 
till  16  or  17  months.  Fourthly,  as  the  caiie-rows  run 
eaft  and  weft  in  as  proper  a  diredion  as  poflible  for  cart¬ 
age  to  the  fugar  work,  fo  canes  muft  be  cut  the  con¬ 
trary'  way  if  the  planter  expeds  any  great  produce  from 
his  rattoons  :  for  by  beginning  to  cut  canes  at  the  part 
of  his  field  moft  remote  from  the  works,  the  carts  can¬ 
not  often  pafs  over ‘the  fame  traft,  and  confequently  the 
cane-ftools  cannot  be  injured,  more  efpecially  if  he  takes 
due  care  to  cut  the  canes  very  clofe  to  their  roots  ;  for, 
by  leaving  a  long  ftub  (which  muft  perifh)  the  cane- 
ftools  are  much  injured.  It  may  be  obje6led  to  the  prac¬ 
tice  of  the  cutting  canes  tranfverfely  to  the  rows,  that 
the  negroes  labour  will  not  be  fo  equally  divided  :  but 
let  every  man  confider  both  fides  of  the  qiieftion,  and 
be  detennined  by  his  own  experience  ;  and  then  he  will 
be  convinced,  that  it  matters  very  little  which  way  he 
*  cuts  ftraight  ftandlng  canes  ;  but  in  cafes  where  the  fu- 
gar-cancs  lean,  or  are  lodged  by  preceding  high  winds, 
it  is  a  point  of  great  Importance  to  place  the  labourers 
fo  as  to  cut  the  canes  firft  at  the  roots,  and  then,  draw¬ 
ing  them,  cut  off;  the  tops  :  for  thus  by  two  ftrokes 
each  cane  will  be  cut  ;  and  twice  the  quantity  cut  in  the 
fame  time,  and  by  the  fame  hands,  more  than  by  cutting 
in  any  other  dire<ft:ion.  In  round  ridged  land,  it  is  pro¬ 
per  to  cut  canes  in  the  fame  direction  of  the  ridges, 
throwing  the  tops  and  trafh  into  the  furrows  to  render 
the  cartage  eafy,  and  to  preferve  the  ridges  in  their 
-proper  form. 

It  is  almoft  net  dlefs  to  fuggeft  the  expediency  of  plan¬ 
ning  the  cane-pieces  of  a  plantation  in  exa£l  fquares,  fo 
that  the  Intervals  may  interfedf  at  right  angles  ;  fiiice 
,.fuch  regularity  is  not  only  more  beautiful,  more  fafe  in 
cafe  of  accidental  fires,  and  a  better  difpofitlon  of  the 
whole  for  dividing  and  planting  one  third  or  fourth  part 
of  a  plantation  every  year,  but  alfo  much  eafier  guarded 
by  a  few  watchmen ;  for  one  of  thefc  walking  in  a  line 
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from  eaft  to  weft,  and  the  other  from  north  to  fouth,  I  krtm,  U 
look  through  every  avenue,  where  the  moft  fubtle  thief  \ 

cannot  efcape  the  watchful  eye.  And  if  the  intervals  ' 

furrounding  the  boundary  of  a  regular  plantation  be  j 

made  2  4  feet  wide,  tlie  proprietor  will  receive  ample  re- 
compenfe  for  fo  much  land,  by  the  fccurity  of  his  canes  i, 

from  fires  kindled  in  the  neighbourhood,  and  by  plant¬ 
ing  all  that  land  in  plantain-trees,  w'hich  may  at  once 
yield  food  and  ftiade  to  the  watchmen,  who  by  that 
means  can  have  no  exciife  for  abfence  from  their  proper 
ftations.  But  as  fuel  grows  very  fcarce  in  moft  of  our 
iftands,  it  is  alfo  expedient  to  plant  a  logwood  or  flower- 
fence  in  all  the  boundaries  of  eveiy  plantation,  which, 
being  cut  every  year,  will  fiirnifh  good  ftore  of  faggots. 

Logwood  makes  the  ftrongeft  and  quickeft  of  all  fences, 
and  agrees  with  every  foil ;  the  cuttings  make  excellerit 
oven -fuel. 

So  much  for  the  general  operations  of  planterfhip^ 
according  to  the  approved  diredfions  of  Mr  Martin. 

For  the  particular  cultivation  of  the  fugar-canes,  the 
extradtion  of  the  fugar,  and  the  diftillation  of  rum,  fee 
the  articles  Saccharum,  Sugar,  and  Rum. 

PL  ANT  IN  (Chriftopher),  a  celebratc<i  printer,  was 
born  near  Tours  in  1  *^^3,  and  bred  to  an  art  which  he 
canned  to  the  higheft  degree  of  perfe6Iion.  He  went  i 

and  fettled  at  Antwerp  ;  and  there  eredled  a  printing- 
office,  which  was  confidered  not  only  as  the  chief  orna-  ' 

ment  of  the  town,  but  as  one  of  the  moft  extraordinaiy 
edifices  in  Europe.  A  great  number  of  ancient  authors  ' 

were  printed  here ;  and  thefe  editions  were  valued  not 
only  for  the  beauty  of  the  charadlers,  but  alfo  for  the 
con-edinefs  of  the  text,  with  regard  to  which  Plantin 
was  fo  very  nice,  that  he  procured  the  moft  Icanied  men 
to  be  coiTc6lors  of  his  prefs.  He  got  immenfe  riches 
by  his  proftfiioii ;  which,  however,  he  did  not  hoard 
up,  but  fpent  like  a  gentleman.  He  died  in  1  ^  aged 
65  years ;  and  left  a  moft  fiimptuous  and  valuable  libra¬ 
ry  to  his  grandfon  Balthafar. 

PLANTING,  in  agriculture  and  gardening,  is  fet- 
ting  a  tree  or  plant,  taken  from  its  proper  place.  In  a 
new  hole  or  pit ;  throwing  frefh  earth  over  Its  root,  and 
filling  up  the  hole  to  the  level  of  the  furface  of  the 
ground. 

The  firft  thing  In  planting  is  to  prepare  the  ground 
before  the  trees  or  plants  are  taken  out  of  the  earth, 
that  they  may  remain  out  of  the  ground  as  fliort  a  time 
as  poflible  ;  and  the  next  is,  to  take  up  the  trees  or  plants, 
in  order  to  their  being  tranfplanted.  In  taking  up  the 
trees,  carefully  dig  away  the  earth  round  the  roots,  fo 
as  to  come  at  their  fevcral  parts  to  cut  them  oft* ;  for  if 
they  arc  torn  out  of  the  ground  without  care,  the  roots 
will  be  broken  and  bruifed,  to  the  great  injury  of  the 
trees.  When  you  have  taken  them  up,  the  next  thing 
is  to  prepare  them  for  planting  by  pruning  the  roots 
and  heads.  And  firft,  as  to  the  roots  ;  all  the  fmall 
fibres  are  to  be  cut  off,  as  near  to  the  place  from  whence 

tliey 


(g)  It  is  an  odd  fancy  that  ftale  plants  grow  beft,  when  both  reafon  and  experience wouch  that  the  moft  fuccu- 
lent  plants  are  beft  :  one  good  plant  in  the  centre  of  a  large  hole  is  fufficient  when  the  land  is  full  holed. 

(h)  The  ftagnation  of  water  in  pools  (iifual  In  ft. ff  level  lands)  is  the  moft  injurious  circumftance  attending  it ; 
for  that,  by  long  duration,  will  concert  the  fiiieft  mould  Into  ftiff  clay.  The  proprietor  of  fneh  a  foil  muft  therefore 
sgrudge  no  labour  to  drain  it  well ;  and  yet  by  fuch  eafy  gradation  as  to  prevent  the  mould  from  being  waftied  away 

by  great  floods,  in  cafe  the  under  ftratum  be  a  loam. 
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W  tinr.  tW}  nrc  produced  as  may  be,  cr.cept  they  are  to  be  rc- 
^  r”-  planted  immediately  after  they  arc  taken  up.  Then 
prune  oft  all  the  bruifed  or  broken  roots,  all  fuch  as  are 
irregular  and  crofs  each  other,  and  all  downright  roots, 
efpccially  in  fruit-trees :  fhorten  the  larger  roots  in  pro¬ 
portion  to  tlie  age,  the  llrength,  and  natiii'e  of  the  tree; 
obferving  that  the  walnut,  mulberr}',  and  fome  other 
tender-rooted  kinds  fhould  not  be  pruned  fo  clofe  as  the 
more  hardy  forts  of  fruit  and  forell  trees :  in  young 
fruit-trees,  fuch  as  pears,  apples,  plums,  peaches,  ^c, 
that  are  one  year  old  from  the  time  of  their  budding  or 
grafting,  the  rods  may  be  left  only  about  eight  or  nine 
inches  long ;  but  in  older  trees,  they  niufl  be  left  of  a 
much  greater  length  :  but  this  is  only  to  be  underflood 
of  the  larger  roots  ;  for  the  fmall  ones  miifl  be  chiefly 
cut  quite  out,  or  pruned  veiy  fliort.  '^I'he  next  thing 
is  the  pruning  of  their  heads,  which  niufl  be  different¬ 
ly  performed  in  different  trees  ;  and  the  defign  of  the 
I  trees  miufl  alfo  be  confidered.  Tliiis,  if  they  are  defign- 

*  ed  for  walls  or  efpaliers,  it  is  befl  to  plant  them  with  the 

*  greatell  part  of  their  heads,  which  fhould  remain  on  till 

I  they  begin  to  flioot  in  the  fpring,  wlien  they  mufl  be 

I  cut  down  to  hve  or  fix  eyes,  at  the  fame  time  taking 

[  care  not  to  diflurb  the  roots.  But  if  the  trees  are  de- 

figned  for  flandards,  you  fliould  prune  off  all  the  fmall 
branches  clofe  to  the  place  where  th#  y  are  produced,  as 
,  alfo  the  irregular  ones  which  crofs  each  other ;  and  after 
having  difplaced  thefe  branches,  you  fhould  alfo  cut  off 
f  all  fuch  parts  of  branches  as  have  by  any  accident  been 

!  broken  or  wounded  ;  but  by  no  means  cut  off  the  main 

leading  flioots  which  are  iieceffaiy  to  attradl  the  fap  from 
the  root,  and  thereby  promote  the  growth  of  the  tree. 
Having  thus  prepared  the  trees  for  planting,  you  mufl 
j  now  pi-cceed  to  place  them  in  the  earth  :  but  firfl,  if  the 

trees.have  been  long  out  of  the  ground,  fo  that  the  fibres 
j  of  the  roots  are  dried,  place  them  eight  or  ten  hours  in 
water,  before  they  are  planted,  with  their  heads  eredl, 
and  the  roots  only  immerfed  therein  ;  which  will  fwell  the 
dried  vefTels  of  the  roots,  and  prepare  them  to  imbibe 
nourifhment  from  the  earth.  In  planting  them,  great 
regard  fhould  be  had  to  the  nature  of  the  foil ;  for  if 
that  be  cold  and  moifl,  the  trees  fhould  be  p.' anted  very 
fhallow ;  and  if  it  be  a  hard  rock  or  gravel,  it  will  be 
better  to  raife  a  hill  of  earth  where  each  tree  is  to  be 
planted,  than  to  dig  into  the  rock  or  gravel,  and  fill  it 
U])  with  earth,  as  is  too  often  pradtifed,  by  which  means 
the  trees  are  planted  as  it  were  in  a  tub,  and  have  but 
I  little  room  to  extend  their  roots.  The  next  thing  to 

j  be  obferved  is,  to  place  the  trees  in  the  hole  in  fuch  a 

manner  that  the  roots  may  be  about  the  fame  depth  in 
the  ground  as  before  they  were  taken  up  ;  then  break 
I  the  earth  fine  with  a  fpade,  and  fcatter  it  into  the  hole, 

fo  that  It  may  fall  in  between  every  root,  tha:  there  may 
be  no  hollownefs.in  the  earth  ;  then  having  filled  up  the 
hole,  gently  tread  down  the  earth  with  your  feet,  but 
do  not  make  it  too  hard  j  which  is  a  great  fault,  efjpeci- 
ally  if  the  ground  be  flrong  or  wet.  Having  thus  plant- 
ed  the  trees,  they  fhould  be  faflened  to  flakes  driven  in¬ 
to  the  ground  to  prevent  their  being  difplaced  by  the 
wind,  and  fome  mulch  laid  upon  the  nirface  of  the 
ground  about  their  roots ;  as  to  fuch  as  ai*e  planted 
againfl  walls,  their  roots  fhould  be  placed  about  five  or 
fix  inches  from  the  wall,  to  which  their  heads  fliould  be 
nailed  to  prevent  their  being  blown  up  by  the  wind.  The 
kafons  for  planting  are  various,  according  to  the  diffe¬ 


rent  forts  of  treeSjOr  the  foil  in  which  they  are  planted. 
For  the  trees  whofe  leaves  fall  off  in  winter,  the  bcfl 
time  is  the  beginning  of  O^ober,  provided  the  foil  be 
diy ;  but  if  it  be  a  very  wet  foil,  it  is  better  to  defer  it 
till  the  latter  end  of  February,  or  the  beginning  of 
March  ;  and  for  many  kinds  of  evergreens,  the  begin¬ 
ning  of  April  is  by  far  the  befl  feafon  ;  though  they 
may  be  fafely  removed  at  midfunimcr,  provided  they  are 
not  to  be  carried  very  far ;  but  fhould  always  make 
choice  of  a  cloudy  wet  feafon. 

In  the  fecond  volume  of  the  papers,  8<c,  of  the  Bath 
Society  there  is  a  letter  on  planting  wade  grounds.  The 
gentleman  who  writes  it  informs  us,  lliat  in  the  county 
of  Norfolk,  where  he  refides,  there  were  about  or  7© 
years  ago  vafl  trails  of  uncultivated  ground,  which  were, 
then  tliought  totahy  ban-en.  ‘‘The  \\'ellern  parts  of  it  ( fays 
he)  abounded  with  fand  of  fo  light  a  texture,  that  they 
were  earned  aliout  by  every  wind  ;  and  in  many  places 
the  fands  were  fo  loofe  that  no  grafs  could  grow  upon 
them.  Alt  and  induflry,  luAvever,  have  now  fo  altered 
the  face  of  this  once  Arabian  defert,  that  it  wears  a 
veiy  difl'erent  appearance.  Mod  of  tlicfe  tradls  are  ei¬ 
ther  planted  or  rendered  very  good  corn-land  and  fheep- 
walks. 

‘‘  About  years  fince,  the  Tides  of  many  of  our 
little  faiid-li ills  were  Town  with  the  feeds  of  French  furze, 
and  when  a  wet  feafon  followed,  they  fucceeded  \ery 
well,  and  grew  fo  fad,  that  once  in  three  or  four  years 
they  are  cut  for  fuel,  and  fell  at  a  good  price  at  Thet- 
ford,  Bmiidon,  H  rling,  SwafTliain,  and  places  adjacent. 
This  excited  fome  public  fjiirited  gentlemen,  among 
whom  was  the  late  Mr  Buxton  of  Sliadwell-Lodge,  near 
Thetford,  to  attempt  the  planting  of  Scotch  and  fpruce 
firs,  and  other  hardy  fored-trees.  At  fird  they  found 
fome  difficulty  from  the  extreme  loofenefs  of  the  fand. 
But  as  there  is  in  all  this  part  of  the  countiy  fine  white 
and  yellow  marie,  at  about  three  feet  depth  below  the 
fand,  they  veiy  judicioufly  thought  that  incorporating 
it  with  the  fPind  in  the  holes  where  their  yoiyig  tree*^ 
uxre  planted,  would  infure  fuccefs ;  nor  were  they  dif- 
appointed.  The  method  fucceeded  beyond  expectation  ; 
the  plantations  throve  exceedingly,  and  the  roots  fooii 
reached  below  the  fand,  after  which  tliey  were  out  cd 
danger.  This  excited  them  tofurtlier  attempts. 

“  On  the  fpots  where  they  intended  to  raife  new  plan¬ 
tations  from  feeds  and  acorns,  they  laid  on  a  thick  coat 
of  marie  and  clay,  which  after  being  rough  fpread,  and 
lying  a  winter  *n  that  date,  was  made  fine,  and  plougli- 
ed*5n  jufl  before  planting.  By  thefe  means  the  foil  be¬ 
came  fixed,  and  in  a  little  tim:C  covered  with  grafs  and 
herbage  ;  fo  that  there  are  now  vafl.  plantations  of  firs, 
oak,  and  foreft-trees,  in  the  inoft  healtliy  and  vigorougr 
date,  where  within  my  memory  ten  acres  of  land  would 
not  maintain  a  Tingle  flieep  three  months. 

‘‘  But  the  benefit  of  plantations,  whether  of  flirubs^ 
copfe,  or  trees,  is  not  confined  to  the  rmmediate  advan¬ 
tage,  or  even  the  future  value  of  the  wood.  By  annurd* 
ly  fliedding  a  great  number  of  leaves,  which  the  v/inds 
difperfe,  and  the  rains  wafli  into  the  foil,  it  is  confider- 
ably  improved ;  and  whenever  fuch  copfes  have  been 
flubbed  up,  the  ground  (however  unfruitful  before  plan t- 
ing)  has  thereby  been  fo  enriched  as  to  bear  excellent- 
crops  for  many  years,  without  the  additional  help  o£ 
manure.  How  much  land-owners  are  interefted  in  plant¬ 
ing  wafte  or  barren  fpots  I  need  not  -mention  ;  and  no* 

tiling. 


Planting. 


P  L  A 


Pbnnng 

11 

PlaChinp 


urT>araon- 


tliluff  but  a  degree  of  indolence  or  ignorance  w.  j, 
able  in  this  enlightened  age  could  iaducc  them  to  neglect 

“  Nature  has  fiirniilied  its  with  plants,  trees,  and  flirulv, 
•adapted  to  almoll  every  foil  and  fituation  ;  and  as  the 
laws  of  vegetation  are  now  much  better  underftood  tlian 
formerly,  it  is  a  reproach  to^thofe  whofe  praaice  does 
not  keep  pace  with  their  knpwledge  in  making  the  bell 
life  of  her  bounty.  I.et  no  man  repine  and  fay  the  land 
is  barren  ;  for  tbofe  fpots  whieb  appear  to  be  fo,  owe 
that  apneai-ance  to  Immaii  negligence.  Indurtr)-  and 
■art  migfit  foon  render  an  eighth  part  of  this  kingdom 
ns  valiinblt'  •*s  the  rell,  wliicii  now  remains  in  a 
Hate  unprohtable  to  the  owners,  and  difgracefiil  to  t\v: 

community/’  ^  , 

J^fverfe  Plantinc,  a  method  of  pluntuig  in  whico 
the  n;}tural  pofition  of  the  plant  or  Ihoot  is  inverted  ; 
the  branches  being  fet  into  the  earth,  and  the  root 
reared  into  the  air.  Dr  Agricola  mentions  this  moii- 
ilrons  method  of  planting,  which  lie  found  to  fuccced 
very  well  in  mod  or  all  forts  of  fruit-trees,  timber-trees, 
Bradley  affirms,  that  he  has  fecn  a  lime-tree  in 
ddolland  growing  with  its  firft  roots  in  the  air,  which 
liad  ffiot  out  branches  in  great  plenty,  at  the  fame  time 
tlmt  its  firft  branches  produced  roots  and  fed  the  tree. 
Mr  Fairchild  of  Hoxton  has  pradifed  the  fame  with 
us,  and  gives  the  following  diredions  for  performing  it : 
Make  choice  of  a  young  tree  of  one  ihoot,  of  alder,  elm, 
willow,  or  any  other  tree  that  eafily  takes  root  by  lay¬ 
ing  ;  bend  the  ffioot  gently  down  into  the  earth,  and  fo 
let  it  remain  until  it  has  taken  root.  Then  dig  about 
the  fu-ft  root,  and  raife  it  gently  out  of  the  ground,  till 
the  Hem  be  nearly  upright,  and  Hake  it  up.  Then  prune 
the  roots,  now  ereded  in  the  air,  from  the  hruifes  and 
wounds  they  received  in  being  dug  up  ;  and  anoint  the 
pinned  parts  with  a  compofition  of  two  ounces  of  tur¬ 
pentine,  four  ounces  of  tallow,  and  four  ounces  of  bees 
wax,  melted  together,  and  applied  pretty  wann.  After¬ 
wards  prune  olf  all  the  buds  or  ffiootsthat  are  upon  the 
Hem,  and  drefs  the  wounds  with  the  fame  compofition, 
4.0  prevent  any  collateral  Ihootiugs,  that  might  fpoil  the 
beauty  of  the  Hem. 

PLANUDES  (Maximus),  a  Greek  monk  of  Con- 
Hantinople,  towards  the  end  of  the  14th  century,  who 
publlfiied  a  colledlon  of  epigrams  intitled  Anthohgia  ; 
a  Greek  tranflatlon  of  Ovid’s  Metamorphofes ;  a  Life 
of  iEfop,  which  is  rather  a  romance  than  a  liilloiy  ;  and 
dome  otiier  works.  We  know  nothing  more  of  him, 
than  that  he  fuffered  fome  perfecution  on  account  ortils 
attachment  to  the  Latin  church. 

PLASHING  o/'H EDGES,  is  an  operation  thought 
by  fome  perfons  to  promote  the  growth  and  conti¬ 
nuance  of  old  hedges ;  but  wliether  the  fad  be  fo  or 
not  will  admit  of  fome  difpute.  See  Hedges,  n®  29, 
37,  &c. 

It  is  performed  in  this  manner:  The  old  Hubs  muH 
be  cutoff,  6cc.  within  two  or  three  inches  of  the  ground; 
and  ‘:he  bell  and  longell  oi  the  iniddle-fized  fhouts  mult 
V)e  left  to  lay  down.  Some  of  the  Hrongell  of  thefe 
mull  alto  be  left  to  anfwer  the  puiyofe  of  Hakes.  Thefe 
fire  to  he  cut  off  to  the  height  at  which  the  hedge  is 
intended  to  be  left ;  and  they  are  to  Hand  at  ten  feet 
ilillance  one  from  another :  when  there  are  not  proper 
Jhoots  for  thefe  at  the  due  diilaiices,  their  places  miilt 
Ibe  fupplied  wdth  lomnion  Hakes  of  dead  wood.  The 
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hedge  is  to  be  fall 
thofe  Hioota  tvliich 
Hakes,  or  the  other 
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thinned,  by  cutting  away  all  but 
are  intended  to  be  ufed  cither  as 
\vork  of  the  plalhing :  the  ditch  i?r  _ 
to  he  cleuned  out  with  the  fpade  ;  and  it  mull  he  now 
(lug  as  at  firH,  with  Hoping  Hdes  each  way  ;  and  when 
there  is  any  cavity  on  the  bank  on  which  the  licdge 
grows,  or  the  eartli  has  been  walhed  away  from  the 
roots  of  the  Ihrubs,  it  is  to  be  made  good  1>\'  facing  It, 
as  they  exprefs  It,  with  the  mould  dug  from  the  upper 
part  of  the  ditch  :  all  the  rell  of  tlie  earth  dug  out  of 
the  ditch  is  to  be  laid  upon  the  top  of  the  bank  :  and 
the  owner  Ihould  look  carefully  into  it  that  this  be  done; 
for  the  workmen,  to  fpare  themfelves -trouble,  are  apt  to 
throw'  as  much  as  they  can  upon  the  face  of  the  bank  ; 
which  being  by  this  means  overloaded,  is  foon  walhed 
off  into  the  ditcli  again,  and  a  very  great  part  of  the 
work  undone;  whereas  what  is  laid  on  the  top  of  the 
bank  always  remains  there,  and  makes  a  good  fence  of 
an  indifferent  licdge. 

In  the  plalhing  the  quick,  tw’o  extremes  are  to  be 
avoided  ;  4:hefe  are,  the  laying  it  too  low,  and  tlie  lay¬ 
ing  It  too  thick.  The  latter-  makes  the  lap  run  all  into 
the  ffioots,  and  leaves  the  phifnes  without  lufficient  non- 
riihment ;  which,  with  the  thicknefs  of  the  hedge,  final¬ 
ly  kills  them.  The  other  extreme  of  laying  them  too 
high,  is  equally  to  he  avoided  ;  for  tliis  carries  up  al! 
the  nourlflimerit  into  the  plaihes,  aiid  fo  makes  the  Hioots 
fmall  and  weak  at  the  bottom,  and  confequently  the 
liedge  thin.  This  is  a  common  erior  in  the  north  of 
England.  The  beH  hedges  made  anywiiere  in  England 
are  thofe  in  Hertfordlhire  ;  for  tliey  are  phflicd  in  a 
middle  way  betvreen  the  two  extremes,  and  the  enttle 
are  by  tluit  prevented  both  from  cropping  Yhe  young 
flioots,  and  from  going  thniugh  ;  and  a  new'  and  vigo¬ 
rous  hedge  foon  forms  itleh. 

When  the  flioot  is  bent  down  that  is  intended  to  be 
plafhccl,  it  mull  be  cut  half  way  through  with  the  hill  : 
the  cut  muff  be  given  Hoping,  fomewhat  downrwards, 
and  then  It  is  to  be  w'ound  about  the  Hakes,  and  after 
this  its  fiiperfluous  branches  are  to  he  cut  off  as  they 
Ihuidout  at  the  Hdca  of  the  hedge.  If  for  the  fn  ilyear  or 
tw'o,  the  Held  wHiere  a  new-  hedge  is  made  can  be  plough¬ 
ed,  it  wall  thrive  the  better  for  it ;  but  if  the  itiibs  are 
very  old,  it  is  beH  to  cut  them  quite  dowm,  and  to  fe- 
cure  them  with  good  dead  hedges  on  both  Hdes,  till  the 
Ihoots  are  growui  up  from  them  Hrong  enough  to  plafh; 
and  w'hcrever  void  fpaces  are  fecn,  ntuv  fets  are  to  be 
'planted  to  Hll  them  up.  A  new  hedge  raifed  from  fets 
in  the  common  w'ay,  generaUy  requires  plaHiing  in  about 
eight  or  nine  years  after. 

PLASSEY,  is  a  grove  near  the  city  of  Muxadab  in 
India,  famous  for  a  battle  fought  bctw'een  the  EngllHi 
under  Lord  Clive  and  the  native  Hindoos  under  the 
Nabob  Surajah  DowLah.  The  Britilh  army  cOnfiHed 
of  about  ’2  00  men,  of  whom  the  Europeans  did  not 
exceed  900 ;  while  that  of  the  Nabob  coniitled  of ;  0,000 
fool,  and  i5^,ooo  horfe.  Notwitliilanding  this  great 
difproportlon,  how'Gver,  Lord  Clive  effediially  routed 
the  Nabob  and  his  forces,  wnth  the  lofs  of  3  European* 
and  26  Seapoys  killed,  and  5  Europeans  and  40  Sea- 
po)^}  w-oiuided.  The  Nabob’s  lofs  w'as  ellimated  at 
about  200  men,  befidcs  oxen  and  elephants.  See 
Clive.  ^  ^ 

PLASTER,  or  Emplaster,  in  pharmacy,  an  ex¬ 
ternal  application  of  a  harder  coniiilence  than  an  oint- 

luent : 
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mcnt ;  to  be  fpread,  according  to  tbe  different  clrcum- 
ftances  of  the  wound,  place,  or  patient,  either  upon  li¬ 
nen  or  leather.  See  Pharmacy,  613 — 635. 

Plaster,  or  Platjler^  in  building,  a  compoiition  of 
lime,  fometimes  with  fand,  See.  to  parget,  or  cover  the 
nudities  of  a  building.  See  Pargeting  and  Stuc- 
co. 

Plaster  of  Pans^  a  preparation  of  feveral  fpecies  of 
gypfum  dug  near  Mount  Mai t re,  a  village  in  the  neigh¬ 
bourhood  of  Paris  ;  whence  the  name.  See  Alabas¬ 
ter,  Gypsum,  and  Chemistry,  635,  &c. 

The  bell  fort  is  hard,  white,  fhining,  and  marhly  ; 
known  by  the  name  of  plajler-ftone  or  of  Mount 

Mahre,  It  will  neither  give  hre  with  ileel,  nor  feirnent 
with  aquafortis  ;  but  very  freely  and  readily  calcines  in 
the  fire  into  a  fine  plader,  the  ufe  of  which  in  building 
and  cafting  ilatues  is  well  known. 

The  method  of  reprefentlng  a  face  tnily  in  plaller  of 
Paris  Is  this  ;  The  perfoii  whole  figure  is  designed  is 
laid  on  hisLback,  with  any  convenient  thing  to  keep  off 
the  hair.  Into  each  noflril  is  conveyed  a  conical  ]>icce 
of  ftiff  paper,  (;rpcn  at  both  ends,  to  allow  of  refpiraiion. 
Thefe  tubes  being  anointed  with  oil,  arc  fupported  by 
the  hand  of  an  aififlant ;  then  the  face  is  lightly  oiled 
over,  and  the  eyes  being  kept  Ihiit,  alabafler  frefh  cal¬ 
cined,  and  tempered  to  a  thinnif'i  confiflence  with  wa¬ 
ter,  is  by  fpoonfiils  nimbly  thrown  all  over  the  face,  till 
it  lies  near  the  thicknefsof  an  Inch.  This  matter  grows 
fenfibly  hot,  and  in  about  a  quarter  (»f  an  hour  hardens 
into  a  kind  of  ftony  concretion  ;  which  being  gent¬ 
ly  taken  off,  reprefents,  on  its  concave  furface,  the  mi- 
nuteft  part  of  the  original  face.  In  this  a  head  of 
good  clay  may  be  moulded,  and  therein  the  eyes  are  to 
be  opened,  and  other  neceffaiy  amendments  made.  This 
fecond  face  being  anointed  with  oil,  a  fecond  mould  of 
'^:aicincd  uhilxiller  Is  made,  confiiling  of  two  parts  joined 
lengthwife  along  the  ridge  of  the  nofe  ;  and  herein  may 
i»e  call,  \vith  the  fame  matter,  a  face  extremely  like  the 
Original. 

If  finely  powdered  alahaRer,  or  plailer  of  Paris,  he 
put  into  a  bafon  over  a  fire,  it  will,  when  hot,  aflume 
the  appearance  of  a  fluid,  by  rolling  in  waves,  yielding 
to  the  touch,  fleaming,  kc*  all  which  properties  it  again 
lofes  on  the  departure  of  the  heat ;  and  be*in^  tlirown 
upon  paper,  will  not  at  all  wet  it,  hut  Immediately  dlf- 
cover  itfelf  to  be  as  motloiilefs  as  before  it  was  fet  over 
the  fire  ;  whereby  it  appears,  that  a  heap  of  fuch  little 
bodies,  as  are  neither  fpherical  nor  otherwife  regularly 
fhaped,  nor  fmall  enough  to  be  below  the  difeernment 
of  the  eye,  may,  without  fuiion,  be  made  fluid,  barely 
by  a  fulficiently  flrong  and  various  agitation  of  the  par¬ 
ticles  which  compofe  It ;  and  moreover  lofe  its  fluidity 
immediately  upon  the  ceflation  thereof. 

I  wo  or  three  fpoonfiils  of  burnt  alabafter,  mixed  up 
thin  with  water,  in  a  fliort  time  coagulate,  at  the  bot¬ 
tom  of  a  veflei  full  of  water,  into  a  hard  lump,  notwith- 
ftanding  the  water  that  furrounded  It.  Artificers  ob- 
feiwe,  that  the.  coagulating  property  of  burnt  alabafler 
Mall  be  very'  much  impaired  or  loft,  if  the  powder  be 
kept  too  long,  efpeciajly  if  In  the  open  air,  before  It  is 
made  ufe  of ;  and  when  it  hath  been  once  tempered 
with  water,  and  fiiffered  to  grow  hard,  they  cannot,  by 
any  burning  or  powdering  of  it  again,  make  it  fcrvicc- 
able  for  their  pnrpofe  as  before. 

VoL.  XV.  Part  L 


This  matter,  when  wrought  into  vefTds,  ^cc.  is  fin! 
of  fo  loofe  und  fpongy  a  texture,  that  the  air  has  eafy 
paflage  through  it.  Mr  Boyle  gives  an  account,  afnong 
his  experiments  with  the  air-pump,  of  his  preparing  a 
tube  of  this  plafter,  clofcd  at  one  end  and  open  at  the 
other  ;  and  on  applying  the  open  end  to  the  cement,  as 
is  ufually  done  with  the  receivers,  it  w-as  found  utterly 
impoflihle  to  exhauft:  all  the  air  out  of  it  ‘  for  frefh  air 
from  without  prefled  in  as  faft  as  the  other,  or  internal 
air,  was  exhaulled,  though  the  fides  of  the  tube  were  of 
a  conlieierablc  thicknefs.  A  tube  of  iron  was  then  put 
on  the  engine  ;  fo  that  being  filled  with  w-ater,  the  tube 
of  plafter  of  Paris  was  covered  with  It ;  and  on  ufmg 
the  pump,  it  was  immcdlutely  feen,  that  the  water  pafled 
through  into  it  as  ealily  as  the  air  had  done,  when  that 
was  the  ambient  fluid.  After  this,  trying  it  with  Ve¬ 
nice  tuqientine  Inftead  of  uviter,  the  thing  fiiccceded 
vciy  well;  and  the  tube  might  he  perfectly  exhauftrd, 
and  would  remain  ia  that  ftate  feverrd  hours.  After 
this,  on  pouring  tome  hot  oil  upon  the  turpentine,  the 
cafe  w'as  much  altered  ;  for  the  turpentine  melting  with 
this,  that  became  a  thinner  fluid,  and  in  this  ftate  ca¬ 
pable  ot  palling  like  w-ter  into  the  pores  of  the  plafter. 
On  taking  away  the  tube  after  this,  it  was  remarkable 
that  the  turpentine,  which  had  pervaded  and  filled  its 
pores,  rendered  it  tranfparent,  in  the  iivinner  that  wa¬ 
ter  gives  tranfparcncy  to  that  fiiigular  Hone  called  ocuius 
mundu  In  this  manner,  the  w’eight  of  air,  under  pro¬ 
per  management,  will  be  capable  of  making  feveral  forts 
of  glues  penetrate  plafter  of  Paiis ;  and  not  only  this, 
but  baked  earth,  wood,  and  all  other  bodies,  porous 
enough  to  admit  water  on  this  occafion. 

Plafter  of  Paris  is  ufed  as  a  manure  In  Pennfylvania,  as 
we  find  mentioned  in  a  letter  from  a  gentleman  in  that 
country  inferted  in  the  5  th  volume  of  the  r>atli  Society  Pa¬ 
pers,  and  which  we  fhall  infert  here  for  the  I'atisfadion 
and  information  of  our  agricultural  readers.  The  bell 
kind  is  Imported  from  hills  in  the  vicinity  of  Paris  :  it  in 
brought  down  the  Seine,  and  exported  from  Havre  de 
Grace.  I  am  informed  there  are  large  beds  of  it  in  the 
Bay  of  Fuiidy,  feme  of  w'hich  I  have  feen  nearly  as  good 
as  that  from  I  ranee;  neverthelefs  feveral  cargoes  brought 
from  thence  to  Philadelphia  have  been  ufed  witliout  effed. 
It  is  probable  this  was  taken  from  the  top  of  the  ground, 
and  by  the  influence  of  the  inn  and  atmcfpherc  dirpufiefled 
of  the  qiiahtles  necefftu'y  for  the  purpoles  of  vegetation. 
The  lumps  cempofed  of  flat  fhining  fpecula  are  preferred 
to  tliofe  which  are  foi*mcd  of  round  particles  like  fand;  the 
Ample  method  of  finding  out  the  quality  Is  to  pulverize 
fome,  and  put  it  dry  into  an  iron  pot  over  the  fire,  when 
that  which  is  good  will  foon  boil,  and  great  quantities 
of  the  fixed  air  efcape  by  ebullition.  It  is  pulverized 
by  firll  putting  it  in  a  ftamping-mill.  The  finer  its  pul- 
verization  the  better,  as  it  will  thereby  bo  more  gene¬ 
rally  diffufed. 

It  is  bell  to  fow  it  in  a  wet  day.  The  moll  np- 
proved  quantity  for  grafs  is  fix  biilhels  per  acre.  No 
art  Is  required  in  flowing  it  more  than  making  tbe  dif- 
tributlon  as^  equal  as  poflible  on  the  Award  of  grnfls.  It 
operates  altogether  as  a  top  manure,  and  therefore  fltouki 
not  be  put  011  in  theflpring  until  the  principal  frolls  arc 
over  and  vegetation  hath  begun.  The  general  t‘me  for 
flowing  with  us  is  in  April,  May,  June,  July,  Augiift, 
and  even  as  laie  as  September.  Its  elTeds  will  gene- 
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Plafter  ^rally  appear  ni  10  or  15  days  ;  after  which  the  growth 
II  .  of  the  grafs  will  be  fo  great  as  to  produce  a  large  bur- 
den  at  the  end  of  fix  weeks  after  fowing.  ^ 

*  «  It  muft  be  fown  on  dry  land,  not  fubject  to  be 

overflown.  I  have  fo\yn  it  on  fand,  loam,  and  clay,  and 
it  is  diflicult  to  fay  on 'which  it  has  beft  anfwered,  al¬ 
though  the  effefi:  is  fooner  vifible  on  fand.  It  has  been 
ufed  as  a  manure  in  this  date  for  upwards  of  twelve  years. 
Its  duration  may,  from  the  befl  information  I  can  col¬ 
led!,  be  eftimated  from  feven  to  twelve  years  ;  for,  like 
other  manure,  its  continuance  very  much  d^mends  on 
the  nature  of  the  foil  on  which  it  is  placed. 

“  One. of  my  neighbours  fowed  fome  of  his  grafs 
ground  fix  years  ago,  another  four  years  ago  ;  a  great 
^rt  of  my  own  farm  was  fown  in  May  1788.  We 
regularly  mow  two  crops,  and  pafture  in  autumn  ;  no 
appearance  of  failure,  the  prefent  crop  being  full  as 
good  as  any  preceding.  I  have  this  feafon  mowed  fifty 
acres  of  red  clover,  timothy  grafs,  white  clover.  See. 
which  was  plafter ed  laR  May,  July,  and  September: 
many  who  faw  the  grafs  eftimated  the  produce  at  two 
tons  per  acre,  but  I  calculate  the  two  crops  at  tlu*ee 
tons.  Several  ftripes  were  left  in  the  different  fields  with¬ 
out  plafter  ;  thefe  were  in  a  meafure  unprodudlive,  be¬ 
ing  fcarce  worth  mowing.  In  April  1788,  I  covered 
a  piece  of  grafs  land  upwards  of  two  inches  thick  with 
barn  manure  ;  in  the  fame  worn-out  held  I  fowed  pla¬ 
fter,  to  co^i-traft  it  with  the  dung.  I  mowed  the  dung¬ 
ed  and  plalicred  land  twice  laft  year  and  onec  this;  in 
every  crop  the  plafter  lias  produced  the  moft.  You 
will  remember,  in  all  experiments  with  clover,  to  mix 
about  one-third  timothy  grafs  feed  ;  it  is  of  great  ad¬ 
vantage  in  ferving  as  n  fupport  for  the  clover ;  it  very 
muc^i  facilitates  the  curing  of  clover,  and  when  cured  is 
a  fuperior  fodder.  The  plafter  operates  equally  as  well 
on  the  other  graffes  as  on  clover.  Its  effed!  is  faiJ  to 
be  good  on  \\lieat,  if  fown  in  the  fpring  ;  but  I  cannot 
fay  this  from  experience.  On  InOian  corn  I  know  its 
operation  to  he  great ;  we  ufe  it  at  the  rate  of  a  table- 
fpoonful  for  a  hill,  put  in  immediately  after  drefiing. 

“  From  fome  accurate  experiments  laft  year  made 
and  reported  to  our  Agricultural  Society,  it  appears 
that  nine  buhiels  of  additional  corn  per  acre  were  pro¬ 
duced  by  this  method  of  ufing  plafter.” 
PLASTERING.  See  Pargetting. 

PLASTIC,  denotes  a  thing  endowed  with  a  for¬ 
mative  power,  or  a  faculty  of  forming  or  faihioning  a 
inafs  of  matter  after  the  llkenefs  of  a  living  being. 

PLASTiC’Naturey  a  certain  power  by  wlilcli,  as  an 
inftrument,  many  philofophcrs,  both  ancient  and  modern, 
have  fuppofed  the  great  motions  in  the  corporeal  world, 
and  the  various  proceffes  of  generation  and  corruption, 
to  be  perpetually  carried  on. 

Among  the  philofophcrs  of  Greece,  fuch  a  power 
was  almoft  unlverfally  admitted.  It  feems,  indeed,  to 
have  been  rejedled  only  by  the  followers  of  Democritus 
and  Epicurus,  who  talk  as  if  they  had  thought  gravity 
elfentid  to  matter,  and  the  fortuitous  motion  of  atoms, 
which  they  held  to  hav.e  been  from  eternity,  the  foiirce 
not  only  of  all  the  rtgular  motions  in  the  iinlverfe,  but 
alfo  of  the  organization  of  all  corporeal  fyftems,  and 
even  of  fenfotlon  intilfrdlon^  in  brutes  and  in  men. 
It  is  needlefs  to  fay,  that  thofe  men,  whatever  they 
might  profefs,  were  in  reality  atheifts ;  and  Democritus, 
is  univcrfiilly  known,  avo\ycd  liis  atheifm,.. 

iff 
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The  greater  part  of  the  philofophers  who  held  the  Idaftic,  | 
exifteiice  of  a  plaftic  nature,  confidered  it  not  as  an  H 

agent  in  the  ftrid  fenfe  of  the  word,  but  merely  as  an  in-  I 

ftrument  in  the  hand  of  the  Deity  ;  though  even  among  I 

them  there  were  fome  who  held  no  fuperior  powder,  and  ■ 

were  of  coiirfe  as  grofs  atheifts  as  Democritus  himfdf 
Such  was  Strato  of  Lampfacus.  This  man  was  origi¬ 
nally  of  the  peripatetic  fchool,  over  which  he  prefidcd  « 

many  years,  with  no  fmall  degree  of  reputation  for  | 

learning  and  eloquence.  He  was  the  firft  and  chief  af-  ( 

fertor  of  what  has  been  termed  Hylozoic  atheifn  ;  a  fyf-  j 

tern  which  admits  of  no  power  fuperior  to  a  certcin  I 

tural  or  plafic  life,  ejfentiaf,  irigtnerahle,  and  incorruptihl ,  . 

inherent  in  matter,  but  without  fenfe  and  confcioiifnefs.  | 

That  fuch  was  his  dodrine  we  learn  from  Cicero,  who  f 

makes  Velleius  the  Epicurean  fay,  ‘‘  Nec^  audiendus  I 

Strato  qui  Phyficus  appellatur,  qui  omnem  vim  dlvinam  I 

in  Naturafitam  effe  cenfet,  qua:  caufas  gignendi,  augen-  ^  j 
di,  minuendive  habeat,  fed  careat  pmni  fenfu  J.”  Tiiat  1  j 

Strato,  in  admitting  this  plaftic  principle,  differed  J 

ly  from  Democritus,  is  apparent  from  the  following  ac-  ^  | 

count  of  him  by  the  fame  author  :  “  Strato  Lampfacenus  j 

negat  opera  deorum  fe  uti  ad  fabricandiim  mundum,  ,  j 

quaecunque  fint  docet  omnia  effe  effedla  natura,  nec  ut  j 

illes  qui  afperis,  et  levibiis,  et  liamatis  uncinatifqiie  cor-  !! 

poribus  concreta  base  effe  dicat,  interjedio  inani  ;  fomnia 
cenfet  haec  effe  Democriti^noii  docditis  fed  optantis  J.”  'j 

That  the  rough  and  fmooth,  and  hooked  and  crook* 
ed,  atoms  of  Democritus,  were  indeed  dreams  and  do-  l 

tages,  is  a  pofition  which  no  man  wiU  controvert  ;  but  J 

furely  Strato  was  liimfelf  as  great  a  dreamer  when  he 
made  fenfation  and  intelligence  refiilt  from  a  certain  pla¬ 
ftic  or  fpermatic  life  in  matter,  which  is  itfelf  devoid  of 
fenfe  and  confcioiifnefs.  It  is,  indeed.  Inconceivable,  to  \ 

ufe  the  emphatic  language  of  Cudworth,  “  how  any  1 

one  in  his  fenfes  fhoiild  admit  fuch  a  monftrons  paradox 
as  this,  that  every  atom  of  dull  has  in  itfelf  as  much 
wifdom  as  the  greateft  politician  and  moft  profound  phi- 
lofopher,  and  yet  is  neither  confcioiis  nor  intelligent !”  It 
is  to  be  obferved  of  Strato  likewife,  that  though  he  at¬ 
tributed  a  certain  kind  of  life  to  matter,  lie  by  no  means 
allowed  of  one  common  life  as  ruling  over  the  whole  ma¬ 
terial  univerfe.  He  fuppofed  the  feveral  parts  of  matter 
to  have  fo  many  feveral  plaftic  lives  of  their  own,  and 
fecins  X  to  have  attributed  fomething  to  chance  in  the  t 
produdlion  and  prefervation  of  the  mundane  fyfteni.  im, 

In  denying  the  exiftence  of  a  God,  perpetually  di-ijh.i.  cap  S* 
reeling  his  plaftic  principle,  and  in  fiippofing  as  many 
of  thefe  principles  as  there  are  atoms  of  matter,  Strato 
deviated  far  from  the  doiftrine  of  Ariftotle.  The  great 
founder  of  the  peripatetic  fchool,  as  well  as  Ills  apoftate 
difciplc,  taught  that  mundane  things  are  not  cffc<fted  by 
fortuitous  mechanifm,  but  by  fuch  a  nature  as  aefts  regu¬ 
larly  and  artiftcially  for  ends  ;  yet  he  never  confiders  this 
nature  as  tlic  liigheft  principle,  or  fupreme  Nurnen,  but- 
as  fubordinate  to  a  perfeift  mind  or  intelleft  ;  and  he 
exprefsly  affirms,  that  mind,  together  with  nature, 
formed  or  faffiioned  this  univerfe.”  He  evidently  con- 
fiders  mind  as  the  principal  and  intelligent  agent,  and 
nature  as  the  fubfervient  and  executive  inftrument.  In¬ 
deed,  we  are  ftrongly  inclined  to  adopt  the  opinion  of 
the  learned  Moffielm,  who  thinks  that  by  nature  Ari-. 
ftotle  meant  nothing  more  than  that  or 

animal  heat,  to  which  he  attributes  immortality,  and  • 

which  he  exprefsly  fays  X  that  all  things  are  full.  Be  hh.  j 

Z.  this  in.  cap.it*. 
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this  as  it  mav,  he  always  joins  God  and  nature  togc- 
V  j  affirms  that  they  do  nothing  in  vain.  The 

fame  doftrine  was  taught  before  him  by  Plato,  who  af¬ 
firms  that  ‘‘  nature,  together  with  reafon,  and  accord¬ 
ing  to  it,  orders  all  things.”  It  mull  not,  however,  be 
concealed,  that  Plato  feems  to  have  attributed  intelli¬ 
gence  to  the  principle  by  which  he  fuppofed  the  world 
to  be  animated ;  for  Chalcidiiis,  commenting  on  the 
i  “‘^  53*  Timseus^j:,  thus  expreffes  hiinfelf;  “  Hsec  efl  ilia  ration 
nabilis  anima  mundi,  qux  gemina  juxta  meliorem  natu- 
ram  vencratione  tutclam  praebet  inferioribus,  divinis  dif- 
pofitionibus  obfequens,  providentiam  nativis  impertiens, 
aeternorum  fimilitudine  propter  cognationem  beata.”  — 
Do^-  Apiileius,  too,  tells  us]],  “  lllam  coeleftem  aiiimam,  fon- 
^\  e  Puto-  animariim  omnium,  optimam  virtntem  effe  genetri- 

”  cem,  fubferviri  etiam  Fabricatori  Deo,  et  prcello  efle  ad 

omnia  inventa  ejus.”  Plato  pronunciat. 

This  do£lrine  of  Plato  has  been  adopted  by  many 
moderns  of  great  eminence  both  for  genius  and  for 
I  learning.  The  celebrated  Berkeley  bilhop  of  Cloync, 

after  giving  the  view  of  Plato’s  anima  m.md'iy  which  the 
reader  will  find  in  our  article  Motion,  ii'^  ic,  thus  re- 
n®  commends  the  ftudy  ofhis  phllofophy  ;  “  If  that  phi- 
((«  lofopher  liimfelf  was  not  read  only,  but  ftudied  alfo  with 

care,  and^made  his  own  interpreter,  I  believe  the  pre¬ 
judice  that  now  lies  againfi:  him  would  fooii  wear  ofi', 
or  be  even  converted  into  high  efteein,  for  tliofe  exalt¬ 
ed  notions,  and  fine  hints,  that  fparkle  and  fiiine 
:  throughout  his  writings  ;  which  feem  to  contain  not  on- 

y  ly  the  moll  valuable  learning  of  Athens  and  Greece,  but 

tilfo  a  treafure  of  the  moll  remote  traditions  and  early 
fcience  of  the  eaft.”  Cudw^orth,  and  the  learned  author 
of  Ancient  Mdaphyjtcs^  arc  likewife  llrenuous  advocates 
for  the  Ariftotelian  dodtrine  of  a  plallic  nature  diffufed 
Ij  through  the  material  world;  (fee  Metaphysics, 

I  n^  200,  201,  202.)  :  and  a  notion  very  limilar  has  late- 

I  ly  occurred  to  a  writer  who  does  not  appear  to  have  bor- 

I  rowed  it  either  from  the  Lyceum  or  the  Academy. 

i  This  writer  is  Mr  Young,  of  wdiofe  ad'ive  fuhjlance^  and 

its  agency  in  moving  bodies,  fome  account  has  been 
given  elfewhere,  (fee  Motion).  As  a  mere  iinconfci- 
ous  agent,  immateria/y  and,  as  he  expreffes  himfelf,  /m* 
mental,  it  bears  a  ftriking  refemblance  to  the  plajiic  na¬ 
ture  or  verietchle  life  of  Cudworth  :  but  the  author  holds 
it  to  be  not  only  the  principle  of  motion,  but  alfo  the 
bafs  or  fuhjh  atum  of  matter  itfelf ;  in  the  produdlion  of 
which,  bycertain  motions,  it  maybe  faidto  be  moreilridtly 
plajl'tc  tlian  the  hylarch'cal  principle,  or  vis geritrix,  of  any 
other  philofopher  wntli  wdiofe  writings  w^e  have  any  ac- 
t][uaintance.  Though  tliis  opinion  be  lingular,  yet  as  its 
author  is  evidently  a  man  who  thinks  for  himfelf,  unawed 
by  the  authority  of  celebrated  names,  and  as  one  great 
part  of  the  utility  of^nch  w^orks  as  ours  coiififts  in  their 
lervlng  as  indexes  t^/Tciehce  and  literature,  we  (hall  lay 
before  our  readers  a  Ihort  abftracl  of  the  reafoniiigs  by 
which  Mr  Yeung  endeavours  to  fupport  his  hypothelis, 
and  we  fiiall  take  the  liberty  of  remarking  upon  thofe 
reafonings  as  we  proceed. 

:  in  Ef.y  author,  alter  a  Hiort  introdudlion,  enters  upon  his 

^  '.he  po'tv-  ''crk  J,  in  a  clin])ter  iiititlcd,,  Avatyfis  ofM-ltier  In  ge~ 
*  tnc-  neraU  In  that  chapter  there  is  little  novelty.  He  treats, 
i|  «yw  y  jis  others  have  done,  of  primary  and  fec^mdary  qualities, 
arid  adheres  too  clofely  to  the  language  of  Locke,  when 


he  fays,  that  the  nature  of  bodies  lignifies  the  aggre-  Plafti?- 
gate  of  all  thofe  Ider^  w  ith  which  they  furnilh  us,  and  "  ^  ^ 

by  which  they  ure  made  known.”  To  fay  the  beft  of  it, 
this  fentcnce  Is  inaccurately  expreffed.  An  aggregate 
of  Ideas  may  be  occafioned  by  the  iinpulfe  of  bodiui  on 
the  organs  of  fenfe,  but  the  cffedl  of  impulfe  cannot  be 
that  which  impels.  We  Hiould  not  have  made  this  re¬ 
mark,  w  hich  may  perhaps  be  deemed  captious,  w'ere  we 
not  pcrfiiaded  that  the  vague  and  inaccurate  ufe  cf  terms 
is  the  fourct  of  thofe  miffakes  into  which,  we  cannot 
help  thinking,  that  the  very^  ingenious  author  has  fome- 
times  fallen.  Having  julUy  obferved,  tliat  w^e  know  no¬ 
thing  direiftly  of  bodies  but  their  qualities,  he  proceeds 
to  iiivelligate  the  nature  of  folidity. 

“  Solidity  (he  fays)  is  the  quality  of  body  which  prin¬ 
cipally  requires  our  notice.  It  is  that  which  fills  exten- 
fion,  and  which  refills  other  folids,  occupying  the  place 
which  it  occupies;  thus  making  extenfion  and  figure  real, 
and  different  from  mere  fpace  and  vacuity.  If  the  fe- 
condary  qualities  of  bodies,  or  their  powers,  varioiifly  to 
affedl  our  fenfes,  depend  on  their  primary  qualities,  it  is 
chiefly  on  this  of  folid’ty;  whieh  is  therefore  the  molt 
Important  of  the  primary  qualities,  anil  that  in  which  the 
effence  of  body  is  by  foine  conceived  to  coniill.  This 
idea  of  folidity  has  been  judged  to  he  incapable  of  any 
analyfis  ;  but  it  appears  evident  to  me  (continues  our 
author),  that  the  idea  of  lelid'ty  may  be  rcfolved  into 
another  idea,  which  is  that  of  the  power  of  refilling 
within  the  extenfion  of  body.  Hence  it  becomes  nnne- 
ceffa'*y,  and  even  iiiadmiiTible,  to  fnppofe  tliat  folidity  in 
the  body  Is  at  all  a  pattern  or  archetype  of  onr  fenfation*” 

That  folidity  in  the  body,  and  we  know  nothing  of  fo¬ 
lidity  any  where  clfe.  Is  no  pattern  of  aiw  fenfation  of 
ours,  is  indeed  moll  true,  as  w-e  have  fliown  at  large  in 
another  place,  (fee  Me  i’Aph ysics,  and  171): 

hut  to  reconcile  this  with  what  our  author  afferts  imme¬ 
diately  afterwards,  that  “  folidity  is  no  more  In  bodies 
than  colours  and  flavours  are,  and  that  it  is  equally  \/itli 
them  z.  Jenfat  'ion  and  an  ideaf^  would  he  a  tafle  to  which 
our  ingenuity  is  by  no  means  equal.  He  affinns,  indeed, 
that  folidity,  as  It  is  fald  to  be  in  bodies,  is  utterly  in- 
compreheniible  ;  that  we  can  perfectly  comprehend  it  as 
a  fenfation  in  ourfelves,  but  that  In  bodies  nothing  more 
Is  required  than  a  power  of  a6live  reliilance  to  make  up¬ 
on  onr  fenfes  thofe  imj^reffions  from  which  wc  infer  the 
reality  of  primary  and  fecondaiy  qualities.  This  power  cf 
refinance,  whether  it  ought  to  be  called  adtive  or  paffive, 
we  apprehend  to  be  that  which  Jill  other  pliiknopheij; 
have  meant  by  the  word  /(dulify  ;  and  though  Locke, 
who  iifes  the  words  and  nction  indilcriminatcly,  oftcji 
talks  of  the  Idea  of  folidity,  we  believe  our  author  t>  be 
the  firll  of  liumaii  beings  who  has  thouglit  or  treating 
Joiidity  as  a  fenfation  in  the  mind. 

Though  it  is  wrong  to  innovate  in  language,  when 
writiitg  on  fubjcAs  which  require  much  attention,  we 
mull,  however,  acknowledge  it  to  be  unworthy  of  In¬ 
quirers  after  truth  to  difpute  about  the  proper  or  impro¬ 
per  life  of  terms,  fo  long  as  the  meaning  of  him  wdio 
employs  them  can  lae  eafily  difeovered.  We  fliall,  there¬ 
fore,  follow  our  antlior  iii  !iis  endeavoursto  afeertrin  what 
this  power  of  reliilance  IvS  which  is  commonly  known  by 
the  name  of  foliihty.  All  power  he  jullly  holds  to  be  ac¬ 
tive  ;  and  iiaving,  by  an  argument  (a)  of  which  we  do 
D  >  •  not 


(a)  We  cun  only  conceive  of  folidity  as  being  a  rcfillance  of  tlic/^r/j  ()f  any  body,  to  a  power  which  endea¬ 
vours 
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Plaftic.  not  perceive  the  force,  attempted  to  orove  that  it  is  by 
"v  '  an  inward  power,  and  not  by  its  inertia,  that  one  body 
prevents  another  from  occupying  the  fame  place  with  it- 
k!f,  he  natunilly  enough  infers  matter  to  be  cnentially 
adlive.  ‘‘  But  the  adlivity  of  matter  is  to  be  confidered 
in  a  certain  limited  fenfe,  and  its  inertnefs  is  to  be  regard¬ 
ed  in  another  limited  fenfe  ;  fo  that  tliefe  are  compatible 
within  their  refpedtive  limits.  The  aaivity  of  body  may 
be  confidered  as  belonging  to  the  parts  of  a  compound; 
its  inertia  as  the  Inertia  formed  of  thofe  parts.  The  ac¬ 
tions  of  the  parts  are  everywhere  «ppofed  to  pch  other, 
and  equal  ;  and  hence  refults  the  inadlivity  of  the 
vvhok.’’ 

Solidity  alone  of  the  primary  qualities  being  po- 
fitive,  and  peculiar  to  bodies,  and  our  author  having  re- 
folved  this  into  action  or  power,  it  follows,  by  his 
analyfis,  that  tlic  essence  of  body  is  reduced  to  pox^ei 
likewife.  But,  as  he  properly  obferves,  power  is  an 
idea  of  reflexion,  not  acquired  by  the  fenfes,  but  fug- 
gelled  by  thought.  Hence  our  knowledge  of  real  ex- 
i Hence  in  body  muH  be  fuch  as  is  fuggelled  to  us  by  our 
thoughts  exercifed  about  our  feniations.  We  are 
capable  of  a6ling  and  producing  changes  in  appearances  j 
and  this  faculty,  which  we  experience  to  exill  in  our- 
felves,  we  call  power.  We  are  confeious  of  tne  exer¬ 
tion  of  our  own  power ;  and  therefore,  when  we  fee 
ACTION  or  CHANGE  happen  without  any  exertion  of 
ours,  we  refer  tliis  to  other  pow’ers  without  us,  and  ne- 
cclTarily  conclude  the  power  to  exift  wdiere  the  change 
begins  or  the  action  is  exerted.  This  power,  then, 
referred  to  bodies,  muil  exill  in  them,  or  it  can  exiil  no 
where. 

In  tw^o  chapters,  wdiich  might  eahly  have  been  com- 
prelfed  into  one  not  fo  long  as  the  ihortetl  of  them,  our 
author  analyzes  atoms  or  the  priniar)^  particles  of  matter, 
and  ftrennoully  oppofes  tlieir  impenetrability.  He  allows 
that  there  are  atoms  of  matter  not  divifible  by  any  known 
force  ;  but  as  thefe,  however  fmall,  mull  Hill  be  concei¬ 
ved  as  having  extenfion,  each  of  them  muil  be  compo- 
fed  of  parts  held  together  by  the  fame  power  wliich 
binds  together  many  atoms  in  the  fame  body.  1  his 
powar,  indeed,  he  acknowledges  to  operate  much  more 
forcibly  when  it  cements  the  paiTs  of  a  prirnary  atom  thaa 
when  it  makes  many  atoms  cohere  in  one  niafs ;  but  Hill 
it  operates  in  the  fame  nianntr  ;  and  as  the  ideal  aiialyfis 
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may  be  carried  on  aJ  mfinitumy  the  only  pofitive  idea  Pbftk. 
which  is  fuggeHed  by  atoms,  or  the  parts  of  atoms,  is 
the  idea  of  a  rcfiHing  power.  That  this  powder  of  re- 
fiHance,  w^hich  conHitutes  what  is  vulgarly  called  the 
folidity  of  bodies,  may  not  be  abfolutely  impenetrable, 
he  attempts  to  prove,  by  Ihowing  that  refiHance  does 
in  fad  take  place  in  cafes  where  impenetrability',  and 
even  folidity,  are  not  fuppofed  by  any  man. 

Let  us  endeavour  (fays  he)  to  bring  together  two 
like  poles  of  a  magnet,  and  lhall  experience  a  refiHancc 
to  their  approximation.  Why,  then,  may  not  a  piece  of 
iron,  which  between  our  fingers  refiHs  their  coining  to¬ 
gether,  refiH  by  an  efficacy  perfedlly  fimilar,  though 
more  Hrongly  exerted  ?  If  magnetifm  were  to  aft  upon 
our  bodies  as  upon  iron,  we  Ihould  feel  it ;  or  w’ere  tnag- 
nets  endowed  with  fenfation,  they  w’’Ould  feel  that  whicli 
refiHs  their  nearer  approach.  The  refilling  extenfion 
between  the  two  magnets  is  permeable  to  all  the  rays  of 
light,  and  refledling  none  is  therefore  iinfeen  ;  but  it  is- 
eafy  to  conceive  that  the  fame  power  wffiich  refiHs  the 
approach  of  the  iron  might  refill  and  refledl  forae  rays 
of  light.  We  lliould  then  have  a  vifible  objedl  interpo- 
fed  between  the  two  magnets,  as  w^e  have  before  fuppo¬ 
fed  it  might  be  a  tangible  one.  It  is  likewdfe  eafy  to 
conceive  tliat  which  is  tangible  and  vifible  fo  applied  to 
our  organs  of  taHlng,  of  fmelling,  and  of  hearing,  as 
to  excite  ideas  of  flavours,  odours,  and  founds.  Thus 
w  e  fee  that  an  adlion,  in  which  no  fuppofition  of  foli¬ 
dity  or  impenetrability  is  involved,  may  be  conceived  to- 
^ITimie  all  the  qualities  of  matter,  by  only  fuppofing  a  fa¬ 
miliar  eft'cCl  extended  in  its  operation.’’ 

This  realbning  is  exceedingly  ingenious,  though  per¬ 
haps  not  original ;  but  wLat  is  of  more  importance, 
it  does  not  approach  fo  near  to  demonilratiou  as  the  au¬ 
thor  feems  to  imagine.  If  magnets  opei*ate  by  means^ 
of  a  fluid  ilTuing  from  them  (fee  Magnetism,  chap. 

3.),  thofe  who  hold  the  folidity  or  impenetrability  of 
matter  will  maintain,  that  each  atom  of  the  magnetic 
fluid  is  folid  and  impenetrable.  That  we  do  not  fee  nor 
feel  thefe  atoms,  wall  be  confidered  as  no  argument  that 
they  do  not  exill ;  for  we  do  not  fee,  nor  in  a  clofe  room 
feel,  the  atoms  of  ilie  furrounding  atmofpherc  ;  wffiich 
yet  Mr  Young  will  acknowledge  to  have  a  real  exlHence^ 
and  to  be  capable  of  operating  upon  our  fenfes  of  hear^ 
ing  and  fmelling.  Let  us,  however,  fuppofe,  that  by  this 

reafoning 


vours  to  fepnrate  them,  or  to  bring  them  nearer  together.  Now  that  which  refiHs  any  power,  and  prevents  its 
effe£l,.  is  alfo  a  power.  By  refiHancc,  I  mean  here  an  a(£liv€  refiHance,  fuch  as  an  anknal  can  employ  againH  an 
animal.  If  a  horfe  puHs  againH  a  load,  he  drawy  it  along  ;  but  if  he  draws  againH  another  horfe,  he  is  put  to  a 
Hand,  and  his  endeavour  is  defeated.  Sviien  any  endeavour  to  change  the  fituatlon  of  the  pruts  of  any  folid  is  in 
like  manner  prevented  from  taking  eSe£l,  and  the  parts  retain  their  fituarion,  the  fituation  has  plainly  been  prefer- 
ved  by  an  adUve  refiHance  or  power,  equivalent  to  that  wffiich  was  fruitlefsly  exerted  on  them.”  ^ 

Such  Is  our  author’s  reafoning  to  prove  that  matter  is  effentially  aftive,  and  that  from  this  adUvity  refults  our  no-^ 
lion  of  its  folidity  ;  but  docs  he  not  here  confound  folidity  with  hardnefs,  and  impeaetrabihty  with  cohefion  ?  He 
certainly  does  ;  for  rv  iter  is  as  fchdy  in  tlie^  proper  lenfe  of  the  word,  as  adamant y  and  the  particles  of  air  as  the 
particles  of  tron^  The  parts  of  water  are,  indeed,  feparated  with  eafe,  and  thofe  of  adamant  with  difficulty  ;  but 
it  is  not  becaufe  the  latter  have  more  folidity  than  the  fornier,  but  becaufe  the  power  of  cohefion,  whatever  it  may 
be,  operates  upon  them  with  greater  force.  Solidity  is  an  attribute  of  a  whole  ;  hardnefs  and  foftnefs  refults 
from  the  cohefion  of  parts.  We  do  not  at  all  perceive  the  propriety  of  die  fimlle  of  the  horfe  palhng  a  load,  and 
afterwards  pulling  againH  another  horfe.  Is  It  becaufe  both  hoi-fesaie  aSive  that  one  of  them  cannot  prevail  againH 
the  other,  and  becaufe  the  load  is  IrMdlve  that  either  of  them  may  drag  along  a  mafs  of  iron  of  half  a  tun  w^eight  ? 
If  fo,  double  or  triple  the  mafs,  and  a  very  Hrange  phenomenon  wuU  be  the  refult ;  for  we  fhall  have  an  aftive 
^whole  compounded  of  two  or  three  inaftive  parts,  even  though  thofe  parts  ftiould  not  be  in  csndf£l ! 
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JPUdic  rcafoning  he  has  cftablifhed  the  noh-exlftcnce  of  every 

"  ▼  '  thing  in  the  primary  atoms  of  matter  but  active  powers 
of  refiftance,  and  let  us  fee  how  he  conceives  the  a£lion8 
of  thefe  powers  to  conftitute  what  gives  us  the  notion  of 
inert  and  folid  body ;  for  that  we  have  fuch  a  notion 
cannot  be  denied. 

To  ACT  he  allows  to  be  an  attribute,  and  juflly  ob- 
ferves,  that  we  cannot  conceive  an  attribute  to  exift  with¬ 
out  a  fubllance.  “  But  (fays  he)  we  have  traced  all 
phenomena  to  aftion  as  to  a  generic  idea,  comprehend¬ 
ing  under  it  all  forms  of  matter  and  motion  as  fpecies  of 
that  genus.  By  tiiis  analyfis,  that  complex  idea  we 
have  ufually  denominated  matter,  and  confidered  as  the 
fubllance  or  fubilratum  to  which  motion  appertained  as 
an  attribute,  is  found  to  change  its  chara£ler,  and  to  be 
itfelf  an  attribute  of  a  fubllance  effentially  a<Slive,  of 
which  one  modification  of  motion  produces  matter  and 
another  generates  motion.”  The  adtion  of  this  fubllance 
Mr  Young  determines  to  be  motion  (fee  Motion, 
n®  i6.)  ;  and  he  proceeds  to  inquire  by  what  kind  of 
motion  it  produces  matter,  or  inert  and  refilling 
atoms. 

Whatever  portion  of  the  active  substance  is 
given  to  fonn  an  atom,  the  following  things  are  necef- 
fary  to  be  united  in  fuch  portion  of  adllve  fubllance  : 
ijiy  It  mull  in  fome  refpedl  continually  move  ;  for 
otherwife  it  would  lofe  its  nature,  and  ceafe  to  be  ac¬ 
tive.  'icUy'i  It  mull  alfo  in  fome  other  refpedl  be  at  reft, 
for  otherwife  it  could  not  form  an  Inadlivc  atom. 

It  mull  preferve  unity  within  itfelfi”  The  author’s 
proof  of  the  firft  of  thefe  pofitions  we  have  given  elfe- 
vvliere.  The  fecond  he  holds  to  be  felf-evident ;  and  the 
third  he  thinks  eftablilhed  by  the  following  reafonlng  : 
“  Solidity  is  the  refult  of  thofe  adllons  anrong  the  parts 
of  any  whole,  whereby  the  unity  of  the  whole  is  preferved 
within  kfelf.  Several  uncohering  things  may  be  united  by 
an  external  bond  :  this  does  not  coiiftitiite  thefe  one  fo¬ 
lid  ;  it  may  be  one  bundle  :  but  if  feveral  tilings  cohere,, 
and  have  a  unity  preferved  within  themfelves,  they  be¬ 
come  one  folid.  An  atom  is  the  leaft  and  moft  fimple  fo- 
Hd.” 

Having  thus  proved  the  neceflity  of  thefe  three  re- 
quifitjes  to  the  formation  of  an  atom,  he  obferves,  that 
^  the  two  firft  can  only  be  united  in  a  rotation  of  the 
portion  of  a£live  fubllance  about  a  centre  or  Hxis  at  reft. 
By  fuch  a  motion,/?// the parL  fiiccefiively  occupy  different 
places  in  the  orbit  of  rotation,  arid  therefore  move  ;  the 
centre  round  which  they  revolve  being  at  reft,  the  ^ivhole 
portion  is  aJfo  at  reft  ;  and  thus  the  portion  is  at  once 
moving  and  quiefecut,  as  is  required..  The  fame  kind 
of  motion  will  alfo  fulfil  the  terms  of  the  third  requifite; 
for  a  fubllance  having  a  revolving  motion  around  its  own 
centre,  preferves  its  unity  by  reafon  of  all  the  parts  pre- 
ferving  the  fame  rehitioii  to  the  centre  :  and  further,  a 
motion  of  the  a6live  fubllance  about  a  centre  or  axis  will 
be  an  adlivlty  in  the  fame  orbit,  which  will  a6l  upon  and 
refift  whatever  lhall  interfere  to  oppofe  its  a<5livity,  or 
dellroy  the  unity  of  the  fphere,  by  diverting  the  courfe 
of  the  revolving  motions.  The  adlivity  or  motion  of  a 
portion  of  active  substance  about  a  centre  will,, 
^refore,  give  folidity  to  fuch  portion ;  for  it  will  give 
it  unity  and  refiftance,  and  in  a  manner  tie  together  all 
the  parts,  forming  them  into  one  mafs  about  their  com¬ 
mon  centre  ;  for  they  move  or  are  a^live  not  tonvards  the 
centre^  in  wliich  cafe  they  would  be  loft  in  non-exten- 
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fion;  nor  from  the  centre,  where  they  would  dilfipate  in  Pl-filc. 
boundlefs  fpace  ;  but  about  the  centre,  preferving  the ' 
fame  limits  of  extenfion  ;  and  being  in  this  way  a£live, 
they  in  this  way  lefift  any  other  a£livity  oppofed  to 
them>  tliat  is,  they  refift  any  a£lion  which  tends  to  pene¬ 
trate  or  divide  this  fphere  of  revolving  a£llvity.  There¬ 
fore,  fince  any  portion  of  adlive  fubllance  does,  by  revol¬ 
ving  about  a  centre,  become  an  united,  refilling,  and 
qulefcent  whole,  the  fmalleft  portions  of  the  active 
SUBSTANCE  whlch  have  fuch  motions  will  become  atoms ^ 
or  make  the  fmalleft  portions  of  matter.” 

Having  thus  Ihown  to  hu  own  fatisfadlion  how  atomfi 
of  matter  are  formed,  he  next  explains  what  at  firft  he 
confelTes  may  have  appeared  a  paradox, “how  the  active 
SUBSTANCE,  retaining  its  own  nature  and  elTential  pro¬ 
perties,  continuing  immaterial,  unfolid,  and  adllve,  puts 
on  at  the  fame  time  the  form  of  matter,  and  becomes 
material,  folid,  and  inert.  A  fphere  of  revolving  adlive 
fubllance,  as  it  revolves  continually  about  a  centre,  and 
as  parts  of  the  fubllance,  are  conlidered  as  fuccelfivcly 
palfing  through  every  point  in  the  orbit ;  confidered 
thus  in  its  parts,  and  in  its  motions,  it  is  active  sub¬ 
stance,  Immaterial,  arid  unfolid  ;  but  the  whole  fphere, 
confidered  unitically,  colledlively,  and  as  quiefeent,  is 
in  tlus  point  of  view  a  folid  atom,  material,  and  in-*^ 
ert.” 

Such  is  tlie  adllve  fubllance  of  Mr  Young,  and  fuclk 
bis  theory  of  the  formation  of  matter.  That  he  has 
not  with  fervillty  copied  from  the  ancients,  every'  reader 
of  his  book,  who  is  not  an  abfolute  ftranger  to  Greek 
and  Roman  literature,  will  readily  acknowledge  ;  and  y'^et 
if  his  theoiy  be  well  founded,  he  lias  dlfcovered  a  mid¬ 
dle  fubllance  between  mind  and  matter,  more  pixiperly 
plajiu  than  Ariftotle  or  Plato,  Cudworth  or  Berkeley, 
ever  conceived.  But  truth  compels  us  to  add,  that  to 
us  his  theory  appears  to  labour  under  lufuperable  objec¬ 
tions.  That  there  may  be  iu  the  univerfe  a  fuliftance  ef¬ 
fentially  active,  and  at  the  fame  time  not  intelligent,  is 
a  propoGtion  which  w»e  are  by  no  means  inclined  to  con¬ 
trovert.  Various  phenomena,  both  in  vegetable  and 
animal  life,  lead  us  to  fufpc<5l  that  there  is  fuch  a  fub- 
ftance ;  but  it  does  not  follow  that- we  are  inclined  to 
adopt  our  author’s  doiftriiie  xefpe^iing  the  formation  of 
matter.  He  conceives  his  proof,  indeed,  to  be  “  in  its 
nature  not  at  all  imperfed,  or  to  fall  ftiort  of  demon- 
ftration  ;  and  if  any  one  refufe  it,  he  thmks^it  will  be 
neceifary  for  him  to  fliow,  either  that  the  explanation 
offered  is  not  fufEcient,  or  that  fome  other  explanation 
W'ill  ferve  equally  well.” 

To  fhow  that  the  explanation  offered  is  not  fufEcient, 
w  ill  not,  we  apprehend,  be  a  ver)"  arduous  talk  ;  but  wc 
have  no  inclination  to  attempt  oiirfelves  another  expla¬ 
nation,  becaufe  we  believe  that  of  the  formation  of  mat¬ 
ter  no  otlier  account  can  be  given  than  that  which  re- 
folves  it  into  fiat  of  the  Creator.  That  it  cannot  be 
formed  by  the  motion  of  an  immaterial  fuLftance  in  the 
manner  which  our  author  has  very^  clearly  deferibed, 
feems  to  be  a  truth  fo  evident  as  not  to  admit  of  proof; 
far  if  motion  be,  as  he  defines  it,  a  change  of  place, 
every  thing  that  is  moved  mull  have  the  quality  of  ex¬ 
tenfion.  But  all  tlie  parts  of  this  a6live  fubftance  which 
are  given  to  form  an  atom,  move  round  a  centre,  and  arc 
exprefsly  fald  to  occupy  fiiccdlively  different  places  in, 
the  orbit  of  rotation.  Every  one  of  thefe  parts,  there-^ 
fore,  is  an  extended  being  :  and  fince,  according  ta  our 

author^. 


author,  folldity  *Is  nothing  but  an  aB'fve  power  of  rejifl^ 
ant  ',  and  the  parts  of  this  aftive  fiibftance,  in  their  lo- 
tation  round  their  centre,  <iB  upon  and  rcjijl  whatever 
interferes  to  oppofe  their  a6f ivity,  it  follows  that  cadi  ot 
thefe  parts  is  likewife  a  foUd  hemy;.  But,  in  the  opinion 
of  Mr  Young  himfelf,  and  of  all  mankind,  whatever  is 
extended  and  folid  is  material.  This  theory,  therefoie, 
exhibits  a  proeefs  in  which  atoms  are  formed  of  a  Uib- 
ftance,  which,  though  it  is  faid  to  be  atllve.  Immaterial, 
and  unfolid,  appears,  when  narrowly  infpeded,  to  be 
nothing  elfe  than  a  colledfion  of  thofe  very  atoms  of 
^vhich  the  author  pretends  to  explain  the  formation.  Mr 
Young,  who  examines  and  very  freely  cenfures  fome  of 
the  doftrines  of  Newton  and  others,  is  too  much  a  man 
of  fcience  to  be  offended  at  us  for  Hating  obje£lions  to 
a  theory  which  is  quite  new,  to  a  transformation  which 
he  himfelf  acknowledges  may  to  many  appear  not  on¬ 
ly  problematical  and  difficult  to  conceive,  but  wholly 
impoffibk,  and  implying  contradiAIoiis  abfolutcly  and 
for  ever  irreconcileable.’^  Whether  this  be  a  jiiil  charac¬ 
ter  of  it  our  readers  muft  determine  ;  but  if  we  did  not 
believe  the  author  to  be  a  man  of  ingenuity,  we  fhould 
not  have  introduced  him  or  his  work  to  their  acquain¬ 
tance. 

Plastic  Art,  the  art  of  reprefenting  all  forts  of  fi¬ 
gures  by  the  means  of  moulds.  This  term  is  derived 
from  the  Greek  word  which  fignifies  the  ‘‘  art 

of  forming,  modelling.  Or  calling,  in  a  mould.*’  A 
mould  in  general  is  a  body  that  is  made  hollow  for  that 
pui*pofe.  "t’he  art  ill  makes  ufe  of  them  to  form  figures 
in  bronze,  lead,  gold,  filver,  or  any  other  metal  or  fii- 
fible  fubftance.  The  mould  is  made  of  clay,  ftucco,  or 
other  compofition,  and  is  hollo v/ed  into  the  form  of  the 
figure  that  is  to  be  produced  ;  they  then  apply  the  jet, 
which  is  a  fort  of  funnel,  through  which  the  metal  is 
poured  that  is  to  form  the  figures,  and  that  is  called  rr/n- 
nlny  the  metal  into  the  mould. 

It  is  in  this  manner,  but  with  much  pradlice  and  at¬ 
tention,  that  the  artifl  forms,  i .  Equeftrian  and  pedef- 
trian  ftatues  of  every  kind  ;  2.  Groups  ;  3.  Pedellals  ; 
4.  Bafs-reliefs;  5.  Medallions;  6.  Cannons,  mortars,  and 
other  pieces  of  artillery  ;  7.  Ornaments  of  archite^lure, 
as  capitals,  bafes,  &c.  ;  8.  Various  forts  of  furniture,  as 
luflres,  branches,  6cc.  in  every  kind  of  metal:  and  in  the 
fame  manner  figures  are  call  in  ilucco,  plafter,  or  any 
other  fufible  matter.  See  Plaster  of  Paris, 

V/ax  being  a  fubftance  that  is  very  eafily  put  in  fu- 
fion,  plaftics  make  much  ufe  of  it.  There  are  impref- 
fions  which  are  highly  pleafing  in  coloured  wax,  of  me¬ 
dallions,  baftb  and  alto  relievos,  and  of  detached  figures ; 
which,  however,  are  fomewhat  brittle.  But  this  mat¬ 
ter  has  been  earned  too  far  :  they  have  nOt  only  form¬ 
ed  moulds  to  reprefent  the  likenefs  and  the  buit  of  a  K- 
ving  perfon,  by  applying  the  plafter  to  the  face  itfelf, 
and  afterwards  calling  melted  wax  into  the  mould  ;  but 
they  have  alfo  painted  that  waxen  bull  with  the  natural 
colours  of  the  face,  and  have  then  applied  glafs  eyes  and 
natural  hair ;  to  which  they  have  joined  a  ftnlFed  body  and 
limbs,  with  hands  of  wax ;  and  have,  lallly,  drefied  their 
figure  in  a  real  habit  ;  and  by  thefe  means  have  produ¬ 
ced  an  obje6l  the  moft  fhocking  and  dcteftable  that  it  is 
pcffible  to  conceive.  It  is  not  a  llatue,  a  bull,  a  natural 
refemblance  that  they  form  ;  but  a  dead  body,  a  lifclefs 
countenance,  a  mere  carcafe.  The  lliff  air,  the  infiex. 
ible  mufcles,  the  haggard  eyes  of  glafs,  all  contribute  tO' 


produce  an  bh]e€t  that  is  hideous  and  difguftfulto  every  Plaftic. 
man  of  tafte.  Figures  like  tliefe  offend  by  affording  too 
exa(5l  an  imitation  of  nature.  In  no  one  of  the  polite 
arts  ought  imitation  ever  to  approach  fo  near  the  truth 
as  to  be  taken  for  nature  herfelf.  Illufion  mull  have  its 
bounds  ;  without  which  it  becomes  ridiculous. 

There  is  anotlier  invention  far  more  ingenious  and 
pleafing,  which  is  that  wherein  M.  Lippart,  antiquary  and 
artift  at  Drcfden,  has  fo  much  excelled.  He  has  found  the 
means  of  refembling,  by  indefatigable  labour,  great  ex** 
pence,  and  infinite  tafte,  that  immenfe  number  of  ftoncs, 
engraved  and  in  camaieu,  which  are  to  be  feen  in  the 
moll  celebrated  cabinets.  He  has  made  choice  of  thofe 
that  are  the  moll  beautiful;  and,  with  apalle  of  his  own 
invention,  he  takes  from  thefe  Hones  an  impreffion  that 
is  fui*prifingly  accurate,  and  which  afterwards  become  as 
marble :  thefe  impreffions  he  pajiu  He  then  gives 
them  a  proper  colour,  and  inclofes  each  with  a  gold 
rim  ;  and,  by  ranging  them  in  a  judicious  order,  forms 
of  them  an  admirable  fyllem.  They  are  fixed  on  paHe- 
boards,  which  form  fo  many  drawers,  and  are  then 
inclofed  in  cafes,  which  reprefent  folio  volumes,  and 
have  titles  wrote  on  their  backs  ;  fo  that  thefe  fictitious 
books  may  conveniently  occupy  a  pl?xe  in  a  library. 
Nothing  can  be  more  ingenious  than  this  invention  ; 
and,  by  means  of  it,  perfons  of  moderate  fortune  are 
enabled  to  make  a  complete  coUeClion  of  all  antiquity 
has  left  that  is  excellent  of  this  kind ;  and  the'  copies 
are  very  little  inferior  to  the  originals. 

There  is  alfo  another  method  of  taking  the  impref¬ 
fions  of  camaicus,  medals,  and  coins,  which  is  as  fol¬ 
lows:  They  waHi  or  projierly  clean  the  piece  whofe  im¬ 
preffion  is  to  be  taken,  and  furround  it  with  a  border  of 
wax.  They  then  diflblve  ifinglafs  iii  water,  and  make 
a  decoClion  of  it,  mixing  with  it  fome  vermilion,  to  give 
it  an  agreeable  red  colour.  They  pour  this  paHe,  when 
hot,  on  the  Hone  or  medal,  to  the  thicknefs  of  about  the 
tenth  part  of  an  inch  ;  they  then  leave  it  expofed  to  the 
fun,  in  a  place  free  from  dull.  After  a  few  days  this 
palle  becomes  hard,  and  ofiers  to  the  eye  the  moH  ad¬ 
mirable  and  faithful  reprefentatlon  of  the  medal  that  it 
is  poffiblc  to  conceive  :  they  are  then  carefully  placed 
in  drawers ;  and  tlioufands  of  thefe  impreffions,  w  hich 
comprehend  many  ages,  may  be  included  in  a  fmall 
compafs. 

The  proficients  in  plaHics  have  likewife  invented  the 
art  of  calling  in  a  mould  papier  mache  or  dilTolved  pa¬ 
per,  and  forming  it  into  figures  in  imitation  of  fculpture, 
of  ornaments  and  decorations  for  ceilings,  furniture,  &c. 
and  wfiiich  they  afterwards  paint  or  gild.  There  are, 
howxver,  fome  inconveniences  attending  this  art  ;  as, 
for  example,  the  imperfe6lions  in  the  moulds,  which 
render  the  contours  of  the  figures  inelegant,  and  give 
them  a  heavy  air  :  thefe  ornaments,  moreover,  are  not 
fo  durable  a.3  thofe  of  bronze  or  w^ood,  feeing  that  in  a 
few  years  they  are  preyed  on  by  the  w'orm. 

The  figures  that  are  given  to  porcelain,  Delft  wwe. 

See,  Ijclong  alfo  to  plailics  ;  for  they  are  formed  by 
moulds,  as  well  as  by  the  art  of  the  fculptor  and  turner; 
and  by  all  thefe  arts  united  are  made  vafes  of  every 
kind,  figures,  groups,  and  other  defigns,  either  for  ufe 
or  ornament. 

From  this  general  article  the  reader  is  referred  to 
Foundkry,  Cast,  Gla’^^ng,  Porcelain, 

Mdche,  Pottery,  Deltt  U'flre, 

PLATA^ 
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Plata.  PLATA,  the  name  of  a  very  great  river  of  South 
America,  running  througli  the  province  of  Paraguay  ; 
whence  the  whole  country  is  fometimes  called  Plata  ; 
though  this  name  is  ufually  bellowed  only  upon  a  part 
of  Paraguay.  In  the  latter  fenfe  it  comprehends  all 
that  country  bounded  on  the  call  and  fouth-eafl  by  the 
Atlantic  Ocean  ;  on  the  fouth,  by  Terra  Magellanica  ; 
on  the  weft,  by  Tuciiman  ;  and  on  the  north,  by  the 
provinces  of  Paraguay  Proper  and  Parana.  The  great 
river  La  Plata,  from  which  the  country  has  its  name, 
was  firft  difcovcred,  in  1515,  by  Juan  Diaz  de  Solis; 
but  denominated  La  Plata  by  Scbaftian  Gabato,  from 
the  great  quantity  of  the  precious  metals  he  procured 
from  the  adjacent  inhabitants,  imagining  it  was  the  pro¬ 
duce  of  the  country,  though  in  fa£l  they  brought  it  from 
Peru. 

The  country  lies  between  32®  and  37”  of  fouth  la¬ 
titude.  The  climate  is  pleafant  and  healthy.  Their 
winter  is  in  May,  June,  and  July,  when  the  nights  are 
indeed  very  cold,  but  the  days  moderately  warm  ;  the 
froft  is  neither  violent  nor  lading,  and  the  fnows  are  ve¬ 
ry  inconfiderable. 

The  countiy  confifts  moftly  of  plains  of  a  vaft  ex¬ 
tent,  and  exceeding  rich  foil,  producing  all  forts  of  Eu¬ 
ropean  and  American  fruits,  wheat,  maize,  cotton,  fu- 
gar,  honey,  &c.  and  abounding  with  fuch  excellent  pa- 
ftures,  that  the  beads  brought  hither  from  Spain  are 
^  multiplied  to  fuch  a  degree,  that  they  are  cJl  in  com¬ 
mon,  no  man  claiming  any  property  in  them,  but  every 
man  takes  what  he  hath  occafion  for.  The  number  of 
black  cattle,  efpecially,  is  fo  prodigious,  that  many  thou¬ 
sands  of  them  are .  killed  merely  for  tlieir  hides,  eveiy 
lime  the  (hips  go  for  Spain,  and  tlieir  carcafes  left  to 
be  devoured  by  wild  beads  and  birds  of  prey,  which  are 
alfo  very  numerous.  Sometimes,  when  they  cannot 
vend  their  hides,  they  will  kill  them  for  their  tongues ; 
and  thofe  who  care  not  to  be  at  the  trouble  to  fetch 
them  from  the  plains,  may  buy  them  for  a  trifle,  ^^herc 
is  a  curious  account  in  Lord  Anfon’s  voyage  of  the 
manner  of  hunting  them  on  horfeback  ;  and  of  catching 
and  killing  them,  by  throwing  a  noofe  on  tiieir  horns  at 
full  gallop,  the  horfes  being  trained  to  the  fpoi  t.  Hcu'fes 
are  no  lefs  numerous,  and  in  common  like  the  other* 
cattle ;  fo  that  a  man  may  have  as  many  as  he  pleafes 
for  the  catching ;  and  of  thofe  that  are  already  broke, 
one  may  buy  fome  of  the  bed,  and  of  the  true  Spanifh 
breed,  for  a  plece-of-eight  per  bead.  Wild-fowl  alfo  is 
in  great  plenty  liere ;  partridges  in  particular  are  more 
numerous,  and  as  large  and  tame  as  our  hens,  fo  that 
one  may  kill  them  with  a  dick.  Their  wheat  makes 
the  fined  and  whited  of  bread ;  and,  in  a  word,  they 
fcein  to  want  for  nothing  here,  efpecially  the  natives, 
but  fait  and  fuel.  The  former  the  Spaniards  |iave 
brought  to  them  from  other  parts  ;  and  the  latter^they 
fupply  themfelves  with,  by  planting  vad  numbers  of 
almond,  peach,  and  other  trees,  which  require  no  other 
trouble  than  putting  the  kernels  into  the  ground,  and 
by  the  next  year,  we  are  told,  tliey  begin  to  bear  fruit. 

I  he  return  for  European  commodities  is  fo  great  here, 
that  it  alrnod  exceeds  belief ;  an  ordinaiy  two-penny 
knife  fetching  a  crown,  and  a  gun  of  the  value  of  10  or 
I2^dilllings  20  or  30  crowns,  c.nd  fo  of  the  red. 

The  river  Plata  rifes  in  Peru,  and  receives  a  great 
many  others  in  its  coiirfe  ;  the  chief  of  which  is  the 
i*araguay.  The  water  of  it  u  laid  to  l:e  very  clear  and 
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fweet,  and  to  petrify  wood ;  and  contains  fuch  plenty 
and  variety  of  fifh,  that  the  people  catch  great  quan-  Platalea.^ 
titles  of  them  without  any  other  indrument  than  their 
hands.  It  runs  modly  to  the  fouth  and  fouth-ead ; 
and  is  navigable  the  greater  part  of  its  courfe  by  the 
larged  vefiels,  and  full  of  delightful  ifiands.  All  ^ong 
its  banks  are  feen  the  mod  beautiful  birds  of  all  kinds ; 
but  it  fometimes  overflows  the  adjacent  countr)’  to  a 
great  extent,  and  is  infeded  by  ferpents  of  a  prodigious 
bignefs.  From  its  jundlion  with  the  Paraguay  to  its 
mouth  is  above  200  leagues.  We  may  form  fome  judge¬ 
ment  of  its  largenefs  by  the  width  of  its  mouth,  which 
is  faid  to  be  about  70  leagues.  Before  it  falls  into  the 
Paraguay  it  is  called  Panama.  See  Panama. 

PIjATJEJE  (anc.  geog.),  a  vcr\^  drong  town  of 
Bocotia,  in  its  fituation  expofed  to  the  north  wind  (The- 
opliradus)  ;  burnt  to  the  ground  by  Xerxes  (Herodo¬ 
tus,  Judinus)  ;  mentioned  much  in  the  courfc  of  the 
Perfian  war ;  Famous  for  the  defeat  of  Mardonius, 
the  Perfian  general ;  and  for  the  mod  fignal  vidlory  of 
the  Lacedemonians  and  other  Greeks  under  Paulaiiia?' 
the  Lacedemonian,  and  Ariftldes  an  Athenian  general 
(Nepos,  Diodorus,  Plutarch);  in  memory  of  which  the 
Greeks  ere6led  a  temple  to  Jupiter  Eleutheriiis,  and  Ih- 
ftituted  games  which  they  called  Eleutheria  ;  and  there 
they  fhow  the  tombvof  thofe  who  fell  in  that  battle 
(Strabo).  It  flood  at  the  foot  of  moiin:  CitliceiGii, 
between  tlia^  and  Thebes  to  the  north,  on  the  road  to 
Athens  and  Megara,  and  on  the  confines  of  Attica  and 
Megaris.  Now  in  ruins. 

PLAT ALFA,  the  Spoonbill,  in  orrlthclogy,  a 
genus  belonging  to  the  order  of  grallx.  The  beak  is 
plain,  and  dilates  towards  the  point  into  an  orbicular 
toiiu;  the  feet  have  three  toes,  and  are  half  palinatcd. 

There  arc  three  fpecies  diftinguilbed  by  their  colour  : 
and  of  thefe  fpc^les  there  arc  three  varieties ;  two  of 
what  la  called  the  ^a  hhe  fpccicx^  and  one  of  the  rofeate. 

1 1 1'lie  white  fpecies,  which  LInnxus  calls platalea  ku- 
coroPta^  Is  about  the  fizc  of  a  heron,  but  fomewhat  fhortei* 
ill  the  neck  and  legs.  The  bill  Is  more  than  half  afoot 
long,  and,  like  that  of  the  reft  of  the  ge  nus,  is  fhapt  d  like 
a  fpoon  :  the  colour  of  the  bill  Is  very  various,  being 
in  fome  birds  black,  in  others  brown,  and  feme  tinvjs 
fpotted  ;  from  the  bafe  to  two-thirds  of  its  length  fe- 
veral  indentations  crofs  it,  the  rifing  paj;ts  of  which  arc 
of  a  dark  colour :  the  tongue  is  fiiort  and  lieart-fhapcd  : 
the  Irldes  are  grey  :  the  Ikin  of  the  lore  round  the  eyes 
and  of  the  throat  is  bare  and  black ;  the  plumage  is  en¬ 
tirely  white,  though  there  have  been  fpeclmens  where 
the  quills  were  tipped  with  black  ;  the  legs  arc  general¬ 
ly  either  black  or  of  a  greyifli  brown  colour ;  between 
the  toes  there  is  a  membrane  connedled  to  the  outer 
one  as  far  as  the  fecond,  and  to  the  inner  as  far  as  the 
firft  joint. 

“  This  bird  (fays  Mr  Latham)  is  found  In  various 
parts  of  the  old  continent,  and  from  the  Ferro  Ifles  near 
Iceland  to  the  Cape  of  Good  Hope.  It  frequents  the 
neighbourhood  of  the  fea ;  and  has  been  met  with  on 
the  coafts  of  France  ;  at  Sevcnhiiys,  near  .Leyden,  once 
ill  great  plenty,  annually  breeding  in  a  wood  tliere. 

The  neft  is  placed  on  high  trees,  near  the  fca-fide.  The. 
female  lays  tliree  or  four  white  eggs,  powdered  with  a* 
few  pale  red  fpots,  and  of  the  fi/e  of  tliofc  of  an  hen.  . 

They  are  vet*)*  iioify  during  breeding-time,  like  our  rooks; 
are  .lcldom  found  high  up  the  rivers,  chiefly  frecpienting^ 

the 
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tlie  mouths  of  them.  Their  food  is  fifh,  which  they  are 
PiUtanua.  unfrequently  to  take  from  other  birds,  in  the 

- ^ -  manner  of  the  bald  eagle  ;  alfo  mulTels  and  other  (hell^ 

fidi  being  found  in  greatell  numbers  where  thefe  are  plen- 
ty  ;  and  they  will  alfo  devour  frogs  and  fnakes,  and  even 
grafs  and  weeds,  which  grow  in  the  water,  as  well  as 
the  roots  of  reeds.  They  are  migratory,  retiring  to  the 
warmer  parts  as  the  winter  approaches,  and  are  rarely 
feen  in  England.  Their  flelh  is  faid  to  have  the  flavour  of 
a  goofe,  and  is  eaten  by  fome,  and  the  young  birds  have 
been  thought  good  food.  By  many  authors  they  are 

called  pelicans.'^  ^  ^  ^  r 

The  two  varieties  of  this  fpecies  are  equal  in  fize  to 
the  rofeate  fpecies.  The  bill  of  the  firll  is  reddilh;  the 
plumage  moftly  white  ;  the  feathers  of  the  wings  partly 
white  and  partly  black,  and  the  legs  reddilh.  The  phi- 
mage  of  the  other  is  entirely  white,  not  excepting  even 
the  quills.  It  has  a  cred  of  feathers  wliofe  webs  are 
very  loofe,  and  feparated  from  one  another ;  the  bill  is 
of  a  rufous  grey  colour,  having  red  edges,  and  the  legs 
are  of  a  dull  pale  red.  They  both  Inhabit  the  Fhiitp* 

pine  ijlands,  ^  ...  ... 

2,  The  rofeate  fpecies,  ov  plot  aha  ajajay  is  but  a  little 
lefs  than  the  white.  The  bill  Is  marked  all  round  with 
a  furrow  parallel  to  the  edge,  and  is  of  a  greyllh  white 
colour,  fo  tranfparent  as  to  Ihow  the  ramification  of  the 
blood-veflels  belonging  to  it:  the  forehead  Is  of  a  whltlflt 
colour  between  the  bill,  and  q^es,  and  throat  the  plu- 
mage  is  a  fine  rofe-colour,  deepeil  on  the  wings :  the 
legs  are  grey ;  the  claws  blackilh  ;  and  tlie^  toes  have 
membranes  as  in  the  lad  fpecies.  The  variety  of  this 
fpecies  is  entirely  of  a  beautiful  red  colour,  having  a 
collar  of  black  at  the  lower  part  of  the  neck;  the  Irides 
are  red.  Mr  Latham  imagines  it  is  the  rofeate  In  full 
plumage.  It  is  faid  to  be  of  a  blackifli  chefnut  the  fird 
year ;  becomes  rofe -coloured  the  fecond,  and  of  a  deep 
fcarlet  the  third.  It  lives  on  fmall  fifh. 

3.  The  dwarf  fpecies,  or  platalea  pi^mea,  is  about 
the  fize  of  a  fparrow.  The  bill  is  black,  longer  than 
the  head,  flat  at  the  end,  and  nearly  of  a  rhomboidal 
fom  ;  the  angles  and  top  of  the  upper  mandible  are 
white ;  the  tongue  is  fmooth ;  the  body  is  brown  above 
and  white  beneath  ;  the  quills  have  white  fliafts ;  the 
tail  is  rounded,  fliort,  and  of  a  brownifh  white  colour  j 
the  feet  have  four  toes,  ixrc  cloven,  and  the  claws  are 
pointed.  It  inhabits  Surinam  and  Guiana. 

PLATANUS,  the  Plane-tree;  a  genus  of  the 
polyandvla  order,  belonging  to  the  moncecia  clafs  of 
jdants. 

Species,  i.  The  orientalis,  oriental  or  eadern  plane- 
tree,  r'les  with  a  very  draight  fmooth  branching  dein 
to  a  great  height.  It  has  palmated  leaves,  fix  or  eight 
inches  long  and  as  much  broad,  divided  into  five  large 
fegments,  having  the  fide  ones  cut  into  two  fmaller, 
green  above,  ant\  pale  underneath  ;  and  long  pendulous 
pedunculi,  each  fudaining  feveral  round  heads  of  clofe- 
litting  very  fmall  flowers ;  fucceeded  by  numerous  downy 
feeds,  colleftcd  into  round,  rough,  hard  balls.  It  is  a 
native  of  Afia  and  many  parts  of  the  ead,  and  grows  In 
great  plenty  in  the  Levant.  2.  The  occidentalis,  occi¬ 
dental,  or  wedern  plane-tree,  riles  with  a  draight  fmooth 
dem,  to  a  great  height,  branching  widely  round  :  It  has 
iobated  leaves,  feven  or  eight  inches  long,  and  from  nine 
cr  ten  to  twelve  or  fourteen  broad,  divided  into  tliree 
large  -lobes p  and  very  fmall  flowers,  collefted  into  round 
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heads,  fucceeded  by  round  rough  balls  of  feed.  It  is  a  . 

native  of  Virginia  and  other  parts  of  North  America ; 
where  it  attains  an  enormous  fize,  and  is  remarkable  for 
having  itg  dem  all  of  an  equal  girt  for  a  confiderable 
length  :  we  have  an  account  of  (ome  trees  being  eight 
or  nine  yards  in  circumference,  and  which,  when  felled, 
afforded  20  loads  of  wood.  The  varieties  of  thefe  two 
fpecies  are  the  Spanifh  or  middle  plane-tree,  having  re¬ 
markably  lar^e  leaves  of  three  or  five  narrow^er  feg¬ 
ments  ;  and  the  maple-leaved  plane-tree,  having  fmaller 
leaves,  fomewhat  Iobated  into  five  fegments,  refembling 
the  map  pie-tree  leaf. 

All  thefe  elegant  trees  are  of  hardy  temperature,  fo 
as  to  profper  here  in  any’-  common  foil  and  expcfiire  in  . 

our  open  plantations,  &c.  and  are  fome  of  the  mod  de- 
firable  trees  of  the  deciduous  tribe.  They  were  in  fin- 
gular  edeem  among  the  ancients  cf  the  ead,  for  their 
extraordinary  beauty,  and  the  delightful  fhade  they  af¬ 
forded  by  their  noble  foliage.  The  leaves  commonly 
expand  in  May,*  and  fall  off  early''  in  autumn  ;  and  the 
flov^-ers  appear  in  fpring,  a  little  before  the  leaves,  being 
fucceeded  by  feeds,  which  in  fine  feafons  frequently 
ripen  here  in  September,  Thefe  fine  trees  are  fingu- 
larly  fitted  for  all  ornamental  plantations.  Their  draight 
growth,  regular  branching  heads,  and  the  lofty  flat  lire  . 

they  attain,  together  with  the  extraordinary  breadth  of 
their  luxuriant  leaves,  render  them  extremely  defirable 
furniture  to  adoni  avenues,  lawns,  parks,  and  woods ; 
fome  dlfpofed  in  ranges,  fome  as  fingle  d a ndards,  others 
ill  clumps,  fome  In  groves,  &c.  I'hey  are  inoit  excel¬ 
lent  for  fhade ;  for  it  is  obfervahle,  that  no  tree  is  better 
calculated  to  defend  us  from  the  heat  in  fuminer,  by  its 
noble  fpreading  foliage,  and  to  admit  the  fun's  rays 
more  freely  in  winter,  on  account  of  the  diftance  of  its 
branches,  which  is  always  in  proportion  to  the  fize  of 
the  leaves.  They  may  alfo  he  employed  in  the  col¬ 
lection  of  fored -trees,  in  woods,  to  grow  up  to  timber, 
in  which  cafe  they  will  alfo  prove  advantageous  in  time. 

In  fhort,  thefe  noble  trees  claim  the  ellcem  of  ever)'  one 
concerned  in  plantations  of  eveiy  kind ;  hut  more  par¬ 
ticularly  in  extenfive  ones,  where  they  may  be  fo  vari- 
oufly  dlfpofed  as  to  have  a  charming  efteid. 

The  propiigoUon  of  thefe  trees  is  by  feed,  layers,  and 
cuttings.  The  feeds  frequently  ripen  in  thefe  parts, 
and  are  alfo  procured  from  other  countries,  and  may  be 
obtained  of  the  nurferymen  or  feedfmen.  The  bed 
feafon  for  fowliig  them  is  autumn,  if  they  can  be  then 
poffibly  procured.  Choofe  a  fomewhat  fnady  moilt  foil ; 
and  having  dug  the  ground,  and  raked  it  fine,  form  it 
into  four-feet  w'ide  beds,  and  either  fcatter  the  feeds 
evenly  on  the  furface  and  rake  them  in,  or  previoufly 
wath  the  hack  of  a  rake  turn  the  earth  off  the  furface 
near  half  an  inch  deep  into  the  alleys ;  then  fow  the 
feed,  and  direclly,  with  the  rake  turned  the  proper  way, 
draw  the  earth  evenly  over  the  feeds,  and  trim  the  fur¬ 
face  fmooth;  many  of  the  plants  will  rife  in  fpring,  and 
probably  may  not  till  the  fpring  following.  When  they 
are  one  or  two  years  old,  plant  them  out  in  nniffery 
rows,  two  or  three  feet  afiinder,  and  about  half  that  di-  I 
fiance  iirthe  lines ;  here  to  remain  till  of  a  proper  fize 
for  final  tranfplantation.  The  method  of  propagation 
by  layers  is  veiy  commonly  prntfiifed  in  the  nurferies,  in 
default  of  feed,  and  by  which  they  n'ofi  readily  grow  ; 
for  which  purpefe,  fome  ftout  plants  for  llools  miift  be 
planted,  which  la  a  year  after  inidt  be  headed  down 
I  near 
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irtsnd,  near  the  bottOM.  that  they  mjythfow  out  many  (hoots  fpirits.  Tins,  however,  is  to  t/e  cautioUfly  ohfers'c'd,  PP 
near  the  ground,  convenient  for  laying }  which,  in  the  that  he  has  not  a  bloody  heat  given  him  for  ten  days  or  _ 
autumn  after  theyare  produced,  layby  for  (iit-layingj  and  a  fortnight  before  the  plate  is  to  be  run  for  5  and  that 
by  autumn  after,  they  will  be  Well  rooted,  and  form  the  laft  heat  that  is  given  hint  the  day  before  the  race, 
plants  two  or  three  feet  high,  fo  may  be  fepai-ated,  and 
planted  in  nurfery-rows  like  the  fewilings.  AH  the 


hIs  clotlics  1  this  will  make  him  run  with 


•forts  will  take  tolerably  by  cutting  off  the  ftrong  yoUng 
flioots ;  but  the  plat  anus  Occident  aits  hiore  freely  than 
the  onental  kind.  Autumn  is  the  beft  feafon  :  as  foon 
as  the  leaf  falls,  cboofe  ftrong  young  flioots,  and  plant 
them  in  a  moift  foil ;  many  of  them  will  grow,  and 
'make  tolerable  plants  by  next  autumil.  It  rtiould  be  re¬ 
marked,  that,  in  order  to  continue  the  diftin^lion  of  the 
varieties  more  effectually,  they  fhould  be  prop^^gated 
either  by  layers  or  cuttings  :  for  when  raifed  from  feCd, 
thofe  of  the  refpeCtive  fpecies  geilCfally  vary. 

PLATBAND,  in  gardeiungj  a  border  or  bed  of 
flowers,  along  a  wall>  or  the  fide  of  a  pattert’e,  frequent¬ 
ly  edged  with  box,  &c. 

Platband  of  a  doOr  or  window,  is  ufed  for  the 
Tmtel,  where  that  is  made  fquare,  or  not  much  marked. 

PLATE,  a  term  which  denotes  a  piece  of  wTought 
filver,  fuch  as  the  ftiallow  veffel  off  which  meat  is  eaten. 
It  is  iikewlfe  ufed  by  our  fportfmen  to  exprefs  the  re¬ 
ward  given  to  the  bell  horfe  at  our  races. 

^  The  \^anning  a  plate  is  not  the  work  of  a  few  clays 

owner  of  the  horfe;  but  great  care  and  prepa¬ 
ration  is  to  be  made  for  it,  if  there  is  any  gi  eat  depen¬ 
dence  on  the  fuccefs.  A  month  is  the  lead  time  that 
can  be  allowed  to  draw  the  horfe’s  body  clear,  and  to 
refine  his  wind  to  that  degree  of  perfedlion  that  is  at¬ 
tainable  by  art. 

It  is  firft  neceflary  to  take  an  exaft  view  of  his  body, 
whether  he  be  low  or  high  in  flefii ;  and  it  is  alfo  necef- 
fary  to  confider  whether  he  be  dull  and  heavy,  or  brilk 
and  lively  when  abroad.  If  he  appear  dull  and  heavy, 
and  there  is  reafon  to  fuppofe  It  Is  owing  to  too  hard 
riding,  or,  as  the  jockeys  exprefs  it,  to  fomc  greafe  that 
has  been  diffolved  in  hunting,  and  has  not  beeii  removed 


mull  be  in 

gi'eatly  more  vigour,  when  ftnpped  for  the  race,  UUd 
feeling  the  cold  wind  on  every  part. 

In  the  fecoiid  -week,  the  horfe  fhould  have  the  fame 
food,  and  more  elcCrcife.  In  the  laft  fortnight,  he  miiit 
have  dried  oats,  that  have  been  hulled  by  beating.  Af¬ 
ter  this  they  arc  to  be  wetted  In  a  quantity  of  Whites  of 
eggs  beaten  up,  and  then  laid  out  In  the  fun  to  diy ; 
and  when  as  dry  as  before,  the  horfe  is  to  have  them. 
This  fort  of  food  Is  very  light  of  digeftlon,  and  very 
good  for  the  Creature’s  wind.  The  beans  in  this  tim> 
mould  be  given  more  fparlngly,  and  the  bread  fhould 
be  made  of  three  parts  wheat  and  one  part  beans.  If 
he  fhould  become  coftive  under  this  couiTe,  he  muft  thCH 
have  fome  ale  and  whites  of  eggs  beaten  together ;  thfs 
will  cool  him,  and  keep  his  body  moift. 

In  the  laft  week  the  mafh  is  to  be  omitted,  and  bar^ 
ley-water  given  him  in  its  place,  ewry  day,  till  the  d.ry 
before  the  race  :  he  fhould  have  his  fill  of  hay  ;  then  he; 
muft  have  it  given  him  more  fparingly,  that  he  may 
have  time  to  digeft  it ;  and  in  the  morning  of  the  race 
day  he  muft  have  a  toaft  or  two  of  white  bi*ead  foaked 
in  fack,  and  the  fame  juft  before  he  -is  let  out  to  the 
field.  This  is  an  excellent  method,  becaufe  the  two 
extremes  of  fullnefs  and  falling  are  at  this  time  to  be 
equally  avoided ;  the  one  hurting  his  wind,  and  the 
other  occafioning  falntnefs  that  may  make  him  lofe. 
After  he  has  had  his  food,  the  litter  is  to  ht  fhook  up, 
and  the  ftable  kept  quiet,  that  he  may  be  difturbed  by 
nothing  till  he  is  taken  out  to  run. 

PLATFORM,  in  the  military  art,  an  elevation  of 
earth,  ort  which  cannon  is  placed  to  fire  on  the  enemy  I 
fuch  arc  the  mounts  in  the  middle  of  curtlns.  On  the 
ramparts  there  Is  always  a  platfonn,  where  the  cannoh 
are  mounted.  It  is  made  by  the  heaping  up  of  earth 


by  fcouring,  then  the  proper  remedy  is  half  an  ounce  of  on  the  rampart,  or  by* an  arrangement  ofmadriers,  n’fing 
diapente  given  ia  a  pint  of  good  fack ;  this  will  at  once  Infenflbly,  for  tiie  cannon  to  roll  on,  either  in  a  cafe- 
remove  the  caufe,  and  revive  the  creature’s  fpiritS.  mate  Or  on  attack  In  the  outworks.  All 
After  this,  for  the  firft  week  of  tlic  mdntli,  he  is  to 
be  fed  with  oats,  bread,  and  fpllt  beans ;  giving  him 
fometimes  the  one  and  fomctimes  the  other  as  he  likes 
beft ;  and  always  leaving  fome  in  the  locker,  that  he 
may  fe.'a  at  leifure  when  he  left  alone.  When  the 
groom  returns  at  the  feeding-time,  whatever  is  left  of 
ihis  muft  be  removed,  and  frefh  given  ;  by  this  means  the  • 
vreature  will  foon  become  high-fpinted,  wanton,  and  full 
of  play.  Every  day  he  muft  be  rode  out  an  airing,  and 
every  other  day  It  wall  be  proper  to  give  him  a  little  more 
Txercife ;  but  not  fo  much  as  to  make  him  fweat  loo 
much.  The  beans  and  or^s  In  this  cafe  arc  to  be  put 
into  a  bag,  and  beaten  till  the  hulls  are  all  off,  and  then 
winnowed  clean  ;  and  the  bread,  Inftead  of  being  chip¬ 
ped  in  the  common  Way,  Is  to  have  the  <iruft  clean  cut 
off.  If  the  horfe  be  In  good  flefh  and  fpirits  when  ta- 


ken  up  for  Its  month’s  preparation,  the  diapente  muft 
be  omitted  ;  and  the  chief  bufinefs  will  be  to  give  him 
g^d  food,  and  fo  much  exercife  as  will  keep  him  in 
wind,  without  overfweating  him  or  tiring  his  fpirits. 
When  he  takes  larger  exercifes  afterwards,  towards  the 
rnd  of  the  month,  It  will  be  proper  to  have  fome  horfes 
in  the  place  to  rtin  againft  him.  This  will  put  him 
lipon  his  mettle,  and  the  beating  them  will  give  him 
VoL.XV.  PartL 


mate  t>r  on  attack  in  the  outworks.  All  pra6li- 
tionerS  are  agreed,  that  no  fhot  can  be  depended  on, 
Unlefs  the  piece  can  be  placed  on  a  folld  platform ; 
for  if  the  platform  (bakes  with  the  firft  impiilfc  of 
the  powder,  the  piece  rriiift  Hkewlfc  fhakc,  which  will 
alter  Its  diredllon,  and  render  the  (bot  uncertain. 

pLAtroRM,  in  architeflure,  Is  a  row  of  beams  which 
fupport  the  timber-work  of  a  roof,  and  lie  on  the  top  of 
a  wall  where  the  entablature  ought  to  be  raifed. 

This  term  is  alfo  ufed  for  a  kind  of  temce  or  broad 
fmooth  open  walk  at  the  top  of  a  building,  from  whence 
a  fair  profpefl  may  he  taken  of  the  adjacent  country* 
Hence  an  edifice  is  faid  to  be  covered  with  a  platfoiVn, 
when  It  is  flat  at  top,  and  has  no  ridge,  Moft  of  the 
oriental  buildings  are  thus  covered,  as  w'ere  all  thofe  of 
the  ancients.  > 

Platform,  or  Or/op,  In  a  man  of  w&r,  a  place  ofi 
the  lower  deck,  abaft  the  main-rtiaft,  between  It  and 
the  cockpit,  and  round  about  the  main  capftan,  whCrc 
provifion  is  made  for  the  wounded  men  in  time  of  ac* 
tiem. 

PLATINA  is  a  metallic  fubftance  lately  difeoveredL 
The  name,  which  has  an  allufion  to  its  colour,  Is  a  di¬ 
minutive  of  plata,  and  fignlfies  little  filver.”  From 
Its  great  fpecific  gravity,  and  other  refcmblances  which 
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xt  has  to  gold,  It  has  been  called  or  hlanc^  or  ^while  gold; 
from  its  refraftory  nature,  diabolus  metallorum;  from  fome 
doubts  entertained  of  its  cliara6ler  as  a  metal,  bianco^ 
nvhite  jack^  white  rogucy  or  white  mock  metal.  It  has  alfo 
received  the  appellation  of  the  eighth  metal ;  and,  pro¬ 
bably  from  fome  diftri<^l  which  affords  it,  has  gotten 
the  name  of  platina  del  Pinto, 

The  firft  in  Europe  who  mentioned  it  by  its  prefent 
name  ^\’as  Don  Antonio  UUoa,  a  Spanifh  mathemati¬ 
cian,  who  in  1735  accompanied  the  French  academi¬ 
cians  that  were  fent  by  their  fbvereign  to  determine  the 
figure  of  the  earth  by  meafuring  a  degree  of  the  meri¬ 
dian  in  Peru.  In  the  relatiorl  of  his  voyage,  which 
was  publifhed  at  Madrid  in  1748,  he  fays,  that  the 
golden  mines  in  the  territory  of  Choco  had  been  aban¬ 
doned  on  account  of  platina ;  which  he  reprefents  as  a 
hard  flone  not  eafily  broken  by  a  blow  on  the  anvil, 
which  could  not  be  fubdued  by  calcination,  and  from 
which  the  gold  could  not  be  extra<Sfed  without  much 
labour,  much  expence,  and  great  difficulty. 

The  particular  places  of  Choco  where  it  is  found  are 
Novita  and  Citara ;  but  in  what  quantity  it  is  there  to 
be  met  with  is  not  afeertained.  Tlie  miners,  difeover- 
ing  at  an  early  period  that  it  was  a  metal,  had  begun 
to  employ  it  in  adulterating  their  gold ;  and  the  court 
®f  Spain,  it  is  faid,  dreading  the  confequences,  took 
meafures  not  only  to  prevent  its  exportation,  but  partly 
to  conceal  the  knowledge  of  it  from  the  world.  It  is 
reported  in  the  Chemical  Annals  for  July  1792,  that 
when  the  gold  is  brought  from  Choco  to  be  coined  in 
the  two  mints  of  Santa-fe,  in  that  of  Bogota  and  Po- 
payan,  the  gold  undergoes  a  new  examination,  the  pla¬ 
tina  that  remains  is  carefully  feparated,  and  being  given 
to  officers  appointed  by  the  king,  they,  as  foon  as  a 
certain  quantity  is  collected,  carry  it  away,  and  before 
witnefles  throw  it  into  the  river  Bogota,  at  two  leagues 
diftance  from  Santa-fe,  or  into  the  Cauca,  about  one 
league  dittant  from  Popayan. 

In  the  Phyfical  Journals  for  November  1785  we  are 
told,  that  the  primitive  mines  which  produced  it  have 
uot  yet  been  difeovered  in  any  part  of  the  globe,  and 
that  thofe  which  furnifh  it  at  prefent  are  of  the  fecon- 
daiy  kind,  being  ftrata  of  loofe  earth  wafhed  down  from 
the  higher  grounds.  In  thefe  ftrata  the  particles  are  re¬ 
ported  to  be  from  the  hze  of  a  millet  feed  to  that  of  a 
pea.  The  author  of  the  account  fays,  that  he  had  fome 
pieces  which  weighed  from  15  to  20  grains ;  and  adds, 
that  on  trying  fome  of  them  between  fteel  rollers  in  the 
prefence  of  MefTrs  Darcet  and  Tillet  at  Paris,  they 
were  pcrfedly  laminated.  He  fays  alfo,  that  a  native 
piece  of  platina  was  found  nearly  of  a  fquare  figure,  and 
dmofl  as  targe  as  a  pigeon’s  egg,  which  was  depo- 
fited  in  the  Royal  Society  of  Bifcay,  M.  de  Buffon, 
however,  fays  exprefsly,  that  “  a  perfon  of  credit  had 
aflured  him  that  platina  is  fometimes  found  in  large 
maifes ;  and  that  he  had  feen  a  lump  of  it  weighing  no 
lefs  than  20  lib.  which  had  not  been  melted,  but  taken 
in  that  ftate.out  oCthe  mine.”  As  to  the  fmall  particles, 
they  are  of  a  whiter  colour  than  iron,  with  a  fmooth 
furface.  Their  figure  is  generally  of  an  oblong  form, 
■very  flat^  rounded  in  the  edge,  and  has  been  aferibed 
to  the  hammering  of  the  mills  in  which  the  gold  is  amal¬ 
gamated. 

The  heterogeneous  fubftances  with  which  the  platina 
g^^raUy  mixed  are  particles  of  gold,  grains  of  quartz 


or  cryftal,  fome  fand  of  a  brownifh  hue,  and  fome  dull  of  Phtlni, 
a  dark  colour  obedient  to  the  magnet,  and  which  feems 
to  be  fragments  of  other  irregular  dark-coloured  particles, 
which  refemble  pieces  of  emery  or  loadftone.  Dr  Ingen- 
houfz,  however,  fays,  that  every  particle  even  of  fome  line 
platina  which  he  examined  obeyed  the  magnet  more  or 
lefs,  excepting  fome  that  w^ere  tranfparent  and  ftony ; 
and  that  thefe  were  all  magnets  in  themfelves,  or  that 
each  of  thefe  particles  had  two  poles,  which  he  could 
change  at  pleafure  by  magnetic  bars.  In  about  72 
pounds  weight  of  platina  which  was  brought  from  Spa¬ 
nifh  America,  M.  Magellan  found  not  only  tt  large 
quantity  of  ferruginous  faud,  but  many  pieces  of  vege¬ 
table  ftalks,  a  number  of  feeds,  and  fome  very  fmall  red 
cryftals  like  rubies.  Thefe  cryftals  being  fent  to  M. 
Achard  of  Berlin,  he  tried  them  as  far  as  their  minute- 
nefs  and  fmall  quantity  would  permit,  and  at  lafl  con¬ 
cluded  that  they  really  were  rubies.  As  for  the  mel’- 
curial  globules,  which  are  fometimes  intermixed  with  the 
particles'  of  platina,  they  are  entirely  foreign  to  its 
mines.  They  are  now  generally  thought  to  be  part  of 
the  mercury’’  that  has  been  employed  in  amalgamation  ; 
and  which  could  not  be  brought  from  a  place  lefs  diftant 
than  Guancavelica,  about  900  miles  from  the  province 
of  Choco  where  the  platina  is  found. 

This  metal,  though  not  under  its  prefent  name,  which 
was  firfl  mentioned  by  Don  UUoa,  -  has  perhaps  been 
known  in  Europe  fiiice  1741.  At  that  period  Charles 
Wood  found  in  Jamaica  fome  platina  which  was  brought 
from  Carthagena.  He  even  made  fome  chemical  trials 
of  it.  Among  others,  he  attempted  to  cupel  it ;  and 
obferves,  in  the  account  which  he  gave  of  it  in  1 749,  that 
the  Spaniards  had  a  method  of  calling  it  into  different 
forts  of  toys,  which  are  common  enough  in  the  Spanifh 
Weft  Indies.  It  was  probably,  too,  imported  into 
Spain  foon  after  its  difeovery  in  America.  It  is  faid 
that  Rudenfehoel  caiTied  fome  of  it  from  Spain  to 
Stockholm  in  1745  ;  and  the  firft  important  fet  of  ex¬ 
periments  that  appeared  on  the  fubje6l  were  thofe  of 
Scheffer,  one  of  the  members  of  the  Swediffi  Academy. 

They  were  publifhed  in  1752  ;  and  gave  thk  informa¬ 
tion,  that  platina  is  eafily  fufible  with  arfenic,  but  when 
alone  remains  unchanged  by  the  moft  violent  heat  of  the 
furnace.  Tw'o  years  after  Dr  Lewis  publiflied  fome 
papers  concerning  this  metal  in  the  Royal  Philofophical 
Tranfaftions  of  London.  This  eminent  chemift,  in  the 
courfe  of  his  experiments,  had  examined  it  b^  ’h  in  the 
dry  and  the  wet  way  ;  difeovered  a  number  of  its  relative 
affinities;  mixed  it  in  different  proportions  with  different  * 
metals ;  and  had  fiifed  it  with  arfenic,  though  he  did 
not  afterwards  attempt  to  feparate  them. 

In  1757  Margraaf  publilhed  feveral  very  interefting 
obfervations  about  the  method  of  feparating  it  from  the 
iron  which  always  accompanies  it. 

In  1758  and  1763  Macquer  and  Beaume  made  upon  See  Ckt* 
It  a  confiderable  number  of  exj^riments  together,  and^^ry* 
formed  of  it  at  laft  a  concave  mirror.  “  *3**' 

And  it  was  in  1780  that  the  youmaux  de  Phyjiqne 
gave  an  account  of  the  labours  of  Bergman  on  the  fame 
fubje£l. 

The  platina  of  which  the  toys  w^ere  made  In  the  Spa.- 
nifh  Weft  Indies  was  found  by  Dr  Lewis  to  be  always — 1347* 
mixed  with  fome  other  metals.  What  thefe  particular 
mixtures  were  is  not  weU  known ;  but  many  of  the  al¬ 
lays  formed  by  Dr  Lewis  himfeff  have  promifed  to  be 
4.  both. 
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botH  ornamental  and  ufeful.  He  found  that  platlna,  regia  by  martial  vitriol ;  and  upon  a  property  which 
which  is  i  of  the  whole  mafs,  will  render  gold  no  paler  platina  has,  and  not  gold,  of  being  capable  of  precipw  ^ 
than  a  guinea,  which  contains  only  A  of  filver.  He  tatlon  from  aqua  regia  by  fal  ammoniac.  When  there- 
found  that  copper  was  much  improved  by  allaying  it  fore  we  would  difeover  if  gold  be  aUayed  with  platina, 
with  platina  in  certain  proportions ;  and  that  equal  parts  let  it  be  diffolved  in  aqua  regia  ;  and  to  this  foliition, 
of  platina  and  brafs  formed  a  compound  not  fubjed  to  which  will  contain  botli  metals,  let  fome  fal  ammoniac 
tarnifh,  and  which  might  be  employed  with  great  ad-  diffolved  in  water  be  added  j  upon  which  the  platina 
vantage  for  the  fpeculums  of  telefcopcs.  will  be  precipitated  in  fOrm  of  a  brick-coloured  fedi- 

Befides  allaying  it  with  the  different  metals,  it  was  an  ment.  If,  on  the  other  fide,  we  would  know  if  platina 
objed  equally  interefling  to  the  chemias  and  fociety  contain  any  gold,  let  this  platina  be  diffolved  in  aqua 
that  platina  ftiould  be  obtained  pure  and  unmixed ;  and  regia,  and  to  the  folution.  add  a  folution  of  martial  vi- 
tkat  means  (hould  be  contrived  to  render  it  fufible,  mal-  triol  in  water  j  upon  which  the  liquor  will  become  tur- 
leable,  and  dudile.  We  are  now  to  fee  what  the  bid,  and  the  gold  will  form  a  precipitate  which  may  be 
chemlfls  have  done  to  ?xcomplifh  thefe  ends.  They  eafily  feparated  by  decanting  and  filtrating  the  liquor, 
readily  faw  that  it  would  be  neceffary,  in  the  firfl  place,  I'his  property  which  platina  pofleffes  of  being  precipi- 
to  bring  it  to  a  ftate  of  ultimate  divifion,  and  that  this  tated  by  martial  vitriol  was  firil  difeovered  by  M.  Schef- 
ikould  he  tried  in  one  or  other  of  thefe  two  wap  ;  by  fer. 

diffolving  it  in  acids,  or  by  fufmg  it  along  with  fome  With  refped  to  the  iron  contained  among  the  platina, 
other  metal ;  for  by  itfelf  it  had  hitherto  proved  abfo-  M.  de  Buffon  feparated,  by  means  of  a  magnet,  fix  parts 
ktely  unfufible,  except  when  expofed  to  the  focus  of  a  out  of  feven  of  a  parcel  of  platina.  He  diftinguiflied 
large  burning  glafs,  or  the  kindled  flream  of  dephlo-  two  different  matters  in  platina  ;  of  which  one  was 
gift^icated  or  vital  air.  Among  the  methods  which  they  black,  friable,  and  attraftable  by  magnets  ;  and  the 
employed  to  feparate  it  from  gold,  the  principal  were  other  confifled  of  larger  grains,  v^'as  of  a  livid  white  or 
the  following  ;  The  firft  was  by  uniting  the  mixture  of  ycllowifh  colour,  much  lefs  attra<5lable,  and  was  exten- 
platina  and  gold  with  mercury,  and  grinding  the  amal-  fible.  Between  thefe  two  different  matters  were  many 
^m  for  a  confiderable  time  with  water  ;  in  which  pro-  intermediate  particles,  fome  partaking  more  of  the  for- 
cefs  the  platina  was  gradually  thrown  out,  and  the  gold  mer,  and  fome  of  the  latter.  He  thought  that  the  black 
retained  by  the  quickfilver.  Another  method  was  by  matter  was  chiefly  iron;  and  fays,  that  he  had  obfer- 
mlxing  a  few  drops  of  a  folution  of  platina  with  above  a  ved  a  fimilar  black  powder  in  many  ores  of  iron, 
hundred  times  the  quantity  of  a  folution  of  gold,  and  M.  Morveau  found,  that  a  Pruffian  blue  could  be 
gradually  adding  a  pure  fixed  alkaline  fait  as  long  as  it  obtained  from  the  black  part  of  the  platina,  by  pouring 
occafioned  any  cffervefcence  or  precipitation.  The  re-  upon  it  fplrit  of  nitre,  and  aftenvards  adding  to  the  fo- 
malnlng  liquor  in  this  cafe  was  fo  yellow,  that  it  lias  lutlon  diluted  fome  phlogillleated  alkali ;  and  that  the 
been  judged  the  platina  would  difeover  itfelf,  though  particles  of  platina  which  could  not  be  attraded  by  mag- 
its  proportion  had  been  lefs  than  a  thoufandth  part  of  nets,  did  not  by  this  method  fliow  any  fign  of  their  con- 
ehat  of  gold.  A  third  mode  of  feparating  platina  and  talning  iron, 

gold  was  that  of  precipitation,  by  means  of  mineral  But  the  mofl  Important  difeovery  concerning  the  fc- 
fixed  alkali ;  for  when  this  alkali  is  mixed  with  a  folu-  paratlon  of  platina  from  other  metals  was  a  method  of 
tion  of  gold  containing  platina,  the  gold  alone  is  preci-  melting  it,  by  which  It  became  a  perfed  metal,  malle- 
pitated,  and  ail  the  platina  remains  diffolved.  Another  able,  and  denfer  than  gold.  It  was  In  1773  *774 

method  was  by  precipitation  of  the  platina  with  fal  am-  that  M.  de  Lifle  effeded  this,  by  dlffolvlng  crude  platina 
moniac.  For  this  purpofe,  to  a  folution  of  the  metal  in  in  aqua  regia,  precipitating  it  from  the  add  inenllriium 
aqua  regia  a  fmall  quantity  of  the  folution  of  fal  ammo-  by  fal  ammoniac,  and  by  fufing  this  precipitate,  without 
niac  In  water  was  added  ;  and  if  the  gold  contained  any  addition,  in  a  double  crucible,  expofed  to  the  iiitenfc 
|ilatina,  the  liquor  inftantly  grew  turbid,  and  a  fine  heat  of  a  forge-fire  excited  by  double  bellows.  M.  Mor- 
j’ellow  or  reddifh  precipitate  quickly  fell  to  the  bottom  ;  veau  has  repeated  tlie  experiment,  and  found  that  he 
if  the  gold  was  pure,  no  precipitation  of  change  of  could  melt  the  precipitate  with  feveral  fluxes ;  he  found 
tranfparency  enfuei  The  fifth  method  of  feparatioa  was  likewife  that  by  means  of  white  glafs,  borax,  and  char- 
bymeans  of  inflammable  liquors.  The  compound  to  be  coal,  he  could  melt  even  crude  platina,  and  could  allay 
examined  was  diffolved  in  aqua  regia  :  the  folution  together  platina  and  fteel  in  various  proportions, 
mingled  with  twice  Its  quantity  or  more  of  rectified  M.  de  Sickcagen  was  the  Inventor  of  another  method  : 
fplrit  of  wine,  and  the  mixture  fuffered  to  ftand  for  he  diffolved  his  platina  in  aqua  regia,  and  precipitated 
fome  days  in  a  glafs  fiightly  covered,  the  gold  rofe  to  the  iron  by  the  prufliate  of  potafs.  In  evaporating  thi« 
the  furface,  leaving  the  platina  diffolved.  Otherwife,  liquor  he  obtained  fmall  o^aedral  cryftais  of  the  colour 
to  the,  folution  of  the  metal  In  aqua  regia  about  half  its  of  rubies  ;  which,  being  expofed  to  a  ftrong  heat,  yield- 
quantity  of  any  colourlcfs  effentlal  oil  was  added  ;  the  ed  a  metal  which  bore  eafily  the  ftroke  of  the  hammer, 
two  were  fhaken  wxU  together,  and  fuffered  to  Veft ;  which  could  be  readily  drawn  into  wire,  and  was  ex- 
upon  which  the  oil  rofe  immediately  to  the  furface,  tremely  malleable. 

carrying  ^the  geld  with  It,  and  leaving  the  platina  dif-  In  attempting  to  refine  platina  by  the  diy  way,  cii- 
folved  in  the  acid  under  It,  Or,  the  goH  was  taken  up  pellation  was  a  method  to  which  the  chemifts  early  had 
ftill  more  readily  and  more  perfe^y  by  ether,  or  the  recourfe  ;  but,  notwlthftandlng  their  utmoft  endeavours, 
ctherial  fpirit  of  wine.  But,  after  all,  the  moft  effec-  It  has  not  been  attended  with  all  the  fuccefs  which  could 
tual  and  advantageous  method  of  feparating  platina  from  have  been  vvlflied.  It  was  found  that  the  fcorlficatlon 
Igold  was  founded  on  a  property  which  gold  has,  and  proceeded  as  well  at  the  beginning  of  the  operation,  as 
platina,  of  being  capable  of  precipitation  from  aqiia  when  gold  and  filver  are  cupelled;  but  tlic  cupellation 

£  z  after.. 
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a.  ;iftenv*Ards  became  more  and  more  difficult ;  because,  as 
the  quantity  of  Wad  dimiiunied,. the  matter  became  lefs 
and  lefs  fulible,  and.at.  laft  ceafed  to  be  fluid,  notwkh- 
flandiug^  the  moft' violent  heat ;  and  alfo  becaufe,  when 
the  quantity  of  platina  was  greater  thap  that  of  the  lead, 
this  latter  metal,  was  protedted,  and  not  converted. into 
litharge.  Hence  the  regiilus  obtained  was  always  dark- 
coloured,  rough,  adhering  to  the  eupeJ,  'brittle,  and 
weighing  more  than  the  platina  originally  employed, 
from  the  lead  which  remained  united  with  it.  Meff.  M^- 
quer  and  Beaume  appear  neverthelefs  to.  have  carried 
this  experiment  further ;  they  kept  the  matter  expofed 
to  a  violent  fire  during  a  longer  time  ;  that  is,  about  50 
hours  fncceflively  ;  and  therefore,  although  their  platina 
was  tarnifhed  and  rough  on  its  furface,  it  Wcis  internally 
white  and  fiunlng,  ealily  feparable  from  the  cupel,  and, 
a  little  diminifhed  in  weight ;  a  certain  proof  that  no 
lead  remained  in  it.  This  platina  \vas  alfo  dudlile,  and 
capable  of  extenfion  under  the  hammer. 

Cupellation,  therefore,  though  not  the  beft,  is  at  leaft 
a  certain  method  of  applying  jnatina  to  ufe,  and  oi  for¬ 
ming  it  into  utenfils. 

What  has  been  thought  a  prefei-able  method,  is  firfl: 
to  fufe  the  platina  with  arfenic,  and  afterwards  dilFipate 
this  laft  metal  by  a  ftrong  heat :  by  this  means  Acliard 
and  Rochon  w'ere  able  to  obtain  a  pure  platina  ;  of  which 
the  former  made  fome  fmall  crucibles,  and  the  latter,  by 
allaying  It  with  copper  and  tin,  fome  large  mlrrom  for 
refleding  telefcopes. 

Jeanety  of  Paris  has  gone  ftill  farther  ;  befides  fnuff- 
boxes,  watch-chains,  and  a  coffee-pot  of  platina  prepa¬ 
red  by  this  artift,  the  world  has  feen  a  lens  weighing  fix 
pounds,  a  ball  weighing  nine,  and  two  bars  1 9  feet  long, 
and  weighing  no  lefs  than  1 1  pounds  each.  This  gentle¬ 
man  has  the  merit  of  being  the  firft  who  wrought 
this  metal  In  the  great  way.  The  method  he.  employ¬ 
ed  was  far  from  being  new  ;  It  had  been  fuggefted  by 
Scheffer,  by  Willis,  by  Margraaf,  and  was  afterw^ards 
praftifed  by  Achard,  Morveau,  and  a  great  many  others, 
but  who  always  prepared  It  in  vei*y  fmall  quantities.  Iii 
the  Chemical  Annals  for  July  1792,  the  following  ac¬ 
count  of  it  is  given  by  himfelf. 

The  platina  is  firft  pounded  In  water,  to  difeiigage  it 
from  the  ferruginous  and  other  heterogeneous  particles 
that  are  mixed  with  it,  “  This  being  done,  I  take  (fays 
he)  one  pound  and  a  half  of  platina,  two  pounds  of 
white  arfenic  in  powder,  and  one  pound  of  purified 
]X)tafh.  I'  mix  the  whole  :  I  put  a  crucible  In  the  fire 
capable  of  containing  about  20  pounds;  when  my  furnace 
and  crucible  arc  well  licated,  I  throw  into  the  crucible  one 
third  of  the  mixture,  and  apply  a  good  heat ;  I  then 
add  a  fecond  quantity  and  a  third,  and  fo  on,  al^vays  ta¬ 
king  care  at  every  time  to  mix  the  whole  with  a  rod 
of  platina.  I  give  now  a  confiderable  force  to  the  fire  ; 
^id  wdien  I  am  certain  that  the  whole  is  completely  in 
a.ftate  of.  fufion,  I  witlidniw  my  crucible  and  leave  It 
to  cool.  After  breaking  It,  I  find  a  button  that  is  welli 
formed  and  attraflable  by  the  magnet.  I  bruife  this 
button  Into  fmall  pieces,  and  fufe  It  a  fecond  time  in  the 
fame  manner :  if  this  fecond  fufion,  which  it  generally 
is,  be  not  fufficlent  to  effed  the  feparation  of  the  Iron 
from  the  platina,  I'  fufe  it  a  third  time  ;  but.  if 
obliged  to  do  it  a  third  time,  I  always  put  two  buttons 
together,  to  fave  at  once  a  erucihle  and  charcoal. 

This  firft  operation,  being  finilhed,,  1  take  a  crucible 


with  a  flat  bottom  and  of  a  circumference  to  give  to  the  Phtint,  ' 
button  about  three  inches  and  a  quaiter  la  diameter.  ^  ■--y  •mj  | 

I  make  this  crucible  red  hot,  and  throw  Into  it  one  ^ 

pound  and  a  half  of  the  platina  which  has  been  already 
fufed  with  the  arfenic  after  it  was  broken  Into,  fmall  J 

pieces;  to  this  I  add  a  quantity  of  arfenic. of. the  fame 
w’dght,  and  about  half  a  pound  of  refined  potalh.  I  give, 
to  the  fire  a  confiderable  force;  andw'hen  I  am  certain  that 
the  whole  is  completely  In  a  ftate  of  fuiion,  I  withdraw 
my  crucible  and  leave  it  to  cool,  taking  care  always  tcfc 
place  it  hori/ontally,  that  the  button  may  be  of  an 
qual  thicknefs.  Alter  breaking  the  crucible,  I  find  a  but¬ 
ton  clear  and  fonorous,  and  w’eighiiig  commonly  about 
I  pound  and  1 1  ounces.  I  have  remarked,  that  in  pro¬ 
portion  to  the  quantity  of  arfeiii;;  combined  wkh  the 
platina,  the  purification  ahvays  fucceeds  with  the  more  ' 

or  lefs  promptnefs  and  cafe  ;  and  the  greater  the  propor¬ 
tion  fo  much  the  better.  In  this  ftate  I^put  my  button 
into  a  furnace  under  a  muffle,  which  ought  not  to  be 
higher  than  the  edge  of  the  button  lying  on  its  flat  fide>. 
and  inclining  a  little  to  the  walls  of  the  mi‘?He.  In  this; 
manner  I  place  three  buttons  on  each  fide  of  the  muffle^ 
and  apply  fire  to  my  furnace,  that  the  muffle  may  be 
equally  heated  throughout :  as  foon  as  the  buttons  be¬ 
gin  to  evaporate  I  ftiut  the  doors  of  my  furnace,  that 
the  heat  may  be  kept  up  to  the  fame  degree  ;  this  ought 
always  to  be  carefully  attended  to  even  to  th«  end  of. 
the  operation,  for  even  a  temporaiy  excefs  of  heat . 
might  fpoil  the  whole  of  my  paft  operations  and  render 
them  abortive.  I  caufe  my  buttons  to  volatilize  during,  j. 

fix  hours,  alw  ays  tiiking  care  to  change  their*  fituation,  ^  : 

that  eveiy  part  may  receive  an  equal  portion  of  heat 
I  then  put  them  in  common  oil,  and  for  a  like  time 
keep  them  in  a  fire  fufficient  to  dlffipate  the  oil  in  fmoke^.  i  I 

I  continue  this  operation  as  long  as  the  button  emits 
vapours  ;  and  when  the  evapoiatlon  has  ceafed  I  puftv 
the  fire  as  far  as  it  will  go  by  means  of  the  oil,  Thefe 
arfenical  vapours  have  a  bright,  flilning  metallic  appear-, 
ance, which  I  never  can  obtain  any  other  way,  and  wuth- . 
out  which  I  have  never  been  able  to  render  platina  per-.  ’ 

fedlly  malleable, 

**  If  thefe  fteps  wfflich  are  here  pointed  out  be  proper-, 
ly  follow^ed,  the  operation  lafts  only  eight  days.  My 
buttons  are  then  throwm  into  the  nitrous  acid,  and  af-. 
terw^ards  boiled  in  diltillcd, w  ater,  till  no  part  of  the  acid; 
remains  wuth  them;  I  now  heap  them  together  one  alxive.^  | 

another,  apply  the  ftrongeft  poffible  heat,  and  beat  thenx. 
with  a  hammer,  taking  alw’ays  care  at  the  firft  heat  ta?  1  ^ 

make  them  red  hot  in  the  crucible,  that  no  foreign  bo-.  ’ 

dies  may  mix»\vith  them,  as  before  this  comprellion  they; 
are  only  fo  many  fpongy.  maffes,  Ii  afterwards  heat: 
them  in. a  naked  ftate  change  a  nud);  and  bringing*  j 

them  to  a  fquare  form,.!  hammer  them  on  all  fides  for: 
a  fhorter  or  longer  time  according  to  their. bulk.^^ 

Such  is  the  procefs  obfervtd  by  Jeanety  in  fufing  pW.  ■ 

tina  but  he  thinks  that  the  w'orking  of  this  met <il  ia* 
fufceptiblc  of  ftill,  greater  improvemeat.  In.  17 8b  it; 
was  accordingly  prcpofcdiby  fome  of  the  French  che-. 
mifts  to  fufe  platina  by  mixing  it,  with  charcoal  and> 
phofphoric,  glais, .  and  *  aiterwai  ds..  to  expofe  the.  phof^ 
phure  of  platina , to  a  heat  fufficient  to  volatilize  and  dif-. 
fipate  the  phofphorus.This  method  Jucceeded  remarkablyi  | 

w^ell  w’ith  M,  Relletier  ;  but>  befides  being  tedious,  itiiss  I 

difficult  to  feparate  the  laft  portions  of  the  phofphorusj' 
and  as  operations  are.  ahvays  coftly,  therciare  few^ 

artifts 
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M.  de  former  of  lliefe  confifls  of  tin  alone,  the  latter  ge¬ 
nerally  of  three  parts  of  filver  and  one  of  brafs.  When 
a  buckle,  for  inllance,  is  to  be  plated  by  means  of  the 
foft  folder,  the  ring,  before  it  is  bent,  is  hrft  tinned, 
and  then  the  filver-plate  is  gently  hammered  upon  it, 
the  hammer  employed  being  always  covered  with  a 
piece  of  cloth.  <The  filver  now  forms,  as  it  w^ere,  a 
mould  to  the  ring,  and  whatever  of  it  is  not  intended 
to  be  ufed  is  cut  off.  This  mould  Is  faflcned  to  the 


artifts  who  arc  ^ 

Morveau  has  alfo  fufed  platina  with  his  vitreous  flux, 
made  of  pounded  glafs,  borax,  and  charcoal :  and  Beau- 
me  has  advifed  to  fufe  it  with  a  flight  addition  of  lead, 
feifmuth,  antimony,  or  aifenic,  and  by  keeping  the  alloy 
ill  the  fire  a  long  time  to  diflipate  tiie  metals  which  have 
faciUtated  the  fufion.  Platina  may  likewife  be  fufed 
with  a  metal  foluble  in  an  acid  :  the  mixture  being  pul¬ 
verized,  the  alloyed  metal  may  be  dilTolved,  and  the  r  r  n  • 

powder  of  platina  may  then  be  fufed  with  the  flux  of.  ring  of  the  buckle  by  two  or  three  cramps  of  fmall  iron. 
De  Morveau  ;  or,  iiiitead  of  ufing  a  foluble  metal,  a  cal-  wire  ;  after^  which  the  buckle,  with  the  plated  fide* 


Plating, 

Plata. 


cinable  metal  may  be  employed,  and  heated  as  be- 

^apfal.  fore  f .  ' 

The  colour  of  platina,  when  properly  refined,  is  fomc- 
thing  between  that  of  iron  and  filver  ;  it  has  no  fmell,  and 
is  the  heavieil  body  yet  known  In  nature.  According  to 
Mr  Kii  wan  its  fpecific  gravity  is  to  that  of  v,  ater  iis  23 
to  I .  It  may  likewife  be  faid  to  be  the  moll  durable  of  all 
the  metals ;  It  is  harder  than  iron;  it  undergoes  no  altera¬ 
tion  in  the  air,  and  fire  alone  does  not  even  appear  to  pof- 
fefs  the  power  of  changing  It ;  for  which  reafon  it  fonns 
the  of  all  crucibles  that  have  yet  been  invented.  It 
refills  the  a6lion  of  acids,  alkalis,  and  fulphurs  :  it  may 
be  rolled  into  plates  as  fine  as  leaves  of  gold  which  are 
Hfcd  in  gilding  ;  it  is  likewife  extremely  du6lile  :  and 
Dr  Withering  tcDs  us,  that  a  wire  of  platina  is  ftrong- 
er  than  a  wire  of  gold  or  of  filver  of  the  fame  thicknefs ; 
it  is  preferable  to  gold  by  tli^  property  which  it  has  of 
foldering  or  \velding  without  mixture ;  and  it  unite?, 
fays  Chaptal,  two  qualities  never  before  found  in  one 
and  the  fame  fubllance.  When  formed  into  a  mirror,  it 
reflc<^8  but  one  image,  at  the  fame  time  that  it  is  as  un¬ 
changeable  as  a  minor  of  glafs. 

As  thofe  motives  which  at  firll  prepoflefTed  the  court 
of  Spain  againll  this  metal  no  longer  exill.  It  is  to  be 
hoped  that  the  decree  w'lilch  was  paffed  againll  it  will 
fooii  be  revoked,  and.  that  the  Spanllh  monarch  will 
neither  defpife  fo  rich  a  treafure  as  his  mines  of  platina, 
nor  refufe  to  the  world  the  numerous  advantages  that 
may  be  derived  from  a  fubllance  that  promifes  to  be  of 
£u  much  importance  in  commerce  and  the  arts. 

PLATING  is  the  ait  of  covering  bafer  metals  with 
a  thin  plate  of  filver  either  for  ufe  or  for  ornament.  Tt 
is  faid  to  have  been  invented  by  a  fpiir-maker,  not  for 
fhow  but  for  real  utility.  Till  then  the  miore  elegant 
Ipurs  in  common  ufe  were  made  of  folid  filver,  and  from 
tbo  flexibility  of  that  metal  they  were  liable  to  be  bent 
into  incoiivement  forms  by  the  flight  eft  accident.  To 
remedy  this  defedl,  a  workman  at  Birmingham  contri¬ 
ved  to  make  the  branches  of  a  pair  of  fpurs  hollow,  and 
to  fill  that  hollow'  with  a  flender  rod  of  ft  eel  or  iron, 
binding  this  a  great  improvement,  and  being  defirous 
to  add  cheapnefs  to  utility,  he  continued  to  miLe  the 
hollow  largrer,  and  of  courfe  the  iron  thie\!er  and’ 
thicker,  till  at  laft  he  difeovered  the  means  of  coating 
an  iron  fpur  with  filver  in  fuch  a  manner  as  to  make  it 
equally  elegant  with  thofe  which  were  made  wholly  of 
that  metal.  The  invention  was  quickly  applied  to 
other  purpofes ;  and  to  numberlefs  utenfils  wliich  were 
formerly  made  of  brafs  or  iron  are  now'  given  the  ftrength 
of  thefe  metals,  and  the  elegance  of  filver,  for  a  fmall 
additional  expencc. 

The- filver  plate  is  generally  made  to  adhere  to  the 
bafer  metal  by  means  of  folder;  which  is  of  tw'o  kinds, 
tht/oft  and  tilt or  the /in  and /thcr  The* 


undermoft,  is  laid  upon  a  plate  of  iron  fufficiently  hot 
to  melt  the  tin,  but  not  the  filver.  The  buckle  is  then 
covered  with  powdered,  rcfin  or  anointed  with  turpen¬ 
tine  ;  and  left  there  ftiould  be  a  deficiency  of  tin,  a 
fmall  portion  of  rolled  tin  is  likewife  melted  on  it.  The' 
buckle  is  now  taken  off  w'ith  a  tongs,  and  coinmonljr 
laid  on  a  bed  of  fand,  w'here  the  plate  and  the  ring,* 
wliile  the  folder  is  yet  in  a  ftate  of  fufion,  are  more* 
clofely  comprefled  by  a  fmart  ftroke  with  a  block  of: 
wood.  The  buckle  is  afterwards  bent  and  finifticd. 

Sometimes  the  melted  tin  is  poured  into  the  filver' 
mould,  which  has  been  prevloufly  rubbed  over  with 
fome  flux.  The  buckle  ring  is  then  put  among  thc' 
melted  tin,  and  the  plating  finiflicd.  This  is  called  bf 
the  workmen  uf>. 

When  the  hard  folder  is  employed,  thc  procefs  is  in 
many  refpedls  different.  Before  the  plate  is  fitted  to.' 
the  iron  or  other  metal,  it  is  rubbed  over  with  a  Culu- 
tion  of  borax.  Stripes  of  filver  are  placed  along  the 
joinings  of  the  plate  ;  and  lullcad  of  two  or  three' 
cramps,  as  in  the  former  cafe,  the  whole  is  wrapped* 
round  with  fmall  ware  ;  the  folder  and  joinings  are  again^ 
nibbed  with  the  borax,  and  the  whole  put  into  a  char¬ 
coal  fire  till  the  folder  be  in  fufion.  When  taken  outr 
the  wire  is  inftaiitly  removed,  the  plate  is  cleaned  by* 
the  application  of  fomc  acid,  and  afterwards  made* 
fmootli  by  the  flrokc^  of  a  hammer. 

Metal  plating  is  w  hen  a  bar  of  filver  and  copper  arc* 
taken  of  at  leaft  one  equal  fide.  The  equal  fides  are* 
made  fmooth,  and  the  tw’o  bars  faftened  together  by 
wire  wra})ped  round  them.  Thefe  bars  are  then  fw'eated 
in  a  charcoal  fire ;  and  after  fweating,  they  adhere 
clofely  together  as  if  they  w'cre  foidered.  After  thisv 
they  are  flattened  into  a  plate  bctwceortwg  rollers,  when* 
the  copper  appears  on  one  fide  and  - the  filver  on  thet 
other.  This  fort  of  plate  is  named  platal  mttnL 

French  plating  is  wlien  filvcr-leaf*  is  burnifhed  on  a* 
piece  of  metal  in  a  certain  degree  of  heat. 

^V^hen  filver  is  difiblvcd  in  aquafortis,  and'  precipita¬ 
ted  upon  another  metal,  the  procefs  is  called  fthurutg^ 
See  Soldering. 

PLATO,  an  illuftriotis  philofoplier  of  antiquity,  was* 
by  defeent  an  Athenian,  though*  the  place  of  his  birtki 
was  the  Ifland  of  Egina;  His  lineage  through  his 
tlier  is  traced  back>  to  Codrus  the  lail  king  of  Athens- 
and  through. his  mother  to  Solon  the  celebrated  legifla- 
tor.  The  time  of  his  birth  is  commonly  placed  in  ihc- 
begimiing  of  tire  88th  Olympiad;  but  Dr  Enfield  thinki^v 
it  may  be  more  accurately  flexed  in  thc  third  year  of  the' 
87th  Olympiad,  or  430  years  before  tire  Chriftian  era.. 
He  gave  early  indications  of  an  exteiifive  and  original, 
genius,  and  had  an  education  fuitabk  to  his  lugh  rank,, 
being  iiiftrufled  in  the  rudiments  of  letters  by  the  grain- 
mariaa  -Dionyfius,  and.*  trained  in  athletic  cxcrcifes  by- 
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^  Arifto  of  Argos.  He  applied  with  great  diligence  to 
the  ftudy  of  the  arts  of  painting  and  poetry  ;  and  made 
fuch  proficiency  in  the  latter,  as  to  produce  an  epic  poem, 
which,  upon  comparing  it  with  the  poems  ot  Homer, 
he  committed  to  the  flames.  At  the  age  of  20  he  com- 
pofed  a  dramatic  piece  ;  but  after  he  had  given  it  to  the 
performers,  happening  to  attend  upon  a  difeourfe  of  vSo- 
crates,  he  was  fo  captivated  by  his  eloquence,  that  he 
reclaimed  his  tragedy  without  fuffering  it  to  be  a61:cd, 
renounced  the  mules,  burnt  all  his  poems,  and  applied 
himfelf  wholly  to  the  ftudy  of  wifdom. 

It  is  thought  that  Plato’s  firft  mafters  in  philofophy 
were  Cratylus  and  Hermogenes,who  taught  the  fyfteins 
of  Heraclitus  and  Parmenides ;  but  when  he  was  20 
years  old,  he  attached  himfelf  wholly  to  Socrates,  with 
whom  he  remained  eight  years  in  the  relation  of  a  fcholar. 
During  this  period,  he  frequently  difpleafed  his  compa¬ 
nions,  and  fometimes  even  his  mafter,  by  grafting  up¬ 
on  the  Socratic  fyftem  opinions  which  were  taken  from 
fome  other  ftock.  It  was  the  pradice  of  the  fcholars  of 
Socrates  to  commit  to  writing  the  fubftance  of  their 
mafter’s  difeourfes.  Plato  wrote  them  in  the  form  of 
^dialogues  ;  but  with  fo  great  additions  of  his  own,  that 
Socrates,  hearing  him  recite  his  Lyfis,  cried  out,  “  O 
Hercules  !  liow  many  things  does  this  young  man  feign 
of  me !” 

Plato,  however,  retained  the  warmeft  attachment  to 
his  mafter.  When  that  great  and  good  man  was  fum- 
moned  before  the  fenate,  his  llluftrious  fcholar  under¬ 
took  to  plead  his  caufe,  and  begun  a  fpeech  in  his  de¬ 
fence  ;  but  the  partiality  and  violence  of  the  judges 
would  not  permit  him  to  proceed.  After  the  condem¬ 
nation,  he  prefented  his  mafter  with  money  fufficient  to 
redeem  his  life  ;  which,  however,  Socrates  refufed  to  ac¬ 
cept.  During  his  iinprifonment,  Plato  attended  him, 
and  was  prefent  at  a  converfation  which  he  held  with 
his  friends  concerning  the  immortality  of  the  foul ;  the 
fubftance  of  whicli  he  afterwards  committed  to  writing  in 
the  beautiful  dialogue  intitled  Phsdoy  not,  however, 
without  Interweaving  his  own  opinions  and  language. 

The  philofophers  who  were  at  Athens  were  fo  alarm¬ 
ed  at  the  death  of  Socrates,  that  moft  of  them  fled  from 
the  city  to  avoid  the  injuftice  and  cruelty  of  the  govern¬ 
ment.  Plato,  whofe  grief  upon  this  occafion  is  faid  by 
Plutarch  to  have  been  exceflive,  retired  to  Megara;  where 
he  was  friendly  entertained  by  Euclid,  who  had  been 
one  of  Socrates’s  firft  fcholars,  till  the  ftorm  was  o- 
vrr.  Afterwards  he  determined  to  travel  in  purfuit  of 
knowledge  ;  and  from  Megara  he  went  to  Italy,  vvliere 
he  conferred  with  Eurytus,  Philolaus,  and  Archytas. 
Thefe  were  the  moft  celebrated  of  the  followers  of  Py¬ 
thagoras,  whofe  dodtrine  was  then  become  famous  in 
Greece  ;  and  from  thefe  the  Pythagoreans  have  affirm¬ 
ed  that  he  had  all  his  natural  philofophy.  He  dived 
into  the  moil  profound  and  myllerious  fecrets  of  the  Py- 
thagoric  do<ftrines  ;  and  perceiving  other  knowledge  to 
be  connedlcd  with  them,  he  went  to  Cyrene,  where  he 
learned  geometry  of  Theodoras  the  mathematician. 
From  thence  he  pafied  into  Egypt,  to  acquaint  himfelf 
with  the  theology  of  their  priefts,  to  ftudy  more  nicely 
the  proportions  of  geometry,  and  to  inftruft  himfelf  in 
aftronomical  obfervations  ;  and  having  taken  a  full  fur- 
vey  of  all  the  country,  he  fettled  for  fome  time  in  the 
province  of  Sais,  learning  of  the  wife  men  there,  what 
they  held  concerning  the  univerfe,  whether  it  had  a  be¬ 


ginning,  whether  It  moved  wholly  or  in  part,  &c.;  and 
Paufanias  affirms,  that  he  learned  from  thefe  the  immor-  — ul 
tality,  and  alfo  the  tranfmigration,  of  fouls.  Some  of 
the  fathers  will  have  it,  that  he  had  communication  with 
the  books  of  Mofes.  and  that  he  ftudied  under  a  learn¬ 
ed  Jew  of  Heliopolis  ;  but  there  is  nothing  that  can  be 
Galled  evidence  for  thefe  aflertions,  St  Auftin  once  be¬ 
lieved  that  Plato  had  fome  conference  with  Jeremiah ; 
but  afterwards  difeovered,  that  that  prophet  mull  have 
been  dead  at  leaft  60  years  before  Plato’s  voyage  to  E-  j 

gypt-  ^  ^  !| 

Plato’s  curiofity  was  not  yet  fatisfied.  He  travelled  I 

into  Perfia  to  confult  the  magi  about  the  religion  of 
that  country  :  and  he  defigned  to  have  penetrated  even 
to  the  Indies,  and  to  have  learned  of  the  Brachmans  their 
manners  and  cuftoms ;  but  the  wars  in  Afia  hindered 
him. 

He  then  returned  Into  Italy,  to  the  Pythagorean 
fchool  at  Tarentiim,  where  he  endeavoured  to  improve  1 

his  own  fyftem,  by  incorporating  with  It  the  do<ftrine  of 
Pythagoras,  as  it  was  then  tauglit  by  Archytas,  Ti-  | 

maeus,  and  others.  And  afterwards,  when  he  vlfited  | 

Sicily,  he  retained  fuch  an  attachment  to  the  Italic 
fchool,  that,  through  the  bounty  of  Dionyfius,  he  pur- 
chafed  at  a  vaft  price  feveral  books  which  contained  the 
do6lriue  of  Pythagoras,  from  Philolaus,  one  of  his  followers. 

“  Returning  home  richly  ftored  uith  knowledge  of  va¬ 
rious  kinds,  Plato  fettled  in  Athens,  and  executed  the 
defign,  which  he  had  doubtlefs  long  had  In  contempla¬ 
tion,  of  forming  a  new  fchool  for  the  inftru6llon  of  youth 
in  the  principles  of  philofophy.  The  place  which  he  • 
made  choice  of  for  this  purpofe  was  a  public  grove,  call¬ 
ed  the  Academy y  from  Hecademus,  who  left  it  to  the 
citizens  for  the  purpofe  of  gymnaftie  exercifes.  ■  Adorned 
with  ftatues,  temples,  and  Tepulchres,  planted  wfith  lofty 
plane-trees,  and  iiiterfe<fted  by  a  gentle  ftream,  it  afforded 
a  delightful  retreat  for  philofophy  and  the  mufes.  Of 
this  retreat  Horace  fpeaks  : 

Atque  inter  fyivas  Academt  querere  verum^ 

**  ’MIdft  Academic  groves  to  fearch  for  truth/* 

Within  this  Inclofurc  he  poffeffed,as  a  part  of  his  humble  • 

patrimony,  purchafed  at  the  price  of  three  thoufand 
drachmas,  a  fmall  garden,  in  which  he  opened  a  fchool 
for  the  reception  of  thofe  who  might  be  inclined  to  at-  ' 
tend  his  inilrudions.  How  much  Plato  valued  mathe¬ 
matical  ftudles,  and  how  neceffary  a  preparation  he 
thought  them  for  higher  fpeculations,  appears  from  the 
infcriptlon  which  he  placed  over  the  door  of  his  fchool : 

*OvSfk  ccy^Jr^fiTOf  (ictru,  «  Let  no  One  who  is  unac¬ 
quainted  with  geometry  enter  here.” 

**  This  new  fchool  foon  became  famous,  and  its  mafter 
was  ranked  among  the'  moft  eminent  philofophers.  His 
travels  into  diftant  countries,  where  learning  and  wifdom  ' 
flourifhed,  gave  him  celebrity  among  his  brethren  of  the 
Socratic  fe&.  None  of  thefe  had  ventured  to  inftitutc 
a  fchool  In  Athens  except  Ariftippus  ;  and  he  had  con¬ 
fined  his  inftru<5lions  almoft  entirely  to  ethical  fubjefts, 
and  had  brought  himfelf  Into  fome  diferedit  by  the  free¬ 
dom  of  his  manners.  Plato  alone  remained  to*  inherit 
the  patrimony  of  public  efteem  which  Socrates  ha4 
left  his  difciples;  and  he  poffeffed  talents;  and  learning 
adequate  to  his  defign  of  extending  the  ftudy  of  philo¬ 
fophy  beyond  the  Unfits  within  which  it  had  been  in- 
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eloftd  by  his  mailer.  The  cenfequcncc  was,  not  only 
that  young  men  crowded  to  his  fchool  from  every  quar¬ 
ter,  but  that  people  of  the  lira  diainaion  in  every  de¬ 
partment  frequented  the  academy.  Even  females,  dif- 
guifed  in  mens  clothes,  often  attended  his  ledures,  A- 
mong  the  illuarious  names  which  appear  in  the  cata- 
lo'Tue  of  his  followers  are  Dion  the  Syracufan  prince, 
and  the  orators  Hyperides,  Lycurgus,  DcmolUienes, 
and  Ifocrates.  '  * 

Greatnefs  was  never  yet  exempted  from  envy.  The 
dlftinguiftied  reputation  of  Plato  brought  upon  him  the 
hatred  of  his  fonuer  companions  in  the  fchool  of  So¬ 
crates,  and  they  loaded  him  with  detra£llon  aud  oblo¬ 
quy.  It  can  only  be  aferibed  to  mutual  jealoufy,  that 
Xenophon  and  he,  though  they  relate  the  dlfcourfes  of 
their  common  mailer,  lludioufly  avoid  mentioning  one 
another.  Diogenes  the  Cynic  ridiculed  Plato  s  doc¬ 
trine  of  ideas  and  other  abllradl  fpeculations.  In  the 
midft  of  thefe  private  cenfures,  however,  the  public  fame 
of  Plato  daily  increafed  ;  and  feveral  ftates,  among  which 
were  the  Arcadians  and  Thebans,  fent  ambafladors  with 
earnell  requefts  that  he  would  come  over,  not  only  to  in- 
{lru6l  the  young  men  in  philofophy,  but  alfo  to  preferibe 
them  laws  of  government.  The  Cyrenians,  Syrucufians, 
Cretans,  and  Eleans,  fent  alfo  to  him  :  he  did  not  go  to 
any  of  them,  but  gave  laws  and  rules  of  governing  to  all. 
He  lived  fmgle,  yet  foberly  and  cliallly.  He  was  a  man 
of  great  virtues,  and  exceedingly  affable  ;  of  which  we 
need  no  greater  proof,  than  his  civil  manner  of  coiiverfing 
with  the  philofophers  of  his  own  times,  wJien  pride  and 
envy  were  at  their  height.  His  behaviour  to  Diogenes  is 
always  mentioned  in  his  hiftory.  The  Cynic  was  vaffly 
offended,  it  feems,  at  the  politenefs  and  fine  tafte  of  Plato, 
and  ufed  to  catch  all  opportunities  of  fnarling  at  him.  He 
dined  one  day  at  his  table  with  other  company,  and,  tram¬ 
pling  upon  the  tapeftry  with  his  dirty  feet,  uttered  this 
brutifii  farcafm,  ‘‘  I  trample  upon  the  pride  of  Plato  to 
which  Plato  wifely  reparteed,  “  With  greater  pride.’* 

The  fame  of  Plato  drew  dlfclples  to  him  from  all  parts; 
among  whom  were  Speufippus  an  Athenian,  his  filler’s 
fon,  whom  he  appointed  his  fucceffor  in  the  academy,  and 
the  great  Ariftotle. 

The  admiration  of  this  illuftrlous  man  was  not  con¬ 
fined  to  the  breafts  of  a  few  philofophers.  He  was  in 
high  efteem  with  feveral  princes,  particularly  Archelaus 
king  of  Macedon,  and  Dionyfius  tyrant  of  Sicily.  At 
three  different  periods  he  vifited  the  court  of  this  latter 
prince,  and  made  feveral  bold  but  unfuccefsful  attempts 
to  fubdue  his  haughty  and  tyrannical  fplrit.  A  brief 
relation  of  the  particulars  of  thefe  vifits  to  Sicily  may 
ferve  to  caff  fome  light  upon  the  charadler  of  our  phi- 
lofopher ;  and  we  lhall  give  it  in  the  words  of  Dr  En¬ 
field,  from  whofe  elegant  hlffory  of  philofophy  we  have 
extra6led  by  much  the  moil  valuable  parts  of  this  article. 

“  The  profeffed  obje£l  of  Plato’s  firft  vifit  to  Sicily,, 
which  happened  in  the  40th  year  of  his  age,  during  the 
reign  of  the  elder  Dionyfius  the  fon  of  Hermocrates, 
w'as,  to  take  a  furvey  of  the  ifland,  and  particularly  to 
obferve  the  wonders  of  Mount  ./Etna.  Whilft  he  was 
refident  at  Syracufe,  he  was  employed  in  the  inftrudlion 
of  Dion,  the  king’s  brother-in-law,  who  poffeffed  ex¬ 
cellent  abilities,  though  hitherto  reftrained  by  the  ter¬ 
rors  of  a  tyrannical  government,  and  relaxed  by  the  lux¬ 
uries  of  a  licentious  court.  Dilgufted  by  the  debauch¬ 
ed  manners  of  the  Syracufans,  he  endeavoured  to  refeue 


his  pupil  from  the  general  depravity.  Nor  did  EKon 
difappoiiit  his  preceptor’s  expectations.  No  fooner  had 
he  received  a  talle  of  that  philofophy  whicli  leads  to 
virtue,  than  he  was  fired  with  an  ardent  love  of  wlfdom. 
Entertaining  an  hope  that  philofophy  might  produce 
the  fame  effedl  upon  Dionyfius,  he  took  great  pains  to 
procure  an  interview  between  Plato  and  the  tyrant.  In 
the  courfe  of  the  conference,  whilll  Plato  was  dlfcoiirfing 
on  the  fecurity  and  happiuefs  of  virtue,  and  the  mlferies 
attending  injuftlce  and  oppreflion,  Dionyfius,  perceiving 
that  the  philofopher’s  difeourfe  was  levelled  againil  the 
vices  and  cruelties  of  his  reign,  dlfiniffed  him  with  high 
difpleafure  from  his  prefence,  and  conceived  a  defign 
againil  his  life.  It  was  not  without  great  difficulty  that 
Plato,  by  the  affillance  of  Dion,  made  his  efcape.  A 
veffel  which  had  brought  over  Poll  is,  a  delegate  from 
Sparta,  was  fortunately  at  that  time  returning  to  Greece. 
Dion  engaged  PoUis  to  take  the  charge  of  the  philofo- 
pher,  and  land  him  fafely  in  his  native  country  ;  but 
Dionyfius  difeovered  the  defign,  and  obtained  a  promife 
from  Pollis,  that  he  would  either  put  him  to  death  or 
fell  him  as  a  (lave  upon  the  paffage.  Pollis  according¬ 
ly  fold  him  in  the  ifland  of  ^glna  ;  the  inhabitants  of 
which  were  then  at  war  with  the  Athenians.  Plato 
could  not  long  remain  unnoticed  :  Anlcerrls,  a  Cyrenaic 
philofopher,  who  happened  to  be  at  that  time  in  the 
ifland,  difeovered  the  llranger,  and  thought  himfelf  hap¬ 
py  in  an  opportunity  of  fhowing  his  refpc^l  for  fo  ilhif- 
trious  a  philofopher :  he  purchafed  his  freedom  for  30 
minx,  or  84I.  los.  Stcrliiig  money,  and  fent  him  home 
to  Athens.  Repayment  being  afterwards  offered  to 
Aiiicems  by  Plato’s  relations,  he  refufed  the  moneys 
faying,  with  that  generous  fpirit  which  true  philofophy 
always  iiifplres,  that  lie  faw  no  reafoii  why  the  relations 
of  Plato  fhould  eiigrofs  to  themfelves  the  honour  of  fer- 
vlng  him.”  ‘ 

After  a  fliort  interval,  Dionyfius  repented  of  his  ill- 
placed  refentment,  and  wrote  to  Plato,  earnellly  requell- 
iiig  him  to  repair  his  credit  by  returning  to  Syracufe  ; 
to  which  Pkto  gave  this  hlgh-fplrited.  aufwer,  that  phi¬ 
lofophy  would  not  allow  him  leifure  to  think  of  Diony- 
fius.  He  w<is,  however,  prevailed  upon  by  his  friend 
Dion  to  accept  of  the  tyrant’s  invitation  to  retunyto 
Syracufe,  and  take  upon  him  the  education  of  Dionyfiu 
the  younger,  who  was  heir  apparent  to  the  monarchy. 
He  was  received  by  Dionyfius  the  reigning  fovereigii 
with  every  pofiible  appearance  of  refpe6l ;  but  after 
feeing  his  friend  baniflied,  and  being  himfelf  kept  as  a 
prifoner  at  large  in  the  palace,  he  was  by  the  tyrant  fent 
back  into  his  own  country,  with  a  promife  that  both  he 
and  Dion  fliould  be  recalled  at  the  end  of  the  war  in 
which  the  Sicilians  were  then  engaged.  This  promife 
was  not  fulfilled.  The  tyrant  wiflied  for  the  return  of 
Plato  ;  but  could  not  refolve  to  recal  Dion.  At  lall, 
however,  having  probably  promifed  that  the  philofopher 
fhould. meet  his  friend,  at  the  court  of  Syracufe,  he  pre¬ 
vailed  upon  Plato  to  vifit  that  capital  a  third  time. 
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When, he  arrived,  the.  king  met  him'  in  a  magnificent 
chariot,  and  condiided  him  to  his  palace.  The  Sicilians 
too  rejoiced  in  his  return  ;  for  they  hoped  that  the  wif- 
domof  Plato  would  at  length  triumph  over  the  tyranni¬ 
cal  fpirit  of  the  prince.  Dionyfius  feemed  wholly  di- 
vefted  of  his  former  refentments,  liftened  with  apparent 
pleafure  to  the  philofopher’s  do^rine,  and,  among  other 
«xpreflions  of  regard,  prefented  him  with  eighty  talents » 

qS: 
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of  goW.  In  tlie  midft  of  a  fiumcrous  train  of  philofo- 
phers,  Plato  now  poffeffed  the  chief  influence  and  autho¬ 
rity  In  the  court  of  Syracufc.  Whilfl:  Ariilippus  vrar. 
enjoying  himfelf  in  fplcndid  luxury }  whilfl:  Diogenes 
was  freely  indulging  his  acrimonious  humour;  and  whilfl: 
^fchines  was  gratifying’his  thirfl  after  riches  Plato 
•fuppoTted  the  credit  of  phllofophy  with  an  air  of  digni- 
Jty,  which  his  friends  regarded  as  an  indication  of  fupe- 
rior  wifdom,  but  which  his  enemies  imputed,  to  pnde* 
After  all,  it  w^as  not  in  the  powder  of  Plato  to  prevail 
^  tapon  Dionylius  to  adopt  his  fyftem  of  policy,  or  to  rc- 
cal  Dion  from  his  exile.  Mutual  diftrufl,  after  a  (hort 
interval,  arofe  between  the  tyrant  and  the  pliilofopher ; 
each  fufpefled  the  other  of  evil  defigns,  and  each  en- 
«deavoured  to  conceal  his  fufpicion  under  the  difguifc  of 
Tefpeft.  Dionyfius  attempted  to  impofe  upon  Plato  by 
condefeending  attentions,  and  Plato  to  deceive  Dionyfius 
by  an  appearance  of  confidence.  At  length,  the  phi- 
lofopher  became  fo  much  diflatisfied  with  his  fitua* 
tlon,  that  he  eameflly  requefled  penniflion  to  return  to 
Oreece,  which  was  at  lafl  granted  him,  and  he  was  fent 
borne  loaded  with  rich  prefents.  On  his  way  to  A» 
thens,  pnfling  tiirongh  Klis  during  the  celebration  of 
the  Olpnpic  games,  he  was  prefent  at  this  general  af- 
•fembly  of  the  Greeks,  and  engaged  univerfal  attention. 

From  this  narrative  it  appears,  that  if  Plato  vifited 
the  courts  of  princes,  it  was  chiefly  from  the  hope  of 
feeing  his  ideal  plan  of  a  republic  realized  ;  and  that  his 
talents  and  attainments  rather  qualified  liim  to  fhine  m 
the  academy  than  in  the  council  or  the  fenate. 

Plato,  now  reflored  tohb  country  and  his  fchool,  de¬ 
voted  himfelf  to  fcience,  and  fpent  the  lafl  years  of  a 
long  life  in  the  inftruftion  of  youth.  Having  enjoyed 
tlie  advantage  of  an  athletic  conftrtntion,  and  lived  all 
"his  days  temperately,  he  arrived  at  the  8 1  ft,  or  accord¬ 
ing  to  fome  writers  the  79th,  year  of  his  age,  and  died, 
through  the  mere  decay  of  nature,  in  the  firfl  year  of 
the  hundred  and  eighth  Olympiad.  He  pafled  his  whole 
life  in  a  flate  of  celibacy,  and  theiefore  left  no  natural 
heirs,  but  transferred  his  effeifls  by  wfill  to  his  friend 
Adiamantus.  The  grove  and  garden,  which  had  been 
the  feene  of  his  pliilofophical  labours,  at  lafl  afforded 
him  a  fepulchre.  Statues  and  altars  were  ere6led  to  his 
memory  ;  the  day  of  his  birth  long  continued  to  be  ce¬ 
lebrated  as  a  feflival  'by  his  followers ;  and  hk  portrait 
IS  to  this  day  prefen^ed  in  gems :  but  the  moft  lafting 
ynonuments  of  his  genius  are  his  'v^Titings,  which  have 
■been  tranfmitted,  widiout  material  injuri%  to  the  prefent 
limes. 

The  charafter  of  this  pliilofopher  has  alw^ays  been 
high.  Befides  the  advantage-s  of  a  noble  birth,  he  had 
a  large  and  comprehenfive  underftaiiding,  a  vafl  fund  of 
\vit  and  good  tafte,  great  evennefs  and  bveetnefs  of  tem¬ 
per,  all  cultivated  and  refined  by  education  and  tiavel  j 
lb  that  It  is  no  wonder  if  he  was  honoured  by  his  coun¬ 
trymen,  efleemed  by  ftrangers,  and  adored  by  his  feho- 
lars.  The  ancients  thought  more  highly  of  Plato  than 
of  all  their  pliilofophers :  they  alw^ays  called  him  the  Z)/- 
Pinto  ;  and  they  feemed  refolved  that  his  defeent 
Ihould  be  more  than  human.  **  There  arc  (fays  Apu- 
leius)  who  affert  Plato  to  have  fprung  from  a  more 
fublime  conception ;  and  that  his  mother  Pcridlione, 
who  svas  a  ‘veiy*'  beautiful  woman,  was  impregnated  by 
Apollo  in  the  fhape  of  a  fpeftre.’*  Plutarch,  Suidas, 
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and  others,  affirm  this  to  have  been  the  common  repott  Phn 
at  Athens.  When  he  was  an  infant,  his  father  Arifto 
went  to  Hymettus,  with  his  wife  and  child,  to  facrifice 
to  the  mufes  ;  and  while  they  were  bufied  in  the  divine 
rites,  a  fwarm  of  bees  came  and  diftilled  their  honey  up¬ 
on  hie  lips.  This,  fays  Tully,  was  confidered  as  a  pre- 
fage  of  his  future  eloquence.  Apuleiiis  relates,  that  Soi 
crates,  the  night  before  Plato  w^as  recommended  to  him, 
dreamed  that  a  young  fwan  fled  from  Cupid's  altar  in 
the  academy,  and  fettled  in  his  lap  ;  thence  foared  to 
heaven,  and  delighted  the  gods  wfith  its  mufle  i  and  when 
Arifto  the  next  day  prefented  Plato  to  him,  “  Friends 
•(fays  Socrates),  this  is  the  fwan  of  Cupid’s  academy.” 

The  Greeks  loved  fables:  they  fliow  however  in  the  pre¬ 
fent  cafe,  what  exceeding  refpedf  vvas  paid  to  the  me¬ 
mory  of  Plato.  T ully  perfetEUy  adored  liim ;  tells  us, 
how  he  juftly  called  by  Panretius  the  divine,  the  mojl 
VLfi/e,  the  moji  [acred,  the  Homer  of  phiiofophers  ;  intitledi 
him  to  Atticus,  Devs  Vie  jiojier  ;  thinks,  that  if  Jupiter 
had  fpoken  Greek,  he  would  have  fpoken  in  Plato’s  lan¬ 
guage  ;  and  made  him  fo  implicitly  his  guide  in  wifdont 
and  phllofophy,  as  to  declare,  that  he  had  rather  err 
with  Plato  than  be  right  with  any  one  elfe.  But,  pa- 
jiegyric  afide,  Plato  was  certainly  a  very  wonderful  man, 
of  a  large  and  comprehenfive  mind,  an  imagination  infi» 
nitely  fertile,  and  of  a  moll  flowing  and  copious  elo¬ 
quence.  Neverthelefs,  the  flrengtli  and  heat  of  fancy 
prevailing  in  his  compofltion  over  judgment,  he  was  too 
Apt  to  foar  beyond  the  limits  of  earthly  things,  to  range 
in  the  imaginary  regions  of  general  and  abflrafled  ideas; 

^nd  on  which  account,  though  there  is  always  a  great- 
nefs  and  fublimity  in  his  manner,  he  did  not  philofo- 
phlze  fo  much  according  to  truth  and  nature  as  Ari- 
fl.^lle,  though  Cicero  did  not  fcruple  to  give  him  the 
preference. 

The  writings  of  Plato  are  all  irt  the  way  of  dialogue; 
where  he  feems  to  deliver  nothing  from  himfelf,  but  every 
thing  as  the  feiitiments  and  Opinions  of  others,  of  So« 
crates  chiefly,  of  Timaeus,  &c.  He  does  not  mention 
himfelf  anywhere,  except  once  in  his  Phaedo,  and  ano¬ 
ther  time  ill  his  Apology  for  Socrates.  His  flyle,  a$ 
Ariftotle  obfen.*ed,  is  betwixt  profe  and  verfe ;  on  which 
account,  fome  have  not  fcrupled  to  rank  him  with  the 
poets.  There  Is  a  better  reafon  for  fo  doing  than  the 
elevation  and  grandeur  of  his  flyle  s  his  matter  Is  often¬ 
times  the  offspring  of  imagination,  inflead  of  do6lrIne» 
or  truths  deduced  from  nature.  The  firfl  edition  of 
Plato’s  works  in  Greek  \xi\s  put  out  by  Aldus  at  Ve¬ 
nice  in  1513;  but  a  Datin  veiflon  of  him  by  Marfilius 
Pricinus  had  been  printed  there  In  1491.  They  were 
reprinted  together  at  Lyons  in  1588,  and  at  Franefort 
in  1632.  'Phe  famous  printer  Hemy  Stephens,  in  1578, 
gave  a  moft  beautiful  and  correct  edition  of  Plato’s 
works  at  Paris,  with  a  new  I^atin  verfion  Serranus, 
in  three  volumes  folio ;  and  this  defervedly  paffes  for  the 
beft  edition  of  Plato ;  yet  Sen-anus’s  verfion  is  fery  ex¬ 
ceptionable,  and  in  many  refpe<fls,  if  not  in  all,  inferior 
to  that  of  lucinus^ 

PLATONIC,  fomething  that  relates  to  Plato,  hh 
fchool-philofophy,  opinions,  or  the  like.  Thus,  plato¬ 
nic  love  denotes  a  pure  fpiritual  affection,  for  which 
Plato  was  a  great  advocate,  fubfilling  between  the  dif¬ 
ferent  fexes,  abftradled  from  all  carnal  appetites,  and  re" 
gaiding  no  other  objeft  but  the  mind  and  Its  beauties ; 
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py  3fiic,  or  It  IS  even  a  fmeere  dirmterelled  friendfKip  fubfiflmg 
Lnifm.  between  perfons  of  tlie  fame  fex,  abftradfed  from  any 
fgbiib  views,  and  regarding  no  other  object  than  the 
perfon,  if  any  fuch  love  or  friendihip  has  aught  of  a 
foundation  in  nature. 

Pi/jTONic  Tear,  or  the  Great  Tear,  is  a  period  of 
time  determined  by  the  revolution  of  the  equinoxes,  or 
the  fpace  wherein  the  liars  and  conftellations  return  to 
their  former  places,  in  refpedl  of  tlie  equinoxes.  The 
platonic  year,  according  to  Tycho  Brahe,  is  25816,  ac¬ 
cording  to  Ricciolus  25920,  and  according  to  Caflini 
24800  years. 

This  period  once  accomplilhed,  it  was  an  opinion 
among  the  ancients  that  the  world  was  to  begin  anew, 
and  the  fame  feries  of  things  to  turn  over  again. 

PLATONISM,  the  philofophy  of  Plato,  which 
was  divided  into  three  branches,  theology,  phyftcs,  and 
mathematics.  Under  theology  was  comprehended  meta- 
phyfics  and  ethics,  or  that  which  in  modern  language  is 
called  m9ral  philofophy.  Plato  wrote  likewife  on  dia* 
ledics,  but  wdth  fuch  inferiority  to  his  pupil  Arillotlc, 
that  his  works  in  that  department  of  fcience  are  feldom 
mentioned. 

The  ancient  philofophers  always  began  their  theologi¬ 
cal  fyftems  wdth  foine  difqulfition  on  the  nature  of  the 
gods,  and  the  formation  of  the  world ;  and  it  w’as  a 
fundamental  dodlrine  with  them,  that  from  nothing  no^ 
thing  can  proceed.  We  are  not  to  fuppofe  that  this  ge¬ 
neral  axiom  implied  nothing  more  than  that  for  eveiy 
effedl  there  mull  be  a  caufe  ;  for  this  is  a  propofition 
which  no  man  will  controvert  who  underftands  tlie  terms 
in  which  it  is  expreffed  :  but  the  ancients  believed  that  a 
proper  creation  is  impofiible  even  to  Omnipotence,  and 
that  to  the  produdllon  of  any  thing  a  materud  is  not  lefs 
necejfary  than  an  eJjiiieTit  caufe,  (fee  Metaphysics, 
n^264,  30^.)  That  with  refpedl  to  this  impqilant  quef- 
tion,  Plato  agreed  with  his  predeceffors  and  contempo¬ 
raries,  appears  evident  to  us  from  the  whole  tenor  of  his 
ifl,  of  Timeeus,  We  agree  with  Dr  Enfield  §  in  thinking,  that 
^  in  this  dialogue,  which  comprehends  his  whole  do(^irine 
on  the  fubjcdl  of  the  formation  of  the  unlvcrfe,  matter 
I  is  fo  manifeflly  fpoken  of  as  eternally  co-exifting  with 

'  God,  that  this  part  of  his  dodlrine  could  not  have  been 

^  miflaken  by  fo  many  learned  and  able  writers,  had  they 

j  not  been  feduced  by  the  defire  of  eflablinring  a  colnci- 

dence  of  do<£lrine  between  the  writings  of  Plato  and 
Mofes.  It  is  certain  that  neither  Cicero  J,  nor  Apu- 
1*1  ^  leius  H ,  nor  Alcinous  f ,  nor  even  the  later  commentator 

1*1  »lV  Chalcidius,  underftood  their  mailer  in  any  other  fenfe 

than  as  admitting  two  primary  and  incorruptible  prlnci- 
I  pics,  God  and  matter ;  to  which  we  lhall  afterwards  fee 

reafon  to  add  a  third,  namely  ideas.  The  palfages 
,  quoted  by  thofe  who  maintain  the  contrary  opinion  are 

I  by  no  means  fufficient  for  their  purpofe.  Plato,  it  is 

true,  in  his  Timaeus,  calls  God  the  parent  of  the  vntverfe, 
and  in  his  Sophllla  fpeaks  of  him  as  “  forming  animate 
ar.d  inanimate  beings,  which  did  not  before  exlll  but 
thefe  exprelTions  do  not  necelTarily  imply  that  this  olT- 
'  fpring  of  Deity  was  produced  from  nothing,  or  that  no 

prior  matter  cxilled  from  wliich  thefe  new  beings  were 
formed.  Plirough  the  whole  dialogue  of  the  I'limeiis, 
Plato  fuppofes  two  eternal  and  independent  caufes  of  all 
things  ;  one,  that  by  which  all  things  arc  made,  which 
is  God  ;  the^  other,  that  from  which  all  things  are 
made,  which  is  matter.  He  dillingiilfhes  between  God, 
VoL.  XV.  Part  L 
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matter,  and  the  iiniverfe,  and  fuppofes  the  Architedl  of  dlatonlfm. 
the  world  to  have  foi*med  it  out  of  a  mafs  of  pro-exillent  > 
matter.  Matter,  according  to  Plato,  is  an  eternal  and 
Infinite  principle.  His  dofirlne  on  this  head  is  thus  ex¬ 
plained  by  Cicero  J.  Matter,  from  which  all  things  t-f- 
are  produced  and  formed,  is  a  fubflance  without  form  or  ^ 
quality,  but  capable  of  receiving  all  forms,  and  under¬ 
going  every  kind  of  change  ;  in  which,  however,  it 
never  fuffers  annihilation,  but  merely  a  folutlon  of  its 
parts,  which  are  in  their  nature  infinitely  divlfible,  and 
move  in  portions  of  fpace  which  are  alfo  infinitely  divb 
fible.  When  that  principle  which  we  call  quality  is 
moved,  and  aclils  upon  matter,  it  undergoes  an  entire 
change,  and  thofe  forms  are  produced,  from  which  arlfes 
the  diverfified  and  coherent  fyflem  of  the  univeife.” 

This  dodlrine  Plato  unfolds  at  large  in  his  Timasiis,  and 
particularly  infifls  upon  the  notion,  that  matter  has  ori¬ 
ginally  no  form,  but  is  capable  of  receiving  any.  He 
cidls  it  the  mother  and  receptacle  of  fonus,  by  tl  r  union 
of  which  with  matter  the  unlvcrfe  becomes  perceptible  to 
the  fenfes  ;  and  maintains,  that  the  vifible  world  ewes  its 
fonns  to  the  energy  of  the  divine  intelleflual  nature. 

Our  author  is  fuppoiled  in  drawing  tl^iis  inference  by 
the  tefllmony  of  Diogenes  Laertius,  who  furely  un- 
dedlood  the  language  and  dogmas  of  Plato  better  than 
the  mofi;  accomplilhed  modern  fcholar  can  pretond  to  da; 
yet  a  learned  writer  J  has  lately  exprefied  great  furprife }  Dr  Ogil* 
that  any  one  fliould  confidcr  miitter  as  liaving  been,  in 
Plato’s  opinion,  uncreated ;  and  he  boldly  affirms,  that 
Laertius,  inftead  of  afieitlng  that  fplrit  and  matter 
were  the  principles  of  all  things,  ought  to  Rave  fald  that 
God  alone,  in  Plato’s  eflimatlon,  was  their  original. — 

To  jirove  this,  he  gives  from  the  Timaeus  a  quotation, 
in  which  the  founder  of  the  Academy  declares  that  God 
framed  heaven  and  earth,  and  the  inferior  deities;  and  that 
as  he  fflAoned,  fo  he  pervades  all  nature.  He  obfeiwes,  that 
Cicero  denominates  the  god  of  Plato  the  maker,  and  the 
god  of  Arlllotle  only  the  governor,  of  the  world.  And,  to 
fatisfy  thofe  who  may  demand  a  particular  proof  of  Pla¬ 
to’s  having  taught  a  real  creation,  lie  affirms  that  his 
writings  abound  with  declarations  on  the  fubje6l,  of 
which  the  meaning  cannot  be  mlfappreliended.  “  With  Theology  of 
this  purpofe  (fays  lie)  Plato  denominates  at  one  time  the 
principles  or  fubftance  of  all  tliings,rjvo,ua7a 
the  produdlions  of  the  efficient  Deity,  and  at  others  en¬ 
ters  more  particularly  into  the  queflion.  Thus,  he  ob- 
ferves,  that  many  perfons  are  ignorant  of  the  nature  and 
power  of  mind  or  intcUedl,  ‘  as  having  exiflcd  at  the 
beginning,  antecedent  to  all  bodies.’  Of  this  mind,  he 
obferves,  that  it  is  without  exception  navre.*  Tpro-CuTan,  of 
ail  things  the  moji  ancient ;  and  he  fubjoins,  in  order  to 
remove  alb  doubt  of  his  purpofe,  that  it  is  alfo 
the  cavfe  or  principle  of  motion 
^  With  all  poffible  refped  for  Dr  Ogllvic,  of  whofc 
piety  and  erudition  we  are  thoroughly  convinced,  wc 
inufi;  take  the  liberty  to  fay,  that  to  us  the  declarations 
of  Plato  on  this  fubjefl  appear  much  Itfs  prcclfe  and 
explicit  than  they  appear  to  him  ;  and  that  tlic  inference 
whicii  lie  would  draw  from  the  <iuords  of  Cicero  feeins 
not  to  flow  neceirarily  from  the  fenfe  of  thofe  words. 

That  Plato  believed  God  to  have  framed  the  heaven  and 
the  earth,  and  to  have  fafiioned  all  nature,  is  a  pofition 
which,  as  far  as  we  know,  has  never  been  contro\cited  ; 
but  between  framing  or  JaJldotimg  the  chaos  or 

and  caiiing  the  univerfe  into  cxillencc  from  non- 
P  ‘  entity, 
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riatonlfm.  entity,  iBcre  is  an  Innnite  and  an  obvious  difFerenee. 

The  diRin6lion  made  by  Cicero  between  the  God  of 
Flato  and  the  God  of  Anflotle  Is  a  jiifl  diftinaion,  but 
it  will  not  bear  the  fiiperflni6fui’c  ^v  hich  the  learned 
Do£lor  builds  upon  it.  Ariftotle  maintained  the  eter¬ 
nity  of  the  world  in  its  prefent  form.  Plato  certainly 
taught  that  the  hrfl  matter  was  in  time  reduced  from  a 
chaotic  Hate  into  funn  by  the  power  of  tlic  Demiurgus  ; 
blit  vve  have  feen  nothing  in  his  writings  which  0  pli- 
ciily  declares  his  belief  that  the  fnji  ^natter  was  itfelf 
creaird. 

The  learned  Cudworth,  u#ho  wifhed,  like  Dr  Ogilvie, 
to  find  a  coincidence  of  doctrine  between  the  theology 
of  Plato  and  that  of  the  Gofpel,  drained  all  bus  facul¬ 
ties  to  prove  that  his  favourite  philofoplier  taught  a 
])ropcr  creation  ;  but  he  laboured  in  vain.  Pie  gives  a 
number  of  quotations  in  fupport  of  his  polition  ;  of 
which  we  fhall  here  illicit  only  thofe  two  upon  which 
Dr  Ogilvie  feems  to  lay  the  greateil  flrefs.  Plato,  fays 
the  author  of  the  Intelleftual  Syftem,  calls  the  one 
God  (a)  yr)^  o\j^a*9w  yLOtt  yoct  Trav'iic  la  tv  ev^to/u 

ra  fK  dSmjj  ycct  uro  yytc  itrravltc  t^yuct'lai - J-{e  that  makes 


earthy  and  heaven,  and  the  gods,  and  doth  all  things  both 
in  heaven,  rvd  hell,  and  under  the  earth.  And,  again, 
he  by  whofe  efficiency  the  things  of  the  world  (w^rri^oy 
tyf\tlOf  7rf/*)T€^'»v  ow.  ov7«)  tivere  after^tvards  made  avhen  they 
^  ^f>ph>Jl3y  fiver e  not  before  Both  Cudworth  and  Ogilvie  think 
r*  this  laft  fentence  an  explicit  declaration  of  Plato’s  belief 

In  the  creative  power  of  God :  but  that  they  are  mif- 
taken  has  been  evinced  by  Mofheim  with  a  force  of  ar¬ 
gument  which  will  admit  of  no  reply.  In  that  part  of  tJys 
*^ophl/l  from  which  the  quotation  is  taken,  Plato  confiders 
the  of  which  he  is  treating,  as  belong¬ 

ing  both  to  God  and  to  man  ;  and  he  defines  it  In  gene¬ 
ral  to  be  “  a  certain  power  which  is  the  caufe  that  things 
may  afterwards  be  which  were  not  before.”  Cudworth 
wlfhes  to  confine  this  definition  to  the  divine  power  ; 
and  adds  from  himfelf  to  the  text  which  he  quotes  the 
following  words,  which  are  not  in  Plato,  or  from  an 

ANTECEDENT  NON-EXISTENCE  BROUGHT  FORTH  INTO 

tEiNG  !  That  the  incomparable  author  intended  to 
deceive  his  reader,  we  are  far  from  imagining :  his  zeal 
for  Platonifm  had  deceived  himfelf.  Plato’s  definition 
f  Mo/ch,  comprehends  the  J^vauiv  -j-  as  well  of  man  as  of 

td.  Cud.  God  ;  and  therefore  cannot  infer  a  creative  power  any- 
Syjt.  Intel,  -vvhere,  nnlefs  the  father  of  the  academy  was  fo  veiy 
abfnrd  as  to  fiippofe  human  artifts  the  creators  of  thofe 
machines  which  they  have  invented  and  made  !  Mofheim 
thinks  that  Cudworth  was  mifled  by  too  implicit  a 
confidence  in  Ficmus ;  and  it  is  not  Impoffible  that 
Dr  Ogilvie  may  have  been  fwayed  by  the  authority, 
great  indeed,  of  the  author  of  the  Intelle61;iial  Syftem. 

That  intelleft  exifted  antecedent  to  all  bodies  is  in¬ 
deed  a  Platonic  dogma,  from  which  Dr  Ogilvie,  after 
Cudworth,  wifhes  to  infer  that  the  do6lrIne  of  the  crea- 
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tion  was  taught  In  the  academy  ;  but  Dr  Ogilvie  knows, 
and  no  man  knew  better  than  Cudworth,  that  Plato,  — “v^ 
with  every  other  Greek  philofopher,  diftinguifhed  be¬ 
tween  body  and  matter ;  and  that  though  he  held  the' 
priority  of  intellecl  to  the  former,  it  by  no  means  fol¬ 
lows  that  he  believed  it  to  have  exifted  antecedent  t«i 
the  latter.  That  he  believed  mind,  or  rather  foul  (for 
he  diftinguiflics  between  tlie  tw’o),  to  be  the  caufe  or 
principle  of  motion,  cannot  be  denied ;  but  we  are  not 
therefore  authorifed  to  conclude  that  he  likewife  be¬ 
lieved  it  to  be  the  caufe  of  the  exiftence  of  matter.  That 
he  believed  mind  to  be  the  moft  ancient  of  all  things, 
taking  the  word  things  in  the  moft  abfolute  fenfe,  can^ 
not  be  true,  fince  by  Dr  Ogilvie’s  own  acknowledgment 
he  held  the  exiftence  and  eternity  of  ideas ,  not  to  add 
that  he  believed  or  — the  firft  hypoftafis  in 

bis  trinity,  to  be  fuperlor  to  mind  and  prior  to  it^ 
though  not  in  time,  yet  in  the  order  of  nature.  M’keu  , 
therefore  he  calls  mind  the  moft  ancient  of  all  things,  he 
muft  be  fuppofed  to  mean  only  that  it  is  more  ancient  | 

than  all  bodies  and  inferior  fouls.  It  is  no  refietftion  on 
thechara6fer  of  Plato  that  he  coKld  not,  by  the  efforts  ^ 

of  his  ow’n  reafon,  acquire  any  notion  of  a  proper  crea¬ 
tion  ;  fince  we,  who  have  the  advantage  of  his  writings, 
and  of  wTitings  infinitely  more  valuable,  to  lnfti*u£l  u.% 
find  it  extremely  difficult,  if  not  "impoffible,  to  conceive 
how  any  thing  can  begin  to  he.  ^V'e  believe  the  faifi: 
on  the  authority  of  revelation  ;  but  ffiould  certainly  have 
never  agitated  fuch  a  queftion,  had  it  not  been  ftated  \sg 
us  by  writers  infpired  with  ctlcftial  wifdom. 

In  the  Platonic  cofinogony  we  cannot  therefore  doubt 
but  that  the  eternity  of  the  taken  for 

granted.  Whether  it  was  an  eternal  and  neceffary  ema¬ 
nation  from  an  eternal  mind,  is  not  perhaps  quite  fo  evi¬ 
dent,  though  our  own  oj>!;iion  is,  that  it  w^as  believed 
to  be  felf-exiftent.  But  be  this  as  it  may,  wdiich  is  noU 
worth  difputing,  one  thing  is  certain,  that  Plato  did 
not  believe  it  to  have  a  fingle  fonn  or  quality  which  it 
did  not  receive  either  from  the  Demiurgus  or  the  Pfyeh: 

—  the  fecond  or  third  perfon  of  his  trinity.  Except 
Ariftotle,  all  the  Greek  philofophers,  wdio  were  not  | 
materialifls,  held  nearly  the  fame  opinions  refj)e<fting  the 
origin  of  the  world  ;  fo  that  in  examining  their  fyile^^s  1 
we  fhall  be  greatly  milled  if  we  underftand  the  terms  1 
incorporeal  and  immaterial  as  at  all  fynonymous.  It  was 
alfo  a  do<ftrine  of  Plato,  that  there  is  in  matter  a  necel- 
fary  but  blind  and  refra6lory  force  ;  and  that  hence 
arifes  a  propenfity  in  matter  to  diforder  and  deformity, 

■which  is  the  caufe  of  all  the  imperfedlion  which  appears 
in  the  works  of  God,  and  the  origin  of  evil.  On  this 
fubjeft  Plato  writes  'v\Tth  wonderful  obfeurity ;  but,  as 
far  as  we  are  able  to  trace  his  conceptions,  he  appears  to 
have  thought,  that  matter,  from' its  nature,  rclifts  the 
will  of  the  Supreme  Artificer,  fo  that  lie  cannot  per-  1 
fedtly  execute  his  defigns ;  and  that  this  is  the  caufe  of 

the  ^ 


(a)  Mofheim  affirms  that  this  quotation  is  nowhere  to  be  found  in  the  writings  of  Plato.  He  therefore  at 
firft  fufpefted  that  the  learned  author,  in  looking  haftily  over  Plato’s  icth  book  De  Legihus,  had  transfeiTed  to 
God  what  is  there  faid  of  the  anima  mundi,  leading  by  its  own  motions  every  thing  in  tHe  heaven,  the  earth,  and 
the  fea,  and  that  he  had  added  fometliing  of  his  own.  He  dropped  that  opinion,  however,  when  he  found 
Plato,  in  the  loth  book  of  his  Republic,  declaring  it  to  be  as  eafy  for  God  to  produce  the  fun,  moon,  flars, 
and  earth,  &c.  from  himfelf,  as  it  is  for  us  to  produce  the  image  of  ourfelves,  and  whatever  elfe  we  pleafe,^Qidy 
by  interpofing  a  looking-gjafs/’  in  all  this  power,  however,  there  is  nothing  funilar  to  that  of  creation. 
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tHc  mixture  ot  good  nnd  evil  winch  is  fouiKl  in  the 

—  material  world.  ^  ^  ^ 

Plato,  however,  was  no  materialift.  lie  taugnt,^ 
that  th^e  is  an  intelligent  caiil'e,  which  is  the  origin  of 
all  fpiritual  being,  and  the  former  of  the  material  world. 
Thc^natiirc  of  this  great  being  he  pronounced  it  difficult 
to  difeover,  and  when  difeovered  impoffible  to  divulge, 
llie  exillence  of  God  he  inferred  from  the  marks  of  in- 
telligerxe,  which  appear  in  the  form  and  arrangement  of 
bodies  in  the  vifible  world:  and  from  the  unity  of  the 
material  fyflem  he  concluded,  that  the  mind  by  which 
it  was  formed  mud  be  one.  God,  according  to  Plato, 

13  tl  c  fupreme  intelligence,  incorporeal,  without  be- 
p'lniiing,  end,  or  change,  and  capable  of  being  percei¬ 
ved  only  by  the  mind.  He  certainly  diftinguidied  the 
J)eity  not  only  from  body,  and  whatever  has  corporeal 
oyialities,  but  from  matter  itfelf,  from  wliich  all  things 
aie  made.  He  ahb  aferibed  to  him  all  thofe  qualities 
\vhich  modern  philofophers  aferibe  to  immaterial  fub- 
ilance  ;  and  conceived  liim  to  be  in  his  nature  fimple, 
’uncircumreribed  in  fpace,  the  author  of  all  regulated 
mpticn,  and,  in  fine,  poUeffed  of  intelligence  in  the 
liigheft  perfe(dior. 

His  notions  of  God  are  indeed  exceedingly  reRned, 
rnd  fuch  as  it  is  difficult  to  fuppole  that  lie  coiJd  ever 
have  acquired  but  from  fome  obfeure  remains  of  prime¬ 
val  tradition,  gleaned  perhaps  from  the  prieds  of  Egypt 
or  from  the  philodipheis  of  the  Ead.  In  the  Divine 
Nature  he  certainly  believed  tliat  there  are  two,  and 
probably  that  there  are  three,  byfyo/lafesy  whom  he  called 

«*  and  »'  and  The  fird  he  confidered 

as  felf-exident,  and  elevated  far  above  all  mind  and  all 
knowledge  ;  calling  him,  by  way  of  eminence,  the  bewry 
'  or  thr  one.  The  only  attribute  which  he  acknowledged 
in  this  perfon  was  goodiiefs;  and  tlieiefore  he  frequent¬ 
ly  dyles  him  the  goori^  or  ejjtnilal  goodnefs. 

The  dcond  he  confidered  as  mind,  the  'ivifdom  or  reafen 
<  f  the  drd,  and  the  maker  of  the  •world;  and  therefore 
he  dyles  him  and  The  third 

he  always  fpeaks  of  as  the  foul  of  the  world  ;  and  hence 
i'alls  him  or  He  taught  that 

the  ficorrd  is  a  necedary  emanation  from  the  firjl^  and 
the  third  from  the  Jecond,  or  perhaps  from  the  JirJl  and 
fecond. 

Some  have  indeed  jiretended,  that  the  Trinity^  which 
IS  comnonly  called  Platntju\  was  a  fclion  of  the  later 
Platonids,  uiiknowm  to  the  founder  of  the  fcliool  ;  but 
any  perfon  \vlio  ffiall  take  the  trouble  to  dudy  tlie  wri¬ 
tings  of  Plato,  will  find  abundant  evidence  that  he  really 
afferted  a  triad  of  divine  hypodads,  all  concerned  in  the 
formation  and  government  of  the  world.  ITus  in  liis 
icth  book  of  I^aws,  where  he  undertakes  to  prove  the 
♦^xidence  of  a  Deity  In  oppofition  to  atheids,  he  afeends 
T.o  higher  in  tlie  demondration  than  to  the  or  mun¬ 
dane  foul,  which  he  held  to  be  tlie  immediate  and  proper 
caufe  of  all  the  motion  that  is  In  the  world.  But  in 
^  thcr  parts  of  his  Writings  he  frequently  afferts,  rs  fu- 
j'enor  to'tlie  dlf-movirig  jirinciple,  an  immoveable  f 
or  intelleel:,  which  was  jiroperl)^  the  demiurgus  or  fra¬ 
mer  of  the  world;  and  above  this  hypojlcjii  cue  melt 


5  1  ^  '  ^  ,  ... 

fimple  and  abfolutcly  perfe^  being,  who  is  conhdered  in  Piatamfi^. 

Theohgy  as  cev'loiioCt  tlio  oft^itiid  deity^  in  contradi- 
dinaion  from  the  others,  who  are  only  Thefe 

doarines  are  to  be  gathered  from  his  works  at  large; 
particularly  from  tlie  ^Jim/pus,  PhUehus^  hophijla,  and 
plnomis  :  but  there  is  a  paffiige  in  his  fecond  epidlc  to 
Dionyfiiis,  apparently  written  In  anfvver  to  a  letter  in 
which  that  monarch  had  required  him  to  give  a  more 
explicit  account  than  he  had  formerly  done  cf  the  na¬ 
ture  of  God,  In  which  the  doarine  of  a  Trinity  feem.i 
to  be  direaiy  afferted.  ‘‘  After  having  faid  that  lie 
meant  to  wrap  up  his  meaning  in  fuch  obfeurity,  a; 
that  an  adept  only  Hiould  fully  comprehend  it,  he  adds 
expreffions  to  the  following  import :  ‘  The  Lord  oi 
Nature  is  furrounded  on  all  fides  by  Ills  works  :  what¬ 
ever  is,  exids  by  Iris  pennlffion  ;  he  Is  the  fountain  and 
fource  of  excellence  .y  around  the  fecond  perfon  are  pla¬ 
ced  things  of  the  fecond  order  ;  and  around  the  third 
thofe  of  the  third  degree(B).’'  Of  this  obfeure  paffage 
a  very  fatisfaaory  explanation  is  given  in  Dr  Ogllylc^s 
Theology  of  Platoy  to  which  the  narrow  limits  prefcribed 
to  fuch  articles  as  this  compel  us  to  refer  the  reader. 

We  ffiall  only  fay,  that  the  account  which  wc  have  given 
of  the  Platonic  Trinity  is  ably  fupported  by  the  Doedor. 

In  treating  of  the  eternal  emanation  of  the  fecond^ 
and  third  Hypodafes  from  the  fird,  the  philofophers  ot 
the  academy"  compare  them  to  light  and  heat  proceed¬ 
ing  from  the  fun.  Phto  himfelf,  as  quoted  by  Dr  Cud- 
worth,  illudrates  Iris  doidriiie  by  the  fame  comparlfon. 

For  or  the  fird  hypodads,  is  in  the  intellec¬ 

tual  w^orld  the  dime  (he  fays)  to  intelled  and  intelb*- 
gibles  that  the  fun  is  in  the  corporeal  world  to  vifion 
and  vifibles ;  for  as  the  fun  is  not  vifion  itfelf  but  the 
caufe  cf  vifion,  and  as  that  light  by  which  we  fee  is 
not  the  fun  but  only  a  thing  like  the  fun  ;  fo  neither  is 
the  Supreme  or  Plighed  Good  properly  knowledge, 
but  the  caufe  of  knowledge  ;  nor  is  intellect,  confidered 
as  fuch,  the  bed  and  mod  perfed  being,  but  only  a  be¬ 
ing  having  the  form  of  perfedion.’'  Again,  ‘‘  as  the 
fun  caufes  other  things  not  only  to  become  vifible  but 
alfo  to  bo  generated ;  fo  the  Supreme  Good  gives  to 
things  not  only  their  capability  of  being  known,  but 
alfo  their  veiy  elfeuces  by  which  they  fubfiit  *,  for  this 
fountain  of  the  Deity,  this  highed  goorl.  Is  not  itfelf 
properly  efience,  but  above  eflbnce,  tranfeending  It  in  rc- 
fpect  both  of  dignity  and  of  power.’’ 

The  refemblarce  which  this  trinity  of  Plato  boars  to 
til  at  revealed  in  the  gofpcl  mud  be  obfervod  by  every 
attentive  reader  ;  but  the  two  dodrincs  are  likevvife  in 
fornc  refpeds  exceedingly  diffimllar.  The  third  hypo- 
dafis  in  the  Platonic  fydcni  appears  in  no  point  of  view 
co-ordinate  with  the  ridl;  or  dcoiid.  I:ideed  the  hrd  Is 
olev'jited  far  above  the  fecond,  and  the  third  funk  dill 
farther  beneath  it,  being  confidered  as  a  mere  foul  im- 
mcrl'ed  in  matter,  and  forming  \ritli  the  corporeal  world, 
to  which  it  is  united,  one  coinpoiiiid  animal.  Nay,  it 
does  not  appear  periedly  clear,  that  Plato  confidered  liu; 

rax)  *u;  «;4u  as  a  pure  ipirit,  or  lus  having  fin  fided 
fro-n  eternity  as  a  diilind  Hypojlufis,  “This  governing 
ipirit,  cf  whom  the  eaith,  prcperly  fo  called,  is  the 
E  2  bod-. 
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body,  confiiled,  according  to  our  authors  pliilofophy, 
of  the  fame  and  the  other ;  that  is,  of  the  firil  matter, 
and  of  pure  intelligence,  framed  to  adlirate  the  machi¬ 
nery  of  nature.  The  Supreme  Being  placed  liiiii  in  the 
middle  of  the  earth  ;  which,  in  the  vivid  idea  of  Flato, 
feemed  itfelf  to  live,  in  confcqnence  of  an  influence  that 
was  felt  in  every  part  of  It.  From  this  feat  his  power 
is  reprefented  as  being  extended  on  all  fides  to  the  ut- 
mofl  limit  of  the  heavens;  conferring  life,  and  prefer- 
viiig  harmony  in  the  various  and  complicated  parts  of 
the  univerfe.  Upon  this  being  God  is  faid  to  have 
looked  with  peculiar  complacency  after  having  formed 
him  as  an  image  of  liimfelf,  and  to  have  given  beauty 
and  perfedl  proportion  to  tlie  manfion  which  he  was 
deflined  to  occupy.  According  to  the  doctrine  of  Ti- 
mcEus,  the  Supreme  Being  ftruck  out  from  this  original 
mind  innumerable  fpirits  of  inferior  order,  endowed  with 
principles  of  reafon  ;  and  he  committed  to  divinities  of 
fecondary  rank  the  tafle  of  invefting  thefe  in  material 
forms,  and  of  difpcrfing  them  as  inhabitants  of  the  fun, 
moon,  and  other  celeflial  bodies.  He  taught  alfo,  that 
at  death  the  human  foul  is  reunited  to  the  TOV  KOO"- 
f'-ovj  as  to  the  fource  from  ^vl^ch  it  originally  came.’’ 

Such  is  the  third  perfon  of  the  Platonic  triad, 
as  we  find  his  nature  and  attributes  very  accurately 
itated  by  Dr  Ogilvie  ;  and  the  Chriflian  phllofopher, 
who  has  no  particular  fyflem  to  fiipport,  will  not  re¬ 
quire  another  proof  that  the  triad  of  Plato  differs 
exceedingly  from  the  Trinity  of  the  Scriptures.  Indeed 
the  third  hypollafis  in  this  triad  has  fo  much  the  appear¬ 
ance  of  all  that  the  ancients  could  mean  by  that  which 
\ve  call  a  creature^  that  the  learned  Cudworth,  who  wifh- 
ed,  it  is  difficult  to  conceive  for  what  reafon,  to  find  the 
fubllmeft  myllciy’^  of  the  Chriflian  faith  explicitly  taught 
in  the  writings  of  a  pagan  phllofopher,  was  forced  to 
uippofe  that  Plato  held  a  double  or  foul,  one 

^yK0cry.i0.  incorporated  with  the  material  world,  and  the 
other  or  fitpramundaney  which  is  not  the  foul 

but  the  governor  of  the  univerfe.  We  call  this  a  mere 
hypothefis  ;  for  though  the  author  dlfplays  vafl.  erudi¬ 
tion,  and  adduces  many  quotations  in  Nvhicli  this  double 
pfyehe  is  plainly  mentioned,  yet  all  thofe  quotations  are 
taken  from  Platonlfls  who  lived  after  the  propagation  of 
the  gofpel,  and  who,  calling  themfelves  ecdettics^  freely 
Hole  from  every  feiSl  fuch  dogmas  as  they  could  incor- 
poi-ate  with  their  own  fyflem,  and  then  attributed  thofe 
dogmasto  their  mailer.  In  the  writings  of  Plato  hlm- 
ielf,  there  is  not  fo  much  as  an  allufion  to  this  fupramun- 
dane  pfyehe'-^  ;  and  It  is  for  tliis  reafon  (the  of 
which  he  treats  being  fo  very  inferior  to  the 
and  that  we  have  expreffed  with  befitation  his 

belief  of  t/jree  hypoflafes  in  the  divine  nature.  Yet  that 
he  did  admit  fo  many,  feems  more  than  probable  both 
from  the  paffage  illuflrated  by  Dr.  Ogilvie  and  from  the 
attempt  of  Plotinus,  one  of  his  followers,  to  demon- 
ilrate  that  the  number  can  be  neither  greater  nor  lefs. 
That  his  dodlrine  on  this  fubjed  fhould  be  inaccurate 
and  erroneous,  can  excite  no  wonder ;  whilfl  it  mull  be 
confefled  to  have  fuch  a  refemblance  to  the  truth,  and 
to  be  fo  incapable  of  being  proved  by  reafoning  from  ef- 
fefts  to  caufes,  that  we  could  not  doubt  of  his  having 
inherited  It  by  tradition,  even  though  we  had  not  com¬ 
plete  evidence  that  fomething  very  fimilar  to  it  was 
^ught  long  before  him,  not  only  by  Pythagoras  and 
Parmenides,  but  by  the  philofophers  of  the  eail. 


Wc  have  fald  that  the  Demiurgus  was  the  maker  .of,  Phtomfir 

the  world  from  the  firfl  matter  which  had  exifled  from  - r-l 

eternity ;  but  in  Plato’s  cofmagony  there  Is  another 
principle,  more  myilerious.  If  poffible,  than  any  thing 
which  we  have  yet  mentioned.  This  is  his  intclle£laal  1 

fyflem  of  icieasy  which  it  is  not  eafy  to  colle£i  from  his  i 

writings,  whether  he  confidered  as  hidepcndent  exillences, 
or  only  as  archetypal which  had  fubfilled  from  , 
eternity  in  the  or  divine  iiitelle(fl.  On  this  fub- 
je6l  he  writes  with  fuch  exceeding  obfeurity,  that  men  ^ 
of  the  firil  eminence,  both  among  the  ancients  and  the 
moderns,  have  differed  about  his  real  meaning.  Some 
have  fuppofed,  that  by  ideas  he  meant  real  beings  fub-. 
filling  from  eternity,  independent  of  all  minds,  and  fc- 
parate  from  all  matter ;  and  that  of  thefe  ideas  he  con¬ 
ceived  fome  to  be  living  and  others  to  be  without  life. 

In  this  manner  his  dodtrinc  is  interpreted  by  Tertul- 
lian  ^  among  the  ancients,  and  by  the  celebrated  Briick-  *  iji 
erf  among  the  moderns ;  and  not  by  them  only,  but  Anima. 
by  many  others  equally  learned,  candid,  and  acute.  Cud-1 
worth,  on  the  other  hand,  with  his  annotator  Moffieim, 
contend,  that  by  his  ideal  world  Plato  meant  nothing 
more  than  that  there  exilled  from  eternity  in  the  ^*yo: 
or  mind  of  God  a  notion  or  conception  of  eveiy  thing 
which  was  in  time  to  be  made.  This  is  certainly, 
much  more  probable  in  itfelf,  than  that  a  man  of  enlar-  \ 
ged  underll^nding  fhould  have  fuppofed,  that  there  are . 
fomewhere  in  extramundane  fpace  real  living  Incorporeal  \ 
beings  eating  and  drinking,  which  are  the of  all  | 

the  animals  which  ever  have  been  or  ever  will  be  eating  ^ 

and  drinking  in  this  world.  Yet  Moflieim  candidly  ac¬ 
knowledges,  that  if  the  controverfy  were  to  be  decided  i 
by  the  votes  of  the  learned,  he  is  doubtful  whether  it ' 
would  be  given  for  or  againfl  him;  and  Cudworth, 
though  he  pleads  the  caufe  of  his  mailer  with  much  in¬ 
genuity,  owns,  that  on  this  fubjedl  his  language  cannot 
be  vindicated.  This  indeed  is  moll  tnie ;  for  Plato  - 
contends,  that  his  ideas  are  not  only  the  objedls  of, 
fcience,  but  alfo  the  proper  or  pliyfical  caufes  of  all 
things  here  below;  that  the  idea  of  fimilitiide  is  the 
cauje  of  the  refemblance  between  two  globes ;  and  the 
idea  of  diffimilltude  the  caufe  that  a  globe  does  not  re-  1 
femble  a  pyramid  :  he  likewife  calls  them  ^  effencfs 
or  fuhjlances^  and  many  of  his  followers  have  pronounced 
them  to  be  animals^  . 

Thefe  wonderful  expreffions  incline  us  to  adopt  with' 
fome  befitation  the  opinion  dated  by  Dr  Enfield.  This 
hlftorian  of  pliilofophy  having  obferved,  that  fome  oB 
the  admirers  of  Plato  contend,  that  by  ideas  exilling  in 
the.  reafon  of  God,  nothing  more  is  meant  than  concep¬ 
tions  formed  in  the  Divine  mind,  controverts  this  opi¬ 
nion  with  much  effea.  ‘‘  By  ideas,  Plato  (fays  he)  ap¬ 
pears  to  have  meant  fomething  much  mQi*e  myilerious ; 
namely,  patterns  or  archetypes  fubfilling  by  themfelves, 
as  real  beings,  in  the  Divine  reafon,  as  in  their 

original  and  eternal  region,  and  iffuing  thence  to  give 
form  to  fenfible  things,  and  to  become  objeas  of  con¬ 
templation  and  fcience  to  rational  beings.  It  is  the 
doarine  of  the  Timeeus,  that  «  Otv,  the  rea¬ 

fon  of  God,  comprehends  exemplars  of  all  things,  and, 
that  this  reafon  is  one  of  the  primary  caufes  of  things. 
Plutarch  fays,  that  Plato  fuppofes  three  principles,  God, 
Matter,  and  Ideii.  Jullln  Martyr,  Pfeudo-Origen,  and 
others,  affert  the  fame  thing. 

‘‘  That  this  is  the  true  Platonic  doarine  of  ideas  will* 

8  appear 
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appear  probable,  if  we  attend  to  the  manner  In  which 
Plato  framed  his  fyftein  of  opinions  concerning  the  ori¬ 
gin  of  things,  ^  Having  been  from  his  youth  (fays  A- 
riflotle)  converfant  with  Cratylus,  a  difciple  of  Plcra- 
clitus,  and  inUrudled  in  the  dodrine  of  that  fchool,  that 
all  fenfible  things  are  variable,  and  cannot  be  proper  ob- 
jeds  of  fclence,  he  reafonably  concluded,  that  if  there 
be  any  fuch  thing  as  fcience,  there  muft  exift,  befides 
fenfible  objeds,  certain  permanent  natures,  perceptible 
only  by  the  intelled.’  Such  natures,  divine  in  their 
origin,  and  eternal  and  inunutable  In  their  exiftence,  lie 
admitted  Into  his  fyilem,  and  called  them  ideas,  Vifible 
things  were  regarded  by  Plato  as  fleeting  (hades,  and 
ideas  as  the  only  permanent  fubftances.  Thefe  he  con¬ 
ceived  to  be  the  proper  objeds  of  fcience  to  a  mind 
raifed  by  divine  contemplation  above  the  perpetually 
varying  fccnes  of  the  material  world/’ 

It  was  a  fundamental  dodrine  in  the  fyflem  of  Plato, 
that  the  Deity  fonned  the  material  world  after  a  perfed 
model,  confiftlng  of  thofe  ideas  wlilch  had  eternally  fub- 
fiiled  in  his  own  reafon  ;  and  yet,  with  feme  appearance 
of  contradidion,  he  calls  this  mcodel  “y^^-exiflent,  indi- 
viflble,  and  eternally  gtneraUd.^^  Nay,  he  talks  of  it  as 
being  intelligent  as  well  as  eternal,  and  wholly  different 
from  the  tranferipts,  which  are  fubjeded  to  our  Iiilpec- 
tion.  There  is  lo  much  myffery,  confufion,  and  appa¬ 
rent  abfurdity,  in  the  whole  of  this  fyilem,  as  it  has 
come  down  to  us,  that  we  mull  fuppole  the  friends  of 
Plato  to  have  been  intrulled  with  a  key  to  liis  efoteric 
dodrines,  which  has  long  been  loll,  otlierwife  it  woiil'd 
be  difficult  to  conceive  how  that  phllofopher  could  have 
had  fo  many  admirers. 

With  almoll  every  ancient  theill  of  Greece  the  foun¬ 
der  of  the  academy  believed  In  an  order  of  beings  called 
damonsy  which  were  fuperior  to  the  fouls  of  men,  and 
ilruck  off  by  the  Demiurgus  from  the  foul  of  the  world. 
Of  thefe  the  reader  will  find  fome  account  elfewhere : 
(See  Dxmon  and  Polytheism),  We  mention  them 
at  prefent  becaufe  they  make  an  important  appearance 
in  Plato’s  fyilem  of  phyfics,  which  was  built  upon  them 
and  upon  the  dodrine  vdiich  has  been  Hated  concerning 
God,  matter,  and  ideas.-  He  taught,  that  the  vifible 
world  was  formed  by  the  Supreme  Arcliited,  uniting 
eternal  and  immutable,  ideas  to  the  firll  matter;  that  the 
univerfe  is  one  animated  being*,  including  within  its 
limits  all  animated  natures ;  that,  in  the  formation  of 
the  vifible^'and  tangible  world,  fire  and  earth  were  firft 
formed,  and  were  afterwards  united  by  means  of  air  and 
water;  that  from  peiffed  parts,  one  perfed  whole  was 
produced,  of  a  fpherlcal  figure,  as  moll  beautiful  in  it- 
Ihid.  ielf,  and  bell  fuited  to  contain  all  other  figures  f ;  that 
arts  of  the  world  are  of  regular  geome- 
particles  of  earth  being  cubical,  thofe 
of  fire  pyramidical,  thofe  of  air  in  the  form  of  an  odo- 
hedron,.  and  thofe  of  water  in  that  of  an  icofohedron  ; 
that  thefe  are  adjiifted  in  number,  meafure,  and  power, 
in  perfed  conformity  to  the  geometrical  laws  of  pro¬ 
portion  ;  that  the  foul  which  pervades  this  fphere  is  the 
caufe  of  Its  revolution  round  its  centre  ;  and,  laffly,  that 
the  world  will  remain  for  ever,  but  that  by  the  adion 
of  its  animating  principle,  it  accomplifhes  certain  pe¬ 
riods,  within  which  every  thing  returns  to  its  ancient 
place  and  ftate.  This  periodical  revolution  of  nature  is 
called  the  Platonic  or  great  year*  See  the  preceding 
article® 
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The  metaphyfical  dodrines  of  Plato,  which  treat  of  Platonifm,^ 
the  human  foul,  and  the  principles  of  his  fyilem  of 
ethics,  have  been  detailed  in  other  articles  (See  Meta¬ 
physics,  Part  III.  chap,  iv.  ;  and  Moral  Phjlofophyy 
n'3  6.):  but  it  Is  worthy  of  obfcrvatlon  In  this  place, 
that,  preparatory  to  the  iliidy  of  aU  philofophy,  lie  re¬ 
quired  from  his  difciples  a  knowledge  of  the  elements  of 
mathematics.  In  his  Republic,  he  makes  Glaucus, 
one  of  the  fpeakers,  recommend  them  for  their  ufeful- 
nefs  In  human  life.  “  Arithmetic  for  accounts  and  di- 
ftribiitions ;  geometry  for  incampmeiits  and  menfura- 
tions  ;  miific  for  folemn  feffi\^s  in  honour  of  the  gods  ; 
and  allronomy  for  agriculture,  for  navigation,  and  the 
like.  Socrates,  on  his  part,  denies  not  the  truth  of  all 
this,  but  ftlll  infinuates  that  they  were  capable  of  an- 
fwei'ing  an  end  more  fublime.  ‘  You  are  pleafant  (fays 
he)  in  your  feeming  to  fear  the  multitude,  leff  you 
fliould  be  thought  to  enjoin  certain  fciences  that  are 
iifelefs.  ’Tis  indeed  no  contemptible  matter,  though  a 
difficult  one,  to  believe,  that  through  thefe  particular 
fciences  the  foul  has  an  organ  purified  and  enlightened, 
which  is  deilroyed  and  blinded  by  {Indies  of  other  kinds; 
an  organ  better  worth  faving  than  a  thoiifand  eyes,  in 
as  much  as  ti'uth  becomes  vifible  through  this  aloned^ 

‘‘  Concerning  policy,  Plato  has  written  at  large  in  his 
Republic  and  in  his  Dialogue  on  Laws.  He  was  fo 
much  enamou..*ed  watli  his-  own  conceptions  on  this  iub- 
je(H,  that  it  w'as  chiefly  the  hope  of  having  an  oppor* 
tunity  to  realife  lus  plan  of  a  republic  which  induced 
him  to-vifit  the  court  of  Dionyfiiis.  But  they  who  are 
converfant  wuth  mankind,  and  capable  of  calmly  invelll- 
gating  the  fprings  of  human  adlions,  whll  eafily  perceive 
that  his  projects  w^ere  chimerical,  and  could  only  have 
originated  in  a  mind  replete  with  philofophical  enthu- 
fiafm.  Of  this  nothing  can  be  a  clearer  proof  than  the 
defign  of  admitting  In  his  republic  a  community  of  w^o* 
men,  in  order  to  give  reafon  an  entire  controul  over  de- 
fire.  The  main  obje£l  of  his  political  inflitutions  ap¬ 
pears  to  have  been,  the  fubjugation  of  the  paffions  and 
appetites,  by  means  of  the  abftra^l  contemplation  of 
ideas.  A  fyflem  of  policy,  raifed  upon  fuch  fanciful 
grounds,  cannot  merit  a  more  dlilin£l  confideration,” 

Such  is  genuine  Platonifm  as  it  was  taught  in  the  old 
academy  by  the  founder  of  the  fchool  and  his  Immediate 
followers ;  but  when  Arcefilaus  was  placed  at  the  head 
of  the  academics,  great  innovations  were  introduced 
both  Into  their  dodlrines  and  into  their  mode  of  teach¬ 
ing  (See  Arcesilaus).  This  man  was  therefore  con- 
fidered  as  the  founder  of  what  was  afterwards  called  the 
middle  academy.  Being  a  profeffed  fceptlc,  he  carried 
his  maxim  of  uncertainty  to  fuch  a  height,  as  to  alana 
the  general  body  of  phllofopheis,  offend  the  governors 
of  the  flate,  and  bring  jufl  odium  upon  the  very  name  of 
the  academy.  At  length  Carneadesy  one  of  the  difciples 
of  this  fchool,  relinquifhing  fome  of  the  more  obnoxious 
tenets  of  Arcefilaus,  founded  wdiat  has  been  called  the 
ne^  academy  wuth  very  little  Improvement  on  the  prin¬ 
ciples  of  the  middle.  See  Carneades. 

Under  one  or  other  of  thefe  forms  Platonifm  found 
its  way  Into  the  Roman  republic.  Cicero  was  a  Plato- 
nlfl,  and  one  of  the  greateil  ornaments  of  the  fchool.  A 
fchool  of  Platon  ills  was  likew’ife  founded  In  Alexandria 
In  the  fecond  century  of  the  Chrifflan  era ;  but  their 
doftrines  differed  in  many  particulars  from  thofe  taught 

in 
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In  tlic  three  academies.  They  profefTed  to  fcck  triith 
wherever  they  could  find  it,  and  to  colledl:  their  dogiivavS 
from  eveiy  fchool.  They  endeavoured  to  bend  foine  of 
the  principles  of  Plato  into  a  conformity  with  the  doc¬ 
trines  of  the  gofpel ;  and  they  incorporated  witli  the 
whole  many  of  the  maxims  of  Ariftotle  and  Zeno,  and 
not  a  few  of  the  fidlions  of  the  eafl.  Their  fyftcm  was 
therefore  extremely  heterogeneous,  and  feldom  fo  ra¬ 
tional  as  that  of  the  philofopher  after  whofe  name  they 
were  called,  and  of  whofe  do£lrines  we  have  given  fo  co¬ 
pious  a  detail.  See  Ammonius,  Ecclectics,  and  Plo¬ 
tinus. 


PLAUTUS  (Marcus  Accius),  a  comic  writer  of 
ancient  Rome,  born  at  Umbria,  a  prxDvince  of  Italy, 
lii-  proper  name  was  Marcus  Acemsy  and  he  is  fup- 
pofed  to  have  acquired  the  furname  of  Plautus  from  ha¬ 
ving  fplay  feet.  His  parentage  appears  to  have  been 
mean  ;  fo  that  feme  have  thought  he  was  the  fon  of  a 
Have.  Aldus  GeUiiis  fays  that  Plautus  was  diftingui di¬ 
ed  for  his  poetr)*"  on  the  theatre,  and  Cato  for  liis  elo¬ 
quence  in  the  Forum,  at  the  fame  time  ;  and  obfer/es 
clfewhere  from  Varro,  that  he  was  fo  well  paid  fer  his 
plays  as  to  double  his  flock  in  trading,  in  which  lie 
loft  all  he  gained  by  the  mnfes.  He  is  faid  to  have  been 
reduced  to  work  at  a  mill  for  his  fubfiflencc  ;  but  Varro 
adds,  that  his  wit  was  his  beft  fupport,  as  he  compofed 
three  of  his  plays  during  this  dnidgery.  He  died  in 
the  firfl  year  cf  the  elder  Cato’s  cenforfhip,  about  the 
year  of  Rome  *^69,  and  184  B.  C.  We  have  2o  of  lus 
])lays  extant,  though  not  all  of  them  entire.  Five  of 
them.,  comedies,  have  been  elegantly  tninflated  into  Eiig- 
lifh  by  Mr  B.  Tliornton,  and  publilhed  in  2  vols  8vo, 
1767. 

PLAYS.  See  PLAY-Housr, 

PLAY-houbf.  See  Theatre,  Amphitheatrf, 
^c.  The  moft  ancient  Englifh  play-houfes  were  the 
Curtain  in  Shoreditch  ami  the  Tlieatre.  In  the  time 
of  Shakefpeare,  who  commenced  a  dramatic  writer  in 
T5;92,  there  were  no  lefs  than  lO  theatres  open.  Four 
of  thefe  were  private  lioufes,  viz.  that  in  Bladcfriars, 
the  Cockpit  or  Phoenix  in  Drury-Laiie,  a  theatre  in 
Whitefriars,  and  one  in  Salifbnrv’  court.  Tlie  other  fix 
were  called  public  theatres,  viz.  the  Globe,  the  Swan, 
the  Rofe,'  and  the  Hope,  on  the  Bank-fide ;  the  Red 
Bull,  at  the  upper  end  of  St  John’s-ftreet,  and  the 
Fortune  in  White-crofs  Street.  The  two  laft  were 
ohiefly  frequented  by  citizens.  Mr  Malone  gives  us  a 
pretty  copious  account  of  thefe  play-houfes,  in  a  fiip- 
plement  to  his  lafi:  edition  of  Shakefpeare,  wliich  we 
ihall  here  infert. 


‘‘  Moil,  if  not  all  (fays  he)  of  Sliakefpeare’s  plays 
were  perform^ed  either  at  the  Globe  or  at  the  Theatre  in 
Blacktriars.  It  appears  that  they  both  belonged  to  the 
kune  company  of  comedians,  viz.  his  majelly’s  fervdiits, 
which  title  they  aifumed,  after  a  licence  had  been  grant¬ 
ed  to  them  by  King  James  in  1603,  having  before  that 
time  been  called  the  fervants  of  the  lord  chamberlain. 

“  The  theatre  in  Blackfriars  was  a  private  houfe  ; 
But  the  peculiar  and  dillingulihing  .marks  of  a  private 
play -houfe  it  is  not  eafy  to  afeertain.  It  was  very  fm.all, 
emd  plays  were  there  ufually  reprefented  by  candlelight. 
The  Globe,  fituated  on  the  fouthern  lide  of  the  river 
Thames,  was  a  hexagonal  building,  partly  open  to  the 
v/eather,  partly  covered  witli  reeds.*  It  was  a  public 


theatre,  and  of  confiderable  fize,  and  there  they  always.  Piay 
a£led  by  day-light.  On  the  roof  of  the  Globe,  and  the 
other  public  theatres,  a  pole  was  erected,  to  which  a 
dag  was  affixed.  Thefe  flags  were  probably  dlfplayed  ^ 

only  during  the  hours  of  exhibition  ;  and  it  fhould  feem  1 

from  a  paffage  in  one  of  the  old  comedies  that  they  were 
taken  down  during  Lent,  in  which  feafon  no  plays  were  j 

prefer. ted.  1'he  Globe,  though  hexagonal  at  the  out-  * 

fide,  was  probably  a  rotunda  within,  and  perhaps  had  i 

its  name  from  its  circXilar  form.  It  might,  however, 
have  been  denominated  only  from  its  fign,  wbicli  was  a 
figure  of  Hetcules  fupport ing  the  Globe.  This  theatre 
was  burnt  down  in  161 but  it  was  rebuilt  in  the  fol¬ 
lowing  year,  and  decorated  with  more  ornament  than 
had  been  originally  bellowed  upon  it.  The  exhibitions 
at  the  Globe  ftem  to  have  been  calculated  chiefly  for 
the  lower  clafs  of  people  ;  thofe  at  Blackfriars-  for  a 
more  feleft  and  judicious  audience. 

“  A  writer  infonns  us,  that  one  of  thefe  tlicatrcs 
was  a  winter  and  the  other  a  fuminer  honfe.  As  the 
Globe  was  partly  expofedto  the  weather,  and  tliey  acl- 
cd  tliere  ufually  by  day-light,  it  was  probably  the  fum¬ 
iner  theatre.  The  exhibitions  here  feem  to  have  been 
mere  frequent  tlian  at  Blackfriars,  at  leail  till  the  year 
1604  or  1603,  when  the  Bank-fide  appears  to  have 
become  lefs  faflilonable  and  lefs  frequented  than  it  for¬ 
merly  had  been.  Many  of  our  ancient  dramatic  pieces 
were  performed  in  the  ya!*ds  cf  carriers  inns  ;  in  w'hicl\. 
in  the  beginning  of  queen  Elizabeth’s  reign,  the  come¬ 
dians,  who  then  firfl  united  themfelvcs  in  companies, 
crcdled  an  occafional  flagc.  The  form  of  thefe  tempi^- 
taiy  play-houfes  feems  to  be  preferved  in  our  moder:» 
theatre.  The-galleries  are  in  both  ranged  over  each 
other  on  three  fides  of  the  building.  The  fmall  roon.> 
under  the  lowed:  of  thefe  galleries  anfwer  to  our  prefen t 
ho\cs  ;  and  it  is  obfervable  that  thefe,  even  in  theatres  j 

which  were  budl  in  a  fubfequent  pcrif)d  exprefsly  for  i 

draina.tic  exhibitions,  {llll  retained  their  cld  name,  and 
are  frequently  called  rooms  by  Our  ancient  writers.  The 
yard  bears  a  fufficient  refemblance  to  the  pit,  as  at  pre- 
ient  in  ufe.  W<*  may  fuppofe  the  llage  to  have  been 
raifed  in  this  area,  on  the  fourth  fide,  with  its  back  to 
the  gateway  of  the  inn,  at  which  the  money  for  admif- 
fion  was  taker.  Hence,  in  the  middle  of  the  Globe, 
and  I  fuppofe  of  the  other  public  theatres,  in  the  time 
(>f  Shakefpeare,  tliere  was  an  ojxm  yard  or  area,  where 
the  common  people  flood  to  fee  the  exhibition  ;  from 
which  circumflarice  they  arc  called  by  our  author  ground¬ 
lings,  and  by  Ben  Johnfon  *  the  uudciTtairding  gentle¬ 
men  of  the  ground.' 

**  Ill  the  ancient  play-lioufes  there  appeam  to  ha^  e 
been  a  private  box,  of  which  it  is  not  eaiy  to  afeertain 
the  {ituation.  It  feems  to  fiave  betn  placed  at  the  fide 
of  the  llage  towards  the  roar,  and  to  have  been  at  u 
lower  T>rice  :  in  this  fome  people  fat,  either  from  eco¬ 
nomy  or  fingulanty.  The  galleries^  or  fcaflbkls  as  they 
are  fometimes  called,  and  that  part  of  the  houfe  which 
in  private  theatres  was  named  the  pit,  feem  to  have  been 
at  the  fame  price* ;  and  probably  in  houfes  of  reputation, 
fuch  as  the  Globe,  and  that  in  Blackfriars,  the  price  of 
ndmiflion  into  thofe  parts  of  the  theatre  was  6  d.  while 
in  fome  meaner  play-houfes  it  was  only  i  d.  in  other;?, 
only  2  d.  Tlie  price  of  admiffion  into  the  befl  rooms  or 
boxes  was,  I  believe,  in  our  author’s  time,  i  s.  j  though  i 

after- 
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'.ho  fe  sftcn^  arus  It  appears  to  have  rlfcri  to  a  a.  and  hetlf-a- 
crov/!), 

“  From  icvcral  paflages  li\  our  old  pla\*8,  we  learn, 
that  fpci^iiators  were  admittc<l  on  the  fli^ge,  and  that  the 
critics  and  wits  of  the  time  ufually  fat  there.  Some  were 
pL'iced  on  tlie  ground ;  others  fat  on  flools,  of  which 
the  price  w  as  either  6  d.  or  i  s.  according*,  I  fuppofe,  to 
the  commedioufnefs  of  the  (ituation  ;  and  they  w'ere  at¬ 
tended  by  pages,  who  furnilhtd  them  wdtli  pipes  and 
tobacco,  which  was  fmoaked  here  us  well  as  in  other 
j  arts  of  the  houfe  ;  yet  it  Ihonld  feem  that  peifcns  were 
fuffered  to  fit  on  the  ilage  only  in  the  private  pLiy-honfts, 
inch  as  Bkekfriars,  fee.  where  the  audience  w'as  more  fe- 
L<fb,  and  of  a  higher  clafs;  and  that  in  the  Globe  and 
ther  public  theatres  no  fuch  licence  w^as  permitted. 

The  ftage  was  ftrewed  with  rufhes,  wdilch,  as  we 
learn  from  Ilentzner  and  Cains  de  Ephemera,  w^as,  in 
the  time  of  Shakefpeare,  the  ufual  coyering  of  floors  in 
England.  The  curtain  which  hangs  in  the  front  of  the 
prelent  flage,  drawn  up  by  lines  and  pulleys,  though  not  a 
modern  invention,  for  it  was  ufed  by  Inigo  Jones  in  the 
laafques  at  icouit,  was  yet  an  apparatus  to  which  the 
fmple  mechanifm  of  our  ancient  theatres  had  not  arnved, 
for  in  them  the  curtains  opened  in  the  middle,  and  Were 
clra^vn  backwards  and  forwards  on  an  iron  rod.  In  fome 
play-houfes  they  were  woollen,  in  others  made  of  lilk. — 
7'‘owards  the  rear  of  the  Itage  there  appears  to  have  been 
a  balcony,  the  platfonn  of  which  w’as  jirobably  eight  or 
ten  feet  from  the  ground.  I  fuppofe  it  to  have  been  fup- 
ported  by  pillars.  From  hence,  in  many  of  our  old  plays, 
part  of  the  dialogue  wras  fpoken  ;  and  in  the  front  of  this 
balcony  curtains  likewnfe  w^ere  hung, 

“  A  doubt  has  been  entertained  wdiethcr  in  oiir  ancient 
theatres  there  were  fide  and  other  feenes.  The  queftlon 
is  involved  in  fo  much  obfeurity,  that  it  is  very  difficult  to 
form  any  decided  opinion  upon  it.  It  is  certain,  that  in 
t'le  year  i6o^  Jones  eyliibited  an  entertainment  at 
Oyford,  in  w'hich  moveable  Icencsvvere  ufed  ;  but  he  ap¬ 
pears  to  have  introduced  feverrd  pieces  of  machinery  in  the 
mafques  at  court,  wnth  which  undoubtedly  the  public 
theatres  were  unacquainted.  A  pahage  which  has  been 
produced  from  one  of  the  old  comedies  proves,  it  mull 
be  owned,  that  even  thefe  were  furniffiedwith  Tome  pieces 
of  machintry,  which  were  ufed  when  it  was  requifite  to 
exhibit  the  defeent  of  fome  god  or  faint  ;  but  from  all 
the  contemporar)^  accounts,  I  am  inclined  to  believe  that 
the  mechanifm  of  our  ancient  ftage  ftidom  went  beyond 
a  painted  chair  or  a  trap-door,  and  that  few,  if  any  of 
them,  had  any  moveable  feenes.  When  kingklenry  VIII. 
is  to  be  difeovered  by  the  dukes  of  SufFoll^ and  Norfolk, 
reading  in  his  ftudy,  the  fcenical  diredlion  in  the  firfl  fo- 
bo,  1623,  (which  was  printed  apparently  from  play-lioufe 
copies),  is,  ‘  the  king  draws  the  curtain,  l(/.  draws  it 
<  pen),  and  fits  readiiig  penhvely  for,  befides  the  prin¬ 
cipal  cuitains  that  hung  in  the  front  of  the  ftage,  they 
ufed  others  as  fubftitutes  for  feenes.  If  a  bed-chamber  is 
to  be  exhibited,  110  change  of  fetne  is  mentioned ;  but  the 
property-man  is  fimply  ordered  to  thruft  forth  a  bed. 
When  the  fable  requires  the  Roman  capitol  to  be  exhibit¬ 
ed,  we  find  two  officers  enter,  ‘tolay  cuftiions,  as  it  were, 

111  the  capitol,’  &c.  On  the  whole,  it  appears,  that  our 
ancient  theatres,  in  general,  were  only  funiiffitd  with  cur¬ 
tains,  and  a  finglc  feene  compofed  of  tapeftry,  which 
were  fometimes,  perhaps,  ornamented  with  pidlures  ;  and 
*ome  pafiages  in  our  old  dramas  Inclbc  ^nc  to  tffink,  that 
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when  tragedies  were  performed  tl.c  v/as  hurg  with  . 

black.  — 

In  the  early  part,  at  Icafl,  of  our  anther’s  |  acquain- 1 
tance  with  the  theatre,  the  v  r.:i  of  k  '-ncry  feems  to 
been  fuppliecl  by  the  fimple  c'Apedlent  of  wTitliig  the 
names  of  the  different  places  where  the  fccne  was  hikl  'ui 
the  progrefs  of  the  pky,  which  were  difpofed  in  fuch  u 
manner  as  to  be  vifible  to  the  audience.  'Fhe  invention 
of  trap-doors,  however,  appears  not  to  be  modern  ;  for  in 
an  old  worn/iiy,  intitled  Ail for  AJoneVy  we  find  a  margi¬ 
nal  diredlion  wdiich  implies  that  they  were  very  early  In 
life.  The  covering,  or  internal  roof  of  tlie  ftage,  was 
anciently  termed  the  heavens.  It  was  probably  painted 
of  a  ffiy-blue  coJeUr,  or  perhaps  pieces  of  di  apciy  tinged 
with  blue  were  fufpended  acrofs  the  ftage  to  reprefcnt  the 
heavens. 

‘‘  It  is  probable  that  the  ftage  was  formerly  lighted  by 
two  large  branches,  of  a  form  fimilar  to  thofc  now  hung 
in  churches.  They  gave  place  in  a  fubfeqiient  period  to 
finail  circular  wooden  frames,  furnillied  with  candles, 
eight  of  which  were  hung  on  the  ftage, four  at  either  fide, 
and  thefe  within  a  few  years  were  wholly  removed  by  Mr 
Garrick,  wlio,  on  his  return  from  France,  ftrft  introdu¬ 
ced  the  prefent  commodious  method  of  illuminating  the 
ftage  by  lights  not  vifible  to  the  audience.  Many  of  tlie 
companies  of  players  were  fonneily  fo  thin,  that  one  per- 
fon  played  two  or  tliree  parts  ;  and  a  battle  on  which  the 
fate  of  an  empire  was  fuppofed  to  depend  was  decided  bv 
half  a  dozen  combatants.  It  appears  to  have  been  a  com¬ 
mon  pradice  In  tlieir  mock  engagements  to  elifeharge 
fmall  pieces  of  ordnance  on  the  ftage.  Before  the  exhi¬ 
bition  began,  three  floiiriffics  or  pieces  of  mufic  weic 
played,  or,  in  the  ancient  language,  there  were  tliree 
foundings.  Mufic  was  likewife  played  between  the  ads. 

The  Inltruments  chiefly  ufed  were  trumpets,  cornets,  and 
hautboys.  The  band,  which  did  not  confiii  of  more  than 
five  or  fix  performers,  fat  in  an  upper  balcony,  over  what 
is  new  called  the  ftage-box. 

“  The  perfon  who  fpoke  the  prologue  was  uffiered  im 
by  trumpets,  and  ufuully  wore  a  long  black  velvet  cloak, 
which,  I  fuppofe,  was  confidered  as  btft  fiiitcd  to  a  fup- 
plicatory  addjefs.  Of  this  ciillom,  whatever  miglit  have 
l>een  Its  ongm,  fome  traces  remained  till  vei*y  lately,  a 
black  coat  having  been,  if  I  miftake  not,  within  thefe  few 
years,  the  coiiftaiit  ftage-habiliment  of  our  modern  pro- 
log  iic-fpeakera,  The  drefs  of  the  ancient  prologiie- 
fpeaktr  is  ftill  retained  in  the  play  that  is  exhibited  in 
Hamlet  before  the  king  and  court  of  Denmark.  The  per¬ 
formers  of  male  charaders  generally  wore  periwigs,  whicli 
iri  the  age  of  Sliakefpeare  were  not  in  common  ufe.  It 
ajipeara,  from  a  paflage  in  Puttenham’s  Art  of  En^IjJh 
Poefy^  I  that  vizards  were  on  fome  occafions  ufed  by 
the  adors  of  thofe  days  ^  and  it  may  be  interred,  from  a 
feene  in  one  of  our  author’s  comedies,  that  they  were 
fometimes  worn  in  his  time  by  thofe  who  performed  fe¬ 
male  charaders  ;  but  this  I  imagine  was  veiy  rare.  Some 
of  the  female  part  of  the  audience  likewife.  appeared  in 
mafks.  The  ftage-dreffes,  it  is  reafonable  to  fuppofe, 
were  much  more  coftly  at  fome  theatres  than  at  others  ; 
yet  the  wardrobe  of  even  the  king’s  ferv^ants  at  the  Globe 
and  Blackfriars,  was,  we  find,  but  fcantily  furniffied  ; 
and  our  author’s  dramas  derived  veiy  little  aid  from  the 
fplendor  of  exhibition. 

It  is  well  known,  that  in  the  time  of  Shakefpeare, 
and  for  many  years  afterwards,  female  charaders  were 
7  repre* 
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•Playpioufc,  reprefented  by  boys  or  young  men.  Sir  William  D  Ave- 

‘ - nant,  in  Imitation  of  the  foreign  theatres,  fii-ft  Introduced 

females  In  the  feene,  and  Mrs  Betterton  Is  Tatd  to  have 
l)een  the  firft  woman  that  appeared  on  the  Englifh  ftage. 
Andrew  PennycuIcke  played  the  part  of  Matilda  In  a  tra¬ 
gedy  of  Davenport^s,  in  1655  5  Kynafton  a6led 

feveral  female  parts  after  the  Reftoration.^  Downes,  a 
contempoi*ary  of  his,  afTures  us,  ‘  that  being  then  very 
young  he  made  a  complete  ftage  beauty,  performing  his 
.parts  fo  well,  particularly  Arthiope  and  Aglaura,  that  it 
has  lince  been  difputable  among  the  judicious  whether 
any  woman  that  fucceeded  liim  touched  the  audience  fo 
fenfibly  as  he.’ 

‘‘  Both  the  prompter,  or  book-holder,  as  he  was  fome- 
times  called,  and  the  property-man,  appear  to  have  been 
regular  appendages  of  our  ancient  theatres.  No  writer 
that  I  have  met  with  intimates,  that  In  the  time  of  Shake- 
-  fpeare  it  was  cuftomaiy^  to  exhibit  more  than  a  Tingle  dra¬ 
matic  piece  on  one  day.  The  Yorkfhire  tragedy,  or  AW 5 
>  Oney  indeed,  appears  to  have  been  one  of  four  pieces  that 
were  reprefented  on  the  fame  day  $  and  Fletcher  has  alfo 
a  piece  called  Pour  Plays  in  One;  but  probably  thefe  were 
either  exhibited  on  fome  particular  occafion,  or  were  Inef- 
fe6lual  efforts  to  introduce  a  new  fpecles  of  amufement ; 
for  we  do  not  find  any  other  InftanceS  of  the  fame  kind. 
Had  any  fiiorter  pieces  been  exhibited  after  the  principal 
performance,  fome  of  them  probably  vVould  have  been 
printed  :  but  there  are  none  extant  of  an  earlier  date  than 
the  time  of  the  Rcftoratlon.  The  praaice,  therefore,  of 
exhibiting  two  dramas  fucceflively  in  the  fame  evening, 
we  may  be  affured  was  not  eftablifhed  before  that  period. 
But  though  the  audiences  In  the  time  of  our  author 
were  not  gratified  by  the  reprefentation  of  more  than  one 
drama  in  the  fame  day,  the  entertainment  was  diverfified, 
and  the  populace  diverted,  by  vaulting,  tumbling,  flight 
of  hand,  and  morris-dancing,  a  mixture  not  much  more 
heterogeneous  than  that  with  which  we  are  daily  prefent- 
ed,  a  tragedy  and  a  farce. 

“  The  amufements  of  oUr  anceftors,  before  the  com¬ 
mencement  of  the  play,  were  of  various  kinds,  fuch  as 
reading,  playing  at  cards,  drinking  ale,  or  fmoaking  to¬ 
bacco.  It  was  a  common  pradlice  to  carry  table-books  to 
the  theatre,  and  either  from  curlofity  or  enmity  to  the 
author,  or  fome  other  motive,  to  write  down  paffages  of 
the  play  that  was  reprefented  :  and  there  is  rpfon  to  be- 
lleve  that  the  imperfeft  and  mutilated  copies  of  fome 
of  Shakefpeare’s  dramas,  which  are  yet  extant,  were  ta¬ 
ken  down  In  fliort-hand  during  the  exhibition.  At  the 
end  of  the  piece,  the  aflors,  in  noblemens  houfes  and 
in  taverns,  where  plays  were  frequently  performed,  pray¬ 
ed  for  the  health  and  profperlty  of  their  patrons  ;  and  in 
the  public  theatres  for  the  king  and  queen.  This  prayer 
fometimes  made  part  of  the  epilogue.  ^  Hence,  probably, 
as  Mr  Steevens  has  obferved,  the  addition  of  Pivarit  reX 
et  reyrina  to  the  modern  play -bills. 

“  Plays,  in  the  time  of  our  author,  began  at  one  o’clock 
in  the  afternoon  ;  and  the  exhibition  was  ufually  finifh-' 
cd  in  two  hours.  Even  In  1667  they  commenced  at 
three.  When  Goffon  wrote  Ills  School  of  Ahufe  In  1 579, 
it  feems  the  dramatic  entertainments  were  ufually  exhi¬ 
bited  on  Sundays.  Aftenvards  they  were  performed  on 
that  and  other  days  indlfcrlmlnately.  It  appears  from  a 
contemporary  writer,  that  exhibiting  plays  on  Sundayhad 
not  been  abollfhed  in  the  third  year  of  king  Charles  I. 
The  modes  of  conveyance  to  the  theatre,  anciently 
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as  at  prefent,  Teem  to  have  been  various ;  fome  going  in  Play 
coaches,  others  on  horfeback,  and  many  by  water. — 

To  the  Globe  play-houfe  the  company  pi*obably  were 
conveyed  by  water  ;  to  that  In  Blackfriars  the  gentry 
went  either  in  coaches  or  on  horfeback,  and  the  common 
people  on  foot.  In  an  epignim  to  Sir  John  Davis, 
the  pra6lice  of  riding  to  the  theatre  is  ridiculed  as  a  piece 
of  affedation  or  vanity,  and  therefore  we  may  prefume 
it  was  not  veiy  general. 

The  long  and  whimfical  titles  that  are  prefixed  to 
the  quartq  copies  of  our  author’s  plays,  I  fuppofe  to  have 
been  traiifcribed  from  the  play-bills  of  the  time.  A  con¬ 
temporary  writer  has  preferved  fomething  like  a  play-bill 
of  tliofe  days,  which  feems  to  corroboi-ate  this  obferva- 
tion  ;  for  if  It  were  divefted  of  rhime,  it  would  bear  no 
very  diftant  refemblance  to  the  title  pages  that  ftand  be¬ 
fore  fome  of  our  author’s  dramas  ; 


ho^C  ; 


-Prithee,  what’s  the  play? 


(The  firft  I  vifited  this  twelvemonth  day) 

They  fay — A  new  invented  play  of  Purle, 

That  jeoparded  his  neck  to  fteal  a  girl 
**  Of  twelve ;  and  lying  fail  impounded  for’t, 

Has  hither  fent  his  bearde  to  a£I  his  part  ; 
AgaInft  all  thofe  in  open  malice  bent, 

That  would  not  freely  to  the  theft  confent : 

«  Feigns  all  to’s  wlfii,  and  in  the  epilogue 
Goes  out  applauded  for  a  famous — rogue.” 

«  — Now  hang  me  if  I  did  not  look  at  firft 
“  For  fome  fuch  ftuff,  by  the  fond  people’s  thruft.’^ 


“  It  is  uncertain  at  what  time  the  ufage  of  giving  au* 
thors  a  benefit  on  the  third  day  of  the  exhibition  of  their 
pieces  commenced.  Mr  Oldys,  in  one  of  his  manuferipts, 
intimates  that  dramatic  poets  had  anciently  their  benefit 
on  the  firft  day  that  a  new  play  was  repi*efented  ;  a  regu¬ 
lation  which  would  have  been  veiy  favourable  to  fome  of 
the  ephemeral  produ6lions  of  modern  times.  But  for  this 
there  is  not,  I  believe,  any  fufficient  authority.  From 
D’Avenant,  indeed,  we  learn,  that  In  the  latter  part  of 
the  reign  of  queen  Elizabeth  the  poet  had  his  bene* 
fit  on  the  fecond  day.  As  it  was  a  general  practice  in 
the  time  of  Sliakefpeare  to  fell  the  copy  of  the  play  to  the 
theatre,  I  imagine  in  fuch  cafes  an  author  derived  no 
other  advantage  from  his  piece  than  what  arofe  from  the 
fale  of  it.  Sometimes,  however,  he  found  it  more  be¬ 
neficial  to  retain  the  copyright  In  his  own  hands  ;  and 
when  he  did  fo,  I  fuppofe  he  had  a  benefit.  It  is  cer¬ 
tain  that  the  giving  authors  the  profit  of  the  third  ex¬ 
hibition  of  their  play,  which  feems  to  have  been  the 
ufual  mode  during  almoft  the  whole  of  the  laft  century, 
was  an  eftabliflied  cuftom  In  the  year  1612  ;  for  Deck¬ 
er,  in  the  prologue  to  one  of  his  comedies  printed  in 
that  year,  fpeaks  of  the  poet’s  third  day.  The  unfor¬ 
tunate  Otway  had  no  more  than  one  benefit  on  the 
produ£lIon  of  a  new  play ;  and  this  too,  it  feems,  he 
was  fometimes  forced  to  mortgage  before  the  piece  was 
a61:ed.  Southerne  was  the  firft  dramatic  writer  who 
obtained  the  emoluments  arifing  from  two  reprefenta- 
tlons ;  and  to  Farquhar,  in  the  year  1 700,  the  bene¬ 
fit  of  a  third  was  gi'anted.  When  an  author  fold  his 
piece  to  the  fharers  or  proprietors  of  a  theatre,  it  re¬ 
mained  for  feveral  years  unpublifhed ;  but  when  that 
was  not  the  cafe,  he  printed  it  for  fale,  to  which  many 
feem  to  have  been  induced,  from  an  apprehenfion  that 
an  imperfect  copy  might  be  iffued  from  the  prefs  with¬ 
out 
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oufe,Dut  their  confent.  The  cuftomary  price  of  the  copy  of 
1^-  a  play  In  the  time  of  Shakefpeare  appears  to  have  been 
twenty  nobles,  or  fix  pounds  thirteen  (hillings  and  four 
pence.  The  play  when  printed  was  fold  for  fixpence  ; 
and  the  ufual  prefent  from  a  patron  in  return  for  a  de¬ 
dication  w^s  forty  (hillings.  On  the  firft  day  of  exhi¬ 
biting  a  new  play,  the  prices  of  admiflion  appear  to 
have  been  raifed ;  and  this  feems  to  have  been  occa- 
fionally  pradlifed  on  the  benefit-nights  of  authors  to 
the  end  of  the  laft  century.  The  cuftom  of  palTing 
a  final  cenfure  on  plays  at  their  lirft  exhibition  Is  as 
ancient  as  the  time  of  our  author;  for  no  lefs  than 
three  plays  of  his  rival  Ben  Jonfon  appear  to  have  been 
damned ;  and  Fletcher’s  Faithful  Shepherdefs,  and  The 
Knight  of  the  Burning  Peftle,  written  by  him  and  Beau¬ 
mont,  undeiwent  the  fame  fate. 

“  It  Is  not  eafy  to  afcertain  what  were  the  emolu¬ 
ments  of  a  fuccefsful  a6lor  In  the  time  of  Shakefpeare. 
They  had  not  then  annual  benefits  as  at  prefent.  The 
performers  at  each  theatre  feem  to  have  fhared  the  pro¬ 
fits  arifing  either  from  each  day’s  exhibition  or  from 
the  whole  feafon  among  them.  From  Ben  Jonfon’s 
Poetafter  we  learn,  that  one  of  either  the  performers 
or  proprietors  had  feven  (hares  and  a  half ;  but  of  what 
integral  fum  is  not  mentioned.  From  the  prices  of  ad¬ 
miflion  Into  our  ancient  theatres,  which  have  been  al¬ 
ready  mentioned,  I  Imagine  the  utmoft  that  the  lharers 
of  the  Globe  play-houfe  could  have  received  on  any  one 
day  was  about  L.  35.  So  lately  as  the  year  1 685,  Shad- 
well  received  by  his  third  day  on  the  reprefentation  of 
the  Squire  of  Alfatia,  L.  130;  which  Downes  the 
prompter  fays  was  the  greateft  receipt  that  had  been 
ever  taken  at  Drury-Lane  playhoufe  at  fingle  prices. 
It  appears  from  the  MSS.  of  Lord  Stanhope,  trea- 
furer  of  the  chambers  to  King  James  I.  that  the  cufto- 
imry  fum  paid  to  John  Heminge  and  his  company  for 
the  performance  of  a  play  at  court  was  twenty  nobles, 
or  fix  pounds  thirteen  fhiUings  and  four  pence.  And 
Edward  Alleyn  mentions  in  his  Diary,  that  he  once  had 
fo  (lender  an  audience  In  his  theatre  called  the  Fortune^ 
that  the  whole  receipts  of  the  houfe  amounted  to  no 
more  than  three  pounds  and  fome  odd  (hillings. 

‘‘  Thus  fcanty  and  meagre  were  the  apparatus  and 
accommodations  of  our  ancient  theatres,  on  which  thofe 
dramas  were  firil  exhibited,  that  have  fince  engaged  tire 
^attention  of  fo  many  learned  men,  and  delighted  fo 
many  thoufand  fpedators.  Yet  even  then,  we  are  told 
i)y  a  writer  of  that  age,  ‘  that  dramatic  poefy  was  fo 
-lively  expreffed  and  reprefen  ted  on  the  public  (lages  and 
theatres  of  this  city,  as  Rome  in  the  age  of  her  pomp 
and  glory  never  faw  it  better  performed ;  in  refpedl  of 
-the  adllon  and  art,  not  of  the  co(l  and  fumptuoufnefs.” 

PLEA,  In  law^,  is  what  either  party  alleges  for  him- 
ielf  in  court,  In  a  caufe  there  depending ;  and  In  a  more 
reftrained  fenfe,  it  is  the  defendant’s  anfwer  to  the  plain¬ 
tiff’s  declaration. 

Pleas  are  ufually  divided  into  thofe  of  the  crowm  and 
common  pleas.  Pleas  of  the  crown  are  all  fuits  in  the 
king’s  name,  or  In  the  name  of  the  attorney-general  in 
belialfof  the  king,  for  offences  committed  againft  his 
crown  and  dignity,  and  againft  ^hls  peace  ;  as  treafon, 
murder,  felony,  &c.  See  Arraign  xMENT. 

Common  pleas  are  fuch  fuits  as  are  carried  on  be- 
•  tween  common  perfons  in  civil  cafes.  Thcfe  pleas  ^re 
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of  two  forts  ;  dilatory  pleas,  and  pleas  to  the  aSlon.  Di¬ 
latory  pleas  are  fuch  as  tend  merely  to  delay  or  put  off 
the  fult,  by  queftloning  the  propriety  of  the  remedy,  ra¬ 
ther  than  by  denying  the  Injury  :  pleas  to  the  adfion  arc 
fuch  as  difpute  the  very  caufe  of  fult. 

I.  Dilatory  ^\c^s  i.  To  the  jurifdi6fion  of  the 
court :  alleging,  that  It  ought  not  to  hold  plea  of  this 
Injury,  it  arifing  in  Wales  or  beyond  fea  ;  or  becaufe 
the  land  In  queftlon  is  of  ancient  demefne,  and  ought 
only  to  be  demanded  in  the  lord’s  court,  &c.  2.  To 

the  difability  of  the  plaintiff,  by  reafon  \vhereof  he  Is 
incapable  to  commence  or  continue  the  fuit ;  as,  that 
he  Is  an  alien  enemy,  outlawed,  excommunicated,  at¬ 
tainted  of  treafon  or  felony,  under  a  prasmunire,  not  in 
rerum  natura  (being  only  a  fidlitlous  perfon),  an  infant, 
a  feme-covert,  or  a  monk  profeffed.  3.  In  abatement : 
which  abatement  is  either  of  the  writ,  or  the  count,  for 
fome  defedi  in  one  of  them  ;  as  by  mifnaming  the  defen¬ 
dant,  which  is  called  a  mtfnomer ;  giving  him  a  WTong 
addition,  as  efquire  inftead  of  knight ;  or  other  want  of 
form  in  any  material  refpeeft.  Or,  it  may  be  that  the 
plaintiff  Is  dead  ;  for  the  death  of  eitlier  party  Is  at  once 
an  abatement  of  the  fuit. 

Thefe  pleas  to  the  jurifdidlion,  to  the  difability,  or  in 
abatement,  were  formerly  very  often  ufed  as  mere  dila¬ 
tory  pleas,  without  any  foundation  In  truth,  and  calcu¬ 
lated  only  for  delay  ;  but  now  by  flat.  4  &  5  Ann.  c.  16. 
no  dilatory  plea  is  to  be  admitted  without  affidavit  made 
of  the  truth  thereof,  or  fome  probable  matter  fhown  to 
the  court  to  induce  them  to  believe  it  true.  And  with 
refpedi  to  the  pleas  themfelves,  it  is  a  rule,  that  no  ex¬ 
ception  fhall  be  admitted  againft  a  declaration  or  writ, 
unlefs  the  defendant  will  in  the  fame  plea  give  the  plain¬ 
tiff  a  better  ;  that  Is,  (how  him  how  it  might  be  amend¬ 
ed,  that  there  may  not  be  two  objedllons  upon  the  fame 
account. 

All  pleas  to  the  jurifdidlion  conclude  to  the  cogni¬ 
zance  of  the  court  ;  praying  ‘‘  judgment  whether  the 
court  will  have  farther  cognizance  .of  the  fuit.”  Pleas 
to  the  difability  conclude  to  the  perfon  ;  by  praying 

judgment,  if  the  faid  A  the  plaintiff  ought  to  be  aii- 
fvvered  And  pleas  In  abatement  (when  the  fuit  is  by 
original)  conclude  to  the  wTit  or  declaration  ;  by  pray- 
ing  “  judgment  of  tlie  wTit,  or  declaration,  and  that  the 
fame  may  be  quafhed,”  cajjetur^  made  void,  or  abated  ; 
but  if  the  a6lIon  be  by  bill,  the  plea  muft  pray  judge¬ 
ment  of  the  bill,”  and  not  of  the  declaration  ;  tlie  bill 
being  here  the  original,  and  xlie  declaration  only  a  copy 
of  the  bill. 

When  thefe  dilatory  pleas  are  allowed,  the  caufe  Is 
•either  dHimlffed  from  that  jui  ifdiift Ion,  or  the 'plaintiff  is 
ft  ay  ed  till  his  difability  be  removed  ;  or  he  Is  obliged  to 
fue  out  a  new ‘Writ,  by  leave  obtained  from  the  court, 
or  to  amend  and  new-frame  his 'declaration.  But  when, 
on  the  other  hand,  they  are  over-ruled  as  frivolous,  the 
defendant  has  judgment  of  refpondeat  oujler,  or  to  anfwer 
over  in  fome  better  mannei*.  It  is  then  iiicuinbeiit  on 
him  j to  plead. 

2.  A  lAtTi,  to  the  a^lon  ;  that  Is,  to  anfwer  to  the  me¬ 
rits  of  the  complaint.  This  is  done  by  confeffing  or  de¬ 
nying  it. 

A  confeffion  of  the  whole  complaint  is  not  ver}^  ufual; 
for  then  the  defendant  would  probably  end  the  matter 
.fooner,  or  not  plead  at  all,  but  fuffer  judgment  to  go 
G  by 
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fcy  (kfault.  Yet  fomctimcs,  after  tender  and  rcfufal  of 
a  debt,  if  the  creditor  haraiTes  his  debtor  with  an  adion, 
it  then  becomes  neceffary  for  the  defendant  to  acknow¬ 
ledge  the  debt,  and  plead  the  tender ;  adding,  that  he 
lias  always  been  ready,  tout  tempi  pr'ijl^  and  is  flill  ready, 
uncore  pnjU  to  difeharge  it :  for  a  tender  by  the  debtor 
and  refufal  by  the ‘creditor  will  in  all  cafes  difeharge  the 
Mjolls,  but  not  the  debt  itfelf ;  though  in  fome  particular 
cafes  the  creditor  will  totally  lofe  his  money.  But  fre- 
•quently  the  defendant  confelTes  one  part  of  the  complaint 
(by  a  fo^Tfwvit  nSionem  in  refpedl:  thereof),  and  traverfes 
or  denies  the  reil ;  in  order  to  avoid  the  expence  of  car- 
rying  that  part  to  a  foirnal  trial,  which  he  has  no  ground 
to  litigate.  A  fpecies  of  this  fort  of  confefiion  is  the 
payment  of  money  into  cou^t  :  which  is  for  the  moft  part 
neceffary  upon  pleading  a  tender,  and  is  itfelf  a  kind  bf 
tender  to  the  plaintiff ;  by  paying  into  the  hands  of  the 
proper  officer  of  the  court  as  much  as  the  defendant  ac¬ 
knowledges  to  be  due,  together  with  the  cofls  hitherto 
incurred,  in  order  to  prevent  the  expence  of  any  farther 
proceedings.  This  may  be  done  upon  what  is  called  a 
motion  .  which  is  an  occafiond  application  to  the  court 
by  the  parties  or  their  counfel,  in  order  to  obtain  fome 
rule  or  order  of  court,  which  becomes  neceffary  in  the 
progrefs  of  a  caufe  ;  and  it  is  ufually  grounded  upon  an 
qfirlavit  (the  perfebl  tenfe  of  the  verb  affido),  being  a 
voluntary  oath  before  fome  judge  or  officer  of  the  court, 
to  evince  the  truth  of  certain  fadls,  upon  which  the  mo¬ 
tion  is  grounded  :  though  no  fuch  affidavit  is  neceffary 
for  payment  of  money  into  court.  If,  after  the  money  is 
paid  in,  the  plaintiff  proceeds  in  his  fuit,  it  is  at  his  own 
peril :  for  if  he  does  not  prove  more  due  than  is  fo  paid 
into  court,  he  ffiall  be  nonfuited  and  pay  the  defendant’s 
cofts ;  but  he  fhall  ftill  have  the  money  fo  paid  in,  for 
that  the  defendant  has  acknowledged  to  be  his  due.  To 
this  head  may  alfo  be  referred  the  prablice  of  what  is 
called  a  fei  off;  whereby  the  defendant  acknowledges 
the  juftice  of  the  plaintiff’s  demand  on  the  one  hand ; 
but  on  the  other,  fets  up  a  demand  of  his  own,  to  coun¬ 
terbalance  that  of  the  plaintiff,  either  in  the  whole  or  in 
part ;  as,  if  the  plaintiff  fucs  for  ten  pounds  due  on  a 
note  of  hand,  tlie  defendant  may  fet  off  nine  pounds  due 
to  liimfelf  for  merchandize  fold  to  the  plaintiff ;  and,  in 
cafe  he  pleads  fuCh  fet-off,  muff  pay  the  remaining  ba¬ 
lance  into  court. 

Pleas  that  totally  deny  the  caufe  of  complaint  are  ci¬ 
ther  the  general  iffue,  or  a  fpecial  plea  in  bar. 

1.  The  general  iffue ^  or  general  plea,  is  what  traverfes, 
thwarts,  and  denies  at  once,  the  whole  declaration,  with¬ 
out  offering  any  fpecial  matter  whereby  to  evade  it.  As 
in  trefpafs  either  *vi  et  armisy  or  on  the  cafe,  “  non  cul- 
fahiliSy  not  guilty  in  debt  upon  contrail,  ‘‘  nihil  debit y 
he  owes  nothing  in  debt  on  bond,  “  non  eji  faBumy 
it  is  not  his  deed on  an  affumpjity  “  non  ajfumpjtty  he 
made  no  fuch  promife.”  Or  in  real  ablions,  nul  forty 
Tio  wrong  done  ;  nul  diffdjtny  no  diffeifm  and  in  a 
writ  of  right,  the  mife  or  iffue  is,  that  “  the  tenant 
has  more  right  to  hold  than  the  demandant  has  to  de¬ 
mand.”  Thefe  pleas  are  called  the  general  tffuty  becaufe, 
by  importing  an  abfolute  and  general  deni^  of  what  is 
alleged  in  the  declar^vtion,  they  amount  at  once  to  an 
iffue  ;  by  which  we  mean  a  fa61  affirmed  on  one  fide  and 
denied  on  the  other. 

2.  Special  pleas  in  bar  of  the  plaintiff’s  demands  are 
very  various,  according  to  tiie  circumitances  of  the  de¬ 


fendant’s  rafe.  As,  in  real  aftlons,  a  general  releafe  Mt 
or  a  fine  ;  both  of  wdilch  may  deftroy  and  bar  the  plain- 
tiff’s  title.  Or,  in  perfonal  aftions,  an  accord,  arbitra¬ 
tion,  conditions  performed,  nonage  of  the  defendant, 
or  fome  other  fa6l  which  precludes  the  plaintiff  from  his 
action.  A  juftification  is  likewife  a  fpecial  plea  in  bar ; 
as  in  aftlons  of  affault  and  battery,  fan  ajfault  dcmei'ney 
that  it  was  the  plaintiff’s  own  original  affault ;  in  tref¬ 
pafs,  that  the  defendant  did  the  thing  com.plalned  of  in 
right  of  fome  office  which  warranted  him  fo  to  do  ;  or, 
in  an  a<SlIon  of  (lander,  that  the  plaintiff  is  really  as  bad 
a  man  as  the  defendant  faid  he  was. 

Alfo  a  man  may  plead  the  ftatutes  of  limitation  In 
bar ;  or  the  thne  limited  by  certain  a£ls  of  parliament, 
beyond  which  no  plaintiff  can  lay  his  caufe  of  aftion. 
This,  by  the  ftatute  of  32  Hen.  VIII.  c.  2.  in  a  writ 
of  right  is  60  years  :  in  affifes,  writs  of  entry,  or  other 
poffeffory.  aftions  real,  of  the  feifin  of  one’s  anceftors 
in  lands ;  and  cither  of  their  feifin,  or  one’s  own,  in 
rents,  fuits,  and  fervices,  50  years  :  and  in  a6lions  real 
for  lands  grounded  upon  one’s  own  feifin  or  poffeffion, 
fuch  poffeffion  muff  have  been  within  30  years.  By 
ftatute  I  Mar.  ft.  2.  c.  5.  this  limitation  does  not  extend 
to  any  fuit  . for  avowffous.  But  by  the  ftatute  2 1  Jac.  L 
c.  2.  a  time  of  limitation  w^as  extended  to  the  cafe  of 
the  king  ;  viz.  60  years  precedent  to  19th  Feb.  1623  t 
but,  this  becoming  ineffeAual  by  efflux  of  time,  the  fame' 
date  of  limitation  was  fixed  byilatute  9  Geo.  III.  c. 

1 6.  to  commence  and  be  reckoned  backw^ards,  from  the 
time  of  bringing  any  fuit  or  other  procefs  to  recover  the 
thing  in  queftion  ;  fo  that  a  poffeffion  for  60  years  Is 
now  a  bar  even  againft  the  prerogative,  in  derogation 
of  the  ancient  maxim,  Nullum  tempus  occurrit  regu  By 
another  ftatute,  21  Jac.  . I.  c.  i5.  20  years  is  the  time 
of  limitation  in  any  writ  of  formedon  :  and,  by  a  confe- 
quence,  20  years  is  alfo  the  limitation  in  every  a6rion 
of  ejedment ;  ‘for  no  ejedlment  can  be  brought,  unlefs 
where  the  leffor  of  the  plaintiff  is  intitled  to  enter  on 
the  lands,  and  by  the  ftatute  2 1  Jac.  I.  c.  1 6.  no  entry 
can  be  made  by  any  man,  unlefs  within  20  years  after 
his  right  fhall  accrue.  Alfo  all  aiftions  of  trefpafs 
{quare  claufum  fregity  QT  detinue,  trover,  re¬ 

plevin,  account,  and  cafe  (except  upon  accounts  be¬ 
tween  merchants),  debton  fimple  contract,  or  for  arrears 
of  rent,  are  limited  by  the  ftatute  laft  mentioned  to  fix 
years  after  the  caufe  of  adion  commenced  :  and  aftions 
of  affault,  menace,  battery,  mayhem,  and  imprifonment, 
muft  be  brought  within  four  years,  and  adions  for  words 
two  years,  after  the  injury  committed.  And  by  the  lla- 
tute  3  T  Elia.  c.  5.  all  fuits,  indidments,  and  informa¬ 
tions,  upon  any  penal  ftatutes,  where  any  forfeiture  ii 
to  the  crown,  (hall  be  fued  within  two  years,  and  where 
the  forfeiture  is  to  a  fubjed,  within  one  year,  after  the 
offence  committed,  unlefs  where  any  other  time  is  fpe« 
dally  limited  by  the  ftatute.  Laftly,  by  ftatute  10  'W^ 
III.  c.  14.  no  writ  of  error,  feire  facias y  or  other  fui^ 
ffiall  be  brought  to  reverfe  any  judgment,  fine,  or  reco¬ 
very,  for  error,  unlefs  it  be  profecuted  within  20  years.. 
The  life  of  thefe  ftatutes  of  limitation  is  to  preferve  the 
peace  of  the  kingdom,  and  to  prevent  thofe  inmimei  able 
perjuries  which  might  enfue  if  a  mail  were  allowed  to 
bring  an  adion  for  any  injury  committed  at  any  diftance 
of  time.  Upon  both  thefe  accounts  the  law  therefore 
holds,  that  interejl  reipuhlicat  ut  di  pt  U  ^.iium  :  and  upon 
the  fame  principle  the  Athenian  laws  in  general  pro¬ 
hibited 
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hiblted  all  aflions  where  the  injury  committed  five 
years  before  the  complaint  was  made.  If  therefore,  in 
any  fuit,  the  injury,  or  caufe  of  action,  happened  earlier 
than  the  period  exprefsly  limited  by  law,  the  defen¬ 
dant  may  plead  tlie  ftatutes  of  limitations  in  bar ;  as 
upon  an  ajfumpjity  or  promife  to  p^y  money  to  the  plain¬ 
tiff,  the  defendant  may  plead,  'Non  ojfumpjit  infra  Jex  an~ 
riosy  He  made  no  fucli  promife  within  fix  years ;  which 
xs  an  effectual  bar  to  the  complaint. 

An  ejloppel  is  likewife  a  fpecial  plea  in  bar ;  which 
happens  where  a  man  hath  done  fome  a61:,  or  executed 
fome  deed,  which  eftops  or  precludes  him  from  averring 
any  thing  to  tlie  contrary.  As  if  a  tenant  for  years  (who 
hath  no  freehold)  levies  a  fine  to  another  perfon.  Tlio’ 
this  la  void  as  to  ftrangers,  yet  it  (hall  work  as  an  eftop- 
pel  to  the  cognizor ;  for,  if  he  afterwards  brings  an  ac¬ 
tion  to  recover  thefe  lands,  and  his  fine  is  pleaded  a- 
gainll  him,  he  fhall  thereby  be  eflopped  from  faying, 
that  he  had  no  freehold  at  the  time,  and  therefore  was 
incapable  of  levying  it. 

The  conditions  and  qualities  of  a  plea  (which,  as  well 
as  the  doftrine  of  eftoppels,  will  alfo  hold  equally,  mw- 
tatts  mutandis y  with  regard  to  other  parts  of  pleading), 
are,  i.  That  it  be  fingje  and  containing  only  one  maU 
ter ;  for  duplicity  begets  confufion.  But  by  ftatute  4 
and  5  Ann.  c.  1 6.  a  man,  with  leave  of  the  court,  may 
plead  two  or  more  diftin£l  matters  or  fingle  pleas ;  as  in 
an  a^lion  of  affault  and  battery,  thefe  three.  Not  guilty, 
fon  affault  demefney  and  the  ftatute  of  limitations.  2. 
That  It  be  dire6f  and  pofitive,  and  not  argumentative. 

3.  That  it  have  convenient  certainty  of  time,  place,  and 
perfons.  4.  That  it  anfwertlie  plaintiff’s  allegations  in 
every  material  point.  5.  That  it  be  fo  pleaded  as  to  be 
capable  of  trial. 

Special  picas  are  ufually  In  the  affirmative,  foraetimcs 
in  the  negative,  but  they  always  advance  fome  new  fa£l: 
not  mentioned  in  the  declaration  ;  and  then  they  muft 
be  averred  to  be  true  in  the  common  form  ; —  “  And 
this  he  Is  ready  to  verify.” — This  is  not  neceffary  m 
pleas  of  the  general  iffue,  thofe  always  containing  a  to¬ 
tal  denial  of  the  fadls  before  advanced  by  the  other  par¬ 
ty,  and  therefore  jmtting  him  upon  the  proof  of  them. 
See  Pleadings. 

to  IndtBmrnty  the  defenfive  matter  alleged  by  a 
crii^aion  hlsindi^bnent:  (fee  Arraignment.)  This 
is  either,  i.  A  plea  to  the  jurifdidtion  ;  2.  A  demurrer  j 
3.  A  plea  in  abatement ;  4.  A  fpecial  plea  in  bar  :  or, 

5.  The  general  iffue. 

I.  A  plea  to  tlie  juri/di^iotty  is  where  an  indi^lment 
is  taken  before  a  court  that  hath  no  cognizance  of  the 
offence  ;  as  if  a  man  be  indifted  for  a  rape  at  the  fhe- 
riff’s  toiirn,  or  for  treafon  at  the  quarter-feffions :  in 
thefe  or  fimilar  cafes,  he  may  except  to  the  jurifdidlion  of 
the  court,  without  anfwering  at  all  to  the  crime  alleged. 

II.  A  demurrer  to  the  indidment,  is  incident  to  cri¬ 
minal  cafes,  as  wdl  as  civil,  when  the  fa£t  as  alleged  Is 
allowed  to  be  true,  but  the  prifoner  joins  iffue  upon 
ioDie  point  of  law  in  the  Indi61ment  by  which  he  infifts, 
that  the  fadf,  as  ftated,  is  no  felony,  treafon,  or  what¬ 
ever  the  crime  Is  aUeged  to  be.  Thus,  for  inftance,  if 
a  man  be  indicted  for  felomoufty  ftealing  a  greyhound; 
which  is  an  animal  in  which  no  valuable  property  can 
be  h^d,  and  therefore  it  Is  not  felony,  but  only  a  civil 
trdpafe  to  fteal  it ;  in  this  cafe  the  party  indidled  may 
demur  to  the  indiftment ;  denying  it  to  be  felony,  tho* 
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he  confefTes  the  a£l  of  taking  it.  Sortie  have  held,  that 
if,  on  demurrer,  the  point  of  law  be  adjudged  againC: '' 
the  prifoner,  he  fhall  have  judgment  and  execution,  as 
If  convI£led  by  verdidl.  But  this  Is  denied  by  others, 
who  hold,  that  in  fuch  cafe  he  fhall  be  diredled  and  re¬ 
ceived  to  plead  the  general  iffue.  Not  guilty,  after  a  de¬ 
murrer  determined  againft  him.  Which  appears  the 
more  reafonable,  becaufe  It  Is  clear,  that  if  the  prifoner 
freely  difeovers  the  fadf  in  court,  and  refers  it  to  the 
opinion  of  the  court  whether  it  be  felony  or  no  ;  and 
upon  the  fa£l  thus  fhown,  it  appears  to  be  felony,  the 
court  will  not  record  the  confeffion,  but  admit  him  af¬ 
terwards  to  plead  not  guilty.  And  tliis  feems  to  be  a 
cafe  of  the  fame  nature,  being  for  the  moft  part  a  mif- 
take  In  point  of  law,  and  in  the  condiidl  of  his  pleading; 
and,  though  a  man  by  mifpleading  may  in  fome  cafes 
lofe  his  property,  yet  the  law  will  not  fuffer  him  by 
fuch  niceties  to  lofe  liis  life.  However,  upon  this  doubt, 
demurrers  to  indictments  are  feldom  ufed :  fince  the  fame 
advantages  may  be  taken  upon  a  plea  of  not  guilty  ;  or 
afterwards,  in  arreft  of  judgment,  when  the  verdiCt  has 
eftablifhed  the  faCt. 

III.  A  plea  in  abatement  is  principally  for  a  mlfnomery 
a  wrong  name,  or  a  falfe  addition  to  tlie  prifoner.  As, 
if  James  Allen,  gentleman,  is  IndiCted  by  the  name  of 
John  Allen y  e/quircy  he  may  plead  that  he  has  the  name 
of  James y  and  not  of  John  ;  and  that  he  is  a  gentleman^ 
and  not  an  efquWe.  And,  if  either  faCt  Is  found  by  a 
Jury,  then  the  IndlClment  ftiall  be  abated,  as  writs  or 
declarations  may  be  in  civil  aClIons.  But,  in  the  end, 
there  Is  little  advantage  accruing  to  the  prifoner  by 
means  of  thefe  dilatory  pleas  ;  becaufe.  If  the  exception 
be  allowed,  a  new  bill  of  indiftment  may  be  framed,  ac¬ 
cording  to  what  the  prifoner  In  his  plea  avers  to  be  his 
true  name  and  addition.  For  it  Is  a  rule,  upon  all  picas 
In  abatement,  that  he  who  takes  advantage  of  a  flaw, 
muft  at  the  fame  time  ftiow  how  It  may  be  amended. 
Let  us  therefore  next  confider  a  more  fubftantial  kind 
af  plea,  *vh, 

IV.  Special  pleas  in  bar;  which  go  to  the  merits  of 
the  indictment,  and  give  a  reafon  why  the  prifoner  ought 
not  to  anfwer  it  at  all,  nor  put  himfelf  upon  his  trial  for 
the  crime  alleged.  Thefe  are  of  four  kinds :  a  former 
acquittal,  a  former  conviction,  a  former  attainder,  or  a 
pardon.  There  arc  many  other  pleas  which  may  be 
pleaded  in  bar  of  an  appeal :  but  thefe  are  applicable  to 
both  appeals  and  indi&ments. 

1.  Firft,  the  plea  of  anterfoits  acquit y  or  a  fonner  ac¬ 
quittal,  is  grounded  on  tliis  univerfal  maxim  of  the  com¬ 
mon  law  of  England,  that  no  man  is  to  be  brought  in¬ 
to  jeopardy  of  his  life,  more  than  once,  for  the  fame  of¬ 
fence.  And  hence  It  is  allowed  as  a  confequence,  that 
when  a  man  Is  once  fairly  found  not  guilty  upon  any  in¬ 
dictment,  or  other  profecution,  before  any  court  having 
competent  jurifdiCtion  of  the  offence,  he  may  plead  fuch 
acquittal  in  bar  of  any  fubfequent  accufation  for  the 
fame  crime. 

2.  Secondly,  the  plea  of  auterfoits  conviSy  or  a  former 
conviction  for  the  fame  identical  crime,  though  no 
judgment  was  ever  given,  or  perhaps  wull  be  (being 
fufpended  by  the  benefit  of  clergy  or  other  caufes),  is  a 
good  plea  in  bar  to  an  indictment.  And  this  depends 
Upon  the  fame  principle  as  the  former,  that  no  man 
ought  to  be  twice  Brought  in  danger  of  his  life  for  one 
and  the  fame  crime. 

G  2  3.  Thirdly, 
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3.  Tlurdly,  the  plea  of  auterfoih 
attainder,  is  a  good  pflea  in  baf,  whether  it  be  for  t  e 
fame  of  any  other  felofiy.  For  wherever  a  man  is  at¬ 
tainted  of  felony,  fcy  judgment  of  death  either  upon  a 
verdi£l  or  confeflion,  by  outlawry,  or  heretofore  by  ab¬ 
juration,  and  whether  upon  an  appeal  or  an  indiftment; 

may  plead  fuch  attainder  in  bar  to  any  fubfequent 
indiament  or  appeal,  for  the  fame  or  for  any  other  fe¬ 
lony.  And  this  bccaufe,  generally,  fuch  proceeding  on 
a  fecond  profecution  cannot  be  to  any  purpofe  ;  for  the 
prifoner  is  dead  in  law  by  the  fiidl  attainder,  his  blood 
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or  a  former  prove  him  fo,  prap  f urn.  or  par  at  us  y  verlficare). 

By  this  replication  the  king  and  the  prifoner  are 
therefore  at  iflue :  for  when  the  parties  come  to  a 
fadf  w^hich  is  affirmed  on  one  fide  and  denied  on  the 
other,  then  they  are  faid  to  be  at  iffiie^  in  point  of 
fa6f  :  which  is  evidently  the  cafe  here,  in  the  plea  of 
non  cul.  by  the  prifoner  ;  and  the  replication  of  cuL  by 

the  clerk.  r  i,*  • 

How  the  courts  came  to  exprefs  a  matter  of  this  im 


P!e2,  j 

Plcadiri!  I 


portance  in  fo  odd  and  obfcure  a  manner,  can  hardly  be 
pronounced  with  certainty.  It  may  perhaps,  however,. 


prifoner  is  dead  in  law  by  tne  tint  attainaer,  lub  uiuuu  y  ^  were  at  hrif 

is  already  corrupted,  and  he  hath  forfeited  all  that  he  ■'be  accounted  for  by  fuppofing, 

13  aireauy  corrupicu,  a  _  —  .  ,  .  ^  memory  of  the  clerk,  and  re- 


had  :  fo  that  it  is  abfurd  and  fuperfluous  to  endeavour 
to  attaint  him  a  fecond  time.  Though  to  this  general 
rule,  as  to  all  others,  there  are  fome  exceptions  j  where¬ 
in,  cepnte  raitone^ 

4.  Taftly,  a  pardon  may  be  pleaded  In  bar ;  as  at  once 
deftroying  tlie  end  and  purpofe  of  the  Indi6lment,  by  re¬ 
mitting  that  punifhment,  which  the  profecution  Is  cal¬ 
culated  to  inflicl.  There  is  one  advantage  that  attends 
pleading  a  pardon  in  bar,  or  in  arreft  of  judgment,  be¬ 
fore  fentence  is  paft  ;  which  gives  it  by  much  the  pre¬ 
ference  to  pleading  it  after  fentence  or  attainder.  I’his 
is,  that  by  flopping  the  judgment  It  flops  the  attainder, 
and  prevents  the  corruption  of  the  blood  :  which,  when 
once  corrupted  by  attainder,  cannot  afterwards  be  re- 
flored  otherwife  than  by  ad  of  parliament. 

V.  The  general  tpey  or  plea  of  not  guilty,  upon  which 
plea  alone  the  prifoner  can  receive  his  final  judgment  of 
death.  In  cafe  of  an  Indidment  of  felony  or  treafon, 
there  can  be  no  fpeclal  juflificatlon  put  In  by  way  of 
plea.  As,  on  an  Indidment  for  murder,  a  man  cannot 
plead  that  it  was  in  his  own  defence  againfl  a  robber  on 
the  highway,  or  a  burglar ;  but  he  mufl  plead  the  ge¬ 
neral  iffue.  Not  guilty,  and  give  this  fpecial^  matter  In 
evidence.  For  (befides  that  thefe  pleas  do  in  effed  a- 
mount  to  the  general  Iffue  ;  fince.  If  true,  the  prifoner 
is  mofl  clearly  not  guilty)  as  the  fads  in  treafon  are  laid 
to  be  diOVit  proditor  'ie  et  contra  ligeantla  Ju a  deblium;  and, 
in  felony,  that  the  killing  was  done  felonice  ;  thefe  char¬ 
ges,  of  a  traiterous  or  felonious  Intent,  are  the  points 
and  very  gift,  of  the  Indidment,  and  mufl  be  anfwered 
diredly,  by  the  general  negative.  Not  guilty ;  and  the 
jury  upon  the  evidence  will  take  notice  of  any  defenfive 
matter,  apd  give  their  verdid  accordingly  as  effedually  as 
if  it  were  or  could  be  fpeclally  pleaded.  So  that  this  Is, 
upon  all  accounts,  the  mofl  advantageous  plea  for  the 
prifoner. 

When  the  prifoner  hath  thus  pleaded  not  guilty,  non 
culpabilisy  or  nient  culpable  which  was  formerly  ufed  to 
be  abbreviated  upon  the  minutes,  thus.  Non  {or  nient) 
cul,  the  clerk  of  the  affize,  or  clerk  of  arraigns,  on  be- 
)ialf  of  the  crown  replies,  that  the  prifoner  Is  guilty,  and 
^that  he  is  ready  to  prove  him  fo.  This  is  done  by  two 
monofyllables  in  the  fame  fpirit  of  abbreviation,  cuL  prit. 


fhort  notes,  to  help  the  memory  of  the  clerk,  and  re¬ 
mind  him  what  he  was  to  reply  ;  or  elfe  it  was  the  fhort 
method  of  taking  down  in  court,  upon  the  minutes,  the 
replication  and  averment;  cul.prft:  which  aften^’ards 
the  ignorance  of  fucceeding  clerks  adopted  for  the  very 
words  to  be  by  them  fpoken  (a).  ^  ^  ^ 

But  however  It  may  have  arifen,  the  joining  of  iffue 
feems  to  be  clearly  the  meaning  of  this  obfcure  expref. 
fion  ;  which  has  puzzled  our  mOfl  Ingenious  etymolo- 
glfls,  and  Is  commonly  underflood  as  if  the  clerk  of  the 
arraigns,  immediately  on  plea  pleaded,  had  fixed  an  op¬ 
probrious  name  on  the  prifoner,  by  alkinghim, 
how  wilt  thou  be  tried  for  Immediately  upon  Iffue 
joined  It  Is  Inquired  of  the  prifoner,  by  what  trial  he  will 
make  his  Innocence  appear.  This  form  has  at  prefent 
reference  to  appeals  and  approvements  only,  wherein  the 
appellee  has  his  choice,  either  to  try  the  accufation  by 
Battle  or  by  Jury.  But  upon  indidments,  fince  the 
abolition  of  Ordeal,  there  can  be  no  other  trial  but  by 
jury,  per  paisy  or  by  the  country  :  and  therefore.  If  the 
prifoner  refufes  to  put  himfelf  upon  the  inquefl  in  the 
ufual  form,  that  Is,  to  anfwer  that  he  will  be  tried  by 
God  and  the  country,  if  a  commoner ;  and,  if  a  peer, 
by  God  and  his  peers  ;  the  indi6lment,  if  in  treafon,  is 
taken  pro  confep  ;  and  the  prifoner,  in  cafes  of  felony, 
is  judged  to  ftand  mute,  and,  if  he  perfeveres  in  his  ob- 
flinacy,  fhall  now  be  convided  of  the  felony. 

When  the  prifoner  has  thus  put  himfelf  upon  his  trial, 
the  clerk  anfwers  in  the  humane  language  of  the  law, 
which  always  hopes  that  the  party’s  innocence  rather 
than  his  guilt  may  appear,  “  God  fend  thee  a  good  dell* 
verance.’’  And  then  they  proceed,  as  foon  as  conve¬ 
niently  may  be,  to  the  trial.  See  the  article  Trial. 

PLEADINGS,  In  law,  are  the  mutual  altercations 
between  the  plaintiff  and  defendant,  (fee  Suit,  Writ, 
and  Process).  They  form  the  third  part  or  ftage  of 
a  fad ;  and  at  prefent  are  fet  down  and  delivered  Into 
the  proper  office  in  writing,  though  formerly  they 
were  ufuaHy  put  In  by  their  council  ore  tenus.  or  viva 
voccy  In  court,  and  then  minuted  down  by  the  chief 
clerks  or  prothonotaries  ;  whence,  in  our  old  law-French, 
the  pleadings  are  frequently  denominated  the  parol. 

The  firfl  of  thefe  is  the  declaraiiony  narration  or  county 


mOnOiyuaDieS  in  Iliciiunc  ipintui  auuicviaLiun,  a.  in-  .V,  - - - ,  .  —  r  I, 

which  fignifies  firfl  that  the  prifoner  is  guilty,  [cul,  cul-  anciently  called  iht  tale;  in  which  the  plaintiff  fets  forth 
fable y  or  culpabilis)  \  and  then  that  the  king  Is  ready  to  his  caufe  of  complaint  at  length  ;  being  Indeed  only  an 


amplification 


(a)  Of  this  ignorance  we  may  fee  daily  inflances,  in  the  abufe  of  two  legal  terms  of  ancient  French  :  one,  the 
prologue  to  all  proclamations,  “  Oye%y  or  Hear  ye,’*  which  is  generally  pronounced,  mofl  unmeaningly,  “  O  yes. 
the  other,  a  more  pardonable  miflake,  viz.  when  a  jury  are  all  fworn,  the  officer  bids  the  crier  number  them,  for 
which  the  word  in  law  French  is,  Countez  but  we  now  hc^ar  it  pronounced  in  very  good  Englifh,  **  Co’ant 
thefe.” 
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lendings  amplification  or  expofition  of  the  origmd  writ  upon 

, — - wliich  his  aftion  is  founded,  with  the  additional  circum- 

,  ftances  of  time  and  place,  when  and  where,  the  injury 

Tnment»  •  j  ^ 

'Wiis  committed. 

In  /oca!  a6rions,  where  pofTeffion  of  land  is  to  be  re¬ 
covered,  or  damages  for  an  aftual  trefpafs,  or  for  wafte, 
&c.  affeding  land,  the  plaintiff  muft  lay  his  declaration, 
or  declare  his  injury  to  have  happened  in  the  very  county 
and  place  that  it  really  did  happen  ;  but  in  tranfitory 
actions,  for  injuries  that  might  have  happened  anywhere, 
as  debt,  detinue,  flander,  and  the  like,  the  plaintiff 
may  declare  in  what  county  he  pleafes,  and  then  the 
trial  muft  be  in  that  county  in  which  the  declaration  is 
laid.  Though,  if  the  defendant  will  make  affidavit 
that  tlie  caufe  of  aftion,  if  any,  arofe  not  in  that  but 
another  county,  the  court  will  direct  a  change  of  the 
venue  or  vifne  (that  is,  the  vicinla  or  neighbourhood  in 
which  the  injury  is  declared  to  be  done),  and  will  ob¬ 
lige  the  plaintiff  to  declare  in  the  proper  county.  For 
the  ftatute  6  Ric.  II.  c.  2.  having  ordered  all  writs  to 
be  laid  in  their  proper  counties,  this,  as  the  judges 
conceived,  impowered  them  to  change  the  venues  if  re¬ 
quired,  and  not  to  infift  rigidly^  on  abating  the  writ : 
^  which  practice  began  in  tlic  reign  of  James  I.  And 
this  powder  is  diferet  ion  ally  exercifed,  fo  as  not  to  caufe 
but  prevent  a  defedl  of  jufticc.  Therefore  the  court 
w'ill  not  change  the  venue  to  any  of  the  four  northern 
counties  previous  to  the  fpring  circuit  j  becaufe  there 
tlie  afiifes  are  holden  only  once  a-year,  at  the  time  of 
fumrner  circuit.  And  it  will  fometimes  remove  the 
venue  from  the  proper  jurifdi61ion  (efpecially  of  the 
narrow  and  limited  kind),  upon  a  fuggeftion,  duly 
fupported,  that  a  fair  and  impartial  trial  cannot  be  had 
therein. 

It  is  generally  ufual,  in  a^llons  upon  the  cafe,  to  fet 
forth  feveral  cafes,  by  different  counts  in  the  fame  de¬ 
claration  ;  fo  that  if  the  plaintiff  fails  in  the  proof  of 
one,  he  may  fucceed  in  another.  As  in  an  action  on 
the  cafe  upon  an  assumpsit  for  goods  fold  and  deliver¬ 
ed,  the  plaintiff  ufually  counts  or  declares,  firft,  upon 
a  fettled  and  agreed  price  between  him  and  the  defend¬ 
ant;  as,  that  they  bargained  for  20 1.:  and  left  he 
ftiould  fail  in  the  proof  of  this,  he  counts  likewife  upon 
a  quantum  valebant ;  that  the  defendant  bought  other 
goods,  and  agreed  to  pay  him  fo  much  as  they  w'ere 
reafonably  worth  ;  and  then  avers  that  they  were 
worth  other  20 1.  and  fo  on  in  three  or  four  different 
ftiapes ;  and  at  laft  concludes  with  declaring,  that  the 
defendant  had  refufed  to  fulfil  any  of  thefe  agreements,, 
whereby  he  is  endamaged  to  fuch  a  value.  And  if  he 
proves  the  cafe  laid  in  any  one  of  his  counts,  though  he 
fails  in  the  reft,  he  ftiall  recover  proportionable  da¬ 
mages.  This  declaration  always  concludes  with  thefe 
words,  **  and  thereupon  he  brings  fuit,*’  $cc.  inJe  pro- 
ducit  feSavty  fffr.  By  which  words,  fuit  ox  fe^a  (a  fe- 
quench Jy  were  anciently  underftood  the  witneffes  or  fol¬ 
lowers  of  the  plaintiff.  For  in  former  times,  the  law 
w^ould  not  put  the  defendant  to  the  trouble  of  anfwering 
the  charge  till  the  plaintiff  had  made  out  at  leaft  a  pro¬ 
bable  cafe.  But  the  adliial  produ<ftion  of  \\\t  fuit ^  JeSa^ 
or  followers,  is  now  antiquated,  and  hath  been  totally 
difufed,  at  leaft  ever  fince  the  reign  of  Edward  III. 
though  the  form  of  it  ftill  continues. 

At  the  end  of  the  declaration  are  added  alfo  the 


plaintiff’s  common  pledges  of  profecution,  John  Doe  Pleading*.?- 
and  Richard  Roe ;  wdiich,  as  we  elfewhere  obfei*ve, 

(fee  Writ),  are  now  mere  names  of  form  ;  though 
formerly  they  were  of  ufe  to  anfwer  to  the  king  for  the 
amercement  of  the  plaintiff,  in  cafe  he  were  nonfuited, 
barred  of  his  aftion,  or  had  a  verdidl  and  judgment 
againft  him.  For  if  the  plaintiff  negle^fts  to  deliver  a- 
declaration  for  two  terms  after  the  defendant  appeiirs,  01* 
is  guilty  of  other  delays  or  defaults,  againft  the  rules  of 
law  in  any  fubfequent  ftage  of  the  adlion,  he  is  adjudged 
not  to  follow  or  purfue  his  remedy  as  he  ought  to  do  ; 
and  thereupon  a  non/mt,  or  non  profequitur^  is  entered, 
and  he  is  faid  to  be  nonfropA.  And  for  thus  deferring 
his  complaint,  after  making  a  falfe  claim  or  complaint 
( pro  falfo^clamore  fun ) y  he  fhall  not  only  pay  cofts  to  the 
defendant,  but  is  liable  to  be  amerced  to  the  king.  A 
retraxit  differs  from  a  nonfuit,  in  that  the  one  is  negative 
and  the  other  pofitive  :  the  nonfuit  is  a  default  and 
negle£l  of  the  plaintiff,  and  therefore  he  is  allowed  to 
begin  his  fuit  again  upon  paym^ent  of  cofts ;  but  a 
iraxit  is  an  open  and  voluntary  renunciation  of  his  fuit 
in  court ;  and  by  this  he  for  ever  lofes  his  adlion.  A 
clifeontinwmee  is  fomewhat  fimilar  to  a  nonfuit ;  for  when 
a  plaintifTleaves  a  chafm  in  the  proceedings  of  his  caufe, 
as  by  not  continuing  the  procefs  regularly  from  day  to 
day,  and  time  to  time,  as  he  ought  to  do,  the  fuit  is 
difeontinued,  and  the  defendant  is  no  longer  bound  to 
attend  ;  but  the  plaintiff  muft  begin  again,  by  fuing  out 
a  new  original,  ufually  paying  cofts  to  his  antagonift. 

When  the  plaintiff  hath  llated  his  cafe  in  the  decla¬ 
ration,  it  is  incumbent  on  the  defendant,  within  a  rea- 
fonable  time,  to  make  his  defence,  and  to  put  in  a  plea ; 
or  elfe  the  plaintiff  will  at  once  recover  judgment  by^^- 
faulty  or  nihil  dicit,  of  the  defendant. 

Defence,  in  its  true  legal  fenfe,  fignifies  not  a  juftl- 
fication,  prote^lion,  or  guard,  which  is  now  its  popular 
fignification  ;  but  merely  an  opprfng  or  denial  (from  the 
French  verb  defendre)  of  the  truth  or  validity  of  the 
complaint. .  It  is  xAit^contefatio  litis  of  the  civilians:  a 
general  affertion  that  the  plaintiff  hath  no  ground  of 
aftion  ;  which  affertion  is  afterwairis  extended  and  main¬ 
tained  in  his  plea. 

Before  defence  made,  if  at  all,  cognizance  of  the 
fuit  muft  be  claimed  or  demanded ;  when  any  perfou 
or  body-corporate  hath  the  franchife,  not  only  of  hold¬ 
ing  pleas  within  a  particular  limited  jurifdi<ftion,  but 
alfo  of  the  cognizance  of  pleas  ;  and  that  either  without 
any  words  exclufive  of  other  courts,  which  intitles  the 
lord  of  the  franehife,  whenever  any  fuit  that  belongs  to- 
his  jurifdidion  is  commenced  in  the  courts  at  Welimin- 
fter,  to  demand  the  cognizance  thereof ;  or  wdth  fuch 
exclufive  words,  which  dfo  intitle  the  defendant  to  plead 
to  the  jurifdiiftion  of  the  court.  Upon  this  claim  of 
cognizance,  if  allow  ed,  all  proceedings  ftiall  ceafe  in  the 
fuperior  court,  and  the  plaintiff  is  left  at  liberty  ta 
purfue  his  remedy  in  the  fpecial  jiirifdi£lion.  As,  w^hen  ^ 
a  fcholar  or  other  privileged  perfon  of  the  univerfities 
of  Oxford  or  Cambridge  is  impleaded  in  the  courts  at 
Weftminfter,  for  any  caufe  of  aftion  whatfoever,  unlefs 
upon  a  queftion  of  freehold.  In  thefe  cafes,  by  the 
charter  of  thofe  learned  bodies,  confirmed  by  adl  of  par¬ 
liament,  the  chancellor,  or  vice-chancellor,  may  put  in 
a  claim  of  cognizance  ;  which,  if  made  in  due  time  and 
form,  and  with  due  proof  of  the  fafts  alleged,  is  regu- 
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readings,  hrly  allowed  by  the  courts.  It  muft  be  demanded  be- 
fore  full  defence  is  made  or  imparlance  prayed  ;  for  thefe 
are  a  fubmiffion  to  the  jurifdiftion  of  the  fuperior  court, 
and  the  delay  is  a  laches  in  the  lord  of  the  franchife  : 
and  it  will  not  be  allowed  if  it  occafions  a  failure  of  ju- 
ftice,  or  if  an  adion  be  brought  againft  the  perfon 
•  himfelf  who  claims  the  franchife,  unlefs  he  hath  alfo 
3  power  in  fuch  cafe  of  making  another  judge. 

After  defence  made,  the  defendant  mufl^jput  in  his 
plea.  But  before  he  defends,  if  the  fuit  is  commenced 
by  cfiptas  or  latitat,  without  any  fpecial  original,  he  is 
intitled  to  demand  one  imparlance,  or  licentia  loquendt ; 
and  may,  before  be  pleads,  have  more  granted  by  confent 
of  the  "court,  to  fee  if  he  can  end  the  matter  amicably 
without  farther  fuit,  by  talking  with  the  plaintiff :  a 
pradice  whicli  is  fuppofed  to  have  arifen  from  a  principle 
of  religion,  in  obedience  to  that  precept  of  the  gofpel, 
agree  with  thine  adverfary  quickly,  whilft  thou  art  in 
the  with  him.^^  And  it  may  be  obferved,  that  this 
gofpel-precept  has  a  plain  reference  to  the  Roman  law  of 
the  twelve  tables,  which  exprefsly  direded  the  plaintiff 
nnd  defendant  to  make  up  the  matter  while  they  were 
in  the  way,  or  going  to  the  pnetor via,  rem  uti 
jpacent  orato.  There  are  alfo  many  other  previous  fleps 
which  may  be  taken  by  a  defendant  before  he  puts  in  his 
plea.  He  may,  in  real  adions,  demand  a  view  of  the 
thing  in  queliion,  in  order  to  afeertain  its  identity  and 
other  clrcumftances.  He  may  crave  oyer  of  the  writ,  or 
of  the  bond,  or  other  fpecialty  upon  wliidi  the  adion  is 
brought ;  that  is,  to  hear  it  read  to  him  ;  the  generality 
of  defendants  in  the  times  of  ancient  fimplicity  being 
fi’ppofed  incapable  to  read  it  themfelves:  whereupon 
the  whole  is  entered  verbatim  upon  the  record  j  and  the 
defendant  may  take  advantage  of  any  condition,  or 
other  part  of  it,  not  ftated  in  the  plaintiff^s  declaration. 
In  real  adions  alfo  the  tenant  may  pray  in  aid,  or  call  for 
the  affiffance  of  another,  to  help  him  to  plead,  becaufe 
of  the  fecblenefs  or  imbecility  of  his  own  eftate.  Thus 
a  tenant  for  life  may  pray  in  aid  of  him  that  hath  the 
inheritance  in  remainder  or  reverfion  ;  and  an  incumbent 
may  pray  in  aid  of  the  patron  and  ordinary  ;  that  is,  that 
they  dial]  be  joined  in  the  adion,  and  help  to  defend  the 
title.  Voucher  alfo  is  the  calling  in  of  fome  perfon  to 
anfwer  the  adion,  that  hath  warranted  the  title  to  the 
tenant  or  defendant.  This  we  ftlU  make  ufe  of  in  the 
form  of  common  recoveries,  which  are  grounded  on  a 
writ  of  entry ;  a  fpecies  of  adion  that  relies  chiefly 
on  the  weaknefs  of  the  tenant’s  title,  who  therefore 
vouches  another  perfon  to  warrant  it.  If  the  vouchee 
appears,  he  is  made  defendant  inftead  of  the  voucher ; 
but  if  h^  afterwards  makes  default,  recovery  ftiall  be 
had  againft  the  original  defendant ;  and  he  fhall  recover 
an  equivalent  in  value  againft  the  deficient  vouchee.  In 
aflizes,  indeed,  where  the  principal  queftion  is,  whether 
the  demandant  or  his  anceftors  were  or  were  not  in  pof- 
feffion  till  the  oufter  happened,  and  the  title  of  the 
tenant  is  little  (If  at  all)  difcuffed,  there  no  voucher  is 
allowed  ;  but  the  tenant  may  bring  a  writ  of  voarrantia 
charts  againft  the  warrantor,  to  compel  him  to  aflift  him 
with  a  good  plea  or  defence,  or  elfe  to  render  damages 
and  the  value  of  the  iland,  if  recovered  againft  the 
tenant.  In  many  real  adions  alfo,  brought  by  or  againft 
an  infant  under  the  age  of  2i  years,  and  alfo  in  adions 
of  debt  brought  againft  him,  as  heir  to  any  dcceafed 


anceftofy  either  party  may  fuggeft  the  nonage  of  the  Pleadin^ri, 
infant,  and  pray  that  the  proceedings  may  be  deferred  ■— -y '  — < 
till  his  full  age,  or,  in  our  legal  phrafe,  that  the  in¬ 
fant  may  have  his  age,  and  that  the  parol  may  demur, 
that  is,  that  the  pleadings  may  be  ftaid ;  and  then 
they  fhall  not  proceed  till  his  full  age,  unlefs  it  be  ap¬ 
parent  that  he  cannot  be  prejudiced  thereby.  But 
by  the  ftatutes  of  Weftm.  i.  3  Edw.  I.  c.  46.  and  of 
Glocefter,  6  Edw.  I.  c.  2.  in  writs  of  entry  fur  df» 
feiftn  in  fome  particular  cafes,  and  in  adions  aunce- 
fti'el  brought  by  an  infant,  the  parol  fhall  not  demur ; 
otherwife  he  might  be  deforced  of  his  whole  property* 
and  even  want  a  maintenance,  till  he  came  of  age. 

So  likewife  in  a  w'rit  of  dower  the  heir  fhall  not  have 
his  age ;  for  it'  is  neceffary  that  the  wido\v’s  claim  be 
immediately  determined,  dfe  fhe  may  want  a  prefent 
fubfiftence.  Nor  fhall  an  infant  patron  have  it  In  a 
quare  impedit,  fince  the  law  holds  it  neceffary  and  expe¬ 
dient  that  the  church  be  immediately  filled. 

When  thefe  proceedings  are  over,  the  defendant  muft 
then  put  in  his  excufe  or  plea.  See  Plea. 

It  is  a  rule  In  pleading,  that  no  man  be  allowed  ta 
plead  fpecially  fuch  a  plea  as  amounts  only  to  the  gene¬ 
ral  iffue,  or  a  total  denial  of  the  chaise ;  but  in  fuch 
Cafe  he  fhall  be  driven  to  plead  tlie  general  iffue  in  terms, 
whereby  the  w^hole  queftion  Is  referred  to  a  jury.  But 
if  the  defendant,  in  an  afiize  or  adion  of  trefpafs,  be 
defirous  to  refer  the  validity  of  his  title  to  the  •  court 
rather  than  the  jury’’,  he  may  ftate  his  title  fpecially; 
and  at  the  fame  time  give  colour  to  the  plaintiff,  or  fup- 
pofe  him  to  have  an  appearance  or  colour  of  title,  bad 
indeed  in  point  of  law,  but  of  wHch  the  juiy  are  not 
competent  judges.  As  if  his  own  true  title  is,  that  he 
claims  by  feoffment  with  livery  from  A,  by  force  of 
which  he  entered  on  the  lands  In  queftion,  he  cannot 
plead  this  by  itfelf,  as  it  amounts  to  no  more  than  the 
general  iffue,  nul  tort,  nul  d'ljfeiftn,  in  afiize,  or  not  guihy 
in  an  adion  of  trefpafs.  Bnt  he  may  allege  this  fpecially, 
provided  he  goes  farther,  and  fays,  that  the  plaintiff 
claiming  by  colour  of  a  prior  deed  of  feoffment,  without 
livery,  entered  j  upon  whom  he  entered  ;  and  may  therii 
refer  himfelf  to  the  judgment  of  the  court  which  of  thefe 
two  titles  is  the  beft  in  point  of  law’. 

When  the  plea  of  the  defendant  is  thus  put  In,  if  It 
does  not  amount  to  an  iffue  or  total  contradidion  of 
the  declaration,  but  only  evades  it,  the  plaintiff  may 
plead  again,  and  reply  to  the  defendant’s  plea :  Either 
traverfmg  it,  that  is,  totally  denying  it ;  as  if,  on  an 
adion  of  debt  upon  bond,  the  defendant  pleads  fohit 
ad  diem,  that  he  paid  the  money  when  due  ;  here  the 
plaintiff  in  his  replication  may  totally  traverfe  this  plea, 
by  denying  that  the  defendant  paid  it :  Or  he  may  allege 
new  matter  in  contradidion  to  ^he  defendant’s  pica  ;  as 
when  the  defendant  pleads  no  award  made,  the  plaintiff 
may  reply,  and  fet  forth  an  adual  award,  and  affign  a 
breach :  Or  the  replication  may  confefs  and  avoid  the 
plea,  by  fome  new  matter  or  diftindion,  confiftent  w’ith 
the  plaintiff’s  former  declaration  ;  as  in  an  adion  for 
trefpafling  upon  land  whereof  the  plaintiff  is  feized,  if 
the  defendant  {hows  a  title  to  the  land  by  defeent,  and 
that  therefore  he  had  a  right  to  enter,  and  gives  colour 
to  the  plaintiff,  the  plaintiff  may  either  traverfe  and 
totally  deny  the  fad  of  the  defeent ;  or  he  may  confefs 
and  avoid  it,  by  replying,  that  true  it  is  that  fuch  de¬ 
ice  nt 
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fccnt  hfippencd,  but  that  fince  the  clefcent  tlie  defendant 
hlmfelf  demifed  the  lands  to  the  plaintiff  for  term  of  life. 
To  the  replication  the  defendant  may  rejoir,  or  put  in 
an  anfwer  cabled  a  rejcirder  The  plaintiff  may  anfwer 
the  rejoinder  by  a  fur  rejohufer  ;  upon  which  the  de¬ 
fendant  may  relut,  and  the  plaintiff  anfwer  liim  by  a 
fur  rthutier.  Which  pleas,  replications,  rejoinders,  fut- 
rejoinders,  rebutters,  and  fur-rebutters,  anfwer  to  the 
txceptWy  repll  atio  dupl'icatlot  triplication  and  quach uplica* 
tion  of  the  Roman  law^. 

The  whole  of  this  procefs  is  denominated  the  pleads 
wg  ;  in  the  feveral  ftages  of  which  it  mull  be  carefully 
cbferved,  not  to  depart  or  vary  from  the  title  or  defence 
which  the  party  has  once  infilled  on.  For  this  (which 
is  called  a  deparlurt  in  pleading)  might  occafion  endlefs 
altercation.  Therefore  the  replication  mull  fupport  tlie 
declaration,  and  the  rejoinder  mull  fupport  the  plea, 
without  departing  out  of  it.  As  in  the  cafe  of  pleading 
no  award  made  in  confeqiience  of  a  bond  of  arbitration, 
to  which  the  plaintiff  replies,  fetting  forth  an  a^lual 
award ;  now  the  defendant  cannot  rejoin  that  he  hath 
performed  this  award,  for  fuch  rejoinder  would  be  an 
entire  departure  from  his  original  plea,  which  alleged  that 
no  hich  award  was  made  ;  therefore  he  has  now  no  other 
choice,  but  to  traverfe  the  fa6l  of  the  replication,  or 
elfe  to  demur  upon  the  law  of  it. 

Again,  all  duplicity  in  pleading  mull  be  avoided. 
Every  plea  mull  be  fimple,  entire,  connedled,  and  con¬ 
fined  to  one  Tingle  point ;  it  mull  never  be  entangled 
with  a  variety  of  di Hindi  independent  anfwers  to  the 
fame  matter ;  which  mull  require  as  many  different  re¬ 
plies,  and  introduce  a  multitude  of  iffiies  upon  one  and 
the  fame  difpute.  For  this  would  often  embannfs  the 
jury,  and  fometimes  the  court  itfelf,  and  at  all  events 
would  greatly  enhance  the  -expence  of  the  parties.  Yet 
it  frequently  is  expedient  to  plead  in  fuch  a  manner  as 
to  avoid  any  implied  admiffion  of  a  faft,  which  cannot 
with  propriety  or  fafety  be  pofitively  affirmed  or  denied. 
And  this  may  be  done  by  what  is  called  a  pmUjlation  ; 
•whereby  the  party  inteq^ofes  an  oblique  allegation  or 
denial  of  fome  faa,  protelling  (by  the  gt^rnnd, prote/?an- 
do)  that  fuch  a  matter  does  or  does  not  exill  ;  and  at 
the  fame  time  avoiding  a  direft  affirmation  or  denial. 
Sir  Edward  Coke  hath  deffned  a  protellation  (in  the 
pithy  dialed  of  that  age)  to  be,  “  an  exclufion  of  a 
concliifion.’’  For  the  ufe  of  it  is,  to  fave  the  party 
from  being  concluded  with  refped  to  fome  fad  or  cir- 
cumllance  which  cannot  be  dircdly  affirmed  or  denied 
without  falling  into  duplicity  of  pleading ;  and  which 
yet,  if  he  did  not  thus  enter  his  protefl,  he  might  be 
deemed  to  have  tacitly  waved  or  admitted.  Thus,  while 
traure  in  villainage  fub filled,  if  a  villain  had  brought  an 
adion  againll  his  lord,  and  the  lord  was  inclined  to  try 
the  merits  of  the  demand,  and  at  the  fame  time  to  pre¬ 
vent  any  conclufion  againll  himfelf  that  he  had  \vaved 
tils  hgmorj  .  he  could  not  in  this  cafe  both  plead  affir- 
matively  that  the  plaintiff  was  his  villain,  and  alfo  take 
i  ue  t  le  demand ;  for  then  his  plea  would  have 
been  double,  as  the  former  alone  would  have  been  a  good 
bar  to  the  adion :  but  he  might  have  alleged  the  villai- 
nage  of  the  plaintilF  by  way  of  protellation,  and  then 
ave  denied  the  demand.  By  this  means  the  future  vaf- 
laiagt  ot  the  plaintiff  was  favedto  the  defendant,  in  cafe 
iw  1  me  was  found  in  his  (the  defendant’s)  favour;  for 
^ne  protellation  prevented  that  conclufion  which  would 
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otherwife  have  refulted  from  the  rell  of  his  defence,  rieadmgs 
that  he  had  enfranchifed  the  plaintiff,  fince  no  villain 
could  maintain  a  civil  adlion  againll  his  lord.  So  alfo 
if  a  defendant,  by  way  of  inducement  to  the  point  of  his 
defence,  alleges  (among  other  matters)  a  particular  mode 
of  feifm  or  tenure  which  the  plaintiff  is  unwilling  to 
admit,  and  yet  defircs  to  take  iffue  on  the  principal 
point  of  the  defence,  he  mull  deny  the  feifm  or  tenure 
by  way  of  protellation,  and  then  traverfe  the  defcnfive 
matter.  So,  lallly,  if  an  award  be  fet  forth  by  the 
plaintiff,  and  he  can  affign  a  breach  in  one  part  of  it 
(viz.  the  non-payment  of  a  fum  of  money),  and  yet  is 
afraid  to  admit  the  performance  of  the  rell  of  the  award, 
or  to  aver  in  general  a  non-performaiice  of  any  part  of 
it,  lell  fomethiiig  ffioiild  appear  to  liave  been  performed; 
he  may  fave  to  himfelf  any  advantage  he  might  hereafter 
make  of  the  general  non-perforntlince,  by  alleging  that 
by  proteftatioii,  he  can  plead  only  the  non-payment  of  the 
money. 

In  any  llage  of  the  pleadings,  when  either  fide  ad¬ 
vances  or  affirms  any  new  matter,  he  ufiially  (as  was 
faid)  avers  it  to  be  tnie  ;  and  this  lie  is  ready  to  ve¬ 
rify.’’  On  the  other  hand,  when  either  lide  traverfes  or 
denies  the  fafts  pleaded  by  his  antagonill,  he  ufually 
tenders  an  i^uc,  as  it  is  called ;  the  language  of  which 
is  different  according  to  the  party  by  whom  it  is  ten¬ 
dered  :  for  if  the  traverfe  or  denial  comes  from  the  de¬ 
fendant,  the  iffue  is  tendered  in  this  manner,  **  And  of 
this  he  puts  himfelf  upon  the  country,”  thereby  fubmit- 
tiiig  himfelf  to  the  judgment  of  his  peers ;  but  if  the 
traverfe  lies  upon  the  plaintiff,  he  tenders  the  iffue  or 
prays  the  judgment  of  tlie  peers’  againll  the  defendant  in 
another  form ;  thus,  “  and  this  lie  prays  may  be  in¬ 
quired  of  by  the  countr)%” 

But  if  either  fide  (as,  for  inllancc,  the  defendant) 
pleads  a  fpecial  negative  plea,  not  traverfing  or  denying 
any  thing  that  before  alleged,  but  difelofmg  fome 
new  negative  matter ;  as  where  the  fuit  is  on  a  bond 
conditioned  to  perform  an  award,  and  die  defendant 
pleads,  negatively,  that  no  award  was  made  ;  he  tenders 
no  iffue  upon  this  plea,  becaufe  it  does  not  yet  appear  • 
whether  the  fa6l  will  be  difputed,  the  plaintiff  not  ha- 
ving  yet  afferted  the  exiftence  of  any  awai'd :  but  when 
the  plaintiff  replies,  and  fets  forth  an  adlnal  fpecific 
award,  if  then  the  defendant  traverfes  the  replication, 
and  denies  the  making  of  any  fuch  award,  he  then,  and 
not  before,  tenders  an  iffue  ta  the  plaintiff.  For  u  hen 
in  the  coiirfe  of  pleading  they  come  to  a  point  which  is 
affirmed  on  one  fide  and  denied  on  the  other,  they  are 
then  faid  to  be  at  iffue  ;  all  their  debates  being  at  lull 


eontradled  into  a  Tingle  point,  which  mull  now  be  de¬ 
termined  either  in  favour  of  the  plaintiff  or  of  the  defen¬ 
dant.  See  Issue.  ^ 

PLEASING,  art  of.  See  Politeness. 

PLEASURE  is  a  word  To  iiniveifally  nnderllood  as 
to  need  no  explanation.  Lexicographers,  however,  who 
mufl  attempt  to  explain  every  word,  call  it  “  the  grati¬ 
fication  of  the  mind  or  fenfes.”  It  is  direc^lly  oppofite 
to  Pain,  and  conftitutes  the  whole  of  pofitive  happiuefs 
as  that  does  of  mifei*}’'. 

The  Author  of  Nature  has  furnlflied  us  with  many 
pleafiires,  as  well  as  made  ns  liable  to  many  pains ;  and/4»<%»r,  * 
we  are  fufceptible  of  both  m  fome  degree  as  foon  as 
have  life  and  are  endowed  with  the  faculty  of  fenfation.'"''^-'-^?"’ 
A  French  writer,  in  a  work*  winch  once  raifed  high  "m. 

6  e.vpedtaiious 
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,P^cafurc.  expectations,  contends,  that  a  child  in  the  womb  of  its 

-  mother  feels  neither  pleafure  nor  pain.  “  riiefe  ien- 

fatlons  (fays  he)  are  not  Innate;  they  have  their  ori^n 
from  without :  and  It  Is  at  the  moment  of  our  birth  that 
the  foul  receives  the  firll  imprefilons ;  ImprefTions  flight 
.  and  fuperficial  at  the  beginning,  but  which  by  time  and 
repeated  aCls  leave  deeper  traces  In  the  fenforium,  and 
become  more  extenfive  and  more  lattlng.  It  is  when 
the  child  fends  forth  Its  firft  cries  that  feiifiblllty  or  the 
faculty  of  fenfatlon  is  produced,  which  in  a  (hoit  time 
gathers  ilrength  and  {lability  by  the  Impreflion  of  exte- 
rior  objeCls.  Pleafure  and  pain  not  being  innate,  and 
being  only  acquired  in  the  fame  manner  as  the  qualities 
which  we  derive  from  inflruClIon,  education,  and  foclety, 
it  follows  that  we  learn  to  fuffer  and  enjoy  as  we  learn 
.any  other  fcience.’'  ' 

This  Is  (Irange  reafoning  and  flrange  language.  That 
fenfations  are  not  Innate  is  univerfally  acknowledged ; 
buCit  does  not  therefore  follow  that  the  foul  receives  Its 
firil  Imprelllons  and  firft  fenfations  at  the  moment  of 
birth.  The  child  has  life,  the  power  of  locomotion, 
and  the  fenfe  of  touch,  long  before  It  Is  bom ;  and 
every  mother  will  tell  this  philofopher,  that  an  infant 
unborn  exhibits  fymptoms  both  of  pain  and  of  plea¬ 
fure.  That  many  of  our  organs  of  fenfe  are  Improved 
by  ufe  is  Incontrovertible  ;  but  It  is  fo  far  from  being 
true  that  our  fenfible  pleafures  become  more  exqulfite 
by  being  often  repeated,  that  the  dlreCl  contrary^  is  ex¬ 
perienced  of  far  the  greater  part  of  them  ;  and  though 
external  objeCls,  by  making  repeated  impreflions  on  the 
fenfes,  certainly  leave  deeper  traces  on  the  memory  than 
an  objeCl  once  perceived  can  do,  it  by  no  means  follows 
that  thefe  imprefTions  become  the  more  delightful  the 
more  familiar  that  they  are  to  us.  That  w^e  learn  to 
fuffer  and  enjoy  as  we  learn  any  other  fclence,  is  a  moft 
extravagant  paradox  ;  for  it  is  felf-e^ident  that  w^e  can¬ 
not  live  without  being  capable  In  fome  degree  both  of 
fuffering  and  enjoyment,  though  a  man  may  certainly 
live  to  old  age  In  profound  Ignorance  of  all  the  feien- 

The  fame  writer  affures  us,  indeed,  that  fenfatlon  Is 
vnot  neceffary  to  human  life.  “  Phllofophers  (fays  he) 
make  mention  of  a  man  who  had  loft  every  kind  of  feel¬ 
ing  in  every  member  of  Ills  body :  he  w'as  pinched;  or 
pricked  to  no  pui*pofe.  Meanwliile  this  man  made  ufe 
of  all  his  members  ;  he  w^alked  without  pain,  he  drank, 
ate,  and  flept,  without  perceiving  that  he  did  fo.  Sen- 
fible  neither  to  pleafure  nor  pain,  he  was  a  true  natural 
machlne.^^ 

To  the  tale  of  thefe  anonymous  philofophera  our  au¬ 
thor  gives  implicit  credit,  whilft  he  favours  us  at  the 
fame  inftant  with  the  following  argunientation,  which 
completely  proves  its  falfehood.  “  It  Is  true  that  fen¬ 
fatlon  is  a  relative  quality,  fufceptible  of'  Increafe  and 
^diminution  ;  that  it  is  not  neceffary  to  exiftence ;  and 
.that  one  might  live  without  it:  but  in  this  cafe  he 
would  live  as  an  automaton,  without  feeling  pleafure 
,or  pain;  and  he  would  poffefs  neither  idea,  nor  rc- 
!le£lion,  iior  defire,  nor  paffion,  nor  will,  nor  fenti- 
ment ;  his  exiftence  would  be  merely  paffive,  he  would 
Jive  without  knowing  it,  and  die  without  appreheu- 
fion.^’ 

But  If  this  man  of  the  philofophers,  whom  our  au¬ 
thor  calls  an  automaton^  and  a  true  natural  machine,  had 
j^elther  idea,  nor  dejire,  nor  pajfwn,  nor  wiJ,  nor fentiment 
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(and  without  fenfatlon  he  certainly  could  have  none  of  Pkafure 
them),  what  Induced  him  to  Tualk^  eat,  or  drink,  or  to 
ceafe  from  any  of  thefe  operations  after  they  were  ac¬ 
cidentally  begun  ?  The  Inftances  of  the  automata  which 
played  on  the  flute  and  at  chefs  are  not  to  the  purpofe 
for  which  they  are  adduced  ;  for  there  is  no  parallel 
between  them  and  this  natural  machine,  unlefs  the  phi¬ 
lofophers  wound  up  their  man  to  eat,  drink,  walk,  or 
fit,  as  Vacanfon  and  Kempeler  wound  up  their  automa¬ 
ta  to  play  or  ceafe  from  playing  on  the  German  flute 
and  at  chefs.  See  AndRoides. 

Our  author  having  for  a  while  fported  with  thefe 
harmlefs  paradoxes,  proceeds  to  put  the  credulity  of  his 
reader  to  the  teft  with  others  of  a  very  contrary  ten¬ 
dency.  He  Inftitutes  an  Inquiry  concerning  the  fupe- 
riority,  in  number  and  degree,  of  the  pleafures  enjoyed 
by  the  different  orders  of  men  in  fociety ;  and  labours, 
not  Indeed  by  argument,  but  by  loofe  declamation,  to 
propagate  the  bdief  that  happinefs  is  very  unequally 
diftributed.  The  pleafures  of  the  rich,  he  fays,  muft 
be  more  numerous  and  exquifite  than  thofe  of  the  poor ; 
the  nobleman  muft  have  more  enjoyments  than  the  ple¬ 
beian  of  equal  wealth  ;  and  the  ting,  according  to  him, 
muft  be  the  happieft  of  all  men.  He  owns,  indeed,  that 
although  ‘‘  birth,  rank,  honours,  and  dignity,  add  to 
happinefs,  a  man  is  not  to  be  confidered  as  mifemble 
becaufe  he  is  born  In  the  lower  conditions  of  life.  A  man 
may  be  happy  as  a  mechanic,  a  merchant,  or  a  labourer, 
provided  he  enters  into  the  fpirit  of  his  profeffion,  and 
has  not  imbibed  by  a  mlfplaced  education  thofe  fenti- 
ments  which  make  his  condition  infupportable.  Hap¬ 
pinefs  Is  of  eafy  acqulfitlon  in  the  middling  ftatlons  of 
life ;  and  though  perhaps  we  are  unable  to  know  or  to 
rate  exa(ftly  the  pleafure  which  arifes  from  contentment 
and  mediocrity,  yet  happinefs  being  a  kind  of  aggre¬ 
gate  of  delights,  of  riches,  and  of  advantages  more  or 
lefs  great,  ever)’'  perfon  muft  have  a  fliare  of  it ;  the  di- 
vlflon  Is  not  exaftly  made,  but  all  other  things  equal, 
there  will  be  more  in  the  elevated  than  In  the  Inferior 
conditions  of  foclety  ;  the  enjoyment  will  be  more  felt, 
the  means  of  enjoying  more  multiplied,  and  the  plea¬ 
fures  more  varied.  Birth,  rank,  fortune,  talents,  wit, 
genius,  and  virtue,  are  then  the  great  fources  of  happi¬ 
nefs  :  thofe  advantages  are  fo  confiderable,  that  we  fee 
men  contented  with  any  one  of  them,  but  their  union 
forms  fupreme  felicity. 

“  There  Is  fo  vaft  a  difference,  fays  Voltaire,  between 
a  man  who  has  made  his  fortune  and  one  who  has  to 
make  it,  that  they  are  fcarcely  to  be  confidered  as  crea¬ 
tures  of  the  fame  kind.  The  fame  thing  may  be  faid 
of  birth,  the  greateft  of  all  advantages  in  a  large  fo¬ 
ciety  ;  of  rank,  of  honours,  and  of  great  abilities.  How 
great  a  difference  is  made  between  a  perfon  of  high 
birth  and  A  tradefman  ;  between  a  Newton  or  Defcar- 
tes  and  a  Ample  mathematician  ?  Ten  thoufand  foldlers 
are  killed  on  the  field  of  battle,  and  it  is  fcarcely  men¬ 
tioned  ;  but  If  the  general  falls,  and  efpecially  If  he  be  a 
man  of  courage  and  abilities,  the  court  and  city  are 
filled  with  the  news  of  his  death,  and  the  mourning  is 
unlverfal. 

“  Frederic  the  Great,  the  late  king  of  Pruffia,  felt 
In  a  more  lively  manner  than  perhaps  any  other  man 
the  value  of  great  talents.  I  would  willingly  renounce, 
faid  he  to  Voltaire,  every  thing  which  Is  an  objeil  of 
defire  and  ambition  to  man  ;  but  I  am  certain  If  J  wer^e 
c  not 
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;e&rurc.  not  n  prince  I  fliould  be  nothing.  Your  merit  ulone 
would  gain  you  the  eftecin,  and  en\7,  and  admiration  ot 
the  world ;  but  to  fccure  refpedl  for  me,  titles,  and  ar¬ 
mies,  and  revenues,  are  abfolutely  neceflar^^’’ 

For  what  piirpofe  this  account  of  human  happinefs 
was  publiihed,  it  becomes  not  us  to  fay.  Its  obvious 
tendency  is  to  make  the  lower  orders  of  fociety  difeon- 
ten'ted  with  their  date,  and  envious  of  their  fuperiors ; 
and  it  is  not  unreafon able  to  fuppofe,  that  it  contributed 
in  fome  degree  to  excite  the  ignorant  part  of  the  autlioFs 
countryunen  to  the  commifiion  of  thofe  atrocities  of 
which  "they  have  fiace  been  guilty.  That  fuch  was  his 
Intention,  the  following  extradl  will  not  permit  us  to 
believe;  for  though  in  it*  the  author  attempts  to  fiip- 
port  the  fame  falfe  theory  of  human  happinefs,  lie  men¬ 
tions  virtuous  kings  with  the  refpedl  becoming  a  loyal 
fubjed  cf  the  unfortunate  I.ouis,  whole  charartcr  he 
feems  to  have  intentionally  drawn,  and  v^hofe  death  by 
the  aiithovitv  of  a  favage  fadtion  he  has  in  cfledt  fore¬ 
told. 

Happinefs,  in  a  date  of  fociety,  talus  the  mod 
•variable  forms  ;  it  is  a  Proteus  fufceptible  of  eveiy  kind 
^of  metamorphods :  it  is  diderent  in  different  men,  in 
>diderent  ages,  and  in  diderent  conditions,  Scv.  The 
pleafiircs  of  youth  are  very  dilFcrent  from  thofe  of  old 
age :  \sffat  affoids  enjuyiiieiit  to  a  mechanic  would  be 
fupreme  mifery  to  a  nobleman  ;  and  the  anuifcments  of 
the  country  would  appear  infipid  in  the  capital.  Is 
there  tlie  11  nothing  fixed  with  regard  to  happinefs  ?  Is 
it  of  all  things  the  moll  variable  and  the  moll  arbitrary? 
Or,  in  judging  of  it,  is  it  impofiible  to  find  a  llandard 
by  wliich  we  can  determine  the  limits  of  the  greated 
good  to  whicli  man  can  arrive  in  the  prefent  Hate? 
It  is  evident  that  men  form  the  fame  ideas  of  the  beau¬ 
tiful  and  fublime  in  nature,  and  of  right  and  wrong  in 
morality,  provided  they  have  arrived  at  that  degree  of 
improvement  and  civilization  of  which  human  nature  is 
fufceptible  ;  vind  that  different  opinions  on  thefe  fub- 
je(ds  depend  on  different  degrees  of  culture,  of  educa¬ 
tion,  and  of  improvement.  The  fame  thing  may  be 
advanced  with  regard  to  happinefs :  all  men,  if  equal 
with  refpecd  to  their  organs,  would  form  the  ver)'  fame 
ideas  on  this  fubje<ft  if  they  reached  the  degree  of  im¬ 
provement  of  which  w'e  are  prefently  fpcaking  ;  and  in 
fadl,  do  w'e  not  fee  in  the  great  cirdes  at  Rome,  at 
Vienna,  at  I^oridon,  and  Paris,  that  thofe  w^ho  are  called 
people  of  falhion,  who  have  received  the  fame  education, 
have  nearly  the  fame  tafte,  the  fame  defires,  and  the 
fame  fpirit  for  enjoyment  ?  there  is  doubtlcfe  a  certain 
degree  of  happinefs  to  be  enjoyed  in  every  condition 
of  life ;  but  as  there  are  fome  conditions  preferable  to 
others,  fo  are  there  degrees  of  happinefs  greater  and  lefs; 
and  if  we  w^ere  to  form  an  idea  of  the  greatefl  poffible 
in  the  prefent  Hate,  it  perhaps  would  be  that  of  a  fo- 
vereign,  mailer  of  a  great  empire,  enjoying  good  health 
and  a  moderate  fpirit ;  endowed  W'itli  piety  and  virtue, 
whofe  whole  life  was  employed  in  acts  of  jwllice  and 
mercy,  and  who  governed  by  fixed  and  immoveable  law’s. 
Such  a  king  is  the  image  of  the  divinity  on  earth,  and 
lie  mull  be  the  idol  of  a  wufe  people^  His  w^hole  life 
fiioukl  prefent  a  pidlure  of  the  moll  aiiguff  felicity.  Al¬ 
though  fuch  fovereigns  are  rare,  yet  we  are  not  without 
examples  of  them.  Ancient  hillory  afibrds  us  Titus  and 
Marcus  Aurelius,  and  the  prefent  aice  can  boall  of  piety 
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and  munificence  in  the  charadler  of  fome  of  Ifs  kings. 

This  Hate  of  the  greatefl;  happinefs  to  wdiich  man  can  — 
reach  not  being  ideal,  it  will  ferve  as  a  llandard  of  com- 
parifon  by  which  happinefs  and  mifery^  can  be  eflimatcd 
in  all  civilized  countries.  He  is  as  hatpy  as  a  king^  is 
a  proverbial  exprefiion,  becaufe  w^e  believe  with  juflice 
that  royalty  is  the  extreme  limit  of  the  greatefl  enjoy¬ 
ments  ;  and  in  fadl,  happinefs  being  the  w’ork  of  man, 
that  condition  which  comprehends  all  the  degrees  of 
powTr  and  of  glory,  w'hich  is  the  fource  of  honour  and 
of  dignity,  and  wjiich  fuppofes  in  the  perfon  in  veiled 
with  it  all  means  of  enjoyment  either  for  himfclf  or 
others,  leaves  nothing  on  this  earth  to  w’hlch  any  rca- 
fonable  man  would  give  the  preference. 

“  We  can  find  alfo  in  this  high  rank  the  extreme  of 
the  greatefl  evils  to  wh^ch  tlie  condition  of  nature  is 
expofecl.  A  king  condcnined  to  death,  and  perilhing 
on  a  fcalFold,  by  the  authority  of  a  faction,  wdiile  at  the 
fame  time  he  had  endeavoured  by  every  means  in  his 
pow’cT  to  promote  the  general  happinefs  of  his  fubje6ls, 
is  the  mod  terrible  and  llrlking  example  of  human  mi- 
feiy ;  for  if  it  be  true  that  a  crow  n  is  the  greatefl  of 
all  blellings,  then  tlie  lofs  of  it,  and  at  ti>e  fame  time  the 
lofs  of  life  by  an  ignominious  and  unjiifl  fentence,  are  of 
all  calamities  the  inofl  dreadful. 

“  It  is  alfo  ill  the  courts  of  kings  that  we  find  the 
moll  amiable  and  perfedl  characters  ;  and  it  is  there 
w'here  true  grandeur,  true  politenefs,  the  bell  tone  of 
manners,  the  moll  amiable  graces,  and  the  mofl  ‘emi¬ 
nent  virtues',  are  completely  eftabKlhcd.  It  is  in  courts 
that  men  feein  to  have  acquired  their  greatefl  improve¬ 
ment :  Wlicfoever  has  feeii  a  court,  fays  La  Brnyere,  has 
ften  the  world  in  the  moll  bcautitul,  tiie  mofl  enchant¬ 
ing,  and  attractive  colours.  The.  prejiuHces  of  mankind 
in  behalf  of  the  great  are  fo  cxcrlfive,  that  if  they  in¬ 
clined  to  be  good  they  would  be  almofl  the  objects  of 
adoration^’ 

In  this  paffage  there  arc  doubtlefs  many  juft  obfer- 
vations  ;  but  there  is  at  leaft  an  equal  number  of  others 
both  falfe  and  dangerous.  T'hat  a  crown  is  the  great- 
eil  of  earthly^  blelfings,  and  that  it  is  in  tlie  courts  of 
kings  that  we  meet  with  the  mofl  amialffe  and  perfe<ffl 
cliaraClers,  are  pofitionS  w'hich  a  true  pliilofophev  will 
not  admit  but  wdth  great  limitations.  The  falfehood  of 
the  author’s  general  theoiy  refpeCting  the  unequal  dif- 
tribution  of  liappinefs  in  fociety,  v/e  need  not  w'afle  time 
in  expofing.  It  is  fiifficlently  expofed  in  other  articles 
of  this  w^ork,  and  in  one  of  them  by  a  w’riter  of  a  very 
fiiperior  order  (Sec  Happiness  ;  and  Moral  Phtlo^ 
fophyy  Part  II.  chap,  ii.)  He  enters  upon  other  fpecu- 
lations  rcfpeCling  the  pleafiires  and  pains  of  favages, 
which  are  ingenious  and  w^orthy  of  attention  ;  but  be¬ 
fore  we  proceed  to  notice  them,  it  wdll  be  proper  to 
confider  the  connexion  wdiieh  fubfifls  betw^een  pleafure 
and  pain. 

“  That  the  ceffation  of  pain  is  accompanied  b)^  plea- 
fiire,  is  a  faCl  (fays  a  philofoplier  of  tlie  firfl  raiikf )  fDr  SiycrL 
which  has  been  repeatedly  ohferved,  hut  perhaps  not 
fufficiently  accounted  for.  Let  us  fiippofi.*  a  peilon  in 
a  ftate  of  indifference  as  to  lieat.  Upon  coining  near 
a  fire,  lie  wilh experience  at  firfl  an  agreeable  warmth, 
i.  e.  pleafure.  if  the  heat  be  increaied,  this  flate  of 
pleafure  wall,  after  a  time,  be  converted  into  one  of 
pain,  from  the  incrcafed  adllou  upon  the  nerves  and 

H  brainy 


P  L  E  .  I  5*^  3  P  L  E 


■ple^fiire.  brain,  the  undoubted  organs  of  all  bodily  fenfatlons. 

*  Let  the  heat  now  be  gradually  withdrawn,  the  nervous 
fyftem  muft  acquire  again,  during  this  removal,  tfc 
llate  of  agreeable  warmth  or  pleafure ;  and  after  paf- 
iing  through  that  ftate  it  will  arrive  at  Indifference. 
From  this  fa6l  then  we  may  conclude,-  that  a  Hate  of 
pleafure  may  be  pufhed  on  till  it  is  converted  into  one 
of  pain  5  and,  on  the  other  hand,  that  an  action  which 
produces  pain  will,  if  it  go  off  gradually,  induce  at  a 
certain  period  of  its  decreafe  a  date  of  pleafure.  The 
fame  reafoning  which  has  thus  been  applied  to  the  body 
may  be  extended  alfo  to  the  mind.  Total  languor  of 
mind  is  not  fo  pleafant  as  a  certain  degree  of  adion  or 
emotion;  and  emotions  pleafant  at  one  period  may  be 
increafed  till  they  become  painful  at  another  ;  whilft 
painful  emotions,  as  they  gradually  expire,  will,  at  a 
certain  period  of  their  decreafe,  induce  a  ilate  of  plea¬ 
fure.  Hence  then  we  are  able  to  explain  why  pleafure 
fliould  arlfe  in  all  cafes  from  the  gradual  ceffatlon  of  any 
adlion  or  emotion  which  produces  pain.’’ 

The  fame  author  maintains,  that  from  the  mere  re¬ 
moval  of  pain,  whether  by  degrees  or  inflantaneoufly, 
we  always  experience  pleafure  ;  and  if  the  pain  remo¬ 
ved  was  exquifite,  what  he  maintains  is  certainly  true. 
To  account  for  this  phenomenon  he  lays  down  the  fol¬ 
lowing  law  of  nature,  which  experience  abundantly  con¬ 
firms,  “  that  the  temporary  withdrawing  of  any 
aftlon  from  the  body  or  mind  invariably  renders  them 
more  JOufceptible  of  that  aftlon  when  again  produced.” 
Thus,  after  long  failing,  the  body  is  more  fufeeptible  of 
the  effefls  of  food  thr.n  if  the  llomach  had  been  lately  fa- 
tisfied;  the  a<flion  of  ftrong  liquors  is  found  to  be  great¬ 
er  on  thofe  who  ufe  them  feldam  than  on  fiich  as  are  in 
the  habit  of  drinking  them.  Thus,  too,  with  refpedl  fo 
the  mind ;  if  a  perfon  be  deprived  for  a  time  of  his 
friend’s  fociety,  or  of  a  favourite  amiifement,  the  next 
vifit  of  his  friend,  or  the  next  renewal  of  his  amiifement, 
13  attended  with  much  more  pleafure  than  if  they  had 
never  been  withheld  from  him. 

To  apply  this  law  to  the  cafe  of  a  perfon  fiiddenly 
relieved  from  acute  pain.  While  he  labours  with  fuch 
pain,  his  mind  is  fo  totally  occupied  by  it,  that  he  is 
unable  to  attend  to  his  ciillomary  puifuits  or  amiife- 
ments.  He  becomes  therefore  fo  much  more  fufeep- 
tible  of  their  adlion,  that  when  tliey  arc  again  prefented 
to  him,  he  is  raifed  above  his  ufual  indifference  to  po- 
fitive  pleafure.  But  all  pains  do  not  proceed  from  an 
cxcefs  of  a6lion.  Many  of  them  arife  from  reducing  the 
body  or  the  mind  to  a  flate  below  iiidilference.  Thus, 
if  a  perfon  have  juft  fufficient  wannth  in  his  body  to 
keep  him  barely  at  eafe  or  in  a  ilate  ot  indifference,  by 
v/lthdrawing  this  heat  a  flate  of  nneafinefs  or  pain  is 
produced  ;  and  if  in  a  calm  flate  of  mind  one  be  made 
acquainted  with  a  melanclioly  event,  his,  quiet  is  inter¬ 
rupted,  and  he  finks  below  indifference  into  a  painful 
ftate  of  mind.  If  now,  without  communicating  any 
new  fource  of  pofitive  pleafure,  we  remove  In  the  fanner 
cafe  the  cold,  and  in  tlie  latter  the  grief,  the  perfons 
from  whom  they  are  removed  will  experience  real  plea- 
furc.  Thus,  then,  whether  pain  arifes  from  excefs  or 
deficiency  of  adioii,  the  gradual  or  the  fudden  removal 
^  of  It  muft  be  in  all  cafes  attended  with  pleafure  It 

equally  tme  that  the  gradual  or  fudden  removal  of 
pleafure  is  attended  with  pain, 

»  We  are  now  prepared  to  examine  our  French  author’s 


account  of  the  pleafures  and  pains  of  favages.  Every  Pieafu 
age  (fays  he)  has  its  different  pleafures ;  but  If  w'e  were 
to  imagine  that  thofe  of  childhood  are  equal  to  thofe 
of  confirmed  age,  w^e  Ihould  be  much  miftaken  in  our 
eftimation  of  happinefs.  The  pleafures  of  philofoph)% 
either  natural  or  moral,  are  not  unfolded  to  ihe  Infant ; 
the  moft  perfeft  mufic  is  a  vain  noife  ;  the  moft  exqui¬ 
fite  perfumes  and  diflies  highly  feafoned  offend  his 
young  organs  inftead  of  affording  delight ;  his  touch  is 
imperfedl ;  forty  days  elapfe  before  the  child  gives  any 
fign  of  laughter  or  of  w'ceping  ;  his  cries  and  groans 
before  that  period  are  not  accompanied  with  tears  ;  his. 
countenance  expreffes  no.paffion  ;  the  parts  of  his  face 
bear  no  relation  to  the  fentiinents  of  the  foul,  and  are 
moreover  without  confiftency.  Children  are  but  little 
affefled  with  cokl ;  whether  It  be  that  they  feel  lefs, 
or  that  the  interior  heat  Is  greater  than  in  adults.  In 
them  aU  the  imprcffions  of  pleafure  and  pain  are  tran- 
fitory  ;  their  memory  has  fcarcely  begun  to  unfold  its 
powers  ;  they  enjoy  nothing  but  the  prefent  moment ; 
they  weep,  laugh,  and  give  tones  of  fatisfa£llon  without 
confcloufnefs,  or  at  leaft  without  reflexion  ;  their  joy 
is  confined  to  the  indulgence  of  their  little  whims,  and 
conftraint  is  the  greateft  of  their  misfortunes ;  few 
things  amiife,  and  nothing  fatlsfies  them.  In  this  happy 
condition  of  early  Infancy  nature  is  at  the  whole  expence 
of  happinefs  ;  and  the  only  point  is  not  to  cbntradidl 
her.  What  defires  have  children  ?  Give  them  liberty 
in  all  their  movements,  and  they  have  a  plenitude  of  ex- 
iftence,  an  abundance  of  that  kind  of  happinefs  which  is 
confined  in  fome  fort  to  all  the  objedls  w^hich  furround 
them :  but  if  all  beings  were  happy  on  the  fame  condi¬ 
tions,  fociety  w^ould  be  at  no  expence  in  procuring  the 
happinefs  of  the  different  individuals  who  compofe  it. 
Senfation  is  the  foundation  of  refledlion;  it  is  the  prin¬ 
cipal  attribute  of  the  foul ;  It  is  by  this  that  man  is  ele¬ 
vated  to  fiiblime  fpeculations,  and  fecures  his  dominion 
over  nature  and  himfelf.  This  quality  Is  not  ftationaiy, 
but  fufeeptible,  like  all  other  relative  qualities,  of  in- 
creafe  and  decay,  of  different  degrees  of  ftrength  and  in- 
teiifenefs  :  it  is  different  in  different  men  ;  and  in  the 
fame  man  it  increafes  from  infancy  to  youth,  from  youth, 
to  confirmed  manhood :  at  this  period  it  ftops,  and  gra- 
dually  declines  as  we  proceed  to  old  age  and  to  fecond 
childlfhnefs,  Confidcred  phyfically,  it  varies  according 
to  age,  conftitution,  climate,  and  food;  confidered" 
in  a  moral  point  of  view,  it  takes  its  different  appear¬ 
ances  from  individual  education,  and  from  the  habits  of 
fociety;  for  man  in  a  ftate  of  nature  and  fociety,  with 
regard  to  fenlktion  and  the  unfolding  of  his  powers,, 
may  be  confidered  as  two  diftindl  beings  :  and  if  one 
were  to  make  a  calculation  of  pleafure  in  the  courfe  of 
human  life,  a  man  of  fortune  and  capacity  enjoys  more., 
than  ten  thoufand  favages. 

“  Pleafure  and  pain  being  relative  qualities,  they  may 
be  almoft  annihilated  in  the  moment  of  vehement  paf- 
fion.  In  the  heat  of  battle,  for  example,  ardent  and 
animated  fpirits  have,  not  felt  the  pain  of  their  wounds.; 
and  minds  ftronglypenetrated  with  fentiments  of  religion, 
enthufiafm,  and  humanity,  have  fupported  the. moft  cruel 
torments  with  courage,  and  fortitude,  Tlie  fenfibility 
of  fome  perfons  is  fo  exquifitely  alive,  that  one  can 
fcarcely  approach  them  without  throwing  them  into 
convulfions.  Many  difeafes  fiiow  the  cffccl  of  fenfibi¬ 
lity  pufhed  to  an  extreme  j  fuch  as  hyftcric  affe<ftions, 

certain 
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afurc.  certain  kinds  of  madnefs,  and  fonic  of  thofe  which  pro- 
,  V— '  ceed  from  poifon,  and  from  the  bite  or  ftlng  of  certain 
i  animak,  as  the  viper  and  the  tarantula.  Exceflive  joy 
or  grief,  fear  and  terror,  have  been  known  to  dellroy 
all  fenfation,  and  occafion  death  (a)’’ 

Having  made  tliefc  preliminary  obfervations  on  plea- 
fure  and  pain  in  infancy,  and  as  they  are  increafed  or 
diminilhed  by  education,  and  the  different  conditions  of 
body  and  mind,  our  author  proceeds  to  confider  the  ca¬ 
pability  of  favages  to  feel  pleafure  and  pain.  “  By  fa- 
vages  he  undcrllands  all  the  tribes  of  men  who  live  by 
hunting  and  fifhing,  and  on  thofe  things  which  the  earth 
yields  without  cultivation,  Thofe  tribes  who  poffels 
herds  of  cattle,  and  who  derive  their  fubfiilence  from 
fuch  pofTefliohs,  are  not  to  be  confidered  as  favages,  as 
they  have  fome  idea  of  property.  Some  favages  are  na- 
tur^ly  compaffionate  and  humane,  others  are  cruel  and 
fangulnary.  Although  the  phyfical  conftitution  of  man 
be  everywhere  the  fame,  yet  the  varieties  of  climate,  the 
abundance  or  fcarcity  of  natural  produftions,  have  a 
powerful  influence  to  determine  the  inclinations.  Even 
the  fiercenefs  of  the  tyger  is  foftened  under  a  mild  flcy  ; 
now  nature  forms  the  manners  of  favages  jiifl  asfociety 
and  civil  inflitutioiis  form  the  manners  of  civilized  life. 
Ill  the  one  cafe  climate  and  food  produce  aim  oil  the 
v/hole  effe^l ;  in  the  other  they  have  fcarcely  any  influ¬ 
ence.  The  habits  of  fociety  every  moment  contend 
v/ith  nature,  and  they  are  almoft  always  vidlorious.  The 
kivage  devotes  himfelf  to  the  dominion  of  his  paflions  ; 
the  civilized  man  is  employed  in  refbaining,  in  directing, 
and  in  modifying  them:  fo  much  influence  have  govern¬ 
ment,  laws,  fociety,  and  the  fear  of  cenfure  and  punifh- 
ment,  over  his  foul, 

“  It  is  not  to  be  doubted  that  favages  are  fufceptlble 
both  of  pleafure  and  pain;  but  are  the  impreflions  made 
on  their  organs  as  fenfvble,  or  do  they  feel  pain  in  the 
fame  degree  with  the  inhabitants  of  a  civilized  coun- 
u-y  ? 

‘‘  Their  enjoyments  are  fo  limited,  that  if  we  confine 
ourfelves  to  truth,  a  few  lines  will  be  fiiflicient  to  de- 
fenbe  them :  our  attention  muft  therefore  he  confined 
to  pain,  becaufe  the  manner  in  which  they  fupport  mis¬ 
fortune,  and  even  torture,  prefents  us  with  a  view  of  clia- 
radler  unequalled  in  the  hiilory'  of  civilized  nations.  It 
h  not  uncommon  in  civilized  countries  to  fee  men  bra¬ 
ving  death,  meeting  it  with  cheerfulnefs,  and  even  not 
uttering  complaints  under  the  torture  ;  but  they  do  not 
infult  the  executioners  of  public  vengeance,  and  defy 
pain  in  order  to  augment  their  torments;  and  thofe  who 
ai  e  condemned  by  the  laws  fuffer  tlie  punifliment  with 
different  degrees  of  fortitude.  On  thofe  mournful  oc- 
cafions,  the  common  ranks  of  mankind  in  general  die 
with  lefs  firnanefs  :  thofe,  on  the  other  liaiid,  who  have 
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received  education,  and  who,  by  a  train  of  unfortunate  Plcafhre, 
events,  are  brought  to  the  fcaffold,  whether  it  be  the 
fear  of  being  reproached  with  cowardice,  or  the  confi- 
deration  that  the  itroke  is  inevitable,  fuch  men  difeover 
the  expiring  fighsof  felf-Iove  even  in  their  lall  moments; 
and  thofe  efpecially  of  iiigh  rank,  from  their  manners 
and  feiitimeiits,  are  expedfed  to  meet  death  with  mag¬ 
nanimity  ;  but  an  American  favage  in  the  moment  of 
puniflinient  appears  to  be  more  than  human  ;  he  is  a 
hero  of  the  hrll  order  who  braves  his  tormentors,  who 
provokes  them  to  employ  all  their  art,  and  who  confiders 
as  his  chief  gloiy  to  bear  the  greateil  degree  of  pain 
without  fhrinkiiig  (See  America,  n*  14,  27,  28,  29). 

The  recital  of  their  tortures  would  appear  exaggerated, 
if  it  were  not  attefled  by  the  beft  autfiority,  and  if  the 
favage  nations  among  whom  thofe  cuiloms  are  eflablifii- 
ed  were  not  fufficiently  known  ;  but  the  excefs  of  the 
cruelty  is  not  fo  aftpniflung  as  the  covirage  of  the  vidlini. 

The  European  expofed  to  iufferings  of  the  fame  dreadful 
nature  would  rend  heaven  and  earth  with  his  piercing  cries 
and  horrible  groans  ;  the  reward  of  martyrdom,  the 
profpedf  of  eternal  life,  could  alone  gi'''C  him  fortitude 
to  endure  fuch  torments  ;  but  the  favage  is  not  anima¬ 
ted  with  this  exalted  hope.  What  lupports  lilm  then  in 
feenes  of  fo  exquifite  futFcrlng  ?  The  feeling  of  lhame, 
the  fear  of  bringing  reproach  on  his  tribe,  and  giving  a 
llain  to  his  fellows  never  to  be  wiped  away,  are  the 
only  fentiments  which  influence  the  mind  of  a  favage, 
and  which  always,  prefent  to  his  imagination,  animate 
him,  fupport  him,  and  lend  him  fplrlt  and  rdblution. 

At  the  fame  time,  however  powerful  thofe  motives  may 
be,  they  would  not  be  alone  fufficleiit,  if  the  favage  felt 
pain  in  the  fame  degree  with  the  European.  Seniibility, 
as  we  have  already  obfeiwed,  is  increafed  by  education  ; 
it  is  influenced  by  fociety,  manners,  laws,  and  govern¬ 
ment  ;  climate  and  food  work  it  into  a  hundred  different 
fhapes  ;  and  all  the  phyfical  and  moral  caufes  contribute 
to  increafe  anddiininifh  it.  The  habitual  exiilence  of  a 
favage  would  be  .ftate  of  fufFeriiig  to  an  Inhabitant  of 
Europe.  You  inufl  cut  the  fiefii  of  the  one  and  tear 
it  away  with  your  nails,  before  you  can  make  him  feel 
in  an  equal  degree  to  a  fcratch  or  prick  of  a  needle  in 
the  otlier.  The  favage,  doubtlefa,  fuffers  under  torture, 
but  he  fuffers  much  lefs  than  an  European  in  the  fame 
circumflances :  the  reafon  Is  obvious  ;  the  air  whick 
tlie  lavages  breathe  Is  loaded  with  fog  and  moilt  vapours; 
their  river^  not  being  confined  by  high  banks,  are  by 
the  winds  as  well  as  In  floods  fpread  over  the  level  fields, 
and  depofite  on  them  a  putrid  and  pernicious  fllme  ;  the 
trees  fqiieezed  one  upon  another,  in  that  rude  unculti¬ 
vated  country  ferve  rather  as  a  covering  to  the  earth 
than  an  ornament.  Iiiilead  of  thofe  fieih  and  delicious 
fhades,  thofe  openings  in  tlic  woods,  and  w'alks  crofling 
K  2  each 


(a)  There  are  infiances  of perfons  who  have -died  at  the  nolfe  of  thunder  without  being  touched.  A  mait 
frighted  with  the  fall  of  a  gallery  in  which  he  happened  to  be,  was  Immediately  feized  with  the  black  jaun¬ 
dice.  M.  le  Cat  mentions  a  young  perfon  on  whom  the  Infolence  of '  iiother  made  fuch  an  imprclfion,  that 
his  countenance  became  at  fiifl  yellow,  and  then  changed  into  black,  in  fuch  a  manner  that  in  lefs  thait 
eight  days  he  appeared  to  wear  a  mafic  of  black  velvet :  he  continued  in  tliis  flate  for  four  months  without  any 
other  fymptoin  of  bad  health  or  any  pain.  A  failor  was  fo  terrified  in  a  llorm,  that  his  fixe  fweated  blood, 
which  like  ordinary  fweat  returncvd  as  it  was  wiped  oft.  Stahl,  wliofe  teillmony  cannot  be  called  in  queftion, 
cites  a  fimilar  cafe  of  a  girl  who  had  been  frighU  ned  with  foldiers.  Ifiie  excefis  of  feai\  according  to  many  phy- 
iiciaus,  produces  raadnek  and  epilepfy. 
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rieafure.  each  other  m  all  dire6lions,  ■which  delight  the  traveller 
^ '  5n  the  fine  forefts  of  France  and  Germany  ;  thofe  in  A- 
merica  ferve  only  to  intercept  the  rays  of  the  fun,  ctnd 
to  prevent  the  benign  influence  of  his  beams.  1  he  fa- 
vage  participates  of  this  cold  humidity  ;  his  blood  has 
little  heat,  his  humours  are  grofs,  and  his  conilitution 
phlegmatic.  To  the  powerful  influence  of  climate,  it 
is  neceflUry  to  join  the  habits  of  his  life.  G'bliged  to 
traverfe  vaft  deferts  for  fubfifteiice,  his  body  is  accuf- 
tomed  to  fatigue  ;  food  not  nourifliing,  and  at  the  fame 
time  in  no  great  plenty,  blunts  his  feelings  ;  and  all  the 
hardfhips  of  the  favage  ftate  give  a  rigidity  to  his  mem¬ 
bers  which  makes  him  alrnoll  incapable  of  fuifering. 
The  favage  in  this  ftate  of  nature  may  be  compared  to 
pur  water-women  and  ftreet-porters,  who,  though  they 
poftefs  neither  great  vigour  nor  ftrengtli,  are  capable  of 
performing  daily,  and  without  complaint,  that  kind  of 
labour  which  to  a  man  in  a  different  condition  of  life 
would  be  a  painful  and  grievous  burden.  Feeling,  in  lefs 
perfedlion  with  tlie  favage,  by  the  eftecls  of  climate  and 
food,  and  the  habits  of  his  life,  is  ftill  farther  reftrained  by 
moral  confiderations.  Tlie  European  is  lefs  a  mim  of 
nature  than  of  fociety:  moral  reftraints  are  powerful  with 
him  ;  while  over  the  American  they  have  fcarcely  any 
influence.  This  latter  then  is  in  a  double  condition  of 
imperf€6lion  with  regard  to  us  ;  his  fenfes  are  blunted, 
and  his  moral  powers  are  not  difclofed.  Now,  pleafure 
and  pain  depending  on  the  perie(S:ion  of  the  fenfes  and 
the  unfolding  of  the  intelle(5:ual  faculties,  it  cannot  be 
doubted,  that  in  enjoyments  of  any  kind  favages  expe¬ 
rience  lefs  pleafure,  and  in  their  fuffering  lefs  pain,  than 
Europeans  in  the  fame  circumftances.  And  in  fa6l,  the 
favages  of  America  poftefs  a  very  feeble  conftitutiaii. 
They  are  agile  without  being  ftrong ;  and  this  agility 
depends  more  on  their  habits  than  on  the  perfection  of 
their  members  :  tliey  owe  it  to  the  neccftity  of  hunting  ; 
and  they  arc  moreover  fo  weak,  that  they  w^ere  unable  to 
bear  the  toil  which  their  firft  oppreffors  impofed  on 
them.  Hence  a  race  of  men  in  all  refpeCfs  fo  im- 
perfeCl  couM  not  endure  torment  under  which  the  mod 
robuft  European  would  fink,  if  the  pain  which  they  feel 
were  really  as  great  as  it  appears  to  be.  Feeling  is  then, 
and  muft  neceftarily  be,  lefs  in  the  favage  condition  ; 
for  this  faculty  difclofing  itfdf  by  the  exercife  of  all  the 
phyfical  and  moi*al  qualities,  mull  he  lefs  as  they  are  lefs 
exercifed.  Every’  thing  fliows  the  imperfeClIoii  of  this 
precious  quallt)',  this  fource  of  all  our  affeClic^iis,  In  tlie 
American  favages. 

“  All  the  improvements  In  Europe  have  had  a  ten¬ 
dency  to  unfold  fenfibllity :  the  air  Is  puiilied  tliat  we 
may  breathe  more  freely  ;  the  moraftes  arc  drained,  the 
rivers  are  regulated  in  their  courfes,  the  food  is  nourifti- 
ing,  and  the  lioufes  commodious.  With  the  favages,  on 
the  contrary,  every  thing  tends  to  curb  It ;  they  take 
pleafure  even  in  hardening  the  organs  of  the  body,  In 
acciiftoming  tliemfelves  to  bear  by  degrees  the  moft 
acute  pain  without  complaining.  Boys  and  girls  among 
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the  favages  amufe  tliemfelves  with  tying  their  naked  Pkafure, 
arms  together,  and  laying  a  kindled  coal  between  them, 
to  tiy^  wliich  of  them  can  longeft  fuffer  the  heat ;  and 
the  warriors  who  afpirc  to  the  honour  of  being  chief, 
undergo  a  courfe  of  fuffering  which  exceeds  the  idea  of 
torture  InfliClcd  on  the  greateft  criminals  in  Europe.^’ 

Thefe  obfervatioiis  cm  the  pleafures  and  pains  of  fa¬ 
vages  appear  to  be  well-founded,  and,  as  the  attentive 
reader  will  perceive,  are  ptrfeClly  agreeable  to  the  the¬ 
ory  of  Dr  Sayers.  If  indeed  that  theory  he  juft,  as  we 
believe  it  to  be,  It  will  follow,  that  the  few  pleafures 
of  fenfe  which  the  American  enjoys,  he  ought  to  enjoy 
more  completely  than  any  European,  becaufe  to  him 
they  recur  but  feldom.  This  may  very  poftibly  be  the 
cafe  ;  and  certainly  would  be  fo,  were  not  his  fibres,  by 
climate  and  the  habits  of  his  life,  rendered  more  rigid 
than  thofe  of  the  civilized  part  of  the  inhabitants  of  Eu- 
i:ope.  But  if  we  agree  with  our  author^  in  whathe§E«^^^ 
fays  of  the  pains  and  pleafures  of  favages,  we  cannot  ad- 
mit,  without  many  exceptions,  his  theory  of  the  enjoy- 
ments  of  children.  It  Is  fo  far  from  being  true,  that^/yy/^^, 
few  things  amufe,  and  that  nothing  fatisfleS  them,  that  y’orah, 
the  dire(ft  contrary  muft  have  been  obferved  by  every  •^^•4* 
man  attentive  to  the  operations  of  the  infant  mind, 
which  is  amufed  with  ever)’’  thing  new’,  and  often  com¬ 
pletely  fatisfied  with  the  mereft  trifle.  The  pleafures 
of  philofophy  are  not  Indeed  unfolded  to  the  Infant ; 
hut  it  by  no  means  follows  that  lie  does  not  enjoy  his 
rattle  and  his  drum  as  much  as  the  philofopher  enjoys 
his  telefcope  and  air-pump  ;  and  if  there  be  any  triitli 
in  the  fcience  of  phyfiogiiomy,  the  liappinefs  of  the 
former  is  nruch  more  pure  and  exqulfite  than  that  of  the 
latter.  That  the  moft  perfe6l  mulic  is  vain  noife  to  an 
Infant,  is  far  from  being  felf-evident,  unlefs  the  author 
connnes  the  ftate  of  Infancy  to  a  vcr\^  few’  months  ; 
and  we  are  not  dlfpofed  to  believe,.  w’itliQiit  better 
proof  tluui  w’e  have  yet  received,  that  the  rellfli  of  ex- 
quifite  peifiimes  and  higlily-feafoncd  dillies  adds  much 
to  the  fum  of  human  felicity. 

But  however  much  we  dlfapprove  of  many  of  thefe 
refle<ftIon5,  the  following  we  cordially  adopt  as  our  own. 

“  If  we  compare  (fays  our  author)  the  pleafures  of 
fenfe  with  thofe  which  are  purely  iiitelle^liial,  vve  fhall 
find  that  the  latter  are  infinitely  fuperior  to  the  former, 
as  they  may  be  enjoyed  at  till  times  and  In  ever)’  fitua- 
tion  of  life.  What  are  the  pleafures  of  the  table,  fays 
Cicero,  of  gaming,  and  of  w  omen,  compared  w  ith  the 
delights  of  ftiidy  i*  This  tafte  inereafes  wdth  age,  and 
no  happinefs  is  equal  to  It.  Without  knowledge  and 
ftudy,  fays  Cato,  life  is  almoft  the  image  of  death  (b)* 

The  pleafures  of  the  foul  are  fuch,  that  it  is  frequent 
enough  to  fee  men  preferve  their  gaiety  during  their 
whole  life,  notwithftanding  a  weak,  difeafed,  and  debi¬ 
litated  body.  Scaron,  who  lived  in  the  laft  century, 
was  an  example  of  this.  Balzac,  fpeaking  of  him,  fays, 
that  Prometheus,  Hercules,  and  PhIlo6letes,  in  profane, 
and  Job  in  facred,  hiftory,  faid  many  great  things  while 

they 


(b)  “Savages,  barbarians,  and  peafants,  enjoy  little  happinefs  except  that  of  fenfation*  The  happinefs  of  a 
civilized  and  well-Infprmed  man  confifts  of  fenfations,  of  ideas,  and  of  a  great  number  of  affinities,  altogether  un¬ 
known  to  them.  He  not  only  enjoys  the  prefent,  but  the  paft  and  the  future.  He  recals  the .  agreeable  Idea 
of  pleafures  which  he  has  tailed.  It  is  great  happinefs,  fays  an  ancient,  to  have  the  recolleftion  of  good  aftions^ 
Qx  an  upright  intention,  and  of  promifes  which  we  have  kept.’^ 


P  L  E 

feafurc.  they  wre  alHi<^^cd  with  violent  paifi,  but  Scaron  alone 
faid  pkafant  things.  1  have  fecn,  continues  he,  in  ma¬ 
ny  places  of  ancient  hiftory’,  conitancy,  and  modefty, 
and  wifdom,  and  eloquence,  accompanying  afBiftion, 
but  he  is  the  only  inftance  wherein  I  have  feen  plea- 
fantry. 

‘‘  There  are  men  whofe  underftandings  are  conftantly 
on  the  ftretch,  and  by  tliis  very  means  they  are  impro- 
ved ;  but  if  the  body  were  as  conftantly  employed  in 
the  purfuit  of  fcnfual  gratification,  the  conilitutioii 
would  foon  be  deftroyed.  The  more  we  employ  the 
mind  we  are  capable  of  the  greater  exertion  ;  but  the 
more  we  employ  the  body  we  require  the  greater  re- 
pofe.  There  are  befidea  but  fome  parts  of  the  body 
capable  of  enjoying  pleafure  ;  every  part  of  it  can  expe¬ 
rience  pain.  A  toothach  occafions  more  fuffering  than 
the  moil  confiderable  of  our  pleafures  can  procure  of 
enjoyment.  Great  pain  may  continue  for  any  length 
of  time  ;  exceffive  pleafures  are  almoft  momentary.  Plea¬ 
fure  carried  to  an  extreme  becomes  painful ;  but  pain, 
either  by  augmenting  or  diminilhing  it,  never  becomes 
agreeable.  For  the  moment,  the  pleafures  of  the  fenfes 
are  perhaps  more  fatisfaclory  j  but  in  point  of  duration 
tliofe  of  the  heart  and  mind  are  infinitely  preferable. 
All  the  fentiments  of  tendernefs,  of  friendihip,  of  gra¬ 
titude,  and  of  generofity,  are  fources  of  enjoyment  for 
man  in  a  flate  of  civilization.  The  damned  are  exceed¬ 
ingly  unhappy,  faid  St  Catherine  de  Sienna,  if  tliey  are 
incapable  of  loving  or  being  beloved. 

“  Pleafure,  continued  for  a  great  length  of  time,  pro¬ 
duces  languor  and  fatigue,  and  excites  deep  ;  the  con¬ 
tinuation  of  pain  is  produ6live  of  none  of  thefe  effedls. 
Many  fuffer  pain  for  eight  days  and  even  a  month  with¬ 
out  interruption  ;  an  equal  duration  of  exceflive  plea¬ 
fure  would  occafion  death. 

“  Time  is  a  mere  relative  idea  with  regard  to  plea¬ 
fure  and  pain  ;  it  appears  long  when  we  fuffer,  and 
fhort  when  we  enjoy.  If  there  exifted  no  regular  and 
uniform  movement  in  nature,  we  would  not  be  able 
from  our  fenfations  alone  to  meafure  time  with  any  de¬ 
gree  of  exadlnefs,  for  pain  lengthens  and  pleafure  a- 
bridges  it.  P"rom  the  languor  of  unoccupied  time  has 
arifen  the  proverb  expreffive  of  our  defire  to  kill  it.  It 
is  a  melancholy  refle<Stion,  and  at  the  fame  time  true, 
that  there  is  no  enjoyment  which  can  effedlually  fecure 
us  from  pain  for  the  remainder  of  our  lives;  \\  hile  there  are 
examples  of  evils  which  hold  men  in  coiiftant  forrow  and 
pain  during  their  whole  exiffence.  Such  then  is  the  im- 
perfe£lion  of  the  one  and  the  power  of  the  other. 

“  Pleafure  and  pain  are  the  fources  of  morality ;  an 
adion  is  jiiff  or  unjuft,  good  or  otherwife,  only  as  its 
natural  tendency  is  to  produce  fuffering  or  enjoyment 
to  mankind.  No  crime  could  be  committed  againft  a 
being  altogether  infenfible,  nor  could  any  good  be 
beftowed  on  it.  Unlefs  he  were  endowed  with  the  de- 
fire  of  pleafure  and  the  apprehenfion  of' pain,  man,  like 
an  automaton,  would  a6l  from  neceffity,  without  choice 
and  without  determination. 

All  our  paffions  are  the  developexnent  of  fenfibility. 
If  we  were  not  poffcffed  of  feeling,  we  fhould  be  defti- 
tute  of  paffions  f  and  as  fenfibility  is  augmented  by  ci¬ 
vilization,  the  paffions  are  multiplied  ;  more  active  and 
vigorous  in  an  extenfive  and  civHized  empire  than  in  a 
fmall  ftate  ;  more  in  the  latter  than  among  barbarous  na¬ 
tions;  and  more  ia  thefe  lailthan  among  favages  (See 
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Passion).  There  are  more  paffions  In  France  and  Vieafurc, 
England  than  in  all  the  nations  of  Europe  ;  becaufe 
every  thing  which  fel’ves  to  excite  and  fofter  them  is  ai-  " 
ways  in  thofe  countries  In  tlie  greateft  ftate  of  fermen¬ 
tation.  The  mind  is  aflive  ;  the  ideas  great,  exteufive, 
and  multiplied.  And  is  it  not  the  foul,  the  mind,  and 
heart,  which  are  the  focus  of  all  the  paffions 

But  wherever  the  paffions  are  inukip’ied,  the  fources 
of  pleafure  and  pain  arc  multiplied  with  them.  This 
being  the  cafe,  it  is  impoffibie  to  preferibe  a  fixed  and 
general  rule  of  happiiiefs  fuited  to  every  individual. 

There  are  objedls  of  pleafure  with  regard  to  which  all 
men  of  a  certain  education  are  agreed ;  but  there  are 
perhaps  many  more,  owing  to  the  variety  of  tempers 
and  education,  about  which  they  differ.  Every  man 
forms  ideas  of  enjoyment  relative  to  his  character;  and 
what  plcafes  one  may  be  utterly  detefted  by  another. 

In  proportion  as  a  nation  is  civilized  and  extenfive,  thofe 
differences  are  remarkable.  Savages,  who  are  not  ac¬ 
quainted  vvnth  all  the  variety  of  European  pleafures, 
amufe  thcmfelves  with  veiy  few  objedls.  Owing  to  the 
want  of  civilization,  they  have  fcarcely  any  choice  in 
the  obje£ls  of  tafte.  They  have  few  paffions  ;  we  have 
many.  But  even  in  the  nations  of  Europe  pleafure  is 
infinitely  varied  in  its  modification  and  fonns.  Thofe 
differences  arife  from  manners,  from  governments,  from 
political  and  religious  culloms,  and  chiefly  from  educa¬ 
tion.  Meanwhile,  however  different  and  variable  the 
ideas  of  pleafure  may  be  among  nations  and  individuals, 
it  ftill  remains  a  finff,  that  a  certain  number  of  perfohs- 
in  all  civilized  ftates,  whether  diftinguifiied  by  birth,  or 
rank,  or  fortune,  or  talents,  as  they  have  nearly  the 
fame  education  fo  they  form  nearly  the  fame  ideas  of 
happinefs :  but  to  poifefs  it,  a  man  mull  give  his  chief 
application  to  the  llate  of  his  mind ;  and  notwithftand- 
ing  all  his  efforts  it  is  of  luicertain  duration.  Happi¬ 
nefs  is  the  funfhine  of  life  :  we  enjoy  it  frequently  at 
great  intervals ;  and  it  is  therefore  iieceffary  to  know 
how  to  ufe  it.  All  the  produ6lions  of  art  perifti ;  the 
largeft  fortunes  are  difiipated  5  rank,  honour,  and  dig¬ 
nity  pafs  away  like  a  fieeting  ftiadow ;  the  memor)^  is 
impaired  ;  all  the  faculties  of  the  foul  are  extinguifhed  ; 
the  body  finks  under  the  infirmities  of  old  age  ;  and 
fcarcely  has  one  reached  the  boundaries  of  happinefs 
marked  out  by  his  imagination,  when  he  mull  give 
place  to  another,  and  renounce  all  his  pleafures,  all  his 
hopes,  all  his  illufions  ;  the  fugitive  images  of  which 
had  given  happinefs  to  the  mind. 

There  aro  pleafures,  however,  on  which  the  mind 
may  fecurely  reft,  which  elevate  man  above  hirnfclf, 
dignify  his  nature,  fix  his  attention  on  fpiritual  things, 
and  render  him  worthy  of  the  care  of  Providence.  Tlu  fe 
are  to  be  found  in  true  religion  ;  which  procures  for 
thofe  who  praeffife  its  duties  iuexpreflible  happinefs  in 
better  country,  and  is  in  this  world  the  fiipport  of  the 
weak,  and  the  fweet  confolation  of  the  unfortunate. 

PLEBEIAN,  any  perfon  of  the  rank  of  the  com¬ 
mon  people.’  It  is  chiefly  ufed  in  fpeakiiig  of  the  ancient 
Romans,  who  were  divided  into  fenators,  patricians, 
and  plebeians.  The  diftindlion  w'as  made  by  Romulus 
the  founder  of  the  city ;  who  confined  all  dignities, 
civil,  military,  and  faccrdotal,  to  the  rank  of  patricians. 

But  to  prevent  the  feditions  which  fuch  a  diftin6lion 
might  produce  through  the  pride  of  the  h’gher  order, 
and  the  envy  of  the  lower,  he  endeavoured  to  engage 
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Tlcton-^them  to  one  another  by  reciprocal  ties  and  obligations. 

Ever)^  ph-beian  was  allowed  to  choofe,  out  of  the  body 
’’P'daie  patricians,  n  protector,  who  fhould  be  obliged  to 

J.  aiClt  him  with  his  interefl  and  fubllance,  and  "to  defend 
him  from  cpprelfion.  Thefe  protectors  were  called 
patrons  ;  the  prote6ted,  clients*  It  was  the  duty  of  the 
patron  to  draw  up  the  contra6ts  of  the  clients,  to  extri¬ 
cate  them  out  of  their  difficulties  and  perplexities,  and 
to  guard  their  ignorance  againit  the  artfulnefs  of  the 
crafty.  On  the  other  hand,  if  the  patron  was  poor,  his 
clients  were  obliged  to  contribute  to  the  portions  of  his 
daughters,  tlie  payment  of  his  debts,  and  the  ranfom 
of  him  and  his  children  if  they  happened  to -be  taken 
in  war.  The  client  and  patron  could  neither  accufc 
nor  bear  witnefs  againft  each  other ;  and  if  either  of 
them  was  convidled  of  having  violated  tliis  law,  the 
crime  was  equal  to  that  of  treafon,  and  any  one  might 
with  impunity  flay  tlie  offender  as  a  vidlim  devoted  to 
Pluto  and  the  infernal  gods.  For  more  than  600  years 
we  find  no  diffenfions  nor  jealoufies  between  the  patrons 
and  their  clients  ;  not  even  in  the  times  of  the  republic, 
when  the  people  frequently  mutinied  agalnll  the  great 
:iiid  powerful.' 

Pl.ECTRANTHUS,  in  botany:  A  genus  of  the 
gymiiofpermia  order,  belonging  to  the  didynamia  clafs 
of  plants  ;  and  in  the  natur^  method  ranking  under  the 
42d  order,  Vertu'dlata,  The  calyx  is  monophyllous, 
ihort,  and  bilabiated ;  the  upper  lip  of  which  is  large, 
oval,  and  bent  upwards  ;  the  inferior  lip  is  quadrifid, 
and  divided  into  two  lacini^ne :  the  corolla  is  monopeta- 
lous,  ringent,  and  turned  back ;  the  labix  look  differ¬ 
ent  ways,  and  from  the  bafe  of  the  tube  there  is  a  nc6ta- 
rium  like  a  fpur ;  the  filaments  are  in  a  declining  litua- . 
lion,  with  fimple  antherx  :  the  ftylus  filiform  ;  the  ftig- 
,ma  bifid.  It  has  four  feeds  covered  only  by  the  calyx. 
There  are  two  fpecies,  viz.  i.  The  fruticofus^  a  native 
of  tjie  Cape  of  Good  Hope  ;  2.  Pundatus^  a  native  of 
Africa.  The  firft  flowers  from  June  to  September,  the 
tatter  from  January  to  May. 

PLEDGE  (PlegiusJ,  In  common  law,  a  furety  or 
gage,  either  real  or  perfonal,  which  the  plaintiff  or 
demandant  is  to  find  for  his  profecuting  the  fuit. 

The  vrord  is  fometimes  alfo  ufed  for  Frank  Pledge^ 
which  fee. 

"To  Pledge^  in  drinking,  denotes  to  warrant,  or  be 
furety  to  one,  that  he  fiiall  receive  no  hann  while  he  is 
taking  his  draught.  The  phrafe  is  referred  by  our 
antiquaries  to  the  pradtice  of  the  Danes,  heretofore  in 
England,  who  frequently  ufed  to  flab  or  cut  the  throats 
of  the  natives  while  they  were  drinking. 

Pledges  of  Goods  for  money.  See  Pawn. 

PLEDGERY,  or  Pleggery,  in  law,  furetifhip, 
or  an  undertaking  or  anfwering  for  another. 

PLEDGET,  Bolster,  or  Cowprefs^  in  furgery,  a 
kind  of  fiat  tent  laid  over  a  wound,  to  imbibe  the  fu- 
perfiuous  humours,  and  to  keep  it  clean. 

PLEIADES,  in  fabulous  hiflory,  the  feven  daugh¬ 
ters  of  Atlas  king  of  Mauritania  and  Plcionc,  were 
thus  called  from  their  mother.  They  were  |Vlaia,  Eledra, 
Taygete,  Aflcrope,  Merope,  Halcyone,  and  Ccloeno  \ 
nnd  were  alfo  calkd  Atlantidesy  from  their  father  Atlas! 
Thefe  princeffes  were  carried  off  by  Buliris  king  of 
llgypt ;  but  Hercules  having  conquered  him,  delivered 
them  to  their  father  ;  yet  they  afterwards  fuffered  a  new 
pe-rfccution  from  Oikm,  who  purfued  t,heni  five  yCvars 


till  Jove,  being  prevailed  on  ,by  their  prayers,  took  them  PkWei 
up  into  the  heavens,  w'here  they  foiTO  the  conflellatiou  H 
which  bears  their  name.  ,  Phnaa. 

Pleiades,  in  aflronomy,  an  affemblage  of  feven  flats, 
in  the  neck  of  the  conflellatiou  Taurus. 

They  are  thus  called  from  the  Greek  navigate^ 

to  fail  ;”  as  being  terrible  to  mariners,  by  reafon  of 
the  rains  and  florins  that  frequently  rife  with  them. 

The  Latins  called  them  vergilU^  from  ver^  “  fpring 
becaufe  of  their  rifing  about  the  time  of  the  vernal  equi¬ 
nox.  The  largefl  is  of  the  third  magnitude,  and  is  called 
lucida  pleiadum* 

PLENARY,  fometlnng  complete  or  full.  Thus 
tve  fay  the  pope  grants  plenary  indulgences ;  u  e*  full 
and  entire  remiffions  of  the  penalties  due  to  all  fins. 

See  Indulgences. 

PLENIPOTENTIARY,  a  perfon  veiled  with  fuU 
powxr  to  dq  any  thing.  See  Ambassador. 

PLENITUDE,  the  quality  of  a  thing  that  Is  fuU, 
or  that  fills  another.  In  medicine,  it  chiefly  denotes  a 
redundancy  of  blood  and  humours. 

PI^E>rUM,  in  pliylics,  denotes,  according  to  the 
Cartefians,  that  ffate  of  things  wEerein  every  part  of 
fpace  is  fuppofed  to  be  full  of  matter,  in  oppofition  to 
a  Vacuum,  which  is  a  fpace  fuppofed  devoid  of  all 
matter. 

PLENUS  FLOS,  a  full  flower ;  a  term  expreflive  of 
the  hlgheff  degree  of  luxuriance  in  fiowxrs.  See  Botany, 
p.  428,  2d  column.  Such  flowers,  although  the  moft 
delightful  to  tlie  eye,  are  both  vegetable  monflers,  an'd, 
according  to  the  fexiialifls,  vegetable  eunuchs ;  the  un¬ 
natural  increafe  of  the  petals  conflitiiting  the  firfl ;  the 
confequent  exclufion  of  the  flamina  or  male  organs,  the 
latter.  The  following  are  wxll  known  examples  of 
flowers  with  more  petals  than  one  ;  ranuirculus,  anemone, 
marfh-marygold,  columbine,  fennel-flower,  poppy,  pxony, 
pink,  gilliflower,  campion,  vifeous  campion,  lily,  cro\\Ti 
imperial,  tulip,  narciffus,  rocket,  mallow,  Syrian  mallow, 
apple,  pear,  peach,  cherry,  almond,  myrtle,  rofe,  and 
flrawberr)". 

Flowers  with  one  petal  are  not  fo  fubjedl  to  fuUnefs.  The 
following,  however,  are  inflances :  polianthus,  hyacinth, 
primrofc,  crocus,  meadow-faffron,  and  thorn-apple,  tho' 
-Kramer  has  afferted  that  a  full  flower  with  one  petd  is  a 
contradi.dlion  in  terms.  In  flow  cts  with  one  petal,  the 
mode  of  luxuriance,  or  impletion,  is  by  a  multiplication 
of  the  divifions  of  the  limb  or  upper  part ;  in  flowers 
with  more  petals  than  one,  by  a  multiplication  of  the 
petals  •  r  neclarium. 

To  take  a  (cw  examples,  .  Columbine  is  rendered  full 
in  three  different  w  ays  :  i.  By  the  multiplication  of  Its 
petals,  and  total  exclufion  of  the  nedlaria ;  2.  By  the 
multiplication  of  the  ncdlaria,  and  exclufion  of  the  pe¬ 
tals  ;  or,  3.  By  fuch  an  increafe  of  the  nedlaria  only  as 
does  not  exclude  the  petals,  betw  een  each  of  which  arc 
interje^led  lluee  nedlaria,  placed  one  wnthin  another. 

Aj^ain,  fennel-flower  is  rendered  full  by  an  increafe  of 
the  ncdlaria  only ;  narciffus,  either  by  a  multiplication 
of  its  cup  and  petals,  or  of  ito  cup  only  ;  lark-fpur  com¬ 
monly  by  an  increafe  of  the  petals  and  exclufion  of  the 
lour,  wdiich  is  its  nedlarium.  In  faponaria  ccncava  an- 
glwy  the  impietion  is  attended  with  the  fingular  effeft 
of  incorporating  the  petals,  and  reducing  their  number 
from  five  to  one ;  and  in  gelder-rofe,  tlie  luxuriance  is 
effe(!^ed  by  jm  increafe  both  in  magnitude  and  number 
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of  the  circumference  or  margin  of  the  head  of  flowers, 
In  the  plain,  wheel-fhaped,  barren  florets  ;  and  an  exclu- 
fion  of  all  the  bell-fhaped  hermaphrodite  florets  of  the 
centre  or  diik. 

Hitherto  we  have  treated  of  plenitude  in  fimple  flowers 
only :  the  inftance  juft  now  adduced  feems  to  conne£l: 
the  different  modes  of  impletion  in  them  and  compound 
flowers.  Before  proceeding  farther,  however,  it  will 
not  be  improper  to  premife,  that  as  a  fimple  luxuriant 
flower  is  frequently,  by  beginners,  miftaken  for  a  com¬ 
pound  flower  in  a  natural  ftate,  fuch  flowers  may  always 
be  diftinguiflied  with  certainty  by  this  rule :  That  in 
fimple  flowers,  however  luxuriant,  there  is  but  one 
piftillum  or  female  organ  5  whereas  In  compound  flowers, 
each  floret,  or  partial  flower,  is  furniihed  with  its  own 
proper  piftillum.  Thus  In  hawk-weed,  a  compound 
flower,  each  fiat  or  tongue-fliaped  floret  in  the  aggregate 
has  its  five  ftamina  and  naked  feed,  which  laft  is  in 
cffe6l  its  piftillum  ;  whereas,  in  a  luxuriant  lychnis, 
which  is  a  fimple  flower,  there  is  found  only  one  piftil¬ 
lum  or  female  organ  common  to  the  whole. 

In  a  compound  radiated  flower,  which  genemlly  con- 
fifts  of  plain  florets  in  the  margin  or  radius,  and  tubular 
or  hollow  florets  in  the  centre  or  dife  j  plenitude  is 
cfledled  either  by  an  increafe  of  the  florets  in  the  margin, 
and  a  total  exclufion  of  thofe  in  the  dife  ;  which  mode 
of  luxuriance  is  termed  implctwn  by  the  radmx^  and  re- 
fembles  what  happens  in  the  gelder-rofe  :  or  by  an  elon¬ 
gation  of  the  holI(^w  florets  in  the  centre,  and  a  lefs 
profound  diviflon  of  their  brims ;  which  is  termed  imple- 
tion  by  the  (life.  In  the  fii*ft  mode  of  luxuriance,  the 
florets  in  the  centre,  which  are  always  hermaphrodite 
or  maley  are.  entirely  excluded ;  and  in  their  place  fuc- 
ceed  florets  fimilar  in  fex  to  thofe  of  the  radius.  Now, 
as  the  florets  in  the  margin  of  a  radiated  compound 
flower  are  found  to  be  always  either  female,  that  is, 
furnifhed  with  the  piftillum  only ;  or  neuter,  that  is, 
furnifhed  with  neither  ftamina  nor  piftillum  ;  it  is  evi¬ 
dent,  that  a  radiated  compound  flower,  filled  by  the  ra- 
dius,  will  either  be  entirely  female,  as  in  feverfew,  daify, 
and  African  marig-old ;  or  entirely  neuter,  as  in  fun- 
flower,  maijgold,^  and  centaury :  hence  it  will  always 
be  eafy  to  diftinguifh  fuch  a  luxuriant  flower  from  a  com¬ 
pound  flower  with  plain  florets  in  a  natural  ftate  ;  as 
thefe  flowers  are  all  hermaphrodite,  that  is,  furniihed 
with  both  ftamina  and  piftillum.  Thus  the  full  flowers 
of  African  marigold  have  each  floret  furnifhed  with  the 
piftillum  or  female^  organ  only :  the  natural  flowers  of 
dandelion,  which,  like  the  former,  is  compofed  of  plain 
florets,  are  furnifhed  with  both  ftamina  and  piftillum. 

In  the  fecond  mode  of  luxuriance,  termed  mpktion  by 
the  dfc.,  the  florets  in  the  margin  fometimes  remain  un¬ 
changed  :  but  moft  commonly  adopt  the  figure  of  thofe 
in  the  centre,  without,  however,  fuffering  any  alteration 
in  point  of  fex  ;  fo  that  confufion  is  lefs  to  be  appre¬ 
hended  from  this  mode  of  luxuriance  than  from  the 
lormer ;  befidcs,  the  length  to  which  the  florets  in  the 
centre  run  out  Is  of  itfelf  a  fulheient  diftinclion,  and 
adapted  to  excite  at  once  an  idea  of  luxuriance.  Daify, 
feverfew,  and  African  marigold,  exhibit  inftances  of  this 
as  well  as  of  the  former  mode  of  Impletion, 

In  luxuriant  compound  flowers  with  plain  florets,  the 
Jmtfiofculofi  of  Tournefort,  the  ftigma  or  fiimmit  of  the 
ityk  in  each  floret  is  lengthened,  and  the  feed-buds  are 
eaiarged  and  diverge  j  by  which  cluirailers  fuch  flowers 
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may  always  be  diftinguiflied  from  flowers  of  the  feuTiC  Pleonafm 
kind  in  a  natural  ftate.  Scorzonera,  nipple-wort,  and  ,  '1 
goat’s-beard,  furnifh  frequent  inftances  of  the  plenitude 

alluded  to.  - 

Laftly,  the  impletion  of  compound  flowers  with  tu¬ 
bular  or  hollow  florets,  the  Jiofculofi  of  Tournefort, 
feems  to  obferve  the  fame  rules  as  that  of  radiated  flowers 
juft  delivered.  In  everlafting-flower,  the  xeranthemum 
of  Linnaeus,  the  impletion  is  Angular,  being  eflefted 
by  the  enlargement  and  expanfion  of  the  inward  cliafly 
fcales  of  the  calyx.  Thefe  fcales,  which  become  co¬ 
loured,  are  greatly  augmented  In  length,  fo  as  to  over¬ 
top  the  florets,  which  are  fcarce  larger  than  thofe  of 
the  fame  flower  in  a  natural  ftate.  I'he  florets  too  in 
the  margin,  which  in  the  natural  flower  are  female,  be¬ 
come,  by  luxuriance,  barren  ;  that  Is,  are  deprived  of 
the  piftillum  ;  the  ftyle,  which  was  very  fliort,  fpreads, 
and  is  of  the  Itmgth  of  the  chaffy  fcales  ;  and  its  fuinmlts^ 
formerly  two  in  number,  are  metamorphofed  into  one. 

Full  flowers  are  more  eafily  referred  to  their  refpedtive 
genera  in  methods  founded  upon  the  calyx,  as  the  flower- 
cup  generally  remains  uiiaffe^^led  by  this  higheft  de^  ree 
of  luxuriaiice. 

PLEONASM,  a  figure  in  rlktoric,  whereby  we 
ufe  words  feejningly  fuperfluous,  in  order  to  exprefs  a 
thought  witlr  the  greater  energy ;  fuch  as,  “  I  Ihw  it 
with  my  own  eyes,’’  <kc.  Sec  Orator r,  67. 

PLESCOW,  a  town  of  Pviifiia,  capital  of  a  duchy 
of  the  fame  name,  with  an  archbifhop's  fee^  and  a  ftrong 
caftle.  It  is  a  large  place,  and  divided  into  four  parts, 
each  of  which  is  ftirrounded  with  walls.  It  is  feated  on 
the  river  Muldow,  where  it  falls  into  the  lake  Plefcow, 

80  miles  fouth  of  Narva,  and  1 50  fouth  by  weft  of  Pe- 
terfburg.  E.  Long.  27.  52.  N.  Lat.  57.  58. 

Plescow,  a  duchy  in  Ruflia,  between  the  duchies 
of  Novogorod,  Lithuania,  Livonia,  and  Ingria, 

PIjL S S I S-L E  s-xo u R  s,  a  royal  palace  of  France 
within  half  a  league  of  Tours.  It  was  built  by  Louis  XL 
and  in  it  he  died  in  the  year  1483.  It  is  fituated  In  a 
plain  furrounded  by  woods,  at  a  fmall  dHhince  from  the 
Loire.  The  building  is  yet  handfome,  though  built  of 
brick,  and  converted  to  purpofes  of  commerce 

PLETHORA,  in  medicine,  from  «  ploin. 

tude.  A  plethora  is  when  the  vtffels  are  too  much 
loaded  with  fluids.  The  plethora  may  he  faiiguine 'Or 
ferous.  In  the  firfl  there  is  too  much  crafiameiitinn  in 
the  blood,  in  the  latter  too  little.  In  the  fangulne  ple¬ 
thora,  there  is  danger  of  a  fever,  inflammation,  ijo- 
plcxy,  rupture  of  the  blood-vtflels,  obftruaed  fecretioiis, 

&c. :  in  the  ferous,  of  a  dcopfy,  &c.  A  rarefadion  of  th« 
blood  produces  all  the  eftefts  of  a  plethora ;  it  may  ac¬ 
company  a  plethora,  and  fliould  be  diftinguiflied  there¬ 
from.  Mr  Bromfield  obferves,  that  a  fanguine  plethora 
may  thus  be  known  to  be  prefent  by  the  pul/'e.  An 
artery-  overcharged  with  blood  is  as  incapable  of  produ¬ 
cing  a  ftrong  full  pulfe,  as  one  that  contains  a  deficient 
quantity ;  in  both  cafes  there  will  be  a  low  and  weak 
pulfe.  _  To  diftiuguifti  rightly,  the  pulfe  muft  not  be 
felt  with  one  or  two  fingers  on  the  carpal  artery ;  but 
if  three  or  four  fingers  cover  a  confidenible  length  of 
the  artery,  and  we  prefs  hard  for  fome  time  on  it,  and 
then  fuddcnly  ralfe  all  thefe  fingers  except  that  which 
IS  neareil  to  the  patient’s  hand,  the  influx  of  the  blood, 
if  there  is  a  plethora,  will  be  fo  rapid  as  to  raife  the 
other  finger,  and  malie  us  fenfible  oi  the  fuliiefs.  The 
3  fanguine 
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fanzine  plethora  Is  relieved  by  bleeding’ :  the  ferous  by 
purging,  diuretics,  and  fwcatiiig.  See  Medicine, 

loo*  ,  ■ 

PLEURA,  in  anatomy,  a  thin  membrane  covering 

the  infide  of  the  thorax.  See  Anatomy,  nO  1 13. 

PLEURITIS,  or  Pleurisy.  See  Medicine, 

Ti'*  185. 

PLEURONECTES,  in  ichthyology^  a  genus  be¬ 
longing  to  the  order  of  thoracici.  Both  eyes  are  on 
the  fame  fide  of  the  head ;  there  are  from  four  to  five 
rays  in  the  gilbmembrane  ;  the  body  is  comprelfed  ; 
the  one  fide  refembling  the  back,  the  other  the  belly. 
There  are  1 7  fpecies ;  the  moft  remarkable  are, 

1.  I'he  hyppogloffus,  or  holibiit.  This  is  tlie  largeit 
of  the  genus:  fome  have  been  taken  in  our  feas  weigh¬ 
ing  from  100  to  300  pounds;  but  much  larger  are 
found  in  thofe  of  Newfoundland,  Greenland,  and  Ice¬ 
land,  where  they  are  taken  with  a  hook  and  line  in  very 
deep  water.  They  are  part  of  the  food  of  the  Green¬ 
landers,  who  cut  them  into  large  flips,  and  dry  them  in 
the  fun.  They  are  common  in  the  London  markets, 
where  they  are  expofed  to  fale  cut  into  large  pieces. 
They  are  very  coarfe  eating,  excepting  the  part  which 
adheres  to  the  fide  fins,  which  is  extremely  fat  and  de¬ 
licious,  but  fiirfeiting.  They  are  the  moft  voracious  of 
all  flat  fifli.  There  have  been  iiiftances  of  their  fwal- 
lownng  the  lead  weight  at  the  end  of  a  line,  with  which 
the  fearnen  were  founding  the  bottom  from  on  board  a 
Ihip.  The  holibut,  in  refpe<^  to  its  length,  is  the  iiar- 
roweft  of  any  of  this  genus  except  the  foie.  It  is  per- 
fedly  fmooth,  and  free  from  fpines  either  above  or  be¬ 
low."  The  colour  of  the  upper  part  is  dufley  ;  beneath, 
of  a  pure  white..  We  do  not  count  the  rays  of  the  fins 
in  this  genus  ;  not  only  becaufc  they  arc  fo  numerous, 
but  bccaiife  nature  hath  given  to  each  fpecies  charaders, 
independent  of  thefc  rays,  fuflicient  to  diitingnifh  them 
by.  Thefe  flat  fifti  fwim  fidewife ;  for  which  reafon 
Liniueus  hath  ftyled  them  pleuronedes, 

2.  The  plateffa,  or  plaife,  are  very  common  on  moft 
>of  our  coafts,  and  fometimes  taken  of  the  weight  of  15 
pounds  ;  but  they  feldom  reach  that  fize,  one  of  eight 
or  nine  pounds  being  reckoned  a  large  fifli.  The  beft 
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4.  The  limanda,  or  dab,  is  found  with  the  other 
fpecies,  but  is  lefs  common.  It  is  in  beft.feafon  during 
February,  March,  and  April :  they  fpawn  in  May  and  ^ 
June,  and  become  flabby  and  watery  the  reft  of  fummer. 
They  are  fnperidr  in  quality  to  the  plaife  and  flounder, 
but  far  inferior  in  fi’/e.  It  is  generally  of  an  uniform 
brown  colour  on  the  upper  fide,  though  fometimes 
clouded  with  a  darker.  The  fcales  are  fmall  and  rough, 
which  is  a  charader  of  this  fpecies.  The  lateral  line  is 
extremely  incurvated  at  the  beginning,  then  goes  quite 
ftraight  to  the  tail  The  lower  part  of  the  body  is 
white. 

5.  The  folea,  or  foie,  is  Lmnd  on  all  our  coafts; 
but  thofe  on  the  weftern  fhores  are  much  fuperior  in 
fize  to  thofe  on  the  north.  On  the  former  they  arc 
fometimes  taken  of  the  weight  of  fix  or  feven  pounds, 
but  towards  Scarborough  they  rarely  exceed  one  pound ; 
if  they  reach  two,  it  Is  extremely  uncommon.  They 
are  ufiially  taken  in  the  trawl-net :  they  keep  much  at 
the  bottom,  and  feed  on  fmall  fliell-fifli.  It  Is  of  a  form 
much  more  narrow  and  oblong  than  any  other  of  the 
genus.  The  Irides  are  yellow  ;  the  pupils  of  a  bright 
fapphirine  colour  ;  tlie  fcales  are  fmall,  and  veiy  rough  : 
the  upper  part  of  the  body  is  of  a  deep  brown  ;  the  tip^ 
of  one  of  the  pedond  liiis  black;  the  under  part  of 
the  body  white ;  the  lateral  line  is  ftraight ;  the  tail 
rounded  at  the  end.  It  is  a  fifli  of  a  very  delicate 
flavour ;  but  the  fmall  foies  are  In  this  refped  much  fu¬ 
perior  to  large  ones.  By  the  ancient  laws  of  the  Cinque 
Ports,  no  one  was  to  take  foies  from  the  ift  of  Novem¬ 
ber  to  the  15th  of  March  ;  neither  was  any  body  to  fifli 
from  fun-fetting  to  fiin-rifmg,  that  the  fifli  might  enjoy 
their  night-food.  The  chief  fifliery  for  them  is  at 
Brixham  In  Torbay. 

6.  The  maxlmus,  or  turbot,  grows  to  a  very  large 
fize:  Mr  Pennant  has  feen  them  of  23  pounds  weight, 
hut  has  beard  of  fome  that  weighed  30.  The  turbot 
rs  of  a  remarkable  fqiiare  fonn  ;  the  colour  of  the  up¬ 
per  part  of  the  body  is  cinereous,  marked  with  numbers 
of  black  fpots  of  different  fizes  :  the  belly  is  white  ; 
the  flein  Is  without  fcales,  but  greatly  wrinkled,  and 
mixed  with  fmall  fhort  fpines,  difperfed  without  any 
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and  broea  are  taken  off  Rye  on  the  coall  of  Snffex, ''order. —Thefe  fdh  are  taken  diiefly  off  the  north  coalt 


and  alfo  off  the  Dutch  coafts.  They  fpawn  In  the  be¬ 
ginning  of  February.  They  are  very  flat,  and  much 
more  fquare  than  the  preceding.  Behind  the  left  eye 
Is  a  row  of  fix  tubercles,  that  reaches  to  the  commence¬ 
ment  of  the  lateral  line.  The  upper  part  of  the  body 
and  fins  are  of  ti  clear  brown,  marked  with  large  bright 
oraiige-colourcd  fpots  :  the  belly  is  white. 

3  Tie  flefus,  or  flounder,  inhabits  every  pajl  of  the 
Britifli  fea,  and  even  frequents  our  rivers  at  a  great 
diftance  fv:>m  the  fait  waters ;  and  for  this  reafon  fome 
writers  call  it  the  pa//er  Jluvlatilis.  It  never  grows  large 
ill  our  rivers,  but  is  reckoned  fweeter  than  thofe  that 
live  in  the  fea.  It  Is  inferior  in  fize  to  the  plaife,  fcldoin 
or  nCver  weighing  more  than  fix  |>oiiiids.  It  may  very 
eafily  be  diftinguiflied  from  the  plaife,  or  any  other  filh 
of  this  genus,  by  a  row  of  fliarp  fmall  fpines  that  fiir- 
ronnd  Its  upper  Tides,  and  are  placed  juft  at  the  junclion 
of  the  fins  with  the  body.  Another  row  marks  the 
fide-line,  and  runs  Irdf  way  down  the  back,  llie  co¬ 
lour  of  the  iqiper  part  of  the  body  Is  a  pale  brown, 
fometimes  marked  with  a  few  obfeure  fpots  of  dirty 
yellow  ;  the  belly  is  white. 


of  Eiitrland,  and  others  off  the  Dutch  coaft.  Sec 
7'urLot  Fishfkt, 

PLEURS,  a  town  in  France,  which  was  buried  un¬ 
der  a  mountain  in  the  year  1618.  See  our  artlele 
Mountain,  p.  430.  Of  this  fatal  circiimftance,  Bi- 
fliop  Burnet,  in  his  Travels,  p.  96.  gives  the  following 
account.  “  Haring  mentioned  (fays  the  Bifliop)  fome 
falls  of  mountains  In  thefe  parts  (viz.  near  the  Alps),  I 
cannot  pafs  by  the  extraordinary  fate  of  the  town  of 
Pleurs,  about  a  league  from  Chav'eiiiies  to  the  north.— 
The  town  was  half  the  blgnefs  of  Cliavennes,  but  much 
more  nobly  built ;  for,  befides  the  great  pralace  of  the 
Fraucken,  that  coft  fome  millions,  there  were  many 
other  palaces  built  by  rich  faftors  both  of  Milan  and  the 
othftr  parts  of  Italy,  who,  liking  the  fituation  and  air, 
as  well  as  the  freedom  of  the  government,  gave  them- 
felves  all  the  indulgences  that  a  vail  wealth  could  fur- 
iillh.  By  one  of  the  palaces  tliat  was  a  little  diftant 
from  the  town,  and  was  not  ovenvlielmed  with  it,  one 
may  judge  of  the  reft.  It  was  an  oiit-houfe  of  the  fami¬ 
ly  of  the  Francken,  and  yet  it  may  compare  with  many 
palaces  in  Italy.  The  volupluoufnefs  of  this  place  he- 
j  came 
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cimz  tery  Crying;  and  Madam  de-SaKs  told  me  that  "fhe 
heard  her  mothei:  often  relate  fome  pafTages  of  a  Protef- 
tant  mihider's  fermons  that  preached  in  a  little  church 
there,  who  warded  them  often  of  the  terrible  judgments 
of  GchI  which  were  hanging  over  their  heads,  and 
which  he  Relieved  wouM  fuddenly  break  out  upon 
them. 

“  On  the  25th  of  Augud  1628,  an  inhabitant  came 
and  told  them  to  be  gone,  for  he  fav/  the  mountains 
cleaving  ;  but  he  v/as  laughed  at  for  his  pains.  He  had 
a  daughter  whom  he  perfuaded  to  leave  all  and  go  with 
him  ;  but  wdien  (he  was  fafe  out  of  towm,  (lie  called  to 
mind  (hat  (he  had  not  locked  the  door  of  a  room  in 
which  fae  had  forhe  things  of  value,  and  fo  (he  went 
back  to  do  that,  and  was  buried  with  the  red  ;  for  at 
the  hour  of  fupper  the  hill  fell  dow'rt,  and  buried  the 
town  and  all  the  inhabitants,  to  the  number  of  220c, 
fo  that  not  one  perfon  efcaped.  The  fall  of  the  moun¬ 
tains  did  fo  fill  the  channel  of  the  river,  that  the  firft 
news  thofe  of  Chavennes  had  of  it  was  by  the  failing  of 
their  river ;  for  three  or  four  hours  there  came  not  a 
drop  of  winter,  but  the  river  wrought  for  itfelf  a  new 
courfe,  and  returned  to  them. 

“  I  could  hear  no  particular  chai*a£ter  of  the  man  who 
efcaped  (continues  the  Billiop)  ;  10  I  mud  leave  the 
fecret  reafon  of  fo  fingular  a  prefervation  to  the  great 
difcovery,  at  the  lad  day,  of  thofe  deps  of  Divine  Pro¬ 
vidence  that  are  now  fo  unaccountable.  Borne  of  the 
family  of  the  Francken  got  fome  miners  to  w^ork  under 
ground,  to  fin'd  out  the  wealth  that  \vas  buried  in  their 
houle ;  for,  befides  their  plate  and  furniture^  there  was 
a  great  deal  of  calh  and  many  jewels  In  the  houfe.  The 
miners  pretended  they  could  find  nothing;  but  they 
went  to  their  country  of  Tirol  and  built  fine  hoiifes, 
and  a  great  w^ealth  appeared,  of  which  no  other  vifiblc 
Ecfcount  could  be  given  but  this,  that  they  had  found 
fome  of  that  tfeafure.*^ 


PLEXUS,  among  anatomifts,  a  bundle  of  final 
vefiels  interwoven  in  the  form  of  net-work  ;  thus  ii 
congeries  of  vefTds  within  the  brain  is  ciilled  />kxui 
choroides^  rttlcularis^  or  reilformis.  See  Anaiomy 
nO  136.  '  ' 

A  plexus^  of  nerves  is  an  union  of  two  or  more 
nerves,  forming  a  fort  of  ganglion  or  knot’. 

PLICA  POi/ONicA,  or  p  atted  hair^  is  a‘ difeafe  pe¬ 
culiar  to  Poland;  whence  the  name.  See  Mkhu 
CINE,  n'^  355.  Mr  Coxe,  vvho  gives  a  (hort  account 
of  It,  attempts  lil  ewife  to  give  the  phyfical  caufes  of  it. 
Manycaufesof  this  kind,  be  tells  us,  have  been  fuppofed 
to  concur  in  rendering  tiie  phea  more  freqilent  in  thofe 
regions  fiian  in  other  parts.  It  would  be  an  endlefi 
%%*ork  to  enumerate  the  various  conjedtures  with  which 
each  perfon  has  fiipported*  his  favourite  hypothefis.' — 
r  ^  ptobable  are  thofe  afTigned  by  Dr  Vicat  :  The 
fuft  cauie  i-s  tlie  nature  of  the  PoliOi  air,  which  is  reru 
deredinlalubnous  by  niihicrous^  woods  and  morafles,  and 
occahon^y  derives  an  uncommon  keeniiefs  even  in  tlu 
luidft  of  fummer  from  the  pofilion  of  the  Carptitliiaii 
n^untains  ;  for  tlit*  fouthem  and  fouth-eafierly  winds, 
v^ich  ufudly  convey  warmth  id  other  regions,  aie  in 
•thischiUedm  their  pafTage  over  their  fncwy  fummits. 
ihelecond  isv  unwholcfonTe  water ;  for  although  Po- 
land  1^  not  deficient  m  good  fpring«^  the  common 
people  i^uaUy  dnnk  that  which  is  nC'areft  at  hand,  ta- 
Kemindifemmately  from  rivers,  lakes,  and  even  Itag- 


nant  pools.  The  third  caufe  is  the  grofs  i  laltention  of  Pliia;  ton 
the  natives  to  cleanlinefs  ;  for  experience  fiiows,  that  .1' 
thofe  who  Ire  not  negligent  in  their  perfons  and  habi- .  ^ 

tations,  ard  lefs  liable  to  be  afiiicltd  with  the  plica  "  ^ 

than  others  who  are  deficient  in  that  particular.  Thus 
perfons  of  higher  rank  are  lefs  fiibjeet  to  this  diforder 
than  thofe  of  inferior  ftations  ;  the  inhabitants  of  large 
towns  than  thofe  of  frriall  villages  ;  the  free  pcafants  than 
thofe  in  an  abfolute  (late  of  vafTalage  ;  the  natives  of 
Poland  Proper  than  thofe  of  Lithuania.  Whatever  wc 
may  determine  as  to  the  pofhbility  that  all  or  any  uf 
thofe  caufes,  by  themfeives,  or  in  conjuhaida  with 
others,  originally  produced  the  difoixler  ;  we  may  ien- 
ture  to  alTert,  that  they  all,  and  particularly  the  lait, 
aififl  its  propagation,  inflame  its  fyniptoms,  and  prof- 
tradt  its  cure. 

^  In  a  w'ord,  the  plica  polonlca  appears  to  be  a  cont:i- 
gious  dillcmper  ;  which,  like  the  leprofy,  (till  prevails 
among  a  people  ignorant  in  medicine,  and  inattentive  to 
check  its  progrefs,  but  is  rarely  known  in  thofe  countries 
where  proper  precautions  are  takdn  to  prev^ent  its  fpi  ead- 
Ing. 

PLIMPTON,  a  town  of  Devonfliire,  in  England, 
with  a  market  on  Saturdays.  It  is  feated  on  a  branch 
of  the  river  Plime,  and  had  oiice  a  caftle,  now  in  ruin 
It  fends  two  members  to  parliament ;  Is  feven  miles  Iw 
of  Plymouth,  and  218  W.  by  S.  of  London.  W. 

Long.  4.  c.  N.  Lat.  50.  22. 

PLINIA,  In  botany  ;  a  genus  of  plants  of  the  po- 
lyandria  monogynia'  clafs,  defcribed  by  Plum'idr  and 
LInnseus.  The  empalement  Is  divided  into  five  feg- 
ments;  the  flo\ver  confifls  of  five  petals;  the  (lamina 
are  numerous  filaments,  (lender,  and  as  long  as  the 
flower ;  the  antherne  are  fmall,  and  fo  is  the  germen  of 
the  piftil ;  the  (lyle  is  fiibulated,  and  of  the  length  of 
tire  (lamina ;  the  (ligma  is  fimple  ;  the  fruit  is  a  lai'gc 
globofe  berry*,  of  a  llriated  or  fulcated  furface,  coiitain" 
ing  only  one  cell,  in  which  is  a  veiy  large,  finooth,  and 
globofe  feed.  There  is  only  one  fpecies. 

PLINTH,  ORLC,  or  Orio,  in  aixhitedlure,  a  flat 
fquarc  member,  in  the  form  of  a  brick.  It  is  iifed  as 
the  foundation  of  columns,  being  that  fiat  fqunre  tabid 
under  the  moulding  of  the  bafe  and  pedeflial  at  the 
bottom  of  the  whole  order.  It  feems  to  have  been 
originally  intended  to  keep  the  bottom  of  the  original 
wooden  pillars  from  rotting,  Vitruvius  alfo  calls  the 
rufean  abacus 

Plinjh  of  a  Stntue^  tie.  is  a  bafe,’  either  flat,  round, 
or  fquare,  th&t  ferves  to  fiipport  it. 

Pi.iKTti  of  a  Wall,  denotes  two  or  three  rows  of 
bricks  itdvancing  odt  from  a  wall ;  or,  in  general,  ariy 
flat  higli  iVioulding,  that  fehres  in  a  front-wall  to  mark 
the  floors,  to  fufbain  the  caves  of  a  wall,  of  the  krmier 
■of  a  chimney. 

PX.IhJY  the  EldeiI,  or  Pitctlius  Ptititus  Sccunduf^ 
one  of  the  moft  learned  men  of  ancient  Rohie,-  was  de- 
feended  from  an  illuflrious  family,  and  born  at  Verona-. 

He  bore  arms  in  a  diftinguifhed  poll ;  tvas  one  of  the 
college  of  Augurs;  became  iiitendanl  of  Spain;-  and 
teas  employed  in  feveral  important  aflairs  by  Vefpafiatt 
honoured  him- with  their  elleem.  The’ 
eruption  of  Mount  VefuVius,  which  happened  in  the 
year  79^,  pro\-ed  fatal  to  him,  His  nephew,  Pliny  the 
Younger,  relates  the  circumlla'nces  of  that  dreadful 
eruption,  and  the  death  of  his  uccles,  in  a  letter  to  'I'a- 
^  citui.^ 
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eitus.  ^  PHny  the  Elder  wrote  a  Natural  Hlllory  In  37 
books,  which  is  ftill  extant,  and  has  had  many  editions ; 
the  moll  elleemed  of  which  is  that  of  Father  Har- 
doiiin,  printed  at  Paris  in  1723,  in  two  volumes  folio. 

Pliny  the  Totinger,  nephew  of  the  former,^  \yas 
born  in'  the  ninth  year  of  Nero,  and  the  62 d  of  Clirifl, 
at  Novocoinum,  a  town  upon  the  lake  Larius,  near 
which  he  had  feveral  beautiful  villas.  Coecilius  was  the 
juame  of  his  father,  and  Plinius  Secundus  that  of  his 
mother’s  brother,  who  adopted  him.  He  brought  into 
the  world  with  him  fine  parts  and  an  elegant  tafte, 
which  he  did  not  fail  to  cultivate  early  ;  for,  as  he  tells 
us  himfelf,  he  wrote  a  Greek  tragedy  at  14  ycais  of 
age.  He  loft  his  father  when  he  was  young  ;  and  liad 
the  famous  Virginias  for  his  tutor  or  guardian,  whom 
he  has  fet  in  a  glorious  light.  He  frequented  the  fchools 
of  the  rhetoricians,  and  heard  Qjaintilian  ;  for  whom 
he  ever  after  entertained  fo  high  an  efteem,  that  he  be¬ 
llowed  ti  confiderable  portion  upon  his  daughter  at  her 
marriage.  He  was  in  his  i  Sth  year  when  his  uncle  died  ; 
and  it  was  then  that  he  began  to  plead  in  the  forum,  which 
was  the  ufual  road  to  dignities.  About  a  year  after,  he  af- 
fumed  the  military  charadler,  and  went  into  Syria  with  the 
commiflion  of  tribune  :  but  this  did  not  fuit  his  tafte  any 
more  than  it  had  done  Tully’s ;  and  therefore  we  find 
him  returning  after  a  campaign  or  two.  He  tells  us, 
that  in  his  paftage  homewards  he  was  detained  by  con¬ 
trary  v/inds  at  the  ifland  Icaria,  and  how  he  employed 
himfelf  in  making  verfes :  he  enlarges  in  the  fame  place 
upon  his  poetical  exercitations  ;  yet  poetry  was  not  the 
lliining  part  of  his  chara6ler  any  more  than  it  had  been 
of  Tally’s.  ^  ' 

Upon  his  return  from  Syria,  he  married  a  wife,  and 
fettled  at  Rome  :  it  was  in  the  reign  of  Uomitian. 
During  this  moft  perilous  time,  he  continued  to  plead 
in  the  forum,  where  he  was  diftinguKhed  not  more  by 
his  uncommon  abilities  and  eloquence^  than  by  his  great 
refolution  and  courage,  which  enabled  him  to  fpeak 
boldly,  when  fcarcely  one  elfe  dui*ft  fpeak  at  all.  On 
thefe  accounts  he  was  often  fingled  out  by  the  fenate 
to  defend  the  plundered  provinces  againft  their  oppref- 
five  governors,  and  to  manage  otlier  caufes  of  a  like 
important  and  dangerous  nature.  One  of  thefe  was  for 
the  province  of  Bcetica,  in  their  profecution  of  Bnsbius 
Maffa  ;  in  which  he  acquired  fo  general  an  applaufe, 
that  the  emperor  Nerva,  then  a  private  man,  and  in  ba- 
nifhment  at  Tarentum,  wrote  to  him  a  letter,  in  which  he 
congratulated  not  only  Pliny,  but  the  age  which  had 
produced  an  example  fo  much  in  the  fpirit  of  the  an¬ 
cients.  Pliny  relates' this  affair  In  a  letter  to  Cornelius 
Tacitus ;  and  he  was  fo  pleafed  with  it  himfelf,  that  he 
could  not  help  intreating  this  friend  to  record  it  in  his 
hiftory.  He  intreats  him,  however,  with  infinitely 
more  modefty  than  Tully  had  Intrcated  Lucceius  upon 
the  fame  occafion  :  and  though  he  might  imitate  Cicero 
in  the  requeft,  as  he  profeiTes  to  have  cqnftantly  fet  that 
great  man  before  him  for  a  model,  yet  he  took  care 
not  to  tranfgrefe  the  bounds  of  decency  in  his  manner 
of  making  it.  He  obtained  the  offices  of  queftor  and 
tribune,  and  luckily  went  unhurt  through  tfie  reign  of 
Domltian  :  there  is,  however,  reafon  to  fuppofe,  if  that 
^mperor  had  not  died  juft  as  he  did,  that  Pliny  would 
have  fhared  the  fate  of  many  other  great  men  ;  for  he 
teljs  us  himfelf,  that  his  name  was  afterwards. found  in 


Domltian ’s  t^iblets,  among  the  number  of  thofe  who 
were  deftined  to  deftriuStion.  .•  i 

He  loft  his  wife  in  the  beginning  of  Nerva’s  reign, 
and  foon  after  married  his  beloved  Calphurnia,  of  whom 
w'e  read  fo  much  in  his  EpilUcs,  He  had  not,  howeverj 
any  children  by  any  of  his  wives :  and  hvnee  we  find 
him  thanking  Trajan  for  the  jus  trium  liber  arum  y  whicli 
he  afterwards  obtained  of  that  emperor  for  liis  friend  - 
Suetonius  Tranquillus.  He  hints  alfo,  in  his  letter  of 
thanks  to  Trajan,  that  he  had  been  twige  married  in 
the  reign  of  Domitian.  He  was  promoted  to  the  con- 
fulate  by  Trajan  in  the  year  ico,  when  he  was  3‘S  years 
of  age? ;  and  in  this  office  pronounced  that  famous  pa. 
negyric,  which  has  ever  fince  been  admired,  as  well  for 
the  copioufnefs  of  the  topics  as  the  elegance  of  addrefs. 

Then  he  was  elccled  augnr,  and  afterwards  made  pro- 
conful  gf  Bithynia  ;  whence  he  wrote  to  Trajan  that 
curious  letter  concerning  the  primitive  Chriftiaiis ; 
which,  with  Trajan's  refeript,  is  happily  extant  among 
his  Epiftles.  Pliny’s  letter,  as  Mr  Melmoth  pbferves 
in  a  note  upon  the  pafiage,  is  efteerped  as  almoft  the 
only  genuine  monument  f)f  ecclcfiaftical  antiquity  rela^ 
ting  to  the  times  immediately  fucceeding  the  apoftles,  it 
being  written  at  moft  not  above  4c  years  after  the  death 
of  St  Paul.  It  was  preferved  by  the  Cliriftians  them- 
felves,  as  a  clear  and  unfufpicious  evidence  ot  the  puri¬ 
ty  of  their  dodlrines,  and  is  frequently  appealed  to  hy 
the  early  writers  of  the  church  againft  the  calumnies  of 
their  advcrfiirles.  It  is  not  known  what  became  of 
Pliny  after  his  return  from  Bithynia  ;  whotlier  he  lived 
at  Rome,  or  what  time  he  fpent  at  his  country-houfes. 
Antiquity  is  alfo  filent  as  to  the  time  of  his  death  :  but  ‘ 
it  is  conj'edlurcd  that  he 'died  either  a  little  before  or  fooii  ^ 
after  that  excellent  prince,  his  admired  Trajan  ;  that  i?, 
about  the  year  of  Chnft  1 16.  1 

Pliny  was  one  of  the  greateft  wits,  and  one  of  the  1 
wortliieft  men,  among  the  ancients.  He  had  fine  parts,  j 
w’liich  he  cultivated  to  the  utmoft  ;  and  he  accomplifh- 
ed  himfelf  with  all  the  various  kinds  of  knowledge 
which  could  ferve  to  make  him  either  ufeful  or  agree^^ 
able.  He  wrote  and  publifiied  a  great  number  of  I 
things ;  but  nothing  has  efcaped  the  wreck  of  time  ex¬ 
cept  the  books  of  Letters,  and  the  panegyric  upon  ^ 
Trajan.  This  has  ever  been  confidered  as  a  mafteri- 
piece  :  and  if  he  has,  as  foine  think,  almoft  exhaufted 
all  the  ideas  of  perfc<ftion  in  a  prince,  and  gone  per¬ 
haps  a  little  beyond  the  truth,  yet  it  is  allowed  that 
no  panegyrift  was  ever  pofTeffed  of  a  finer  fubjeft,  and 
on  which  he  might  better  indulge  in  all  the  flow  of  elo^ 
quence,  without  incurring  the  fufpicion  of  flattery  and 
lies.  His  letters  feem  to  have  been  intended  for  the 
public  ;  and  in  them  he  may  be  confidered  as  Writing 
his  own  memoirs.  Every  epiftle  is  a  kind  of  hiftorical  . 
fleet ch,  wherein  we  have  a  view  of  him  in  fome  ftriking 
attitude,  either  of  a6live  or  contemplative  life.  In 
them  are  preferved  anecdotes  of  many  eminent  perfons^ 
whofe  works  are  come  down  to  us,  as  Suetonius,  Si- 
lius  Italiciis,  Martial,  Tacitus,  and  Quintilian  ;  and  of 
curious  things,  which  throw  great  light  upon  the  hi¬ 
ftory  of  thofe  times.  They  are  written  with  great  pc- 
litenefs  and'  fpirit ;  and  if  they  abound  too  much  in 
turn  and  metaphor,  we  muft  impute  it  to  that  degene¬ 
racy  of  tafte  which  was  then  accompanying  the  degene^ 
rate  manners  of  Rome.  Pliny,  however,  feems  to  have 
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prefervea  himfelF  in  this '  latter  refpeft  From  Ihe  gene¬ 
ral  contagion  :  whatever  the  manners  oF  the  Romans 
were,  his  were  pure  and  incormpt.  His  writings 
breathe  a  fpirit  of  tranfcendent  goodneft  and  humanity  : 
his  only  imperfeaion  is,  he  was  too  defirous  that  the 
public  and  pofterity  Ihould  know  how  humane  and  good 
he  xras.  We  have  two  elegant  Eiiglilli  tranflations  of 
his  Epiftles ;  the  one  by  Mr  Mehnoth,  and  the  other 
by  Lord  Orreiy. 

PLOCAMA,  in  botany  ;  a  genus  of  the  monogynia 
order,  belonging  to  the  pentandria  dafs  of  plants.^  The 
calyx  is  quinqiiedentate ;  the  fruit  a  berry  and  trilocii- 
lar,  with  folitary  feeds.  Of  this  there  is  only  one  fpecies, 
viz.  the  pendulOy  a  native  of  the  Canaries. 

PLOCE.  See  Oratory,  p,  433-  ^ 

PLOCKSivO,  a  town  of  Poland,  and  capital  of  a 
palatinate  of  the  fame  name,  with  a  caille  and  a  bifliop’s 
fee.  The  churches  are  ver)^  magnificent ;  and  it  is  built 
upon  a  hill,  whence  there  is  a^  fine  profped  every 
way,  near  the  river  Vifliila.  It  is  25  miles  fouth-caft 
of  Uhdiflaw,  and  65  weft  of  Warfavv.  E.  Long.  19.  29. 
N.  Lat.  52.  46. 

Plocksko,  a  palatinate  of  Poland,  bounded  on  the 
north  by  Regal  PrufTia,  on  the  call  by  the  palatinate  of 
Mazovia,  on  the  fouth  by  the  Villula,  and  on  the  well 
by  the  palatinate  of  Inovladiflaw.  The  capital  town  is 
of  the  fame  name. 

PLOEN  is  a  town  of  Germany,  in  the  circle  of 
Lower  Saxony,  and  capital  of  Holllein.  It  ftands  on 
the  banks  of  a  lake  of  the  fame  name,  and  gave  title 
to  a  duke,  till  by  the  death  of  the  lafl  duke  Charles 
without  male  ifliie  it  efeheated  to  the  king  of  Denmark 
in  1761.  The  ducal  palace,  rifing  in  the  midft  of  the 
town,  on  an  elevated  fpot  of  ground,  and  overlooking 
the  lake,  is  a  very  pidurefque  objecl.  The  town  Hands 
22  miles  north-well  of  Liibeck,  and  10  fouth-eaft  of 
Kiell.  E.  Long.  ic.  30.  N.  Lat.  54.  ii.  ^ 

PLOMO,  in  metallurgy,  is  a  name  given  by  the 
Spaniards,  who  have  the  care  of  the  filver-mines,  to  the 
Tilver  ore,  when  found  adhering  to  the  furface  of  Hones, 
and  when  it  incruHs  their  cracks  and  cavities  like  fmall 
and  loofe  grains  of  gun-powder.  Tiiough  thefe  grains 
be  few  in  number,  and  the  reft  of  the  Hone  have  no  fil- 
ver  in  it,  yet  they  are  always  very  happy  when  they  find 
it,  as  it  is  a  certain  token  that  there  is  a  rich  vein  fome- 
where  in  the  neighbourhood.  And  if  in  digging  for- 
W'ards  they  Hill  meet  with  thefe  grains,  or  the  plomo  in 
greater  quantity,  it  is  a  certain  fign  that  they  are  getting 
more  and  more  near  the  good  vein. 

PLOT  (Dr  Robert),  a  learned  antiquarian  and  phi- 
iofopher,  was  born  at  Sutton-barn,  in  the  parifh  of  Bor¬ 
den  in  Kent,  in  the  year  1641,  and  Hudied  in  Magda- 
len-hall,  and  afterwards  in  Univerfity-college,  Oxford. 
In  1^82  he  was  ele£led  fecretary  of  the  Royal  Society, 
and  publifhed  the  Philofophical  Traiifa6lions  from  143 
to  n^^  166  Iriclufive.  The  next  year  Elias  Afhmole, 
Efq;  appointed  bim  firft  keeper  of  his  mufeum,  and  about 
the  fame  time  the  vice-chancellor  nominated  him  firH  pro- 
felTor  of  chemiHry  in  the  univerfity  of  Oxford.  In  1687 
he  vyas  m-ade  fecretary  to  the  Earl  Marflial,  and  the  fol- 
lowing  year  received  the  title  qf  H'tjlorwgrapher  to  King 
James  IL  In  1690  he  refigned  his  profdTorfhip  of 
chemiftry,  and  likewife  his  place  of  keeper  of  the  mii- 
feum,  to  which  he  prefented  a  very  large  colledlion  of 
natural  curiofities ;  which'  were  thofe  he  had  deferibed 
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in  his  hiftbries  of  Oxfordfhire  and  StafFoidfliiVe :  the 
former  publifticd  at  Oxford  in  1677,  folio,  and  reprint- 

edwith  additions  and  corre6lio ns  in  1705  > 

ter  was  printed  in  the  fame  fixe  in  1 686.  In  Jaiiiiary 
1694-5,  Henry  Howard,  Earl  Marflial,  nominated  him 
Mob  ray-herald  extraordinar}’ ;  two  days  after  which  he 
was  conftituted  regifter  of  the  court  of  honour;  and, 
on  the  30tli  of  April  1696,  he  died  of  the  Rone  at  hi5 

hoiife  in  Borden,  • 

As  Dr  Plot  delighted  in  natural  *hiHor}^  the  above 
works  were<iefigncd  as  elTays  towards  a  ISatuieil  HiHo- 
ry  of  England  ;  and  he  had  aaually  formed  a  defign  of 
travelling  through  England  and  Wales  for  that  puipofe. 
He  accordingly  drew  up  a  plan  of  his  fcheine  in  a  letter 
to  the  learned  B'fhop  Fell ;  '\\'iiich  is  inferted  at  the  end 
of  the  fecond  volume  of  Lejand’s  Itinerar)',  of  the  .edi¬ 
tion  of  1 744»  Amongll  feveral  MSS.  which  he  left  be¬ 
hind  him  were  large  inateriiils  fqr  the  Natural  HiHoiy. 
gf  Kent,  Middlefex,  and  the  city  of  London.’'^  Befides 
the  above  works,  he  puhliHied  Dc  origme  fwitum,  tenta- 
men  philofophicumy  8vo,  and  nine  papers  in  tiie  Philofo- 
phical  Tranfa<Slions. 

Plot,  in  dramatic  poetr^q  is  fometimes  ufed  for  the 
fable  of  a  tragedy  or  comedy  ;  but  more  properly  for  the 
knot  or  intrigue,  which  makes  the  emharras  of  any  piece. 
See  Pol  TRY. 

Plot,  in  furveying,  the  plan  or  draught  of  any  field, 
farm,  or  manor,'  furveyed  with  an  inHrum'ent,  and  laid 
down  in  the  proper  figure  and  dimenfions. 

PLOTINUS,  a  Platonic  philofopher  in  the  third 
century.  He  was  born  at  I.-ycopolis,  a  city  oF  I-gypt, 
in  204  ;  and  began  very  early  to  Ihow  a  great  fingula- 
rity  both  in  his  taHe  and  manners  :  for,  at  eight  years 
of  age,  when  he  went  to  fchool,  he  ufad  to  run  to  his 
nurle,  and  uncover  her  bread  to  fiiek  ;  and  would  have 
continued  that  pradlice  longer,  if  he  had  not  been  difeou- 
raged  by  her.  At  28  years  of  age  he  had  a  Hiong  de- 
lire  to  liudy  philofophy,  on  which  occafion  he  was  re¬ 
commended  to  the  moH  famous  profelfors  of  Alexan¬ 
dria.  He  was  not  fatisfied  with  their  lediires  ;  but, 
up*)!!  hearing  thofe  of  Animoniiis,  he  confeHed  that  this 
was  the  man  he  vyanted.  lie  Hudied  for  1 1  years  un¬ 
der  that  excellent  mailer,  and  then  went  to  hear  the 
Perfian  and  Indian  philofopiiers :  for  in  243,  when  the 
emperor  Gordicimis  intended  to  wage  war  agaiiiH  the 
Peifians,  he  foHovved  the  Roman  army,  but  probably 
repented  of  it  ;  for  it  was  with  difficulty  he  could  fave 
his  life  by  liight,  after  the  emperor  had  been  flciin.  He 
was  then  39  5  and  the  year  following  he  went  to  Rome, 
and  read  philofophical  lectures  in  that  city  ;  but  avoid¬ 
ed  following  the  example  of  Erennius  and  Origen,  his 
fellow-pupils,  who,  having  promifed  with  him  not  to 
reveal  fome  liidden  and  excellent  dodrines  they  had  re- 
ceived  from  Ainmonius,  had  nevertlulefs  forfeited  their 
word.  Plotinus  continued  ten  years  in  Rome,  without 
writing  any  thing  ;  but,  in  his  50th  year,  Porphyry  be¬ 
came  his  fcholar }  who,  being  of  an  exquilitely  fine  ge¬ 
nius,  was  not-  fati.sfied  with  fuperficial  anfwers,  but  re¬ 
quired  to  have  all  difficulties  thoroughly  explained  ;  and 
therefore  Plotinus,  to  treat  things  with  greater  accura¬ 
cy,  was  obliged  to  write  more  books.  He  had  before, 
written  21  books,  and  during  the  fix  years  of  Porphy¬ 
ry’s  Hay  with  him  he  wrote  24,  and  9  after  Porphyry’s, 
leaving  Rome,  in  all  54.  The  Romans  had  a  high  ve¬ 
neration  for  him ;  and  he  paffed  for  a  man  of  fuch  judg- 
I  2  ment 
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r/*cnt  virtue,  that  muuy  perfonsof  both  fexes,  when 
they  found  themfclves  dying,  intruded  him,  as  a  kind 
of  gTiardlan  angel,  with  the  care  of  their  ellatcs  and 
children.  He  v/as  the  arbiter  of  numberlefs  law^-fuits ; 
and  con  Randy  behaved  with  fuch  humanity  and  reftl- 
tude  of  mind,  that  lie  did  npt  create  himfelf  one  enemy 
during  the  26  years  he  rt Tided  in  Rome.  He,  however, 
did  not  meet  with  the  fame  juftice  from  all  of  Jiis  own 
proftlfion  ;  for  Olympias  a  philofophcr  of  Alexandria, 
being  envious  of  his  glory,  ufedhis  utmoR  endeavours, 
though  in  vain,  to  vuin  him.  The  emperor  Gallienus, 
and  the  emprefs  Salonina,  had  a  very  high  regard  for 
him }  and,  had  it  not  been  for  the  oppolition  gf  fome 
jealous  court iei\s,  they  would  have  had  the  city  of  Cam¬ 
pania  rebuilt,  and  given  to  him  with  the  territory  be¬ 
longing  to  it,  to  cflablilh  a  colony  of  philofophers,  and 
to  have  it  governed  by  the  ideal  laws  of  Plato’s  common- 
vvealth.  He  laboured  under  various  diforders  during 
the  lad  year  of  his  life,  which  obliged  him  to  leave  Rome, 
when  he  was  carried  to  Campania  to  the  heirs  of  one  of 
his  friends,  who  furrjihed  him  with  every  thing  neceffa- 
ry  ;  and  he  died  there  in  the  year  270,  at  the  age  of  66, 
and  in  the  noblefl  manner  that  an  heathen  pluloiopher 
could  do,  thefe  being  his  words  as  he  breathed  his  laft  : 

I  am  labouring  w  1th  all  my  might  to  return  the  divine 
part  of  me  to  that  Divine  Wliole  which  fills  the  unl- 
■yerfe.’’ 

We  have  akeady  remarked  that  the  ideas  of  Plotinus, 
w^ere  fingular  and  extraordinary;  and  we  (hall  now  fhow 
that  they  were  fo.  He  wasafliamedofbeinglodgedin  a 
body,  for  whh'h  reafon  he  did  not  care  to  tell  the  place  of 
his  birth  or  family.  The  contempt  he  had  for  all  earthly 
thlngs,was  the  reafon  w'liy  he  would  not  permit  his  pl^hire 
to  be  drawn  ;  and  when  his  difciple  Amelius  w’as  urgent 
with  him  upon  this  head,  “  Is  it  not  enough  (faid  he} 
to  drag  after  us,  whitherfoever  we  go,  that  image  ii\ 
which  nature  has  fhut  us  up  ?  Do  you  think  that  we 
fhoiild  likewife  tranfinit  to  future  ages  an  image  of  that 
image,  as  a  fight  worthy  of  their  attention  i”’  From 
the  fame  princijde,  he  refuRd  to  .attend  to  his  health 
lor  he  never  made  life  of  prefervatives  or  baths,  and  did 
not  evea  eat  tke  fleni  of  tame  animals.  He  eat  but  little, 
and  abftalncd  very  often  from  bread  ;  which,  joined  to 
his  inteuR  meditation,  kept  him  very  much  from  fleep- 
ing.  In  Riort,  he  thbught  the  body  altogether  below 
bjs  notice  ;  and  had  fo  little  refpedl  for  it,  that  he  con- 
lukred  it  as  a  prifon,  from  which  it  would  be  his  fiu 
prome  liapplnefs  to  be  freed.  When  Amelins,,  after  his 
death,  inquired  about  the  Rate  of  his  foul  of  the  oracle 
of  Apollo,  he  was  told,  that  it  was  gone  to  the  af- 
fembly  of  the  bleffed-,  where  charity,  joy,  and  a  love  of 
the  union  with  God  prevail and  the  reafon  given  for 
it,  as  related  by  Porpliyrv',  is,  “  that  Plotinus  had  been 
peaceable,  givicious,  and  vigilant ;  that  he  had  perpetu- 
ahy  elevated  his  fpotlefs.  foul*  to  God  ;  that  he  had  loved 
t>dd  with  his  whole  heart ;  that  he  had  difengaged  him- 
felf,  to  the  UtmoR  of  his  abilities,  from,  this  wretched- 
life  ;  that,  elevating  hlmfelf  wuth  aR  the  powers  of  liis- 
foul,  and  by  the  feveral  gradations  taught  by  Plato,  to¬ 
wards  that  Supreme  Being  which  fills  the  imiverfc^  h<^ 
had  been  enlightened  by  him ;  had  enjoyed;  the  viRon  qf 
him  without  the  help  or-  interpofrtion  of  ideas ;  had,  in 
Rioit,  been  often  united  to  hlm.’»  This  is  the  account 
of  Porphyry,  who  tells  us  alfo,  that  he  himfelf  had  once- 
been  favoured  with  the  viRon,  To  this  account,  however 


T 


P  L  O 


we  need  fcarcely  add,  that  little  credit  is  due  :  It  agrees  blotinu 
pretty  much  with  modern  enthuliafm  and  the  reveries  of 
Bebmenifta.  Plotinus  had  alfo  his  familiar  fpirit,  as  well 
as  Socrates ;  but,  according  to  Porphyr)%  it  was  not 
one  of  thofe  called  demons^  but  of  the  order  of  thofe 
who  are  called  ^or/s  ;  fo  that  he  wag  under  the  protec¬ 
tion  of  a  geuius  fuperior  to  that  of  other  men.  The 
fuperiority  of  his  genius  puffed  lilm  up  not  a  little  ;  for 
when  Amelius  defired  lilm  to  Riare  in  the  facriRces, 
which  he  uled  to  cRer  up  on  folemn  feRivah,  It  is 
their  bufinefs  (replied  Plotinus)  to  come  to  me,  not 
mine  to  go  to  them  ‘‘  Avhlch  lofty  anfwer  (fays  Por- 
phyiy)  no  one  could  giitfs  the  reafon  of,  or  dared  to 
alk.” 

Porphyry  put  the  54  books  of  Plotinus  in  order,, 
and  divided  them  into  fix  eimeafes.  Tlie  greater  part 
of  them  turn  on  the  moR  high-flown  ideas  in  meta- 
phyfics  ;  and  this  plillofoplier  fetins,  in  certain  points,, 
not  to  differ  much  from  Spinoza.  He  wrote  two  book^i 
to  prove,  that  “  all  being  is  one  and  the  iknie  whicR 
is  the  veiy  do6brine  of  Spinoza.  He  inquires,  in  ano¬ 
ther  book,  Whether  there  are  many  fouls,  or  only 
one  His  manner  of  compofing  partook  of  the  Rngu- 
larity  of  his  nature  :  he  never  read  over  his  compofitions 
after  he  had  written  them  ;  he  wrote  a  bad  hand,  and. 
was  not  exaift  in  his  orthography  :  he  Rood  in  need, 
therefore,  of  a  faithful  friend  to  revife  and  corre61:  his 
writings  ;  and  lie  chofe  Porphyry  for  this  purpofe  be¬ 
fore  Amelius,  who  had,  however,  been  his  difciple  24 
years,  and  was  very  much  eReemed  by  him.  Some  have 
accufed  Plotinus  of  plagiariim,  with  regard  to  Nume- 
nius  ;  a  (lander  which  Amelius  refuted.  Lougini.s  was 
once  much  prejudiced  againR  oiir  great  philofopher, 
and  wrote  againR  his  Treatile  of  Ideas,  and  againfb 
Porphyry’s  anfwer  in  defence  c£  that  treatife.  He  af¬ 
terwards  conceived  a  high  eReem  for  him ;  fought  im 
duRnoufly  for  all  his  books  ;  and,  iu  order  to  have  them 
veiy  correfl,  defired  Poiyhyry  to  lend  him  his  copy  ; 
but  at  the  fame  time  wrote  to  him  in  the  ftiIIo.wjng 
manner  :  “  I  always  obferved  to  you,  when  we  were  to=* 
get-her,  when  v/e  were  at  a  di Ranee  from  one  another,^ 
as  well  as  when  you  lived  at  Tyre,  that  1  did  not  com.^ 
prebend  many  of. the  fubje<fts  treated  of  by  Plotinus  y 
but  that  I  was  extremely  fond  of  his.  manner  ofwrking, 
the  variety^  of  his  knowledge,  and  the  order  and  difpo- 
fitlon  of  his  quell  ions,  which  are  altogether  phiJofophir- 
cal.’^  “  This  fmgle  paRage  (f?ys  Bayle)  (hows  the 
exalted  genius,  the  exquifite  difeernment,  and  judicious 
penetration  of  Longinus.  It  cannot  be  denied,  that 
inoft  fubjedfs  which  this  philofopher  examines  are  in- 
comprehenRble  ;  neverthelefs>  we  difeover  in  his  works 
a  very  elevated,  fruitful  and  capacio'us  genius,  and  a 
clole  w  ay  of  reafoaiag.  Had  Longinus  been  an  ingidk 
Clous  critic,  had -he  not  pofTefFcdan  exalted  and  beauti¬ 
ful  genius,  he  w'ould  not  have  hem  fo  fcnfible  of  Fbti- 
nus’s  obfeurity  :  fcr  no  perfons  complain  lefs  of  the  oh- 
feurity  of  a  book,  tnan  thofe  whoie  thoughts  are  com- 
fufed  and  iinderRanding  isfhalloww”  Marfilius  Ficinus,. 
at  the  requeR  cf  Cofmo  de  Mcdicis,  njade  a  Latin  ver- 
Ron  of  the  works  of  Plotinus,  wkh  a  fummary  and  ana- 
lyRs  of  each  bopk  j  which  was  printedat  Baiib  firR  by 
itfelf,  in  i-559>/  afterwards  with,  the  Gteek  in  rySO} 
folio.  His  life  was  written  by  Porphyr}':,  the  moR  il- 
luRrious  of  his  difciples. 

PLOTUS,  or  Darte.r>  in  ornithology^  a  genus  of 

birds 
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birds  belonging  to  the  order  palmipedes.  The  bill  is 
long  and  (harp-poipted ;  the  noftrils  are  merely  a  long 
flit  placed  near  the  bale  5  the  face  and  chin  are  bare  of 
feathers  ;  the  neck  is  very  long  ;  and  the  legs  are  (hort. 
They  have  four  toes  webbed  together.  There  are  three 
fpecies  oF  tliis  genus,  and  three  varieties  of  the  fecond 
of  thefc. 

1.  The  plotus  attihinga,  or  white-bellied  darter,  is  not 
quite  fo  big  as  a  mallard  ;  but  its  length  from  the  point 
of  the  hill  to  tiie  end  of  the  tail  is  lo  inches.  Tlie  bill, 
which  is  three  inches  long,  is  llraight  and  pointed  :  the 
colour  is  greyllh,  with  a  ycllowilh  bafe  :  the  irides  arc 
of  a  gold  colour :  the  head  is  Imall :  the  neck  long  and 
{lender  :  the  upper  part  of  the  back  and  icaptiiars  are 
of  a  diiflry  black  colour  ;  the  middle  of  the  feathers  are 
dulhed  with  white :  the  lower  part  of  tlic  i)ack,  kc. 
are  of  a  fine  black  cf^lour :  the  under  pin  ts  from  the 
breads  are  lilvery  white  :  the  fmaller  wing  coverts,  and 
thole  in  the  midd  e,  are  duiky  black  ;  the  larger  ones 
are  fpotted  with  white,  and  the  outer  ones  are  plain 
black  :  the  tail  feathers  are  1 2  in  number,  broad,  long, 
and  glofiy  black :  the  legs  and  toes  are  of  a  yellowiih 
grey.  This  fpecics  is  an  inhabitant  of  Bi*afil,  and  is 
exceedingly  expert  and  cunning  in  catching  fifli.  Like 
the  corvorant,  it  builds  n€lls  on  trees,  and  voolts  in  them 
at  night.  It  is  fcarcely  ever  feen  on  the  ground,  being 
alw^ays  on  the  iiighcfi  branches  of  trees  on  the  water, 
or  fuch  as  grow  in  the  moifl  favannas  or  river  Tides. 
When  at  reft,  it  generally  fits  with  the  neck  drawm  in 
between  the  flioulders  like  the  heron.  The  fieih  is  in 
general  very  fat ;  but  has  an  oily,  rank,  and  difagreeable 
tafte  like  that  of  a  gull. 

2.  The  anhingaof  Cayenne,  or  black-bellied  anhinga, 
is  as  large  as  a  common  duck,  with  a  very  long  neck, 
and  a  long  fharp-pointed  ftraight  bill.  The  upper  part 
of  the  bill  is  of  a  pale  blue,  and  the  lower  is  reddifh  : 
the  eyes  are  very  piercing :  the  head,  neck,  and  upper 
part  of  the  breall  are  fight  brown ;  both  fides  of  the 
head,  and  the  upper  part  of  the  neck,  are  marked  wdtli 
a  broad  white  line  :  the  back,  fcapiilars,  and  wing  co¬ 
verts,  are  marked  with  black  and  wdilte  ftripes  length- 
wfife  in  equal  portions  ;  the  quiH  feathers,  the  belly, 
thighs,  and  tail,  are  of  a  deep  black  colour ;  the  tail 
is  \ery  long  and  (lender  ;  the  legs  and  feet  are  of  a  pale 
greeu  colour ;  and  the  four  toes,  like  tliofe  of  the  cor¬ 
vorant,  are  united  by  webs.  I'liis  fpecies  is  found  in 
the  iflands  of  Ceylon  and  Java.  Tliey  generally  fit  on 
the  fhrubs  that  hang  over  the  water ;  and,  when  they 
ihoct  out  their  long  (lender  necks,  are  often  taken  for 
ferpents  at  firil  fight. 

Mr  Latham  deferibes  three  varieties  of  this  fpccics, 
which  are  all  equid  in.  fiie  to  the  common  birds  of  the 
fpeeies.  The  firft  and  tlie  fecond  variety,  which  laft 
Sir  Latham  calls  the  black  dartei*,  inhabit  Cayenne; 
and  third,  or  rufous  darter,  inhabits  Africa,  particularly 
Senegal,  where  it  is  called  kandar. 

3*  Surinam  darter  is  about  13  irches  long,  be¬ 
ing  about  the  fize  of  a  teal'.  The  blil  is  of  a  pale  co¬ 
lour,  and  about  x  .J-  inch  in  length  :  the  irides  are  red  : 
the  crown  of  the  head  is  black,  and  the  feathers  behind 
form  a  fort  of  creft  :  the  neck,  as  in  the  other  fpecies, 
is  long  and  (lender :  the  cheeks  are  of  a  bright  bay  co¬ 
lour  ;  from  the  corner  of  each  eye  there  comes  a  line 
of  white:  the  fides  and  back  part  of  the  neck  are 
nicked  with  longitudinal  lines-  of  black  and  white  ;  the 
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wings  arc  bltKk,  and  the  tail  is  duiky  brown :  it  is  ftlfo  ^ 
tipped  with  white  and  ihaped  Like  a  wedge  :  the  breail 
and  belly  are  white:  the  legs  fnort,  but  very  itrong, 
and  of  a  pale  duiky  colour :  the  four  toes  are  joined  by 
a  membrane,  and  barred  with  black.  This  fpccies  in-, 
habits  Surinam,  frequenting  the  Tides  of  nvers  and 
creeks,  wLere  it  feeds  on  imall  fifn  and  infects,  efpe- 
cially  on  dies,  wdiich  it  catches  with  great  dexterity* 

When  domcfticated,  which  often  happens,  the  inhabi¬ 
tants  call  it  the  fun  bird.  Authors  have  differed  exceed¬ 
ingly  concerning  the  genus  to  wliich  this  fpecies  belongs, 
fiuce  it  is  found  to  differ  from  the  olhci’s  in  fonic  pretty 
eficiiti.il  charadlers  :  it  agrees,  however,  in  fo  many, 
and  thofe  the  mod  effentiai,  as  fufficiently  to  excufo 
thofe  naturallfts  who  clafs  it  with  the  plotus  genus.  See 
J. at  hands  Syr/ofjis  oj  Birds  j  vol.  iii.  pint  2.  p.  627.  ^  r 

PLOUGH,  in  agriculture:  A  machine  for  turning  The  plougfi^ 
up  tlie  foil  by  the  action  of  cattle,  contrived  to  fayc  the 
time,  labour,  and  expcnce,  w'hlch,  without  this  inftru- 
ment,  muft  have  been  employed  in  digging  the  ground, 
and  fitting  it  for  receiving  all  forts  of  feed.  See  Agri¬ 
culture,  id'  83 — 95. 

Amidft  uU  th-v  varieties  which  can  occur  in  the  man¬ 
ner  of  ploughing  the  ground,*  aidfing  from  difference  of 
foil,  local  habits,  and  other  caufes,  there  is  ftill  a  fame- 
nefs  in  the  talk  which  gives  a  certain  uniformity  to  the 
chief  parts  of  the  inftrument,  mid  (hould  therefore  fur- 
nifti  principles  for  its  conftru£lion-  There  is  not,  per¬ 
haps,  any  invention  of  man  that  more  higlJy  merits  Ciir 
utmoft  endeavours  to  bring  it  to  perfedion  ;  but  it  ha$ 
been  too  much  negle<5lcd  by  thofe  perfons  who  ftudy 
machines,  and  has  been  confidered  as  a  rude  tool,  un-  ^ 
w’orthy  of  tliclr  attention.  Any  thing  appears  to  them  An 
fiifficient  for  the  clumfy  tafle  of  turning  up  the  ground 
and  they  cannot  imagine  that  there  can  be  any 
in  a  bufinefs  W’hich  i*;  fuccefsfully  performed  by  the  ig¬ 
norant  peafant.  Others  acknowledge  the  value  of  the 
machine,  ,and  the  difficulty  of  the  fubjedt ;  but  they 
think  that  difficulty  iiifuperable,  becaufe  the  operation  is 
fo  complicated,  and  die  refiftances  to  be  overcome  fo 
uncertain,  or  fo  little  underftood,  that  wc  cannot  difeo- 
ver  any  unequivocal  principle,  and  muft  look  for  im¬ 
provement  only  from  experience  or  chance. 

But  thtfe  opinions  are  ill  founded.  The  difficulty  is 
indeed  great,  and  it  is  neither  from  tlu:  ignorant  fanner 
nor  tlie  rude  artift  that  v/e  can  exptcl  improvement..  It 
requires  the  ferious  corifideratlon  of  the  moft  accom- 
pliiUed  mechaniciaa  but  from  luui  w^e  may  expedi  im-  ^ 
provcnient.  We  have  many  data  :  we  know  pretty  And  may 
diftinc^ly  w  hat  prcjxumtion  will  fit  the  ground  for  being impio' 
the  proper  receptacle  for  the  feed,  and  for  fupporting 
and  nouriftaing  the  plants ;  and  though  it  isy  perhaps, 
impoffible  to  bring  it  into  this  date  by  the  operation  of 
any  inftrument  of  the  plough  kind,  w’C  know  that  (ume 
ploughs  piodigioufly  excel  others  in  reducing  the  ft  iff 
ground  to  that  uniform  crumbling  ftaie  in  which  h  can^ 
be  left  by  the  fpade.  The  iinperfedtions  of  their  per¬ 
formance,  or  what  yet  remains  to  be  dor^e  to  bring  the 
ground  into  this  ftate,  is  dfiftindly  underftood.  It  feemsy 
then,  a  determinate  problem  (to  irfe  the  language  of 
mathematicians),  becaafe  the  operation  depends  on  the 
invariable  laws  of  mechanical  nature.  ^ 

It  will  therefore  be  very'' proper,  under  this  artiolcyl’lie  luftt. 
to  afeertain,  if  poffiblc,  what  a  plough  in  general- ought 
to  be,  by  dcfcribiiig  diftindi:ly  its  ta&.  This  will  fore- 
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ijv  point  out  a  general  form,  the  chref  features  of  which 
mull  be  found  under  every  vancty  that  can  arife  from 
particular  circumllanccs. 

*  The  plough  performs  its  tallc,  not  by  digging,  but 
by  being  pulled  along.  We  do  not  aim  at  immediately 
reducing  the  ground  to  that  friable  and  uniform  Hate 
into  which  we  can  bring  it  by  the  fpade  ;  but  we  wilh 
to  bring  it  into  fuch  a  llate  that  the  ordinary  operations 
©f  the  feafon  will  complete  the  tallt. 

For  this  purpofe,  a  dice  or  fod  mull  be  cut  off  from 
the  firm  land.  This  muH  be  llioved  to  one  fide,  that 
the  plough  and  the  ploughman  may  proceed  in  their  la¬ 
bour  ;  and  the  fod  mull  be  turned  over,  fo  that  the 
grals  and  Hubble  may  be  buried  and  rot,  and  that  frelh 
foil  may  be  brought  to  the  furface ;  and  all  muH  be  left 
in  fuch  a  loofe  and  open  condition,  that  it  may  quickly 
crumble  down  by  the  influence  of  die  weather,  without 
baking  into  lumps,  or  retaining  water.  The  firll  office 
is  performed  by  the  coulter,  which  makes  a  perpendi¬ 
cular  cut  in  the  ground.  The  point  of  the  fock  follows 
this,  and  its  &gc  gets  under  the  fod,  and  lifts  it  up. 
While  lifting  it  up,  it  alfo  heels  it  over,  away  from 
the  firm  land.  The  mould-board  comes  lalt,  and  pufhes 
it  afide,  and  gradually  tiirw  it  over  as  far  as  is  requiiTd. 

The  general  fonn  of  the  body  of  a  plough  is  that  of 
a  wedge,  or  very  blunt  chiflel,  AFEDBC,  (fig.  i.), 
having  the  lower  corner  D  of  its  edge  confiderably 
more  advanced  than  the  upper  comer  B  ;  the*  edge  BD 
the*^lou  h  vvhole  back  AFDB  is  in  the  fame  perpendicii- 

^  ‘lar  plane;  the  bottom  FDB  approaches  to  a  triangular 
form,  acute  at  D,  and  fquare  at  F  ;  the  furface  BCED 
is  of  a  coniplicated  fliape,  generally  hollow,  becaufe 
r  the  angle  ABC  is  always  greater  than  FDE  :  this  con- 

feqiicnce  will  be  eafily  feen  by  the  mathematician.  The 
back  is  ufually  called  the  land  sibE  by  the  ploughmen, 
and  the  bafe  FDE  is  called  the  sole,  and  FE  the 
Heel,  and  BCED  the  mould-board.  Laflly,  the 
angle  AFE  is  generally  fqiiarc,  or  a  right  angle,  fo  that 
6  the  foie  has  level  both  as  to  length  and  breadth. 
Advantages  comparing  this  fonn  with  attention,  the  reader 

will  perceive  that  if  this  wedge  is  pulled  or  piifhed  along 
in  the  dire^lion  FD,  keeping  the  edge  BD^  always  in 
the  perpendicular  cut  which  has  been  previoufly  made 
by  the  coulter,  the  point  D  will  both  raife  the  earth 
and  fhove  it  to  one  fide  and  twifl  it  over  ;  and,  when  the 
point  has  advanced  from  F  to  D,  the  fod,  which  for¬ 
merly  reflcd  on  the  triangle  DFE,  will  be  forced  up 
along  the  furface  BCED,  the  line  DF  rifing  into  the 
pofition  D y',  and  the  line  EF  into  the  pofition  E 
Had  the  bottom  of  this  furrow  been  covered  with  a  bit 
of  cloth,  this  cloth  would  be  lying  on  the  mould- board, 
in  the  pofition  D/E:  the  flice,  thus  deranged  from  its 
former  fituation,  will  have  a  fhape  fometliing  like  that 
reprefented  in  fig.  2. 

In  as  much  as  the  wedge  raifes  the  earth,  the  earth 
prefTes  down  the  wedge  ;  and  as  the  wedge  pufhes  the 
earth  to  ^he  right  hand,  the  earth  prefTes  the  wedge  to  the 
left  ;  and  in  this  manner  the  plough  is  flrongly  pr  fTed, 
both  to  the  bottom  of  the  furrow  by  its  folc,  and  alfo  to 
the  firni  land  by  its  back  or  land-fide.  In  fliort,  it  is 
flrongly  fqueezed  into  the  angle  formed  along  the  line 
FD  (iTg.  I.)  by  the  perpendicular  plane  DF  and  the 
horizontal  plan^  FDE  ;  and  in  this  manner  the  furrow 
becomes  a  firm  groove,  dire(5ling  the  motion  of  the 
plough,  and  giving  it  a  refilling  fupport,  by  which  it 
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can  perform  all  parts  of  its  tafli.  We  beg  our  readera  Pkugh. 
to  keep  this  circumftance  conflantly  in  mind.  It  evk 
dently  fuggefls  a  fundamental  maxim  in  the  conflru6lion,  ^  ^ 

namely,  to  make  the  land-fide  of  the  plough  an  exafl  mental  u 
plane,  and  to  make  the  lole,  if  not ‘plane,  at  leafDimmil: 
Hraight  from  point  to  lieel.  Any  projedlion  would 
tear  up  the  fupporting  planes,  dcflroy  the  directing 
groove,  and' expend  force  in  doing  mifehief.'  • 

This  wedge  is  fcldom  made  of  one  piece.  To  give 
it  the  nocefTary  width  for  removing  the  earth  would  re¬ 
quire  a  huge  block  of  timber.  It  is  therefore  ufually 
framed  of  feveral  pieces,  which  we  fliall  only  mention 
in  order  to  l)ave  the  language  of  the  ait.  Fig.  3.  re- 
prefents  the  land-fide  of  a  plough,  fuch  as  are  made  by 
James  Small  at  Rofebank,  near  Foord,  Mid  Lothian. 

The  bafe  of  it,  CM,  is  a  piece  of  hard  wood,  pointed 
before  at  C  to  receive  a  hollow  ffioeing  of  iron  CO, 
called  the  Sock,  and  tapering  a'  little  towards  tlie  g 
liiifder  end,  M,  called  the  Heel.  This  piece  is  called  Thefevt 
the  Head  of  the  plough.  Into  its  fore  part,  juft 
hind  the  fock,  is  moitifed  a  Hoping  poft,  AL,  called'  ^  ^ 
the  Sheath,  the  front  of  which  is  worked  ffiaip,  form¬ 
ing  the  edge  of  the  wedge.  Nearer  the  heel  there  is 
mortifed  another  piece,  FQ^  Hoping  far  back,  called 
the  Stilt,  feiving  for  a  handle  to  the  ploughman. 

The  upper  end  of  the  Hieath  is  mortifed  into  the  long 
Beam  RH,  wliicli  projedls  forward,  almoll  horizontally, 
and  is  mortifed  behind  into  the  Hilt.  To  tlie  fore  end 
of  the  beam  are  the  cattle  attached.  The  whole  of  this 
fide  of  the  u  edge  is  faftiiowed  into  one  plain  furface, 
and  tlie  intervals  between  tire  pieces  are  filled  up  with 
boards,  and  commonly  covered  with  iron  plates.  The 
Coulter;  WFE,  is  firmly  fixed  by  its  ffiahk,  W,  into 
the  beam,  rakes  forward  at  an  angle  of  45^  with  the 
liori/on,  and  has  its  point  E  about  fix  inches  before 
the  point  of  the  fock.  It  is  brought  into  the  fame 
vertical  plane  with  the  land-fid;C  of  the  plough,  by  giving 
it  a  knee  outward  immediately  below  the  beam,  and’ 
then  kneeing  it  again  downward.  It  is  further  fup- 
ported  on  this  fide  by  an  iron  ftay  FH,  which  lurns  on 
a  pin  at  F,  pafies  through  an  eye-bolt  I  on  the  fide  of  1 
the  beam,  and  has  a  nut  ferewed  on  it  immediately 
above.  When  ferewed  to  its  proper  Hope,  it  is  firmly* 
wedged  behind  and  before  the  Hiank. —  Fig.  3.  2. 

reprefents  the  fame  plough  viewed  from  above.  ST  is 
the  right  hand  or  finall  ftilt  fixed  to  the  infide  of  the 
mould-board  LV.  •  1 

Fig.  4.  reprefents  the  bottom  of  the  wedge.  CM  is' 
the  head,  covered  at  the  point  by  the  fock.  Juft  be-, 
hind  the  fock  there  is  mortifed  into  the  fide  of  the  head 
a  fmaller  piece  DE,  called  the  wreft,  making  an  angle 
of  16^  with  the  land-fide  of  the  head,  and  its  outfi<!^ 
edge  is  in  the  fame  ftraiglit  line  with  the  fide  of  the; 
fock.  From  the  point  to  the  heel  of  the  head  is  about' 

33  inches,  and  the  extreme  breadth  of  the  heel  is  about 
nine.  The  fide  of  the  w^edge,  called  the  furrow  fide, 
is  formed  by  the  mould-board,  wliich  is  either  made  of 
a  block  or  plank  of  wood,  or  of  a  thick  iron  plate.  *  g 
The  fock  drawm  in  this  figure  is  called  a  Spear  Sock, 
and  is  chiefly  ufed  in  coarfe  or  ftony  ground,  wffiich  re-^ 
quires  great  force  to  break  it  up.  Another  form  of  the 
fock  is  reprefented  in  the  next  figure  4.  N°'  2.  This 
is  called  a  Feather  Sock,  and  has  a  cutting  edge  CF 
on  its  furrow  fide,  extending  back  about  ten  inches, 
and  to  the  right  hand  or  furrow  fide  about  fix.  The 
4  ufe 


i 


P  L  O  [ 

^  |!gh.  lift  of  this  is  to  cut  the  fpd  below,  and  d4achj*t  from 
the  ground,  as  the  coulter  detaches  it  from  the  un- 
[  ploughed  land.  This  is  of  great  ufc  when  the  ground 

^  '  is  bound  together  by  knotted  roots,  but  it  is  evident 

that  it  cannot  be  ufed  to  advantage  in  very  ftoiiy  ground. 
In  general,  the  feather  fock  is  only  fit  for  ground  which 
has  been  under  tolerable  culture  ;  but  it  greatly  facili¬ 
tates  the  labour  of  feparating  the  fod.  It  may  reafon- 
ably  be  aiked,  why  the  feather  is  not  much  broader,  fo 
as  to  cut  the  whole  breadth  of  the  furrow  ?  This  is 
fometimes  done.  But  we  mull  recolleft  that  the  fod  is 
not  only  to  be  pufhed  afide,  but  alfo  to  be  turned  over. 
If  it  were  completely  detached  by  the  feather,  and 
chanced  at  any  time  to  break  oi?  the  back  of  the  fock, 

'  it  would  only  be  pufhed  afide  ;  but' by  leaving  a  little 
of  the  fod  uncut,  .it  is  held  fail  below  while  it  is  fhoved 
afide  above,  which  cannot  fail  to  twill  it  round.  As 
the  wreil  advances,  it  eafily  deftroys  the  remaining  con- 
‘  ,  Q  iiediop,  which  in  general  is  very  llight  and  crumbling. 

Pr^er  The  breadtK  of  the  foie  at  the  heel  determines  the 
bnlithof  width  of  the  furrow.  Nine  inches  will  give  enough 
room  for  a  horfe  or  man  to  walk  in.  A  greater 
•breadth  is  of  no  ufe,  and  it  expends  force  in  pii filing 
j  the  earth  afide.  It  is  a  miilake  to  fuppofe  that  a  broad 

\  foie  gives  more  room  for  the  turned  llice  to  (land  on  ; 

1  for  whatever  is  the  breadth  of  the. furrow,  the  fuccefiive 

flices  will  be  left  at  their  former  diflances,  becaufe  each 
is  fhoved  afide  to  the  fame  diflance.  When  the  breadth 
of  a  fiice  exceeds  its  depth,  and  it  is  turned  on  its  fide, 
it  will  now  Hand  on  a  narrow  bafe,  but  higher  than 
before,  and  therefore  will  fiand  loofer,  which  the  far¬ 
mers  defire.  But  in  this  cafe  it  generally  falls  on  its 
back  before  it  has  been  far  enough  removed,  and  is  then 
pufhed  afide,  and  left  with  the  graffy  fide  down,  which 
is  not  approved  of.  On  the  other  hand,  when  the 
depth  confiderably  exceeds  the  breadth,  the  fods,  now 
turned  on  their  Tides,  mud  be  fqueezed  home  to  the 
ploughed  land,  which  breaks  them  and  tofles  them  up, 
making  rough  work.  In  wet  clay  foil,  this  is  alfo  apt 
to  knead  them  together.  On  the  w^hole,  it  is  bed  to 
have  the  breadth  and  depth  nearly  equal.  But  all  this 
is  workmanfhip,  and  has  no  dependence  on  the  width 
of  the  foie  behind. 

We  have  already  faid  that  the  foie  is  generally  level 
It  Ijuidbe^^^^  heel.  This  w'as  not  the  cafe 

formerly,  but  the  wred  w^as  confiderably  raifed  behind. 
It  refulted  from  this  form,  that  the  furrow  was  always 
fhallower  on  the  right  fide,  or  there  was  left  a  low  ridg^ 
of  undirred  earth  between  the  furrows.  This  circum- 
dance  alone  was  a  bad  pra6tice  j  for  one  great  aim  of 
ploughing  is  the  renewd  of  the  fuperlicial  foil.  In  this 
way  of  ribbing  the  furrows,  the  fod  tumbles  over  as 
foon  as  it  is  pufhed  to  the  top  of  the  rib  on  the  right 
of  the  rut  made  by  the  plough;  the  firmed  parts  of  it  fall 
undermod,  and  the  red  crumbles  above  it,  making  the 
work  appear  neat;  whereas  it  is  extremely  unequal,  and 
what  mod  needs  the  influence  of  the  w'eather  to  crumble 
it  down  is  fheltered  from  it»  Add  to  thefe  circumdan- 
ces,  that  the  hollow  is  a  receptacle  for  w^ater,  with  a 
furface  which  can  retain  it,  having  been  confblidated 
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by  the  preffure  ftf  the  plough.  For  all  thefe,  reafons,.  ^ 

therefore,  it  feems  adviiable  to  form  the  furrow  wfith 
flat  or  level  bottom,  and  therefore  to  keep  the.  heel  of 
the  wred  as  low  as  the  heel  of  the  head.  For  the  fame 
reafon  it  is  proper  to  hold  the  plough  with  the  .land- 
fide  perpendicular,  and  not  to  heel  it  over  to  that  fide, 
as  is  frequently  done,  producing  the  fame  ribbed  lurrow 
as  an  ill-formed  foie*  iz 

There  is  great  variety  of  opinions  about  the  length  of 

of  the  plough.  If  coufidered  merely  as  a  pointed 
drument,  or  even  as  a  cutting  inllnimcnt  acting  ob¬ 
liquely  on  a  given  length  of  fod,  there  can  be  no  doubt 
but  that  it  w  ill  be  more  powerful  as  it  is  longer ;  that 
is,  it  will  require  Icfs  force  to  pull  it  through  the  gr  ound. 

But  it  mud  alfo  ihove  the  earth  afide,  and  if  we  double 
its  length  we  caiife  it  to  adl  on  twice  as  much  earth  at 
once;  for  when  the  plough  has  entered  as  far  as  the 
heel,  the  whole  furrow  fide  is  aeding  together  in  pufli- 
iiig  the  earth  to  the  fide.  Now^  it  is  found,  that  the 
force  necedarv"  for  pufhiiig  a  mafs  of  earth  horizontally 
along  the  rough  grcnind  is  nearly  equal  to  its  weight. 

It  would  feem,  therefore,  that  nothing  is  to  be  gained 
by  making  the  bafe  of  the  plough  of  a  great  length, 
except  a  greater  facility  in  making  the  fird  penetration, 
and  this  is  chiefly  performed  by  the  coulter  and  fock ; 
and  a  great  length  renders  the  plough  heavy  and  ciun- 
berfome;  and,  by  caiifing  it  to  aft  long  on  the  fod,  tends 
to  knead  and  cake  it. 

Nothing  \cxy  precife  can  be  offered  on  this  fubjefl. 

Some  fenfible  advantage  is  derived  by  making  the  plough 
taper,  efpecially  fonvard,  where  it  a<ds  as  a  boring  and 
cutting  indrument ;  and  for  this  purpofe  it  is  convenient 
to  give  the  coulter  a  Hope  of  45  degrees.  (This  hasS  oj  C  of 
alio  the  advantage  of  throwing  up  the  dones  and  roots,  he  coulter 
wdiich  it  would  otjierwife  drive  before  it  through  the 
firm  ground.)  And  for  the  fame  reafon  the  edge  of 
the  feather  has  a  great  Hope,  it  being  ten  inches  long 
and  only  fix  inches  broad.  But  if  w^e  purfue  this  ad¬ 
vantage  too  far  wt  expofe  ourfelves  to  another  rifle.  It 
is  fometimes  neceflary  to  heel  over  the  plough  to  the 
right  in  order  to  get  over  fome  obdruflion.  In  doing 
this,  the  coulter  is  neceflTarily  raifed  for  a  moment,  and 
the  flanting  cut  now  made  by  the  featlier  becomes  the 
diredling  groove  for  the  plough.  When  the  feather  has 
a  veiy  long  flope,  this  groove  has  force  enough  to  guide 
the  whole  plough  ;  and  it  is  almod  impoflible  for  the 
ploughman  to  prevent  it  from  running  out  of  the  ground 
to  the  land-fide  (a).  The  feather,  therefore,  fliould 
not  exceed  10  or  12  inches  in  length. 

But  to  return  to  the  length  of  the  plough,  from 
which  this  obfervation  has  divel^ed  us  a  little,  we  mud 
add,  that  a  long  plough  has  a  great  advantage  in  the 
deadinefs  of  its  motion,  having  a  much  more  extenfive 
fupport  both  on  the  land-fide  and  below,  and  being  there¬ 
fore  lefs  affedled  by  its  inequalities.  Accordingly  they  are 
now  made  confiderably  longer  than  formerly;  and  33 
inches  has  been  alfumed  as  a  proportion  to  9  inches  of 
breadth,  in  conformity  to  the  mod  approved  ploughs 
now  in  ufe. 

We  come  now  to  treat  of  the  mould-board. 

is  board 
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How  to  be 
formed. 


!s  tlie  mofi.  delicate  part  of  tlie  plougli,  and  is  to  he 
feen  in  the  greateft  variety  in  the  works  of  different 
artifts,  each  of  whom  has  a  noftrum  of  great  value  m 
his  own  opinion.  It  is  here  indeed  that  the  chici  re- 
fiflances  arc  exerted  and  miift  be  overcome  ;  and  a  judi¬ 
cious  foiTW  of  this  part  of  the  plough  may  diminini  them 
confiderably,  while  it  perfonns  the  work  m  the  belt 
manner.  Without  pretending  to  fay  that  the  different 
refinances  are  fufceptible  of  an  accurate  determination, 
vve  can  ftill  draw  fufficient  information  from  palpable 
niles  of  mechanics  to  dhea  us  to  what  would  be  nearly 
the  beft  poifible  form  for  a  mould-board.  The  tallc  to 
be  performed  is  to  raife,  pudi  afide,  and  turn  over  to  a 
certain  degree,  a  flice  already  cut  off  from  the  firm 
ground.  As  we  cannot  provide  for  every  inequality  of 
the  cohefioii  or  tenacity  of  the  earth,  our  fafeff  way  is  to 
confider  it  as  uniform  :  the  weight  of  it  is  alw  ays  fo.  As 
we  cannot  provide  for  every  proportion  between  the  te- 
tiacity  and  the  w^eight,  w^e  mull  take  an  average  or  me¬ 
dium  proportion  which  is  not  far  from  tliat  of  equality. 
Conceiving  the  flice  at  hrfl  as  only  tenacious,  and  without 
weight,  it  is  an  eafy  problem  to  determine  the  form 
wliich  find!  give  it  the  intended  twilj  and  removal  with 
the  f  nallcfi;  force.  In  like  manner \ve  can  proceed  with 
a  dice  that  has  weight  without  tenapty.  It  is  equally 
ealy  to  combine  both  in  any  proportion  ;  and  it  is  eafieft 
of  all  to  make  this  combination  on  the  fuppofition  of 
equiility  of  weight  and  coheficn.  Suppofingthe  flice 
like  a  brick,  we  know'  that  it  requires  the  greateil 
force  to  bc/tn  to  raife  it  on  one  edge,  and  that  the  llrain 
becomes  lefs  as  it  rifes,  till  its  centre  of  grawty  is  per¬ 
pendicularly  alxive  the  fiipporting  angle.  It  requires 
no  force  to  raife  it  further ;  for  on  pufliing  it  beyond 
this  pofitioii,  it  w'^ould  fall  over  of  itftlf,  unlels  willi- 
lield  by  the  tenacity  of  what  is  not  yet  raifed.  But  on 
confidering  the  form  or  pdavi  of*  the  fock,  we  find  that 
while  the  weight  cf  the  fod  refifts  moft  hrongly,  there 
'is  lefs  of  it  in  this  fTtuation  a<ftiiaUy  rifnig,  and  this 
nearly  in  tire  fame  proportion  with  the  labour  of  raid ng 
it ;  and  we  that  after  the  fod  has  attained  that  poii- 
tiorr  ill  which  it  is  ready  to  fall  over,  it  has  reached  the 
wider  part  of  the  vvrefl,  and  is  now  piifhed  afide, 
vvliich  requires  nearly  the  fame  force  as  to  raife  it :  and 
this  continues  to  tlie  end.  of  the  operation. 

When  w'e  take  all  thefe  circumllances  into  confidera- 
tion,  it  appears  probable,  tliat  the  compound  refinance 
does  net  change  much  from  firft  to  laft.  If  this  be 
really  the  cafe,  it  is  an  undoubted  maxim  that  the 
whole  operation  fhouid  proceed'  equably  :  if  it  does  not, 
there  mult  be  fome  part  of  the  fod  that  makes  a  refiftance 
greater  than  the  medium  ;  and  as  the  refiflances  in  nil 
this  clafs  of  motions  ineveafe  nearly  as.  the  fquaves  of  tlie 
velocities  wuth  w  hich  they  are  overcome,  it  is  demon- 
Brable  that  w'C  fnail  lofe  power  if  we  render  them  un¬ 
equal. 

Hence  w'e  deduce  this  maxim.  That  as  the  plough  ad- 
•barters  through  rrptal  fpaies^  the  tnvi ft  and  the  lateral  Jllding 
of  the  fod  fkouid  tnereafe  hy  equal  degrees.  And  tiiis  de¬ 
termines  d  priori  the  fonn  of  the  mould-board.  This 
pTmciple*  ocain*ed  tO'  Mr  James  Small  a  plouglimakei* 
in  Berwickflrire,  and  he  publilhed  a  treatife  on  the  fub- 
Je6f  in  1784.  He  has  given  feveral  methods  for  con- 
ilrudling  mould-boards,  which  he  fuppofes  are  in  con¬ 
formity  to  hia.  principle ;  but  being  merely'  a  country 
artift,  and  unacquainted  with  fcience,  his  rules  do.  nbti 


produce  mouldboards  having  thia  propertyof  equable  ope-  Plou 
ration,  altho’  they  do  not  deviate  far  from  it.  His  book 
is  a  very'  ufeful  and  inflru^ive  performance,  and  level  to 
the  capacity  cf  thofe  for  whom  it  is  intended and  we 
have  here  availed  ourfclves  of  the  author’s  imformation 
on  many  points. 

The  high  charad^ier  which  SmalPs  ploughs  havejnaln- 
tallied  for  25  years  is  a  llrong  argument  for  the  truth 
of  the  maxim.  We  fliall  therefore  give  fuch  infb'uCtion^ 
as  will  enable  any  intelligent  w-orkmau  to  couflrudl  fuch 
a  mould-board  w'itliout  any  rifle  of  failure  ;  and  if  future 
theory  or  experience  fliould  difeover  any  error  in  the 
principles  from  wHch  this  maxim  is;  deduced,  by  (bow¬ 
ing  tLat  either  the  weight,  the  tenacity,  or  the  lateral 
refiflance,  is  exerted  according  to  a  different  law  from 
v/hat  has  been  affumed,  the  dircdflons  to  be  given  are 
of  fuch  a  natiuc  that  they  adapt  themfelves  wuth  pr’e- 
cifion  to  tbefe  changes  of  principle,  and  will  ftill  pr^^ 
diice  a  perfecl  and  efficacious  plougli.  Our  readers 
w'ill  recidily  acknowledge  that  this'  is  gammg  a  great 
point  ;  bccuiife  at  prefent  the  Inftrument  is  conftrufled 
very  much  at  random,  and  by  a  guefs  of  the  eye. 

Let  U8  HOW'  return  to  the  wedge  formerly  made  ufe 
ofTor  illuftrating  the  adion  of  the  plough.  Suppofc 
it  placed  in  a  furrow  already  ploughed,  and  that  the 
fpace  before  the  line  FE  (fig.  i.),  \vhich  is  {qaarc  from 
the  line  of  motion  FD,  is  covered  with  a  piece  of  cloth 
or  carpet,  and  that  the  point  of  the  wedge  enters  upon 
it  at  F,  and  advances  to  D.  It  w  ill  evidently  raife  the 
cloth,  which  wull  now'  cover  the  fide  of  the  wedge, 
forming  the  triangle /DE.  The*  line /D  is  what  for¬ 
merly  by  in  the  angle  along  the  line  FD,  and /E  for¬ 
merly  lay  on-  FE.  It  is  this  line  FE  therefore  that  w'C 
are  to  raife,  Ihove  afide,  and  twift  round,  by  equal  dtv 
grees,  while  the  plough  advances  through  equal  fpaces. 

Now',  if  the  length  DF  of  the  plough-wedge,  reck¬ 
oned  from  the  point  of  the  fock  to  the  heel,  be  3  3 
inches,  and  the  breadth  FE  behind  be  9  inches,  the 
angle  DEF  or  DE f  will  be  nearly  74®.  The  conftruc- 
tion  of  the  fuirow'  flde  of  the  plough  is  therefore  redu¬ 
ced  to  this  very  Ample  problem,  “To  make  the  angle 
^  DE/ turn,  equably  round  the  axis  DE,  while  the  angu*- 
lar  point  E  advances  equably  from  D  to  E.”  j 

I'his  wall  be  done'  by  means  of  tlie  following  very 
Ample  tool  or  inftrument.  Let  IHFK  (Ag.  5.)  bo  a  of  an 
piece  of  hard  w'ood,  fuch  as  oak,  a  foot  long,  three  inch- 
es  broad,  and  an  inch  thick.  Plant  on  this  another  piece 
BiIFC  of  tlic  fame  bicadth,  four  inches  long,  and  half 
ail  inch  thick.  This  will  leave  beyond  it  a- fiat  8  inches 
long.  We  flrall  call  this  xhQ  jlock  cf  the  inftrument.  Let 
ABC  bo  a  piece  of  clean  oak  half  an  inch  thick,  20 
inches! jug,  and  three  ihehes  bi*oadaU  the  end BC.  Let 
tiiis  be  faihioned  like  the  ftile  of  a  fun-dial,  having  Its 
angle  ABC  74*^ 
the  extent  of  f 

w’orked  Into  the  form  of  a  ftraight  llender  rod.  Let 
EFGbea  feniicircle  of  clean  plane-tree- or  of  metal  four 
inches  radius  :  fafteit  this  by  fmali  ferews  to  the  fquare 
part  of  the  ftile  CE,  lb  tliat  its  centre  may  be  at  C.  Let 
thi}$  femicii^:le’  be  divided.  inroMfftS)  degrees,*  and  num¬ 
bered  from  G  along  the  arch  GEE,  fo  that  may  be  at 
G,  and  j8o^  at  E.  Let  this  ftile  and  femicircle  turn 
round  the  line  BC  by  means  of  fmali  hinges.  Tins 
inftrameiit  may  be  called  the  mould-board,  gage,  or 
protra6lor.  When/  Uic  ftile  is  folded  down-  on'  the 

ftock 


Let  it  have  a  pait  BCE  fquare;  to 
)Ur  inches,  from  C,  and  the  reil  EA 
form  of  a  fb-aight 
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(lock  BIK,  the  point  G  will  be  at  F ;  and  when  it  is  board,  the  front  or  edge  of  the  flieath, 
raifsd  up  to  any  angle,  the  degrees  will  be  pointed  out 
the.  femicircle  by  the  ftraight  edge  CF. 


.cJ'O- 


on  —  - - ^  c.. .  ^ 

Nothing  can  be  more  obvious-  than  the  nunner  of 
employing  ^his  inflrament  onfce  have*  determined 
the  mod  proper  pofition  for  the  fod  Avhen  the  work  is 
completed.  Now  it  feems  to '  be  the  .opinion  of  the 
mod  intelligent  farmers,  that  the  bed  pofition  of  the 
fod  i?  that  reprefented  in  hgi  6. 

Fig.  6.  rcprefents  a  fe’<dion  of  the  ground  and  the 


njihc-Working  parts  of  the  plough,  as  viewed  by  a  perfon 
*  Handing  ftraight  before  it.  ABDC  is  the  iinploughe'd 
I  .  ground,  and  WB  the  coulter,  kneed  in  Small’s  manner. 
FGKB  is  the  fedtion  of  the  plough  (or  rather  of  the 
'  %vhole  fpace  through  which  •''the  plough  has  pafTed,  for 
no  part  of  the  plough  has  this  fedfion).  HOFE  is  the 
fedtion  of  a 'dice,  pufhed  ahde  and  turned  over,  fo  as  to 
lean  on' the  next.  HE  is  that  Fide  of  the  dice  which 
formerly  lay  on  KB.  EF  is  the^fide  cut  off  by  the 
coulter;  and  FO  is  the  upper  or  graffy  fide.  The  low¬ 
er  corners  are  fuppofedXo  be  a  little  bruifed  inwards,  as 
mud  generally  happen. 

The  fad  is  pulhed  9  inches' to"^  the  right- band,  and  dt 
leans  with  its  gi^ffy  fide  on  the  preceding  furrow,  in  an 
angle  of  about  50  degrees.  In  this  pofition  the  giafs 
is  turned  down  fo  as  to  rot  ,*  and  there  is  a' hollow  left 
below  to  allow  the  rain  water  to  run  freely  off,  and  to 
receive  the  earth  as  it  crumbles  down  by  the  weather: 
and  if  the  harrow  is ‘dragged  acrofs  thefc  ridges,  it  dif- 
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back  of  the  fock  except  the  feather,  which  is  an  extra¬ 
neous  piece.  The  wing  or  *^ap  of  the  mould-board  is 
formed  in  the  fame  manner,  by  Aiding  the  dock  of  the 
pratrador  to  100,  no,  120,  130,  and,  opening  the 
dile  to  100%  1 10  ,120%  130^.  This  will  extend  the 
top  of  the  maiild-board  to  about  22  or  23  inches  ;  but 
the  lower  part  of  the  .wing  mud  be  cut  away,  becaufe 
it  w'ould  puAi  the  fod  too  far  afide  after  it  has  got  tdic 
proper  twid.  The  forni  of  this  part  fliould'be  fuch  as 
would  exaftly  apply  itfelf  to  a^plank  fet  at  the  hec*  of 
the  wred,  parallel  to  the.  landTide  of  the  head,  and  lean- 
iilg'outwafd  40 'degrees.  This  wull  be  very  nearly  the 
cafe  if  it  be  made  a  fweep  fipiilar  to  the  edge  of  the 
Aieath.  Fig.  8.  is  a  refemblancc  of-  the  furface  of  the 
mould-board  ;  AD  being  the  edge  of  the  Aieath,  E  the 
heel  of  the  wred,  and  EBC  the  wing  or  Aap.  When 
cut  through  in  a  perpendicular  dire^lion,  the  feftion  is 
hollow ;  if  cut  horizontally  it  is  convex  ;  and  if  in- jthe 
diredlion -CE,  making  an  angle  "Sf  74^ ‘with  ED,  it  is 
draight.  If  the  protraftor  be  fet  on  it  at  D,  and  gra¬ 
dually  hidden  backwards,  the  mould-board  will  gradually 
open  the  dile,  and  the  dile  will  Acim  its  wdiole  furface 
without  any  vacuity  befwcen-them. 

This  form'  is  given  to  the  mould-board  on  the  autho¬ 
rity  of  the  fuppofition  that  the  fiim  of  the  rcfidances 
arifing  from  weight  and  tenacity  remains  pretty  con- 
dant  iiv  its  whole  length.  This  cannot  he  affirmed  with 
confidence  in  any- cafe,  and  is  by  no  means  true  in  all 


tributes  along  the  furface  the  mould  which  was  former-  In  diff  elay  foils  the  effe<ff8  of  teiracity  prevail,  and  in 


ly  at  the  bottom.  The  fod  has  got  a  twid  of  130 ‘de¬ 
grees  :  but  it  is  evident,  that  after  it  has  been  turned 
degrees,  or  evetr  a  Kltle  Kefore  tins,'' it  is  ready  to 
fall  over  of  itfelf.  It  is  fiifficiunt  therefore  that  it  be 
turned  90  degrees  wlien  the  heel  of  the  wred  has  reach¬ 
ed  it,  and  the  remainder  of  the  twid  is  given  to  It  by 
the  wing  or  flap  of  the  mould-board.  This,  then,  dic¬ 
tates  to  us  the  manner  of  applying  the  indrument. 

Divide  the -edge- DE  (fig.  7.)  of  the  wred,  or  of  a 
lath  nailed  on  it,  into  90  equal  parts,  and  continue  the 
'"dIviAons  backwards  to*  G  in  the  fame  line  to  130.  Num¬ 
ber  the  divifions  backwards  from^the  point  of  the  fock  ; 
then  place  the  protraffor  on'  the  edge  of  the  Avred,  with 
the  point  B  of  dg.,  5.  at -the  90th  divifion  (dg.  7.  );  that 
is,  jud  at  the  heel,  with  the  dock  under  the  wTed,  and 
'  the  dile  raid'd  to- 90^,  and  prefs  it  home  to  the  joint, 

'  fo  that  the  dock  may  be  fqiiare  to  the  edge,  and  tlien  ger 
the  dile  will  be  In-tlie  podtion  fniting  that  part  of  the  thei 
mould-board.  In  like  manni^r  Aide  the 'dock  forward 
to  the  80th  divifion,  and  lower 'the  dyle  to  80''’,  and  it 
will  have  .the  pofition  wljrich  fults  that  part  of  the  mould- 
board.  Tn  the  fame  way  Aide  It  forv^ard'to  70,  60,  50, 

&c.  and  lower  the  dile  to  70"",  60^.,  50%  &c.  and  we 
Aiall  have  the  pofition  fof  thefe  fbveral  parts  of  the 
moul d- board  ;  and -  thus  it  may  he  formed  to  the  very 
point  of  the  fock,  beoaufe  tlie  draight  edge  - of  the  wrdl 
may  be  continued  fo  far.  A  block  of  wood  may  be 
hewed  to  fit  thefe  fevei'al  portions -of  4:he»protra^Ior 


dile  ;  and  this,  when  placed  with  Its  draight  edge  on 
the  outer  line  of  the  wred,  and  cut  aw^y  behind  in  the 
land-fide -plane,  will  be  the  exaft  diape  of  the  plough- 
wedge.  It  would  rife  up  Indeed  Into  a  tall  piece  of 
fmgular  Aiape,  gradually  tapering  down  to  the  point  of 
the  lock ;  but  when  cut  off  parallel  to  tlie  ground,  at 
ihe  height  of  about  12  inches,  it  will  form  the  mould- 
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light-or  crumbling  foils  the  weight  is  the  chief  refid- 
ance.  The  advantage  of  this  modeof 'condruFlion  IvS, 
that -it  can  be  adapted  to  an)'  f©il.  If  the  difficulty  of 
cutting  rand  raifing  the  fod  is  much  greater  than  that 
of  Aioving  it  afide  and  turning  it  over,  we  have  only  to 
make  the  rife  and  twid  more  gentle  towards  the  point 
©flhe  fock,  aiid  more  raj^id  as  we  advance  ;  and  it  is 
eafy  to  do  this  according  to  any  law  of  acceleration  that 
we  pleafe.  Thus,  infterad  of  dividing  the  edge  of  the 
wred  DE  (fig*  9.)  continued  to  G  Into  130  parts, 
draw  a  line  G^  perpendicular  to  it,  rand  draw  foinc 
curve  line  D ^  convex  toward-DG,  and  divide  this  into 
equal rparts  in  the,points  iO>  20,  30,  4c,  &c. ;  and  then 
draw  perpendiculars  to  the  wrell  edge,  cutting  it  in  10, 
20,  30,  40,  &c.  and  apply  the  protradlor  to  thefc  points. 
It  is  evident  that  the  divifions  of  the  wred  line  are  big- 
at  D,  and  grow  gradually  Ids  towards  G  ;  and 
therefore,  becaufe  eacli  has  io‘'‘ more  twill  than  the 
prece'<iing,"the  twid  wAl  be  nK>re  rapid  as  it  approaches 
the  end  of  the  mould-board.  This- curve  may  be  cho- 
fen  fo  as  to; produce  any  law'  of  acceleration.  On  the 
eontrar)",  we  produce  a  retarded  or  dImlniAied  twid  by 
making  the  curve  concave  towards  DG,  as  reprefonted 
by  the  dotted  curve. 

The  matliematical  reader- will  obferve,  tluit  this  con- 
ftru^loii  aims  at  regulating  the  twill  round  the  line  of 
the  wrdl  ED.  This  does  not  produce -precifcly  the 
time  regulation  round  the  line  FD,  which  is  the  line  of 


the  plough’s  motion,'  and  of  the  fod’s  pofition  before  it 
is  ploughed  over.  'F'he  difference,- however,  Isnotw  cuth 
attending  to  in  a  matter  fo  little  fufceptible  of  precifion. 
But  the  twid  round  the  llne.FD  may  he  reguhited  ac¬ 
cording  to  any  law  by  tlds  Inlf rument.\viih  equal  faci¬ 
lity.  Inflead  of  placing  the  dock  of  the  protra6lor 
fquarc.  With  the  edge  of  the  wred,  k  may  be  placed 
vK  fqnarc 
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fcYuare  with  the  land-fide  of  the  plough.  To  do  this, 
draw  aline  BL  (fig.  5.  n'^  2.)  acrofs  the  ftock  from 
the  point  B,  making  the  angle  LBC  i6%  and  put  a 
brafs  pin  at  L,  making  a  hole  in  the  ftyle  that  it 
not  be  prevented  from  folding  down.  Then  in  ““"g 
t  ie  inftriiment  let  the  points  B  and  L  reft  againft  tlie 
edge  of  the  wreft,  and  proceed  as  direaed.  _ 

A  ftill  greater  variety  of  forms,  and  accommodation 
to  particular  views,  with  the  fame  general  dependence 
on  principle,  wiU  be  procured  by  giving  the  rod  BA  a 
motion  round  B  in  the  plane  of  the  ttile,  fo  as  to  form  a 

ftile  of  a  variable  angle.  ,  •  ,  ,  .  n  a 

iV  tool  may  even  be  conflrufted  in  wniph  the  rod  xjA. 
tnicrht  be  a  cutting  knife  ;  and  the  whole  may  be  led 
along  by  a  ferew,  while  this  knife  turns  round  accord¬ 
ing  to  any  law,  and  would  gradually  pare  away  the 
mould  board  to  the  proper  form. 

'  Thus  have  we  reduced  the  fafhioning  the  operative 
part  qf  the  plough  to  a  rule  which  is  certain.  We  do 
not  mean  by  this,  that  a  mould-board  made  according  to 
che  maxim  now  given  will  make  the  beft  pofiible  plough  ^ 
but  we  have  given  a  rule  by  which  this  part  of  the 
plough  can  be  made  unequivocally  of  a  certain,  quality  by 
every  workman,  whatever  this  quality  may  be,  and  this 
without  being  obliged  to  copy.  No  defeription  of  any 
curve  mould-board  to  be  met  with  in  books  has  this  ad¬ 
vantage  ;  and  we  fay  that  this  ride  is  capable  of  any 
fyftematic  variation,  eitliei  with  refpe£t  to  the  width 
of  furrow,  or  the  quantity  or  variation  of  its  twift.  We 
have  therefore  put  it  in  the  power  of  any  intelligent 
perfon  to  make  fueb  gradual  and  progrefiive  changes  as 
.may  ferve  to  bring  this  moil  ufeful  or  all  inftriunents-  to 
perfeaion.  The  angle  of  the  head  and  wreft,  and  the 
curve  for  dividing  the  wreft  line,  can  always  be  exprefted 
in  writing,  and  the  improvements  communicated  to  the 
public  at  large. 

After  this  defeription  of  the  working  parts  of  a 
plough,  and  direaions  for  giving  it  the  moft  effedive 
form,  it  will  not  be  improper  to  confider  a  little  its 
mode  of  adion,  with  the  view  of  attaining  a  more  di- 
ftina  conception  of  what  is  done  by  the  ploughman  and 
the  cattle,  and  to  direa  him  in  his  procedure. 

Returning  again  to  the  wedge  (fig.  i.),  we  fee  that 
k  is  prefled  down  at  the  point  D,  and  as  far  back  along 
the  mould-board  as  its  fiirface  continues  to  look  upward, 
that  is,  all  the  way  to  the  heel  of  the  wreft.  Behind 
this,  the  perpendicular  feaions  of  the  mould-board  over¬ 
hang,  and  look  downward  ;  and  here,  while  prefling 
down  the  fod,  the^plough  is  prefled  upwards.  Thefe 
two  preflures  tend  to  twift  the  plough  round  a  tranf- 
verfe  line  fomewliere  between^  tlie  heel  and  the  point. 
The  plough  therefore  tends  to  rife  at  the  heel,  and  to 
run  its  point  deeper  into,  the  ground.  Upon  the  whole, 
the  preflure  downwards  is  much  greater  than  the  upward 
preflure.  It  is  exerted  over  a  much  greater  fpace,  and 
IS  greater  in  moft  parts  of  that  fpace.  Behind,  very 
little  downward  prefliire  is  neceffary,  the  fod  being 
ready  to  fall  down  of  itfelf,  and  only  requiring  a  gentle 
touch  to  lay  it  in  a  proper  pofitlon. 

In  like  manner  the  plough  is  prefled  backward  by 
the  refiftance  made  to  the  coulter  and  fock,  and  part  ojf 
the  refiftance  made  to  the  floplng  fide  of  the  mould- 
board  :  and  it  is  prefled  to  the  left  by  the  other  part  of 
the  preflure  on  the  fock  and  mould-board. 
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All  thefe  preflitres  muft  be  balanced  by  the  joint  ac-  Plo«| 
tlon  of  the  cattle,  the  refiftance  of  the  bottom,  and  the 
refiftance  of  the  firm  ground  on  the  left  hand  or  land- 
fide. 

It  is  the  a(Elioii  of  the  cattle,  exerted  on  that  point 
to  which  they  are  attacked,  which  produces  all  thefe 
preffures.  It  is  demonftrated  by  the  princijfdes  of  me¬ 
chanics,  that  this  force  muft  not  only  be  equal  to  the* 
mean  or  compound  force,  of  thefe  refifting  preflures,  but 
muft  alfo  be  in  tlie  oppofite  diredlion. 

It  is  further  demonftrated,  that  if  a  body  be  dragged 
through  any  relifting  fiibft.ance  by  a  force  ading  on  any 
point  G,  and  in  any  diredion  whatever  GH,  and  really 
moves  uniformly  in  tliat  diredion,  the  force  exerted  e^- 
adly  balances  the  refiftances  which  it  excites,  both  as 
to  quantity  and  diredion :  And  if  the  body  advances 
without  turning  round  the  point  by  which  it  is  drag, 
ged,  the  refiftances  on  one  fide  of  this  point  are  in  equi- 
Hbrio  with  thofe  on  the  oppofite  fide. 

And,  laftly,  it  is  demonftrated,  that  when  this  equi¬ 
librium  is  obtained,  it  is  indifferent  to  what  point  in  the 
line  GH  the  force  is  applied.  Therdore,  in  fig.  3. 
n*  1.  the  force  ading  in  the  diredion  HO  may  either 
be  applied  to  the  point  of  the  beam  H,  or  to  the 
point  N  of  the  coulter,  or  to  the  point  O  of  the  fock. 

When  therefore  a  plough  advances  fteadily,  requi¬ 
ring  no  effort  of  the  ploughman  to  dired  it,  if  the  line 
of  draught  OM  (fig.  10.)  be  produced  backwards  to 
the  point  G  of  the  mould-board,  that  point  is  the  place 
round  which  aU  the  refiftances  balance  each  other.  This 
point  may  be  called  the  cetUre  of  njijlance  and  the  centre, 
of  aQiorim 

It  would  be  of  importance  to  determine  this  point 
by  principle ;  but  this  can  hardly  be  done  with  preci- 
fion  even  in  a  plough  of  a  known  form :  and  it  is  im- 
poffible  to  do  it  in  general  for  all  ploughs,,  becaufe  it  is 
different  ia  each.  It  even  varies  in  any  plough  by 
every  variation  of  the  proportion  between  the  weight 
aaid  the  cohefion  of  the  fod.  Wc  fee  how  it  can  be 
found  experimentally  in  any  given  uniform  fod,  viz.  by 
producing  backwards  the  Hne  of  draught.  Then,  if  the 
draught-rope,  inftead  of  being  fixed  to  the  muzzle  of 
the  beam,  were  fixed  to  this  point,  and  if  it  w^ere  pull¬ 
ed  in  the  fame  direftion,  the  plough  would  continue  to 
perform  its  work  without  any  afilftaiice  from  the  plough¬ 
man,  while  the  fod  continued  uniform.  But  the  fmall- 
eft  inequality  of  fod  would  derange  the  plough  fo  as  to 
make  it  go  entirely  out  of  its  path.  Should  the  re¬ 
fiftances  between  G  and  D  prevail,  the  plough  would 
go  deeper,  which  would  increafe  th>  refiftances  on  that 
fide  where  they  already  exceed,  and  the  plough  would 
run  ftill  deeper.  Should  the.  refiftances  behind  Q  pre¬ 
vail,  the  heel  would  be  prefled  down,  and  the  point 
Avould  rife,  which  would  ftill  farther  deftroy  the  equili¬ 
brium,.  and,  producing  a  greater  deviation  from  the 
right  path,  would  quickly  throw  the  plough  out  of  the 
ground. 

For  thefe  reafons  we  muft  not  think  of  attaching  the 
draught  to  the  centre  of  refiftance  ;  but  muft  contrive  a 
point  of  draught  fuch  as  lhall  reftore  the  plough  to  its 
proper  pofition,  when  it  has  been  driven  out  of  it  by  any 
obftrudion.  ^  ^ 

The  muzzle  or  end  of  the  beam  is  a  point  which 
completely  fuit  our  purpofe*  For  fuppofe  that  te- 
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•m, .  r,W  on  the  book  of  tho  fock  te  prtvaUtd,  and  tht  Itjs  not  n  klioiit  iu  nfe  to  kno*  tic  abioiatt  lorec  ^ 

nlourh  MNFD  lo.)  has  taken  the  pofitlon  m-nfd  necefTaiy  for  tilling  the  ground,  ^his  has  b^n  fre- 
‘  repreff nt«l  by  the  dotted  lines,  the  draught  line  GMO  quently  meafnred  with  fpnng  fteel-yard.  One  of 
i,  Lou-ht  down  into  the  pdf.tion  diverging  a  little  Small's  ploughs,  worked  by  two  horfis,  and  em^ployed 
fk>m  GMO,  and  meeting  the  mould-board  in  a  point  in  breaking  up  ftiff  Iniid  which  had  been  ploughed  be- 
g  confiderably  before  G.  By  this  means  the  refiftances 
on  the  hinder  fide  of  g  are  Increafed,  and  thofe  brfore  it 
are  dimlnllhed,  and  the  plough  quickly  regains  its  for- 
mer  pofition. 

Jst  From  thefe  obfemtions  It  Is  plain,  that  wkaterer  is 

-  --  -  .1. 


Plough’ 


dra  ht.ithe  fituation  of  tliC  centre  of  refiftance>  the  point  of 
draught  may  be  fo  chofen  that  the  adlion  of  the  cattle 
ihall  be  dlreaiy  oppofed  to  the  refiftance  of  the  ground, 
and  that  moreover  the  plough  (hall  have  no  tendency 
either  to  go  deeper  or  to  run  out.  This  is  the  life  of 
the  apparatus  at  the  point  of  the  beam  called  the 
muzzle,  reprefented  at  H  (fig.  3.)  It  turns  round  a 
bolt  i  through  the  beam,  and  can  be  ftopped  at  any 
»  ‘Height  by  another  pin  k  put  through  the  holes  in  the 


fore  winter,  and  much  confolidated  by  the  rains,  re¬ 
quired  a  force  of  360  lbs.  avoirdupois;  and  we  may  (late 
this  as  the  ordinary  fate  of  fuch  work  ;  but  moderately 
firm  fod,  under  good  culture,  requires  at  a  medium  320 
lbs. 

As  we  wifn  to  embrace  every  opportunity  of  ren- 
(kring  this  work  ufeful  to  the  public,  we  fhall  conclude 
this  article  with  an  account  of  a  plough  which  has  jull 
now  been  recommended  to  public  notice  by  the  Scots^ 
Highland  Society  as  extremely  proper  for  a  hilly  coun¬ 
try.  The  inventor,  the  Rev.  Alexander  Campbell  mi- 
nifter  at  Kilcalmonell  in  Argylefhire,  was  honoured  with 
the  Society’s  gold  medal,  value  L.  25.  ^ 

A,  the  fock  (fig.  ii.)  ;  the  land-fidc*of  which  fiip-'^ Af- 
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arch/m.  A  figure  is  given  of  the  muzzle  immediately  plies  the  place  ot  the  coulter,  and  the  foie  of  it  fer^es^^j^^  .  ^ 

,,  .  °  111*  _  ic  rft  in/>Vipe  liMirr  ic  r\¥  a  * 

Helow,  as  it  appears  when  looking  down  on  it.  i  lie 
eye  to  which  the  draught-rope  is  hooked  is  fpread  out 
Horizontally,  as  fiiown  by  HK,  and  has  feveral  notches 
O  in  it,  to  either  of  which  the  hook  can  be  applied. 

This  ferves  to  countera^I  any  occafional  tendency  which 
‘the  plough  may  have  to  the  right  or  left. 

When  the  plough  goes  on  lleadily,  without  any  ef¬ 
fort  of  the  ploughman,  it  is  faid  to  be  in  trim,  and  to 
fwim  fair ;  the  prefliire  before  and  behind  the  centre  of 
aftlon  being  in  equilibrio  with  each  other.  In  order  to 
learn  w^^ether  a  plough  will  be  in  this  manner  under  ma¬ 
nagement,  hook  the  draught ^*ope  as  high  as  pofiible. 

In  this  ftate  the  plough  fhoiild  have  a  continual  ten¬ 
dency  to  rife  at  the  heel,  and  even  to  run  a  little  into 
the  ground.  Tlien  hook  the  rope  as  low  as  pofiible. 

The  plough  Ihould  now  prefs  hard  on  the  furrow  with 
the  heel,  and  have  fome  tendency  to  tun  out  of  the 
ground.  If  both  thefe  are  obferved,  the  plough  is  pro¬ 
perly  con{lru0[ed  in  this  refpeft  ;  if  net,  it  muft  be  <d- 
tered,  either  by  changing  the  pofition  of  the  fock  or 
that  of  the  beam.  Lowering  the  end  of  the  beam  will 
corredl  the  tendency  of  the  plough  to  go  deeper ;  the 
raifing  the  point  of  the  fock  will  ^fo  have  the  fame  ef- 
fed.  But  it  is  of  confiderable  importance  not  to  take 
the  point  of  the  fock  out  of  the  plane  of  the  fod,  and 
it  is  much  better  to  make  the  alteration  by  the  beam. 

The  fiope  of  the  coulter  has  a  confiderable  elFe61;,  but 
it  cannot  be  placed  very  far  from  the  inclination  of  45^ 
without  the  rific  of  choaking  the  plough  by  driving  the 
roots  and  ftones  before  it.  It  is  of  great  confequence 
to  have  the  coulter  lit  -exa^ly  in  the  direftion  of  the 
plough’s  motion’:  if  it  is  in  any  other  direction,  it  will 
powerfully  tw'ift  the  plough  into  its  ov,"n  track.  As 
it  muft  be  fixed  in  the  middle  of  the  beam’s  thicknefg 
to  have  ftrength,  it  is  removed  a  little  from  the  plane 
■of  the  land-fide,  and  it  was  the  ufual  prad^.ice  to. point 
it  to  the  left  below  to  compenfate  for  this  ;  but  this  by 
^o  means  removes  the  difpofition  to  twift,  and  it  ex- 
pofes  to  the  rifit  of  catching  a  ftone  between  its  point 
and  that  of  the  fock,  which  muft  now  be  driven  for¬ 
ward  through  the  firm  ground  at  a  great  cxpence  of  la* 
hour  to  the  cattle.  Mr  Small  lias  very  ingenioufiy  fe- 
medied  this  by  giving  the  coulter  a  Ihort  knee  to  the 
left  immediately  below  the  beam,  and  thus  pointing  it 
downwards  in  the  plumb  of  the  land-fide.  Sec  fig.  6. 


fora  featlier;  it  is  18  inches  long,  and  is  made  of  a‘ 
plate  of  iron  1 2  inches  broad  when  fiiillhed,  and  fome- 
what  under  half  an  inch  thick.---B,  the  head ;  to  be 
made  of  iron  In  a  triangular  form,  4  Inches  broad  by  2 
inches  at  tlie  thickeft  part.  There  arc  5  inches  of  the 
head  fixed  in  the  fock. — C,  the  beam,  4  inches  thick 
by  5  inches  deep,  gradually  tapered  thinner;  the  length 
6  feet. — E,  the  (heath,  muft  be  of  the  fame  thickneis 
with  the  beam  above  and  the  head  below,  and  is  fue 
inches  broad.  An  iron  fci*ew-bolt  connetfts  the  beam 
and  head  behind  the  (heath. — F,  the  handles  are  (o 
made  that  the  fiope  of  the  mould-board,  which  is  fixed 
to  one  of  them,  may  be  the  longer  and  more  gradual. 
They  are  5  feet  8  inches  long,  and  2  feet  4  inches  afun- 
der  at  the  ends. — G,  the  mould-board,  confifts  of  7 
rounded  (ticks  2  inchec  in  diameter  ;  the  coveit  of  them 
is  in  the  plane  of  the  foie,  the  reft  in  fuccelTion  clofe  to 
each  other  above  it.  This  makes  the  mould-board  1 4 
inches  broad.  To  prevent  any  earth  from  getting  over ' 
the  mould-board,  a  thin  dale  4  or  5  inches  broad  is  fixed 
above  it.  The  mould-board,  land-fide,  and  foie  of  the 
plough,  are  clad  with  iron. — ^The  length  is  20  Inches  r 
this  added  to  1 8  inches,  the  length  of  the  fock,  makes 
the  length  from  point  to  heel  3  feet  2  inches.— The- 
muzzle  or  bridle  OPH  is  alfo  of  a  more  convenient  and 
better  conftni6tion  than  thofe  commonly  in  ufe.  By 
means  of  the  ferew-pins  at  L  and  M  different  degrees 
of  land  may  be  given  to  the  plough ;  the  iron  rod  LH 
being  thereby  moved  fidewiie  in  the  focket  LN,  and 
up  and  down  by  OP*  The  rod  is  30  inches  long,  one. 
broad,  and  half  an  inch  tliick.  It  is  hooked  into  a' 
fcrew-bolt  at  H.  Two  inches  of  the  rod  projeift  at  N,^ 
ill  the  form  of  an  eye,  before  the  muzzle,  to  receive  tlie' 
hook  of  the  crofs-tree, 

The  advantages  of  this  plough  are  faid  to  be  :  It  Is 
not  fo  liable  to  be  interrupted  or  turned  out  of  its  courfe 
by  ftones,  roots,  occ.  as  other  ploughs  are  ;  nor  does  it 
dip  fo  deep  as  to  be  liable  to  be  broken  by  large  (lone? 
or  (lags.  The  motion  of  the  muzzle  is  alfo  thought  an 
improvement.  Another  advantage  it  has  over  other 
ploughs  is,  its  not  being  fo  liable  to  be  choaked  up  by 
ilubble,  &c.  This  we  uiiderlland  to  be  its  chief  cxcellen* 
cy,  and  an  objeift  much  defired  in  the  conftru^llon  of 
the  plough.  Upon  the  whole,  we  are  informed  that 
this  plough  is  lighteiy  lefs  expcnfivc,  and  lefs  liable  to 
Kz  go 
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PlouKh,  KO  out  of  trim  than  the  ordinary  plough,  and  that  with 
^»loup:h-  two  horfes  can  plough  land  which  require  four  wi 

,  _ ,  any  other  plough. 

-  Such  are  faid  to  be  the  advantages  of  this  conftm.- 

Obieftions  tlon ;  but  we  cannpt  help  expreffing  our  apprehenfion 
to  its  con-  that  the  uniting  the  coulter  and  feather  at  die  point  ot 
flruftion.  Pock  will  expofe  tire  plough  to  great  ntks  of  being 
put  out  of  order.  When  the  upright  edge  Unites  a 
ftone  obliquely,  efpecially  on  the  lancLride,  it^-mulb  be 
violently  twilled  round  the  poiht  of  the  head  ;  and,  ha^ 
vinn  but  a  moderate  thrcknefs  at  this'  part,  may -be 
broken  or  permanently  twiftedv^  The  plough  will  then 
be  continually  running  out  of  its  direaion  :  and  we  ap¬ 
prehend  that  this  defed  cannot  be  amended  without  ta¬ 
king  off  the  ,fock-and  putting  it  in  the  fire.  When  a 
coulter  is  bent  by  the  fame  caufe,  the  ploughman  can 
either  redify  it  by  altering  the  wedging,  or  he  can 
llraighten  it  in  the  field ;  and  it  mull  be  obferved,  that 
the  plough  oppofc$  much  lefs  refiftance  to  the- derange¬ 
ment  of  tills  fort  of  coulter  than  of  the  common  one* 
In  the  cpnimon ,  CQulter  the  Itraiii  does  not  fo  much  tend 
to  twin  the  plough  round  the  line  of  its  motion,  as  to 
prefs  it  wholly  to  landward.  The  refiftance  to  this  is 
great ;  but  a  very  moderate  force  will- twill  itroun^  its 
Hne  of  motion.  In  either  cafe,  if  the  blow  be  given  in 
that  point  of  the  coulter  where  the  draught  line  croffes 
it,  there  will  be  no  twill  of  the  whole- plough^  but  the 
point  of  the  plough  will  be  forced  horizontally  to  or 
from  the  lapd.  When  the  blow  is  out  of  this  line,  the 
ftraiii  tends  to  twill  tlie  beam  or  the  plough.  Expe¬ 
rience  will  determine  which  of  the  two  is  the  moll^^ha- 
zardous.  Thefe  ploughs  are  made  by  Thomas  Lind- 
fay,  Abbeyhill,  Edinburgh,  and  models  are  to  be  Xeen 
ia  the  hall  of  the  Highland  Society. 

PLovGH-drtlL  See  Drill fo'wingy  and  Agricui/- 
TURE,  p.  318;  and  Plate  VEI.  and^-zd  Plate- VIE, 
In  the  Gentleman’s  Magazine  for  July  1793,  p.  602, 
MrWickins  of.Pondhead  Lodge,  New  Forelb,  gives 
an  account  of  a  fimplified  drill-plough'^iiivented  by  him- 
felf.  Its  importance  is  increafed,  he  thinks,,  by  the 
cheapnefs  and  eafy  conftriidlion  of  it,  beauifc  it  can  be 
ufed  upbn  a  fmall^fcale  by  a  fingle  man,-  and  r upon  a 
larger  fcale  by  two  men,  or  a  man  and  boy  ;  fothat  the 
inconvenience  fuffered  by  liorfes  .trampling  the  ground, 
iic,  is  hereby  avoided.  To  the  drill  for  fowing  is  occa- 
lionally  annexed  a  blade  for  hoeing  between  the  rows-: 

the  good  eftefts  of  which  {fays  Mi*  Wickins)  are 
no  lefs  obvious /rom-T  its  nurturing  the  growth -of  the 
com,  and' producing,  collateral  Ihoots  from  the  -applica¬ 
tion  of  frefn /oiiSr  but  alfo  from  its  affording  the  means 
of  extirpating  the  weeds  which  are  fo  obnoxious- to  it.” 
He  informs-us  llkewife,  that  his  fingk  hand-drill  hath 
been  and  approved*  by  the  Bath  Society ;  and  they 
have  In  confequence  been  pleafed  to  vote  him  an  hono¬ 
rary  and  correfponding  member.^  Since  that  time,  how¬ 
ever,  he  fays,  he  has  very  materially  Improved  and  fim¬ 
plified  it.  My  Wickins’s  defcrlption  of  his  Invention  is 
far  from  being  accurate;  and. the  drawing,  of  Avhioh 
there  is  an  engraving  in  the  fame  magazine,  was  taken 
when  his  machine  w^as  in  ite  infant  -and  lefs  improved 
ftate.  He  promiies,  however,  further  information  in 
the  Gentleman’s  Magazine,  and  he  ofters  more  particu¬ 
lars  to  fuch  agricultural  people  as  lhall  defire  it.  We 
axe  far  from  decidedly  thinking  that  this  plough-drill  is 
^  improvement,  or  tliat  it  ever  will  come  to  be  real- 
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ly  and  generally  iifeful.  We  have  feen  fo  many  of  thelePlouj 
and  fuch  like  improvements  make  a  great  noife  for  a 
while,  and  tiien  fali  into  neglc6l,.  without  having  ever 
come  into  ufe,  as  makes  us  Ihy  in  forming  opinions  re- 
fpedling  the  utility  of  thofe  inftruments  which  are  fa 
often  and  fo  boldly  obtruded  oathe  worfd  as  the  ne  plus 
ultra  of  improvements- In  their  feveral  fpheres.  We  think 
it  our  duty,  however,  to  give  every  attempt  at  improve¬ 
ment,  efpecially  in  the  ufeful  arts,  all  the  juft  Ice  in  our 
power;  and,  on  this  account,  it  has  always  been  our 
cuftom  to*  lay  before  our  readers  fuch  claims  to  it  as 
hav^  occurred  in  thecourfe  of  our,  work,  whether  thofe 
claims  appeared  to  ourfelves  to  be  jult  or  not. 

PLOUGHM  AN,  the  perfoatvha  guides  the  plough  * 
in  the  operation  of  tilling. 

PLOUGHING,  in  agriculture,  the  turning  up  the 
earth  with  a  plough.  See  Agriculture,  Part  II; 
pajftm.  ^  ^ 

PLOVER,  in,  ornithology,,  a  fpecies...  of  Chara- 
drius. 

Thefe  birds  ufually  fly  in  exceedlngljr  large?  flocks  in 
the  places  ^  they  frequent ;  people  talk.,  of  v  2  ,000  or 
30,000  being  feen  in  a  flock-...  lliey  generally  come  to 
us  in  September,  and  leave  ,us  about  the  end  of  March.. 
In  cold  .w^eatlier  they  are  found  very  commonly  on  lands 
lying  near  theTea  In  queft  of  food ;  but  in  thaws  and 
open  feafons  they  go  higher  up  in  the  country. 

They  love  to  feed  on  ploughed  lands,  but  never  re¬ 
main  long  at  a  time  on  them,  for  they  are  very  cleanly 
in  their  nature  ;  .and.  the  •  dirt  which  .lodges  .on -  theii* 
beaks, and  feet  give  them  fo  much  uneafinefs,  t^‘at  they 
fly  to  the.  neareib  water  to  wafh  themfelve.s.  Wiien  they 
rooft>  they  do  not.  go  to  trees  or  hedges ;  but  fit  fquat- 
ting  on  tite  ground  like  ducks-.or  geefe,  far  from  trees 
or  hedges,  wdien  the  weather  is-  cahn  ;  but  when  it  Is 
ftormy,  they  often  get  under  ftielter.  In  wet  weather 
^  they  do  not  fleep  in  the  night  at  all,vbut  run-nbout  pick- 
ing  up  the  worms.as  they  crawl  out  of  the. ground;  du¬ 
ring  this,  feeding  they,  are  continually  making  a  fmaE 
cry,  that  ferves  to  keep  them  together;  and  In  the  morn¬ 
ing  they  take  flight.  If  in  their  flight  they  fpy^  any 
others  on  the  ground,  they  call,,  them  up.;  and  if  they 
refufe  to.. come,,  tlie-wliole  body  defeends  to.  fee  what 
food  tliere  Is  Jn  the  place  that  detains  them. 

Plovers  are  very  eafily  taken  .at  the  time  of  tlieir  firil 
coming  ovci',  when  they  have  not  got  any  ptlier  birds 
mixed  among  them  ;  but  w^hen  they  afterwaixia pick  up 
the  teal  and  other  ihy  birdsr  among  them,,  it  becomes, 
more  difficult. .  The  heft  feafon  for  taking  them  is  in 
06loher,  efpecially  in  the  beginning  of  that  month  ; 
after  this  they  grow.timorous,.  and  are  not  eafily  taken 
again  till  Marcli,  which  is  Uie  time  of  their  coupling. 
The  fevereft  frofts  are  not  ihe  .btft  feafon  for  taking  them- 
in  neft,  but  variable,  weather  does  better.  The  north- 
weft  wind.j is. found  difadvantageous  to  the  taking  of 
them  j.and.in  general,  great  regard  is  to  be  paid  to  the 
courfe  of  the  wind  in  the  fetting.  pf  the  nets.  All 
fowl  fly  againft  the  wind, wd^en,, the  land  lievS  that  way; 
and  the  nets  for  taking  them  are  therefore  to  be^pk-ced 
in  a- proper  direftipn  accordingly,, 

PLQWDEN  (Edmund),  ferjeant.  at  lav»s^  was  the 
fon  of  Humphrey  Plowden  of  Plowden  in  Shropfliire, 
of  an  ancient  and  genteel  family.  He  was  firft  a  ftu- 
dent  of  the  univerfity  of  Cambridge,  where  lie  fpent 
three  years  in  the  ftudy  of  phllofophy  and  medicinr*- 

Ke  . 
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,  ruche.  He  then  removed  to  Oxford,  where,  having  continued 
^  his  former  ftudies  about  four  years  more,  in  1552  he 

was  admitted  to  the  praaice  of  phyfic  and  furgtry : 
but  probably  Ending  the  praaice  of  the  ait  of  hcaHng 
lefs  agreeable  than  the  ftudy,  he.  entered  himfelf  of  the 
Middle  Temj^e,  and'  began  to  read  law.  Wood  fays,r 
that  in  1 557  he  was  fummer  reader  to  that  fociety,  and 
Lent-reader  three  years  after,  being  then  ferjeant  and 
.  oracle  of  the  law.  He  died  in  the  year  1584,  aged67  ; 
and  was  buried  in  the  Temple-church,  near  the  north- 
wall,  at  the  eaft  -  end  of  the  choir.  He  married  the 
daughter  of  William  Sheldon  of  Boley  in  Worcefter- 
fliire  ;  by  whom  he  had  a  fon,  who  died  foon  after  his 
father.  He  wrote,  i  *  Commentaries  or  Reports  of  di¬ 
vers  Cafes,  .&C.  in  the  reigns  of  King  Edw.  VI.  Queen 
Mary,  and  .Queen  Elizabeth  ;  Eondon,  I57^>  7^>  99» 
1613,  &c.  Written  in  the  old  Norman  language.  2. 
Queries,  or  a  Moot-^book  of  cafes,  &c.  tranflated,.  me.- 
thodized,  and  enlarged,  by  H.  B.  of  LincolnVIun  j 
Itond.  1662,  8vo. 

PLUCHE  (Antony),  born  at  Rheims  in  1688, 
merited  by  his  engaging  manners  and  proficiency  in  the 
belles-lettres  the  appointment  of  humanift  in  the  univer- 
5ty  of  that  city.  Two  years. after  he  obtained  the  pro-» 
RlFor  of  rhetoric’s  chairj  and  was  admitted  into  holy 
orders.  The  biihop  of  vLaon  (Clermont)  informed  of 
his  talents,  offered  him  the  direction  of.  the  college  of 
his  epifcopal;  city.  By- his  induftry  and  fuperlor  know- 
ledge,:a  proper  order -and  fubordinatiou  foon  took  place: 
in  itt  but  foine  particular  opinions  refpedling.the  affairs 
of  the  time  diiliivbed  Ills  tranquillity,  and  obliged  him  tor 
quit  his  office.  The  iiitendant  of  Rouen,  at  die  reqviefl 
id  the  celebrated  RolHn,  entruilfed  him.  with  the  cduci^ 
tion  of  his  fon.  Abbe  Pluche  having  filled -that  place 
with  fuccefs  and  great  honour  to  himfelf,.  left  Rouen 
and  went  to  Paris,  where,  by  thC;  patronage  of. foirve  li*? 
terai7  friends  and  hrs  owm  excellent  writings,  he  acqui- 
r*Kl  a  very  difilnguifired  reputation  for  learning.  He 
publifhed,  i*  Le  Spedacie  de  la  Nature  (Nature  Difplay- 
ed),  in  9  vQis*m  lamo.  ,  Tys'\vork,  which  is  equally. 
infi;ni(S:iwe  and  .^entertaining,  is  written  witK 
cuity  and  elegance;  but  the  form  of  dialogue  wdiichEe 
adopted  has  drawn  him  into,  the- fault  of  being,  rather 
too  prolix.  _  The  fpeakers,  who  are.  the  Prior,  the 
Count, ..and  Cciintjefs,  are  not  difUnguiflied  by  any  flri- 
king;  feature.*;  but  they  have.  aU  the  common  chaniCler, 
which  is  tolerably  plealing, .  not  excepting  even  that  of 
the  little  ^evalier  De^Breiiil,  who  is,  however,  a  mere 
Icholari  This  is  the  opinion  which  Abbe  Desfontaiiics 
has  formed  of  this  work.  Though  the  author  has  git 
veni-the  converfations  a  pretty  ingenious  turn,  and^even 
iome.  vivacity,  yet  they  now  and  then  fall.iiit<^  the  tone 
of  tlic  college.  2.  Hijlolre  du  Ciely  or  Hiftory  of  the 
Heavens,  in  2  vols  in  i2rao.  In  -  this,  performance  we 
find  two  parts  almofl  independent  of  one  another  The 
firfl  contains  fomc  learned  inquiries  into  the  origin  of 
the  poetic  heave us.  .  It  is  nearly- a  complete;  mythology, 
foyndedaipon  ideas  .,w hie  1^  arc  iic\y  and  ingenious.  The 
iecond  is--  the  hiflory  of  the  opinions  givem  by  philpfor 
phers  refpeaing  .the  forniation  ^f  the  world.  The  au¬ 
thor  fhows  inutility,  the  jnconflancy,  and  uncertain^ 
ty,  of  tocx  rTu>tt  efleemed .  fyllems ;  and-  concludes  with 
pointing  out  the  excellence  and  iublime  fimplicity^f  j 
the  Mofaic  account.  Befides  a  noble  and  \vell-turned 
expreffion,  vve  fiitd  .m  it  an  erudition  which  does  not 


fatigue  the  mind.  As  to  the  foundation  of  the  fyltem'  Plug 
explained  in  the  firft  part,  though  it  appears  extremely  ^  II 
plaufiblej  we  will  not  take  upon  us  to  fay  how  far  it  {g 
true  Voltaire  called  it  Fable  du  Ciely  or  a  Fable  of  the 
Heavens.  3.  De  JAnguarum  artificio;  a. work  which  he 
tranflated  with  this  title.  La  Mecanique  des  Languesy  in. 
i2mo.  In  this  treatife  he  propofts  a  fliort  and  eafy 
method  of  learning  languages,  which  is  by  the  ufe  of 
tranflations  inftead  of  themes  or  exerclfes;  and  we  mufb 
admit  his  refie^Iions  on  that  fiibj eft  are  both  judicious 
and  well  exprefied.  4.  .Harmony  of  the  Pfalms  and  the 
Gofpel,  or  a  Tranflation  of  the  Pfalms  and  Hymns  of 
the  Church,  with  Notes  relative  to  the  Vulgate,  the 
Septuagint,  and  Irlebrew  Text,  printed  at  Paris  ii> 

1764,  in  i2mo.  In  1749,  Abbe  Pluche  retired  to  Va. 
renne  Str  Maure,  where  he  g^ve  himfelf  up  entirely  to 
devotion  and  ftudy.  Having  become  fo  deaf  that  he 
could  not  hear  without.,  the-help  of  a  trumpet,  the  ca¬ 
pital  afforded  him  very  little  entertainments  It  was  in 
this  retreat  that  he  died  of  an  apoplexy  on  the  20th  of 
November  1761,  at  the  age  of  73  years,.  He  poffeffed 
thofe  qualities,  which  form  the  fcholar,  the  honeft  man, 
and  the  Chriftian  ;  temperate  in  his  jneals,  true  to  his 
word,  an  affectionate  parent,  a  fenfiblc  friend,  and  a  hu¬ 
mane  philofoplier  ;  he  gave  leffons  of  virtue  in  his  life  as 
well  asria  his  writings  His  fubmiflion  to  alLthe.  dog- 
mas..of«  religion  was  very  great.  Some  Delfts  having 
been  furprifed.that,  in  matters  of  faith,  he  ihould  think, 
and  fpeak  like  the  vulgar,  his  anfwer  wasj  “T  glory  in 
doing,  fo ;  It,  is  infinitely  more  rational  to  believe  the 
word  of  God,  than  ta  follow  the  glimmering  lights  of  a 
reafou  which  is  limited  and.fubjeft  to  error.” 

PIvUG,  certain  pieces  of  timber,  formed  like  the 
fruftum  of  a  cone,  and  ufed  to  ftop  the  haufe-holes  and 
the  breaches  made  in  the.  body  of  a  Ihip  by  cannon¬ 
balls;  the  former  of  which  are  Q.^tdLJ}auf e-plugs y  and 
the  latter  Jhot  plugSy  .which  are  formed  of  various  fizes 
in  proportion  .to  the  holes  made  by  the  different  fr/es  of 
fhot,  which  may  penetrate  the  (hip’s  Tides  or  bottom  in 
battle ;  accordingly  they  are  always  ready  for  this  purpofe^ 

PLUKENET  (Leonard),  a  phyficiau  who  floiirifli- 
ed  in  the  reign  of  King  Charles  II.  was  one  of  the  molt 
excellent  and  laborious  botanifts.of  that  or  any  other 
age.  He  was  author  of  Phytographia  Plucenetiana ^ 
the  Almagejlkum  Br'itanntcumy  and.  other  works-  of  tho 
like  kind,  on  which  he  fpept  the  greateft  part  of  his 
life  and  fortune.  ^  His  Phytograpliy  is  mentioned  with 
the  higheft  enegmiums  in,tlie  PhjlofgphicalTranfaftions 
for,F<^bruary  1696-7.  His  Opera  Botemntcoy  with  cut.-, 

\vere  printed  at  London  ia,  6  vols  fiolio,,  in  1720. 

PLUM-:TnEE,.in  botany.  See  Prunus. 

PJ^UMACE,  the.  feathers  which  feiwe  birds  fora 
covering.  See  OpvNIThology,  p.  506. 

PLUMBcLiNi,  among  artificers,  denptes  aperpend^ 
cular  to  the.  horizon  ;  fo  called,  as  being  CQmmoiily  e* 
refted  by  means  of  a  plummet.,. 

PLUMBAGOj  l^ad-wort;  a  genus  of  the  mono- 
gynia  order,  belonging  to  the  .pentandria  ejafs  of  plant.?. 

There,  are  fourfpecies;  the  mo  ft  remarkable  of  which 
are  the  Europxa  and  /Ccylonica.  The  firft  grows  na¬ 
turally  in  the, fouthern  .parts .of  Europe,  and  has  a  pei-. 
eiinial.  root  ftriking  deep  in  the  gioimd.  There  are 
many  (lender  channelled  (talks,  about  tliree  feet  high, 
terminated  by  tufts  of  fmall  funnel-draped  flowers,  of  a 
blue  or  \Yhite  colour.  The  fecond  grows  naturally  in 

both 
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P  um’  .fo,  both  tlse  Indies.  The  upper  part  of  tl.e  flalk  and  cm- 

mun-.beiy  palement  are  covered  with  a  glutinous  juice,  ^diich 
catches  the  fmall  flies  that  light  upon  it.  The  former 
fpecies  is  propagated  by  parting  the  roots,  and  by  ieeclsj 
but  the  latter  is  too  tender  to  thrive  in  the  open  arr  m 
this  countr}". 

Plumbago.  See  Black^LEAD, 

PLUMBERY,  the  art  of  casing  and  working  lead, 

and  uhng  it  in  building.  ^  ^  . 

As  this  metal  melts  foon  and  with  little  heat,^  it  is 
caiy  to  call  it  into  figures  of  any  kind,  by  running  it 
into  moulds  of  brafs,  clay,  plafter,  &c.  But  the  chief 
article  in  plumbery  is  (beets  and  pipes  of  lead  ;  <md  as 
thefe  make  the  bafis  of  the  plumber’s  work,  we  (hall 
here  give  the  procefs  of  making  them. 

In  caftingyto-^^i^,  a  table  or  mould  is  made  life  of, 
which  confiifs  of  large  pieces  of  wood  weU  jointed,  and 
bound  with  bars  of  iron  at  the  ends  ;  oh  the  fides  of 
which  runs  a  frame  confiding  of  a  ledge  or  border  of 
wood,  three  inches  thick  and  four  inches  high  from  the 
•mould,  called  the  JJoarps  :  The  ordinary  width  of  the 
mould,  within  thefe  (harps,,  is  from  four  to  five  feet  5 
and  its  length  is  i6,  17,  or  18  feet.  ^  This  fhould  he 
fomething  longer  than  the  (beets  are  intended  to  be,  in 
order  that  the  end  where  the  metal  runs  off  from^  the 
mould  may  be  cutoff,  bccaufe  it  is -commonly  thin  or 
uneven,  or  mgged  at  the  end.  It  mud  dand  very  even 
or  level  in  breadth,  and  fomething  falling  from  the  end 
in  which  the  metal  is  poured'^^in,  \ix.  about  an  inch  or 
an  inch  and  a  iialf  in  the  length  of  16  or  1 7  feet  or 
more,  according  to  the  thinnefs  of  the  (heets  wanted  ; 
for  the  thinner  the  (lieet,  the  more  declivity  the  mould 
ihould  have.  At  the  upper  end  of  the  mould  dands 
the  pan,  which  is  a  concave  triangular  prifm,  compofed 
of  two  planks  nailed  together  at  right  angles,  and  two 
triangular  pieces  fitted  in  between  them  at  the  ends. 
The  length  of  this  pan  is  the  whole  breadth  of  the 
mould  in  which  the  (beets  are  cad ;  it  dands  with  its 
bottom,  which  Is  a  (harp  edge,  on  a  form  at  the  end  of 
the  mould,  leaning  with  one  fide  againd  it ;  and  on  the 
oppofite  fide  is  a  handle  to  lift  it  up  by,  to  pour  out 
the  melted  lead ;  and  on  that  fide  of  the  pan  next  the 
mould  are  two  Iron-hooks  to  take  hold  of  the  mould, 
and  prevent  the  pan  from  flipping  while  the  melted 
lead  is  pouring  out  of  it  into  the  mould.  This  pan  is 
lined  on  the  infide  with  moidened  fand,  to  prevent  it 
from  being  fired  by  the  hot  metal.  The  mould  is  alfo 
fpread  over,  about  "two  inches  thick,  with  fand  fifted 
and  moidened,  which  Is  rendered  perfedlly  level  by  mo¬ 
ving  over  it  a  piece  of  wood  called  ^Jlrikey  and  fmooth- 
ing  it  over  with  a  fmoothing  plane,  which  is  a  plate  of 
poiifhed  brafs,  about  one-fourth  of  an  inch  thick  and 
nine  inches  fquare,  turned  up  on  all  the  four  edges,  and 
wuth  a  handle  fitted  on  to  the  upper  or  concave  fide. 
The  fand  being  thus  fmoothed,  it  is  fit  for  cading  (beets 
of  lead  ;  but  if  they  would  cad  a  cidern,  they  meafure 
out  the  bignefs  of  the  four  fides  ;  and  having  taken  the 
ilimenfions  of  the  front  or  fore  part,  make  mouldings  by 
prcffing  long  flips  of  wood,  which  contain  the  fame 
mouldings,  into  the  level  fand ;  and  form  the  figures  of 
i>irds,  beads,  &c.  by  prefling  in  the  fame  manner  leaden 
figures  upon  it,  and  then  taking  them  off,  and  at  the 
fame  time  fmoothing  the  fiirface  where  any  of  the  fand 
is  raifed  up  by  making  thefe  impreflions  upon  it.  The 
red  of  the  operation  is  the  fame  in'cading  either  ciderns 
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or  plain  fheets  of  lead.  But  before  we  proceed  to  men¬ 
tion  the  manner  in  which  that  is  performed,  It  will  be 
ne^effary  to  give  a  more  particular  defeription  of  the 
Jrike.  The  ilrike,  then,  is  a  piece  o{  board  about  five 
inches  broad,  and  fomething  longer  than  the  breadth  of 
the  mould  on  the  iiifide  ;  and  at  each  end  is  cut  a  notch 
about  two  inches  deep,  fo  that  when  it  is  ufed  it  rides 
upon  the  (harps  wath  thofe  notches.  Before  they  be¬ 
gin  to  cad,  the  drike  Is  made  ready  by  tacking  cn  two 
pieces  of  an  old  hat  on  the  notches,  or  by  flipping  a 
cafe  of  leather  over  each  end,  in  order  to  raife  the  un¬ 
der  fide  about  one-eighth  of  an  incli  or  fomething  more 
above  the  fand,  according  as  they  would  have  the  fheet 
to  be  in  thicknefs  ;  then  they  tallow  the  under  edge  of 
the  drike,  and  lay  it  acrofs  the  mould.  The  lead  being 
melted,  it  is  put  into  the  pan  with  ladles,  in  wliich, 
when  there  is  a  fiifficient  quantity  for  the  prefent  pur- 
pofe,  the  feum  of  the  metal  is  fwept  off  with  a  piece  of 
board  to  the  edge  of  the  pan,  letting  it  fettle  on  the 
fand,  which  is  by  this  means  prevented  from  falling  in¬ 
to  the  mould  at  the  pouring  out  of  the  metal.  When 
the  lead  is  cool  enough,  which  mud  be  regulated  ac¬ 
cording  to  the  thicknefs  of  the  (beets  wanted,  and  is 
knowm  by  its  beginning  to  dand  with  a  (hell  or  w’'all  on 
the  fand  round  the  pan,  two  men  take  the  pan  by  the 
handle,  or  elfe  one  of  them  lifts  it  by  the  bar  and  chain 
fixed  to  a  beam  in  the  ceiling,  and  pour  it  into  the 
mould,  while  another  man  dands  ready'with  the  drike, 
and,  hs  foon  as  they  have  done  pouring  in  the  metal, 
puts  on  the  mould,  fweeps  the  lead  forward,  and  drawls 
tlie  overplus  into  a  trough  prepared  to  receive  it.  The 
flieets  being  thus  cad,  nothing  remains  but  to  roll  them 
up  or  cut  them  into  any  meafure  wanted :  but  if  it  be 
a  cidern,  it  is  bent  into  four  fides,  fo  that  the  tw^o  ends 
may  join  the  back,  where  they  are  foldered  together  j 
after  wEich  the  bottom  is  foldered  up. 

The  method  of  caJUng  pipes  'Without  foldertng.  To  make 
thefe  pipes  they  have  a  kind  of  little  mill,  with  arms  or 
levers  to  turn  it  withal.  The  moulds  are  of  brafs,  and 
confid  of  two  pieces,  wEich  open  and  Eut  by  means  of 
hooks  and  hinges,  their  inward  caliber  or  diameter  be¬ 
ing  according  to  the  fize  of  the  pipe,  iifually  two  feet 
and  a  half.  In  the  middle  Is  placed  a  core  or  round 
piece  of  brafs  or  irou,  fomewhat  longer  than  the  mould, 
and  of  the  thicknefs  of  the  inward  diameter  of  the  pipe. 
This  core  is  paffed  through  two  copper  rundles,  one  at 
each  end  of  the  mould,  which  they  ferve  to  clofe  ;  and 
to  thefe  is  joined  a  little  copper  tube  about  tw'o  inches 
long,  and  of  the  thicknefs  the  leaden  pipe  Is  intended 
to  be  of.  By  means  of  thefe  tubes,  the  core  Is  retain¬ 
ed  in  the  middle  of  the  cavity  of  the  mould.  The  core 
being  in  the  mould,  with  the  rundles  at  Its  two  ends, 
and  the  lead  melted  in  the  furnace,  they  take  it  up  in 
a  ladle,  and  pour  it  into  the  mould  by  a  little  aperture 
at  one  end,  made  In  the  form  of  a  funnel.  When  the 
mould  is  full,  they  pafs  a  hook  into  the  end  of  the 
core,  and,  turning  the  mill,  draw  it  out ;  and  then 
opening  tlie  mould,  take  out  the  pipe.  If  they  defirc 
to  have  the  pipe  lengthened,  they  put  one  end  of  it  in 
the  lower  end  of  the  mould,  and  pafs  the  end  of  the 
core  into  It ;  then  Eut  the  mould  again,  and  apply  its 
rundfe  and  tube  as  before,  the  pipe  juft  caft  ferving  for 
a  riindle,  &c.  at  the  other  end.  Things  being  thus  re¬ 
placed,  they  pour  in  freE  metal,  and  repeat  the  opera¬ 
tion  till  they  have  got  a  pipe  of  the  kng?h  required. 

For 
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imbum  For  making  pipes  of  fheet-lead,  the  plumbers  have 
11  .  wooden  cylinders,  of  the  length  and  thicknefs  required; 

on  thefe  they  form  their  pipes  by  wrapping  the 
^  fneet  around  them,  and  foldering  up  the  edges  all  along 
them. 

The  lead  which  lines  the  Chinefe  tea-boxes  is  reduced 
to  a  thiiinefs  which  we  are  informed  European  plumbers 
cannot  imitate.  The  following  account  of  the  procefs 
by  which  the  plates  are  formed  was  communicated  to 
a  writer  in  the  Gentleman’s  Magazine  by  an  intelligent 
mate  of  an  Eaft  Indiaman.  The  cafter  fits  by  a  pot  con¬ 
taining  the  melted  metal ;  and  has  two  large  ftones,  the 
under  one  fixed,  the  upper  mo'eeable,  diredfly  before  him. 
He  raifes  the  irpper  ftone  by  prefling  his  foot  upon  the 
fide  of  it,  and  with  an  iron  la^e  pours  into  the  opening 
a  proper  quantity  of  the  fluid  metal.  He  then  imme¬ 
diately  lets  fall  tlie  upper  ftone,  and  by  that  means  forms 
the  lead  into  a  thin  irregular  plate,  which  is  afterwards 
cut  into  a  proper  fhape.  The  furfaces  of  the  flones,  where 
they  touch  each  (^lier,  are  exa^fly  ground  together* 

PLUMBUM,  LEAD.  See  Lead. 

Plumbum  Corneurriy  a  combination  of  lead  with  the 
marine  acid.  Sec  Chemistry,  812. 

PLUME,  in  botany,  the  bud  or  germ.  See  Gem¬ 
ma. 

PLUAIIER  (Charles),  a  learned  Minim,  born  at 
Marfeilles,  and  one  of  the  mofl;  able  botanifts  of  the 
1 7th  century.  He  was  inftru6fed  by  the  famous  Maig- 
nan,  who  taught  huu  mathematics,  turnery,  the  art  of 
making  fpedacles,  buming-glafles,  microfcopcs,  and 
other  works.  He  at  length  went  to  Rome  to  perfect: 
himfelf  in  his  ftudies,  and  there  applied  himfelf  entirely 
to  botany  under  a  fkilful  Italian.  At  his  return  to 
Provence,  he  fettled  in-the  convent  at  Borncs,  a  mari¬ 
time  place  near  Hieres,  where  he  had  the  convenicncy 
of  making  difeoveries  in  the  fields  with  refpeft  to  fim- 
ples.  He  was  fome  time  after  fent  by  the  French  king 
to  America,  to  bring  from  thence  fuch  plants  as  might 
be  of  fervice  in  medicine.  He  made  three  different 
voyages  to  the  AntiUes,  and  flopped  at  the  ifland  of 
St  Domingo.  The  king  honoured  him  with  a  pen- 
fion  ;  and  he  at  laft  fettled  at  Paris.  However,  at  the 
defire  of  M.  Fagon,  he  prepared  to  go  a  fourth  time  to 
America,  to  examine  the  tree  which  produces  the  Je- 
fuits  bark  ;  but  died  at  the  port  of  Santa  Maria,  near 
Cadiz,  in  1706.  He  wrote  fevei*al  excellent  works;  the 
principal  of  which  are,  i.  A  volume  of  the  Plants  in  the 
American  Mands.  2.  A  Treatife  on  the  American 

x.  1^*  .  urneiy  p  a  curious  work  em- 

bellifhed  with  plates; 

PLUMMET,  PLUMB-i?«/(?,  or  Plumb  Uney  an  inftru- 
ment  ufed  by  carpenters,  mafons,  &c.  in  order  to  judfre 
whether  walls,  &c.  be  upright  planes,  horizontal,  or  the 

^’1  called  from  a  piece  of  lead,  fafteiied 

to  the  end  of  a  chord,  which  ufually  conftitutes  this  in- 
itrument.  Sometimes  the  firing  defeends  along  a  wood¬ 
en  luier  &c.  raffed  perpendicularly  on  another;  in  which 
caie  It  becomes  a  level. 

PLUMMING,  among  miners,  is  the  method  of  ufing 
know  the  exaft  pkee  of  the 
adh^t  air-(haft,  or  to  bring  an 

£-r  °  i,  ^  "'Grk*  or  to  Know  which  way  the  load  in- 

dines  when  any  flexure  happens  in  it. 

an  -.fflft  .  A  P«fon  with 

an  »  and  with  pen,  ink,  and  paper,  and  a  long 
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line,  and  a  fun-dial,  after  his  guefs  of  the  place  above  hlumoa'c 
ground,  defeends  into  the  adit  or  work,  and  there-, 
faflens  one  end  of  the  line  to  feme  fixed  thing  in  ^  _ 
then  the  Incited  needle  is  let  to  rell,  and  the  exa6l  point 
w^here  it  refls  is  marked  with  a  pen  :  he  then  goes  on 
farther  in  the  line  flill  faflened,  and  at  the  next  flexure 
of  the  adit  he  makes  a  mark  on  the  line  by  a  knot  or 
otherwnfe  :  and  then  letting  down  the  dial  again,  he 
there  likewife  notes  down  that  point  at  which  the  needle 
ftands  in  this  fecond  pofition.  In  this  manner  he  pro¬ 
ceeds,  from  turning  to  turning,  marking  down  the 
points,  and  marking  the  line,  till  he  comes  to  the  in¬ 
tended  place  :  this  done,  he  afeends  and  begins  to  work, 
on  the  furface  of  the  earth  what  he  did  in  the  adit, 
bringing  the  firfl  knot  In  the  line  to  fuch  a  place  where 
the  mark  of  the  place  of  the  needle  will  again  aiffwer 
its  pointing,  and  continues  tjiis  till  he  come  to  the 
defired  place  above  ground,  which  is  certain  to  be  per¬ 
pendicular  over  the  part  of  the  mine  into  which  the  air- 
fhaft  is  to  be  funk. 

PLUMOSE,  fomething  formed  In  tlie  manner  of  a 
feather,  with  a  flreni  and  fibres-  iffuing  from  it  on  each 
fide  ;  fuch  are  tlie  antennae  of  certain  moths,  butterflies, 

&c. 

PLURAL,  in  grammar,  an  epithet  applied  to  that 
number  of  nouns  and  verbs  which  is  ufed  when  wc  fpeak 
of  more  than  one  thing.  See  Grammar. 

PLURALITY,  a  diferete  quantity,  confining  of 
two  or  a  greater  number  of  the  fame  kind :  tlius  we 
fay,  a  plurality  of  gods,  &:c.  See  the  article  Astro¬ 
nomy,  n®  157.  for  the  arguments  both  for  and  againfl  a 
plurality  of  worlds^ 

pLURALirr  of  Bemfeesy  or  Livin^fy  is  where  the  fame 
clerk  is  poffeffed  of  two  or  more  fplritual  prefermentSi 
with  cure  of  fouls.  See  Benefice. 

The  fmallnefs  of  fome  benefices  firfl  gave  rife  to  plii- 
mlitles-;  for  an  ecclefiaftlc,  unable  to  fubfift  on  a  Angle 
one,  was  allowed  to  hold  two  ;  and  at  lengtii  the  num¬ 
ber  Inci^afed  without  bounds.  A  remedy  was  attempt¬ 
ed  for  this  abiife  at  the  council  of  Lateran  under  Alex¬ 
ander  III.  and  Innocent  III.  in  the  year  1215,  when 
the  holding  more  than  one  benefice  was  forbid  by  a  ca¬ 
non  under  the  penalty  of  deprivation  ;  but  the  fame 
canon  granting  the  pope  a  power  to  difpeiife  with  it  in 
favour  of  peiffons  of  dlllinguifhed  merit,  the  prohibition 
became  almofl:  ufelefs.  They  were  alfo  reflicained  by 
ftatute  21  Hen.  VIII.  cap,  13*  which  ena£ts,  that  if 
any  perfon  having  one  benefice  with  cure  of  fouls,  of 
the  yearly  value  of  81*.  or  above  (in  the  king’s  books), 
accept  any  other  with  cure  of  fouls,  the  firfl  (hall  be 
adjudged  in  law  to  be  void.  See.  though  the  fame  fla- 
tute  provides  for  dlfpeiffatioii  in  certain  cafes. 

Th  England,  in  order  to  procure  a  difpeiifation,  the 
prefeutee  mufl  obtain  of  the  oifliop,  in  wliofe  diogefe 
the  livings  are,  two  certificates  of  the  values  in  the  king’s 
books,  and  the  reputed  values  and  diflance  ;  one  for  the 
arebblfhop,  and  the  other  for  the  lord-chancellor.  And 
if  the  livings  lie  in  two  cKocefes,  then  two  certificates 
cf  the  fame  kind  are  to  be  obtained  from  each  biftiop.. 

He  mufl  alfo  fhow  the  archbifhop  his  prefentatioii  to 
the  fecond  living  ;  and  bring  with  him  two  telllmonlals 
from  the  neighbouring  clergy  concerning  his  behaviour 
and  coiiverfatlon,  one  for  the  archbifhop  and  the  other, 
for  the  lord-chancellor ;  and  he  mufl  alfo  (how  the  nrcli^ 
bifliop  Ills  letters  of  orders,  and  a  certificate  of  his  ha- 
6  vinrj- 
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taken  the  degree  of  mafter  of  arts  at  the  leaft,  in  one 
II  of  the"  univerfities  of  this  realm,  under  the  hand  of  the 
Wutarch.  And  if  he  be  not  doftor  or  bachelor  of  divi¬ 

nity,  nor  doctor  nor  bachelor  of  he  is  to  procure  a 
qualification  of  a  chaplain,' which  is  to  be  duly  regiftered 
in  the  faculty  office,  in  order  to  be-tendered  to  the 
archblfhop,  acCording'to  the  llatute.  And  if  he- hath 
taken  any  of  the  aforefaid  degrees,  which  the  ftatute 
allows  as  qualifications,  he  is  to  procure  a  certificate 
thereof  as  already  mentioned,  and  to  ffiow  the  lame  to 
the  archbhho|> ;  after  wiiich  his  difpenfatiofi  is  made 
out  at  the  faculty  office,  where  he  gives  fee utity  accord¬ 
ing  to  the  diredion  of  the  canon.  He  mufi:  then  re¬ 
pair  to  the  lord-chancellor  for  confirmation  under  ^ the 
"broad  feal ;  and  he  mull  apply  to  the  bi  (hop  of  the  dio- 
.  cefe  where  the  living  lies  for  his  admiffion  and  inftitti- 
tion.  By  the  fevef al  damp  'a6l8,  for  every, -Ikin,  or  pa¬ 
per,  or  parchment,  &c.  on  which  any  difpenfation  to 
hold  two  ecclefialiical  dignities  or  benefices,  or  a  dig¬ 
nity  and  a  benefice,  lhall  be  engroffed  or  written,*  there 
ffiallbe  paid  a  treble  40  6.  llamp  duty. 

We  have  alfo  a  regulation  ift  regard  to  pluralities ; 
but  it  is  often  difpenfed  with  :  for,  by  the  facultry  of 
difpenfation,  a  pluralift  is  required,  in  that  benefice  from 
which  he  (hall  happen  to  be  moll  abfeht,  to  preach  13 
feimons  every  year,  and  to  exercife  hofpitality  for  two 
months  yearly.  ^ 

In  Gennauy  the  pope  grants  dlfpenfatioiis  for'pc^ffef- 
fing  a  plurality  of  benefices,  on. pretence  that  t«lie  eccle- 
fiafiical  princes  there  need  large  revenues  to  bear  t\p 
^gainft  the  Proteftant  princes. 

PLUS,  in  algebra,  a  cliaradler  marked  thus  +,  ufed 
for  the  figii  of  addition.  See  Algebra,  p.  400,  and 
NKGJTirF  Sine, 

PLUSH,  in  commerce,  &c.  addnd  of  ftiilF,  having 
a  fort  of  velvet  knap  or  fiiag  on  one  Tide,  conspofed  re¬ 
gularly  of  a  woof  of  a  fiiigle  woollen  tliread  arid  a 
double  warp  the  one  wool,  of  two  threads  twilled ; 
the  other,  goats  or  camels  hair  ;  though  there  are  fome 
plufhes  entirely  of  woffted,  and  others- oompofed  wholly 
of  hair. 

PLUTARCH,  a  great  philofopher  and  hlfiorian  of 
antiquity,  who  lived  from  the  reign  of  Claudius  to  that 
of  Hadrian,  was  born  at  Chseronea,  a  fmall  city  of  Bceo- 
tia  in  Greece.  Plutarch^s  family  was  ancient  in  Chaeio- 
nea:  his  grandfather  Lamprias  was  eminent  for  his  learn¬ 
ing  and  a  philofophcr  p  and  is  often  mentioned  by  Plu¬ 
tarch  in  his -writings,  as  is  alfodiis  father.  Plutarch 
was  Initiated  early  in  lludy,  to  which  he  was  naturally 
inclined  ;  and  was  placed  under  the  care  of  Ammonius, 
an  Egyptian,  vidio,  having  taught  philofophy  v,nth  great 
Teputation  «at  Alexandria,  from  thence  ravelled  into 
Greece,  and  Tcttkd  at  Athei^s.  Under  this  mailer  he 
made  great  advances  in  knowledge;  and  like  a  thorough 
philofopher,  more  apt  to  regard  things  than  words,  he 
purfued  this  knowledge  to  the  negle^l  of  languages. 

The  Roman  language  at  that  time  was- not  only  the 
language  of  Rome,  but  of  Greece  alfo  :  atid  mucbmorc 
ufed  there  than  the  LTcncb  is  now  in  England.  Yet 
Jie  was  fo  far  from  regai^ding  k  tben,  that,  as  we  learn 
from  himfeif,  he  becajne  not  coiwerfant  in  it  till  the 
declenfion  of  his  life  and,  though  he  is  fuppofed  to 
.  have  refided  in,  R.ome'  near  40  years  at  different  times, 
yet  he  never  feems  to  have  acquired  a  comjfetent  (kill 
in  it.  But  this  was  not, the  work  ;  be  did  not  cuki- 
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vate  his  mother-tongue  with  any  great  exaftneis ;  and  Plutirek, 
hence  that  harlhnefs,  inequality,  and  obfeurity  in  his  — 
ftyle,  which  has  fo  frequently  and- fo  juftly  been  com¬ 
plained  of. 

After  he  was  principled  and  grounded  by  Ammonius, 
harng  an  InfatiTole  thiril’  for  khoA^dedge,  be  refolved  to 
travel.  Egypt  was  at  that  time,  as  formerly  it  had 
been,  famous  for  learning';  and.probably  the  myfteriouf- 
nefs  of  their  do^lnne  might  tempt  him,  as  k  had  templ¬ 
ed  Pythagoras  and  others,  to  go  and  converfe  with  the 
priefthood  of-that-c6untry.  This  appears  to  have  been 
particularly  his  bufinefs,  bybis' treatife  0/  JJif  and  Qfi- 
ris  :  in  which  he  (hows  himfeif  verfe^d  in  the  ancient 
theology  and.philofopihy  of  the  wife  men.  Fix>m  E- 
gypt  he  retiuTied  into  ftreece  ;  and  vifiting  in  his  way  ' 
all  the  -academies  and  fchools  of  the  philofqphers,  p- 
thered  from  them  many  of  thofe  obfervatbns  with  which 
be  has  abundantly  enriched  pofterity.  -He  does  not 
feem  to  have  been  attached  to  any  particular  fe6l,  but 
culled  from  -each  of  them  whatever  he  thought  exceU 
lent  and  worthy  to  be  regarded.  *He  could  not  bear 
the  paradoxes  of  the  Stoics,  but  yet  was  more  averfe 
from  the  impiety  of  the  Epicureans-;  in  many  things 
he  followed  Ariftotk,;;but  his  favourites  were  Socrates 
and  Plato,  whofe  memory  he  revered  fo  highly,  that  he 
annually  celebrated  their  birth-days  witli'  much  folemni- 
ty.  Befides  this,  he  applied  himfe-lf  with  extreme  di* 
ligence  to  colle<Sl  not  only  all  books  that  were  excellent 
in  their  kind,  but  alfo  all  the  fayings  and  obfervations 
of  wife  men  which  he  had  heard  in  converfation  or  had 
received  Trom  others  by  tradition  ;  and  likewife  to  con- 
fult  the  records  and  public  inftruments  preferved  in 
cities  which  he  had  vITited  in  his  travels.  He  took  a 
particular  journey ^to  Sparta,  to  Tearch  the  archives  of 
that  'famous  commonwealth,  to  underffand  thoroughly 
the  model  of  their  ancierft  .government,  the  hiffory  of 
their  legiflators,*  their  kings,  and  their  epliori ;  and  dh 
geffed  all  their  memorable  deeds  and  fayings  with  much 
care.  .He  t6ok  the  fame  methods  with  regard  to  many 
other  commonwealths ;  ^nd  thus  Was  enabled  to  leave 
us  inliis  works  fuch  a  rich  c;ibinet  of  obfervation  upon 
men  and  manners,  as,  in  the  opinion  of  Montaigne  and 
Bayle,  have  rendered  him  the  moft  valuable  uuthor  of 
antiquity-. 

The  circumftances  of  Plutarch^s  life  are  not  known, 
and  therefore  cannot  be  related  with  any  exa<^nefs.  Ac* 
cording  to  the  learned  Fabriclus,  he  was  born  undef 
Claudius,  50  years  after  the  Chriffian  era.  He  was 
married  to  a  moft  amiable  -woman  of  his  own  native 
town,  whofe  name,  according  to  the  probable  conjee*, 
ture  of  Riialdus,  was  Timoxena,  and  to  whofe  feiife  and 
virtue  he  has  borne  the  moft  affe6lionate  teftimony  in 
his  moral  w'or-ks.  He  had  feveral  children,  and  among 
them  two  fons  ;  one  called  Plutarch  after  himfeif,  the 
other  Lamprias  in  memory  of  his  grandfather.  Lam- 
prias  was  he,  of  all  his  children,  who  feems  to  have  in¬ 
herited  his.  father’s  philofophy  ;  and  to  him  we  owe  the 
table  or  catalogue  of  Plutarch’s  writings,  and  perhaps 
alfodiis  apophthegms.  He  had  a  nephew,  Sextus  Chae- 
roneus,  who  taught  the  learned  emperor  Marcus  Aure¬ 
lius  the  Greek  toiigue,,and  was  much  honoured  by  him. 

Some  think,  that  the  critic  Longinus  was  of  his  family; 
and  Apuleius,  in  the  fii'ft  book  of  his  Metamorphofts, 
affirms  himfeif  to  be  defeended  from  him. 

On  what  occafiqn,  and  at  what  time  of  his  life,  he 

went 
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w-nt  to  Rome,  liow  long  he  lived  there,  ?nd  when  he 
finally  returned  to  bis  own  country',  are  all  uncertain. 
It  18  probable,  that  the  fame  of  him  went  thither  before 
iuin,  not  only  liecaiife  he  f  ad  publifned  feveral  of  his 
^rorks,  but  beraufe  immedlatelv  upon  his  arrival,  as 
there  is  reafon  to  believe,  he  had  a  ^{reat  refort  of  the 
Komnn  nobility  to  hear  him:  fur  he  tells  us  Iiimlelf, 
that  he  was  fo  taken  i:])  in  giving  lectures  of  philofophy 
to  the  great  men  of  Rome,  that  he  had  not  time  to 
make  himftif  mafier  of  tlie  Latin  tongue,  which  is  one 
of  the  fird  thino-s  that  would  naturally  have  engaged 
iiis  attention,  it  appears  that  l  e  was  feveral  times  at 
Rome ;  and  perhaps  one  motive  to  his  inhabiting  tifere 
xvas  the  intiraaey  he  had  contra^fed  in  fome  of  thefc 
journeys  with  SoiHus  Senecio,’  a  great  and  worthy  man, 
who  i\ad  been  four  times  conful,  and  to  whom  Plutarch 
has  dedicated  many  of  ids  lives.  Rut  the  great  induce¬ 
ment  which  carried  him  firil  to  Rome,  was  undoubt¬ 
edly  that  wdiieh  hid  ciiiTied  him  into  fo  many  other 
parts  of  the  world  ;  namely,  to  make  cbfer\*at:ons  upon 
men  and  manners,  and  to  collj£l  materials  for  writing 
the  lives  or  the  Roman  rvorthies,  in  the  fame  manner  as 
he  had  already  wTitteu  thofe  of  the  Grecian  :  and  ?c- 
vordmgly  he  not  only  eonverfed  with  all  the  living,  but 
Larclied  tlie  records  of  the  Capitol,  and  of  all  the  libra¬ 
ries.  Not  but,  as  we  learn  from  Suidas,  he  w^us  intvuft- 
id  alfo  with  the^  management  of  i)ul>Iic  afFairs  in  the 
vmpire,  during  his  reiidencc  in  the  metroj^olif:.  “  Phi- 
tirch  (lays  he)  lived  in  the  time  of  Trajan,  who  be¬ 
llowed  on  him  tlie  confular  ornaments,  and  alfo  caufed 
i.n  edidt  to  be  palfed,  that  the  magillmtes  or  officers  of 
Illyria  flioidd  do  nothing  in  tliat  province  wdtliout  his 
]nioA\ ledge  and  approbation.  ’ 

^  When  and  how  he  was  made  known  t(>  Trajan  Is 
hkcw"ife  inicertain  :  but  it  is  generally  fiippofed  that 
*rrajan,  a  private  man  when  Plutarch  fidl;  came  to 
among  other  mobility,  one  of  his  auditorr. 
It  is  aiio^  fuppofed,  that  tliis  wife  emperor  made  ufe  of 
hiiu  in  his  councils  ;  at  leaft,  much  of  the  happinefs  of 
his  reign  has  beeiijniputed  to  Plutarch.  Fabneius  af- 
ferts  that  lie  was  Trajan’s  preceptor,  and  that  he  w^aa 
rajfcd  to  the  conluh'ir  dignity  by  him,  and  made  procu¬ 
rator  of  Greece  in  Ids  ok!  age  by  the  emperor  Adrian. 
A\e  are  ecjUJiUy  at.  a  lofs  concerning  the  time  of  his 
cihode  in  the  impeilal  cUy ;  which,  however,  at  different 
t  imes,  is  not  imagined  to  faU  mucli  ihoit  of  40  )*car8. 
The  di  fire  of  vifitlng  his  native  country,  fo  natural  to 
Uil  men,  and  efpeeiaily  wdien  gioivlng  old,  prevailed 
watli  him  at  length  to  leave  Italy  :  and  at  his  return  ho 
teas  Uftaiiimonily  eliofen  aiehon-  or  chief  inagllhate  of 
Lharronea,  and  not  Jong  after  admitted  into  the  mim- 
i  yrof  the  Delphic  Apollo’s  pried s.  \Vc  have  no  Dar‘ 
ticukir  account  of  his  death/either  as  to  die  maimei-  of 
It  or  the  year  ;  only  it  is  evident  that  he  lived,  and 
voiitmued  his  fiudies,  to  a  good  old  age.  The  moll 
tirobahk  conjecture  is  that  of  l-thricius,  who  Lvs  he 
<clie^n  the  fifth  year  of  Adrian  at  the  age  of  70.' 

His  w^oi'Ks  have  been  dtided,  and  they  admit  of  a 
pretty  equal  divibon,  into  Idves  and  Hoi'aks  .:  the  for¬ 
mer  of  winch,  in  his  own  efti, nation,  were  to  he  prefer- 
Ted  as  more  imble  than  the  latter.  His  dvle,  as  we 
hav^e  already  ohferved,  lias  been  exeepted  to  wiih  fome 
^ealon:  he  has  alio  been  crlticiful  for  iome  milkkes  in 
Koman  antiquities,  and  for  a  little  partiality  to  the 
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for  the  cnpiIoufRCiH  of  Iiis  fine  finfe  and  learning,  for 
Ilia  integrity,  and  for  a  certain  air  of  goodnefs  which 
appears  in  all  he  wrote.  HiA  bufinefswas  not  to  pleafe 
the  ear,  but  to  inflrueF  and  ciiann  the  iniud  ;  ard  in 
th;r»  none  ever  wxrg  beyond  him.  Of  his  moral  vvit- 
tiugs  it  is  to  be  regretted  that  we  have  no  <  Icgant  Itng- 
iifli  tranfiation,  Lven  his  were  e'hielly  known 

to  the  Englilh  reader  by  a  motley  and  mifcrable  verfion, 
till  a  new  one  cxecuteu  witli  fidelity  and  fpirit  was  pre- 
fented  to  the  public  by  the  Limgliornes  in  1770.  On 
the  whole,  it  is  to  be  wifhtd  that  this  moll  amiable  ino- 
ralill  and  biographer  had  added  a  life  of  liimfclf  to  thofe 
wliich  he  has  given  to  the’  world  of  ethers,  as  the  jiar- 
tieulars  which  otlier  writers  have  prelerved  of  Iiis  ucr- 
fonal  Idllory  arc  very  doubtful  and  iinpcrfcfl. 

PLUTO,  in  Pagan  woHhip,  the  king  of  the  infer- 
nal  regions,  was  the  fon  of  Saturn  and  Ops,  and  the 
brother  of  Juj^iter  and  Neptune.  This  deity  finding 
lumftlf  childleis  and  iinmanied,  mounted  his  chariot  tu 
vifit  the  world  ;  and  anaving  in  Sicily,  fell  in  love  witli 
Proftrpine,  whom  he  faw  gathering  dowers  with  her 
companions  in  the  valley  of  "Lima,  near  mount  Aitn?L ; 
when,  forcing  her  into  Iris  chariot,  he  drove  her  to  the 
river  Cliemarus,  through  wLieli  he  opened  himfelf  a 
paffage  back  to  the  realms  of  niglit.  Sec  Cerls  and 
pROSERlMNl:. 

Pluto  is  uluilly  reprefented  in  an  ebony  chariot  urnwn 
oy  foi  r  black  liorLs  ;  fometimcs  holding  a  fcej)lre,  to 
(Lnote  hiR  power  ;  at  others,  aw  uid,  with  whii  h  he 
drives  away  the  gholls ;  and  at  others,  fome  kevs,  :  > 
figiiify  that  he  had  the  keys  of  deaih.  Homer  obterves^ 
th<u  liis  helmet  had  the  quality  of  rendering  the  w'earer 
invilible,  and  that  Minerva  borrowed  it  in  order  tt»  be 
concealed  from  Mars  when  Ihe  fought  againft  the  Tro¬ 
jans.  Phito  was  greatly  revered  both  "bv  the  Gievks 
and  Romans,  who  evccfcd  tenipli'i  and  altars  to  hln\ 
To  this  god  facrifice?^  were  offered  in  the  night,  and  it 
w  as  not  Idwtul  to  olFer  tiicm  bv  day. 

PLUTUS,  in  Pagan  worihip,  the  god  of  riches,  i.s 
frequently  confounded  wdth  Pluto.  He  was  reprcfeiUctl 
as  appearing  lame  wlicn  he  approached,  and  w  itii  win  js 
at  his  departure;  to  Ihovv  the  diifiealty  of  rmalllng 
wealth,  and  the  uncertainty  of  its  cniovment.  He  wT, 
alfo  frecjiiently  leprefented  blind,  to  (Ivow  that  he  often 
bellow Cii  his  favours' on  the  moil  unw^ortlv"'’,  aniJ  left  in 
necefiity  thofe  w  ho  had  the  greateft  ment/ 
^^^HVIALIS.  See  Chap.adrius,  7. 

PLU  VIUS,  a  furiiame  of  Jupiter.  He  was  invoked 
by  that  name  among  the  Romans  v.dienever  the  earth 
was  ])arched  up  by  continual  heat,  and  was  in  want  of 
rcfrelhing  rains.  Pic  iiad  an  altar  in  tlie  temnle  on  tli'** 
cajfitol.  ^ 

i^IA  LRS,  in  fortification,  denote  a' kind  of  bakmc  .* 
ufed^  in  raifing  or  letting  downi  a  draw’-bridge.  'Ihtev 
conlilt  of  tw’o  timber  levers,  twice  as  long. as  the  hridf  C 
they  lift,  joined  togedicr  by  otlier  limbers  framed  in  t'ne 
iirm  ot  a  St  Aiulrewks  crofi?  to  coinitf.-po’fe  them, 
'riicy  are  fuj, ported  In-  t\.  o  upright  jambs,  oa  v.  hb  ii 
tney  hving;.:nid  the  l-ridgc  is  radld  nr  let  dowir  In- 
me:ms  of  th.ui,...,  joining  the  ends  ef  the  tdvu.s  aid 
o ridge.  "  ' 

PL\  ING,  III  ilie  fe-i  lar.gu  ige,  the  aft  of  r  akie..', 
or  em.eawurmg  to  n  ake,  a  progrefi  agair.ii  the  direct 
tiaa  o,  tlie  v/iud.  lienee  a  !hip  :hr.t  tidvare  s  v.nll  in 
her  co't.-.e  .t:  ihismam.cr  of  failiivr.  ^ 

plyov. 
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Pljmmith.  plyer.  See  the  articles  Beating,  Pitching,  and 
Tacking. 

PLYMOUTH,  a  town  of  Devonfhlre,  m  England, 
about  215  miles  from  London,  Hands  between  the  nvers 
Plym  and  Tamar,  juft  before  they  fall  into  the  Britifti 
Channel.  From  a  mere  filhing  village  it  has  become 
/  one  of  the  largell  towns  iii  the  county  ;  and  is  one  of 
the  chief  magazines  in  the  kingdom,  on  account  of  its 
port,  which  is  O’le  of  the  hifeft  in  England,  and  which 
is  fo  large  as  to  be  able  to  contain  1000  fail.  It  is  de¬ 
fended  by  fevcral  different  forts,  mounting  altogether 
nearly  300  guns  ;  of  which  the  chief  is  the  Royal  Cita¬ 
del,  erected  in  the  reign  of  Charles  II.  oppofite  to  St 
Nlcliolas  lOand,  which  is  within  the  circuit  ot  its  walls, 
and  contains  a  large  Hore-houre  and  five  regular  baf- 
tions.  In  time  of  war  the  outward-bound  convoys  gene¬ 
rally  rendezvous  at  Plymouth,  and  homeward-bound 
fliips  genendly  put  in  to  provide  pilots  up  the  Channel. 
It  is  alfo  a  great  place  of  refort  for  men  of  war  tliat  are 
wind-bound. 

The  mouth  of  the  Tamar  is  called  Ham-Ooze,  and 
that  of  Plym  Catv^'Titer,  which  are  both  commanded  by 
the  caftlc  on  St  Nicholas  Ifland.  About  two  miles  up 
tlie  mouth  of  the  Tamar  there  are  four  docks,  two  of 
which  were  built  in  the  reign  of  William  III.  one  wet 
and  the  other  dry,  and  two  which  have  been  built  fince. 
They  have  every  conveniency  for  building  or  repairing 
fhlps,  and  one  of  them  is  hewn  out  of  a  mine  of  flate 
and  lined  with  Portland  Hone.  This  town  enjoys  a 
pilchard  fifhery  of  conftderable  importance,  and  carries 
on  an  extenftve  trade  with  Newfoundland  and  the  Straits. 
There  is  a  cuflomhoufe  in  it ;  and  though  there  are  two 
churches  (and  befides  feveral  meetlng-lioufes),  yet  each 
church  has  fo  large  a  cure  of  fouls,  that  tlie  parifti  clerks 
were  till  very  lately  in  deacon’s  orders,  to  enable  them 
to  perform  all  the  occaftonal  and  other  offices.  The 
feat-rents  are  given  to  the  poor.  The  le6Iurcrs  arc 
chofen  every  three  years  by  the  coi*poration,  which  was 
conilituted  by  Flenry  VI.  and  conftfts  of  a  mayor,  12 
aldermen,  and  24  common-council  men.  The  mayor 
is  eledled  by  a  jury  of  36  perfons,  chofen  by  four  others, 
two  of  whom  are  appointed  by  the  mayor  and  aldermen, 
and  the  other  two  by  the  common-council.  There  is 
alfo  a  recorder,  and  a  town-clerk,  whofe  place  is  very 
profitable.  The  town  confffis  of  four  divifions,  which 
were  anciently  governed  by  four  captains,  each  of  whom 
had  three  conftables  under  him.  It  is  well  fupplied 
with  frefh  water,  which  was  brought  from  the  diftance 
of  feven  miles,  by  Sir  Francis  Drake  a  native  of  the 
town.  The  toll  of  the  markets,  and  of  the  cotton, 
yarn,  See,  with  the  profit  of  the  mill,  which  is  very 
confiderable,  belongs  to  the  corporation,  as  do  the  re¬ 
venues  of  the  (hambles,  which  are  farmed  out  for  the 
mayor’s  kitchen.  There  is  a  charity-fchool  in  Plymouth, 
four  hofpltals,  and  a  workhoufe,  in  all  which  100  poor 
children  are  clothed,  fed,  and  taught ;  and  there  are 
two  printlng-houfes.  To  one  of  the  liofpitals  Colonel 
Jory  gave  a  charity  for  12  poor  widows,  as  he  did  a 
mace  woith  i2o  l.  to  be  carried  before  the  mayor,  and 


fix  good  bells,  valued  at  500 1.  to  Charles-Church,  fo  P'ymotth, 
called  from  our  kings  in  whofe  reigns  it  was  begun  and  ^^^yntcria. 
finifhed.  In  the  entrance  of  the  bay  lies  the  famous 
Edyllone-rock,  which  is  covered  at  high-water,  and  on 
which  the  ingenious  Mr  WinHanley  built  a  liglit-houfe, 
that  was  blown  down  in  the  terrible  hurricane  of  Nov. 

27  th  1703,  and  himfelf,  with  others  that  %vere  with 
him  in  It,  never  more  heard  of.  However,  another  was 
eredled  in  the  room  of  it,  l)y  the  corporation  of  the 
Trinity-houfc,  in  purfuance  of  an  uSi  of  the  5th  of 
Qjieen  Anne,  which  was  dellroyed  by  an  accidental  fire 
Dec.  4tli  1755,  rebuilt  in  1759:  which  alfo  was 
burnt  down,  and  rebuilt  in  tlie  year  177O.  In  the 
reign  of  Edward  III.  the  French  landed,  and  burnt 
part  of  the  town,  but  were  foon  repulfed  by  Hugli 
Courtenay  earl  of  Devon.  In  the  reign  of  Henry  IV. 
the  French  landed  here  again,  and  burnt  600  houfes. 
Between  this  town  and  the  fea  is  a  hill  called  the  Haw, 
which  has  a  delightful  plain  on  the  top,  having  a  plea- 
fant  profpedl  all  round  it,  and  a  good  landmark  for  the 
ufe  of  mariners.  The  lift:  of  parliament-men  for  this 
borough,  formerly  divided  into  two  parts,  by  the  names 
of  Sutton- Valtort  and  Sutton-Prior,  commences  the  26th 
of  Edward  I.  and  continues  to  the  14th  of  Edward  IIL 
after  which  w'e  find  no  return  made  for  it  till  the  20th 
of  Henry  VI.  wlien  the  privilege  was  renewed.  Oathe 
Haw’’  is  a  fort,  which  at  once  awes  the  towm  and  defends 
the  harbour.  Here  is  a  ferry  over  the  Tamar,  called 
Crumw'ell  or  Crimble  Paflage,  the  weft,  fide  of  wdiich  is 
called  Weftone-Houfe,  and  is  in  Devonftiire,  though 
moft  of  the  paiifti  wffierein  it  ftands  Is  in  Cornw^all.  In 
April  1759  the  parliament  granted  25,159!.  for  the 
better  fortifying  the  towm  and  dock  of  Plymouth  5 
which  was  vifited  by  George  III.  with  the  Queen, 
in  Auguft  1789.  N.  Lat.  50.  26.  W.  Long.  4.  15. 

Plymouth,  in  New  England,  a  fea-port  town,  and 
capital  of  the  county  of  the  fame  name,  in  the  province 
of  Maflachufets  Bay,  in  North  America.  It  is  remark¬ 
able  for  having  been  the  firft  fettlement  in  New  Eng¬ 
land,  and  for  having  had  the  firft  place  of  worfhip.  It 
is  feated  at  the  fouth  end  of  Plymouth  Bay.  W.  Long* 

70.  10.  N.  Lat.  41.  58. 

PLYNTERIA,  a  Grecian  feftival  in  honour  of 
Aglauros,  or  rather  of  Minerva,  who  received  from  the 
daughter  of  Cecrops  the  name  of  Aglauros.  The  word 
is  derived  from  Trxwnv^  lavare,  becaufe  during  tiie  folem- 
nlty  they  undrefled  the  ftatuebf  the  goddefs  and  waftied 
it.  The  day  on  which  it  was  obferved  was  looked  up¬ 
on  as  unfortunate  and  inaufpicious  5  and  therefore  no 
perfon  was  permitted  to  appear  in  the  temples,  as  they 
were  purpofely  furrounded  with  ropes.  The  arrival  of 
Alcibiades  In  Athens  that  day  was  thought  very  unfor¬ 
tunate,  but  the  fuccefs  that  ever  after  attended  him 
proved  it  to  be  otherwife.  It  Xvas  cuftomary  at  this 
feftival  to  bear  in  proceffion  a  clufter  of  figs  ;  which  in¬ 
timated  the  progrefs  of  civilization  among  the  firft  in¬ 
habitants  of  the  earth,  as  figs  ferved  them  for  food  after 
they  had  found  a  diflike  for  acorns. 
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M>  ition  HIS  term  is  reftridled,  in  the  prefent  habits  of 
M  iterm.  JL  owr  language,  to  that  part  of  natural  philofophy 
f  w’hich  treats  of  the  mechanical  properties  of  elallic 

I,  fluids.  The  word,  in  its  original  meaning,  exprefles  a 

i  quality  of  air,  or  more  properly  of  breath.  Under  the 

article  Physics  we  obferv^ed,  that  in  a  great  number 
of  languages  the  term  ufed  to  Cxprefs  breath  was  alfo 
one  of  the  terms  ufed  to  exprefs  the  animating  principle, 
A  nay,  the  intelledlual  fubftance,  the  foul.  It  has  been 

perhaps  owing  to  fame  attention  to  this  chance  of  con- 
fuflon  that  our  philofophers  have  appropriated  the  term 
Pneumatics  to  the  fcience  of  the  mechanical  proper¬ 
ties  of  air,  and  Pneumatologv  to  the  fcience  of  the 
intelleftual  ‘phenomena  confequent  on  the  operations  or 
^  affedlions  of  our  thinking  principle, 
lint  of  I'^ve  extended  (on  the  authority  of  prefent  cuf- 

tii  Science  tom)  the  term  Pneumatics  to  the  fludy  of  the  me¬ 
chanical  proporties  of  all  elaftic  or  fenfibly  compreflible 
fluids,  that  is,  of  fluids  whofe  elafliicity  and  comprefli- 
bility  become  an  interefting  objeft  of  our  attention  ;  as 
the  teim  Hydrostatics  is  applied  to  the  fludy  of  the 
mechanical  properties  of  fuch  bodies  as  interefl  us  by 
their  fluidity  or  liquidity  only,  ®r  whofe  elaflicity  and 
comprefiibility  are  not  familiar  or  iiiterefling,  thougli 
not  lefs  real  or  general  than  in  the  cafe  of  air  and  all 
vapours. 

N  >rccife  indulged  in  the  obfervation  by  the  bye, 

[TinJ  to  the  that  there  is  no  precife  limit  to  the  different  clafl'es  of 
111  -ent  natural  bodies  with  refpe^l  to  their  mechanical  proper¬ 
ties.,  There  is  no  fucli  thing  as  a  body  perfe<5lly 
hard,  perfe<5lly  foft,  perfetftly  elaftic,  or  pcrftdlly  in- 
comprefiible.  All  bodies  have  foine  degree  of  elaili- 
city  intermixed  with  fome  degree  of  dii<ft;ility.  Wa¬ 
ter,  mercury,  oil,  are  compreflible  ;  but  their  comprefli- 
bility  need  not  be  attended  to  in  order  perfedlly  to  uii- 
derftand  the  phenomena  confequent  on  their  materiality, 
fluidity,  and  gravity.  But  if  we  negle6l  the  comprefli- 
bility  of  air,  we  remain  ignorant  of  the  caufe  and  nature 
of  its  moft  interefting  phenomena,  and  but  imperfedlly 
informed  with  refpe^l  to  tliofe  in  which  its  elaflicity  has 
fio  fhare  ;  and  it>is  convenient  to  attend  to  this  diftinc- 
tljjp  in  our  refearches,  in  order  to  underfland  thofe 
phenomena  which  depend  folely  or  chiefly  on  compref- 
libility  and  elafticity.  This  obfervation  is  important ; 
for  here  elaflicity  appears  in  its  moft  Ample  form,  unac¬ 
companied  with  any  other  mechanical  affedlion  of  matter 
(if  we  except  gravity),  and  lies  moft  open  to  our  obfer- 
vation,  whether  employed  for  invefligating  the  nature 
of  this  very  property  of  bodies,  or  for  explaining  its  mode 
'of  adlion.  We  ftiall  even  And  that  the  conflitution  of 
an  avowedly  elaftic  fluid,  wliofe  rompreflibility  is  fo 
very  fenfible,  will  give  us  the  diilindleft  notions  of  flui¬ 
dity  in  general,  and  enable  us  to  underftand  its  cbarac^ 
terijhc  upp.arunrcs,  by  which  it  is  diitlngiiifhed  from  fo- 
IiditYj  iiamelv,  the  diftribution  of  prefTiire  thro’ 

all  its  parts  in  e\'ery  dire61ion,  and  the  horizontality 
v\hich  its  furface  affumes  by  the  a6lion  of  gravity :  phe- 
uomena  which  have  been  affumed  as  equivalent  to  the 
definition  of  a  perfedl  fluid,  and  from  which  all  "the  laws 
Ci  hydroftatlcs  and  hydraulics  have  been  derived.  And 
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thefe  law's  have  been  applied  to  the  explanation  of  the 
phenomena  around  us;  and  water,  mercury,  oil,  &c. 
have  been  denominated  fluid  only  becaufe  their  appear¬ 
ances  have  been  found  to  tally  exadlly  with  thefe  confe- 
quences  of  this  definition,  wdu'le  the  definition  itfclf  re- 
mains  in  the  form  of  an  aflumption,  unfupported  by  any 
other  proof  of  its  obtaining  in  nature.  A  real  mecha¬ 
nical  philofopher  will  therefore  attach  himfelf  with  great 
eagernefs  to  this  property,  and  confider  it  as  an  intro- 
dudlion  to  much  natural  fcience.  ^ 

Of  all  the  fenfibly  compreflible  fluids  air  is  the  moft  Air  the 
familiar,  was  the  firft  ftudied,  and  the  moft  minutely 
examined.  It  has  therefore  been  gcnci  .Jly  taken  as 
example  of  their  mechanical  properties,  while  thofe  me- ^jid. 
chanical  properties  which  are  peculiar  to  any  of  them, 
and  therefore  charadleriftic,  have  ufiially  been  treated 
as  an  appendix  to  the  general  fcience  of  pneumatics. 

No  objedioii  occurs  to  us  againft  this  method,  which 
will  therefore  be  adopted  In  treating  this  article.  ^ 

But  although  the  mechanical  properties  are  the  pro-  n:frcrcnt 
per  fubje6ls  of  our  confideration,  it  will  be  impoflible  P’'<lPcrtic« 
to  avoid  confidering  occafionally  properties  which  are 
more  of  a  chemical  nature  ;  becaufe  they  occafion  fuch 
modifications  of  the  mechanical  properties  as  would  fre¬ 
quently  iDe  unintelligible  without  confidering  them  in 
coiijundlion^  with  the  other  ;  and,  on  the  other  hand, 
the  mechanical  properties  produce  fuch  modifications  of 
the  properties  merely  chemical,  and  of  very-  interefting 
phenomena  confequent  on  them,  that  thefe  w-ould  often 
pafs  unexplained  uiilefs  we  give  an  account  of  them  in 
this  place.  5 

By  marh'intcal  properties  we  would  be  iinderftood  to  Mechankal 
mean  fuch  as  produce,  or  are  conne6le(l  with,  fenfible 
changes  of  motion,  and  which  indicate  the  prefence  and 
agency  of  moving  or  mechanical  powers.  They  are 
therefore  the  fubjedl  of  mathematical  difcufiion  ;  admit¬ 
ting  of  meafure,  number,  and  dire(Slion,  notions  purely 
mathematical. 

^  We  (hall  therefore  begin  with  the  confideration  of 
air. 

^  It  is  by  no  means  an  Iille  queftion,  IVhat  is  this  Whit  is 
air  of  w'hich  fo  much  is  faid  and  written  We  fee 
nothing,  we  feel  nothing.  We  find  ourfelyes  at  liberty 
to  move  about  in  any  diredlron  without  any  let  or  hiii- 
derance.  Whence,  then,  the  aflertion,  that  we  arc  fur- 
rouiided  with  a  matter  called  air?  A  few  very'  Ample 
obfervations  and  experiments  will  (how  us  that  this  after- 
tion  is  well  founded.  g 

We  are  acciiftomed  to  fay,  that  a  veflel  is  empty  Proofs 
when  we  have  poured  out  of  it  the  water  which  it  con-^^‘^^  ** 

tamed.  Take  a  cylindrical  glafs  jar  (fig.  i.),  having 
a  fmall  hole  in  its  bottom  ;  and  liavuig  ftopped  this  hole,  CCCXCtXi 
fill  the  jar  w-ith  w-ater,  and  then  pour  out  the  water,  ^ 
leaving  the  glafs  empty,  in  the  common  <acceptatu)n  of 
the  word.  Now,  throw  a  bit  of  cork,  or  any  light 
body,  on  the  furface  of  w-ater  in  a  ciftern-;  cover  this 
with  the  glafs  jar  held  in  the  hand  w'ith  its  bottom  up¬ 
wards,  and  move  it  dowmwards,  keeping  it  all  the  w’hlle 
in  an  upright  pofitlon.  The  cork  will  continue  to  float 
on  the  furface  of  the  water  in  the  inlide  of  the  glafs, 
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Titid  will  moil  dirunctly  fhow  whercaoovits  that  fan  ace 

is.  It  will  thus  be  fecn,  that  the  water  within  the 
<rlafs  has  its  furface  conhderably  lower  than  that  of  the 
furroundinf  ^vater ;  and  however  deep  we  immerge  the 
.dafs,  we  (hall  find  that  the  water  will  never  rife  in  the 
fnfide  of  it  fo  as  to  fill  it.  If  plunged  to  the  depth  of 
32  feet,  the  water  will  only  half  fill  it;  and  yet  th? 
acknowledged  laws  of  hydroHatics  tell  us,  that  the^  wa¬ 
ter  vvould  fill  the  glafs  if  there  were  nothing  to  hinder 

it.  There  is  therefore  fomething  already  within  th^ 
glafs  which  prevents  the  water  from^  getting  into  it ; 
xnanifefling  in  this  manner  the  mod  didinclive  property 
of  matter,  vi/.  the  hindering  other  matter  from  occu¬ 
pying  the  fame  place  at  the  fame  time. 

V<  fiWTeJl  of  While  things  are  in  this  condition,  pull  the  dopper 
irnpulfivc  out  of  the  hole  in  the  bottom  of  the  jar,  and  the  w'ater 
will  indantly  rife  in  the  infide  of  the  jar,  and  Hand  a.t 
an  equal  height  wathin  and  without.  This  is  judly 
aferibed  to  the  efcape  through  the  hole  of  the 
which  formerly  obdrudled  the  entry  of  the  water  :  for  if 
the  hand  be  held  before  the  hole,  a  puff  will  be  didinftly 
iVlt,  or  a  feather  held  there  will  be-  blown  afide  ;  indi¬ 
cating  in  this  manner  that  what  prevented  the  entry  of 
the  water,  and  now  efcapts,  poffeffes  another  charaider- 
idlc  property  of  matter,  impufftve  forces  The  rnateri- 
:Jity  is  conohided  from  this  appearance  in  the  fame 
manner  that  the  materiality  of  water  b  concluded  from 
the  impuh'c  of  a  jet  from  a  pipe.  We  alfo  fee  tlie  mo¬ 
bility  of  the  formerly  pent  up,  and  now  liberated,  fub- 
dance,  in  conicqueiice  of  external  preffure,  viz.  the 
prcdTurc  of  the  furroundlng  water. 

Alfo,  if  we  tcike  a  Imooth  cylindrical  tube,  fhut  at 
one  end,  and  dt  a  plug  or  cork  to  its  open  end,  fo  as 
to  Aide  along  it,  but  fo  tightly  as  to  prevent  all  paffage 
by  its  fides  ;  and*  If  the  ping  be  well  foaked  in  grenff, 
we  fhall  And  that  no  force  whatever  can  piifli  it  to  the 
bottom  of  the  tube.  There  is  therefore  with¬ 

in  the  tube  preventmg  by  its  impenetrability  the  entry 
of  the  plug,  and  therefore  poffeffmg  this  charadleriilic 
of  matter. 

In  like  manner,  if,  after  having  opened  a  pair  of 
common  bellows,  we  fluit  up  the  nozzle  and  valve  hole, 
and  try  to  bring  the  boards  together,  we  find  it  iin- 
poffiblc.  There  Is  fomething  included  which  prevents 
this,  in  the  fame  manner  as  if  the  bellows  were  filled 
with  wool;  but  on  opening  the  nozzle  we  can  eafily 
ihut  them,  viz.  by  expelling  this  fomething  ;  and  if 
the  compi  effion  is  forcible,  the  fomething  will  iffue  with 
conliderable  force,  and  very  fenfibly  impel  any  thing  in 
its  way. 

Inertia,  and  It  is  not  accurate  to  fiy,  that  we  move  about  wlth- 
mobility.  out  any  obflru6tion  ;  for  we  find,  that  if  we  endeavour 
to  move  a  large  fan  with  ra])idity,  a  very  fenfible  hin- 
derance  is  perceived,  and  that  a  very  fenfible  force  muff 
be  exerted ;  and  a  fenfible  wind  is  produced,  which  will 
agitate  the  neighbouring  bodies.  It  is  therefore  juftly 
concluded  that  the  motion  is  pofilble  only  in  confe- 
quence  of  having  driven  this  obffrudling  fubftance  out 
of  the  way  ;  and  that  this  impenetrable,  refifting, 
moveable,  impelling  fubftance,  is  mailer.  We  perceive 
the  perfeverance  of  this  matter  in  its  ftate  of  reft  when 
we  wave  a  fan,  in  the  fame  manner  that  we  perceive 
the  mettU  of  water  when  we  move  a  paddle  through  it. 
The  effefts  of  wind  in  impelling  our  ftu’ps  and  mills,  in 
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tearing  up  trec«,  and  ofcrtnrning  buildings,  are  couul 
indications  of  Its  perfeverance  in  a  ftate  of  motion. 

To  this  matter,  when  at  reft,  we  give  the  name  Air  ; 
and  when  it  is  in  motion  we  call  it  Wind.  13 

Air,  therefore,  is  a  material  fluid:  a  fluid,  becaufe 
its  parts  are  eafily  moved,  and  yield  to  tlieTmalleft  in-,/*f5^ 
eqimlity  of  preflure. 

Air  poft’effcs  fome  others  of  the  very  general,  though  Heavy, auj) 
not  effential,  properties  of  m.atter.  It  is  hca\w.  This 
appears  from  the  following  fafts. 

1.  It  always  accompanies  this  globe  in  its  orbit  round 
the  fun,  fiirrounding  it  to  a  certain  diftance,  under  the 
name  of  the  Atmosphere,  which  indicates  the  being 
conneifted  with  the  earth  by  its  general  force  of  gravity. 

It  is  chiefly  in  confequence  of  this  that  it  is  continually 
moving  round  the  earth  from  caft  to  weft  ;  forming  what 
Is  called  the  trade-wind,  to  be  more  particularly  conh- 
dered  afterwards.  All  that  is  to  be  cbferved  on  this, 
fubjedl  at  prefent  is,  that,  in  confequence  of  the  dif- 
turbing  force  of  the  fun  and  moon,  tliere  is  an  accumu¬ 
lation  of  the  air  of  the  atmofphere,  in  the  fame  manner 

as  of  the  waters  of  the  ocean,  in  tlioie  parts  of  the  1 
globe  which  liave  the  moon  near  their  zenith  or  nadir : 
and  as  this  happens  fucceftively,  going  from  the  eaft  to 
the  weft  (by  the  rotation  of  the  earth  round  its  axis  in 
the  oppofite  direction),  the  accumulated  air  muft  gra¬ 
dually  How  along  to  fonn  the  elevation.  Tills  is  chieflv' 
to  be  obferved  In  the  torrid  zone ;  and  the  generality 
and  regularity  of  this  motion  aie  greatly  dilturbed  by 
the  changes  which  are  continually  taking  place  in  differ¬ 
ent  parts  of  the  atmofphere  from  caafes  which  are  not 
mechanical. 

2.  It  is  in  like  manner  owing  to  the  gravity  of  iheSupitoO 
air  that  it  fiippoits  the  clouds  and  vapours  wlftch  we  : 
fee  conftantly  floating  In  it.  We  have  even  feen  bodies  i 
of  no  iiiconfiderable  weight  float,  and  even  rife.  In  the 

air.  Soap  bubbles,  and  balloons  filled  with  inflammable 
gavS,  rife  and  float  in  the  fame  manner  as  a  cork  rifes  in 
W'ater.  This  phenomenon  proA  Cs  the  weight  of  the  air 
in  the  fame  manner  that  the  fv/iinining  of  a  piece  cf 
wood  indicates  the  weif^ht  of  the  water  wliich  fim- 

.  i. 

ports  It. 

3.  But  we  are  not  left  to  thefe  refined  obfervations 

for  the  proof  of  the  air’s  gravity.  W6  may  obferve  I 
familiar  phenomena,  which  w'ould  be  immediate  confe-''^'^' 
quences  of  the  fuppofition  that  air  is  a  heavy  fluid,  and, 
like  other  heavy  fluids,  prefles  on  the  outfides  of  all 
bodies  iiiiinerfed  in  or  furrounded  by  it.  Thus,  At 
inftance,  if  we  fhut  the  nozzle  and  valve  hole  of  a  pair 
of  bellows  after  having  fqueezed '  the  air  out  of  them, 
we  fliall  find  that  a  veiy  great  force,  even  fome  hundred 
pounds,  is  neceflary  for  feparating  the  boards.  They 
are  kept  together  by  the  preffure  of  the  heavy  air  wdiich 
furrounds  them  in  the  fame  maimer  as  if  they  were  iin- 
merfed  in  w^ater.  In  like  manner,  if  we  Hop  the  end  | 
of  a  fyringe  after  its  pifton  has  been  preffed  down  to  the 
bottom,  and  then  attempt  to  draw  up  the  pifton,  we 
fhall  find  a  confiderable  force  iieceffary,  viz.  about  15 
or  1 6  pounds  for  every  fquare  Inch  of  the  fedion  of  the 
fyringe.  Exerting  this  force,  w'e  can  draw'  up  the  piftoa 
to  the  top,  and  w'c  can  hold  it  there ;  but  the  moment 
we  ceafe  acting,  the  pifton  rufhes  dowm  and  ftrlkes  the 
bottom.  It  is  called  a  fuiftlon,  as  w'c  feel  fomething  as. 
it  w^ere  drawing  in  the  pifton  ;  but  it  is  really  the  w  eight  ’ 
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cf  the  incumbent  s..*r  rTtuin^  it  :n.  AnJ  tliis  cbtrvlns 
ill  ever)^  pofition  of  the  fyringc  ;  becaufe  the  air  is  xi 
huid,  and  preiTes  in  every  dirc(::tion.  Nay,  it  prefTcs  on 
the  as  well  as  on  the  plilon  ;  and  If  t)ie  piilori 

be  hun^  Ly  its  ring  on  a  nail,  the  fyringe  requires  force 
to  draw  it  down  (juil  as  miich  as  to  drav/  the  pifton  up) ; 
and  if  it  be  let  go,  it  will  fpring  up,  uulefs  loaded  with 
r  at  lenil  1 5  pounds  for  every  fquare  inch  of  its  tranfverfc 
(fct.  fig.  2.) 

a.  Blit  the  inofl  direfV  proof  of  the  \7eight  of  the  air 
L  had  by  weighing  a  vefTel  empty  cf  air,  and  then 
vveigliiiig  it  again  when  ilic  air  has  been  admitted  ; 
and  thiii,  as  it  is  the  mod  obvious  confequencc  of  its 
weiglit,  has  been  afTcrted  as  lung  ago  us  the  days  of 
Ariilotle.  Tie  fays  fv.  4.),  That  all  bo¬ 

dies  "arc  heavy  ia  their  place  except  fire:  even  air  is 
heavy  ;  fer  a  blown  bladder  is  heavier  than  when  it  is 
I  empty.  It  is  fomewhat  furpnfing  that  liis  followers 

I  fhould  have  gone  into  the  oppolite  opinion,  while  pro- 

fefhng  to  maintain  the  doctrine  of  their  leader.  If  we 
I  talve  a  vciy  large  and  limber  bladder,  and  fqueeze  out 

^  the  air  ver)^  careiully,  and  weigh  it,  and  tlien  fill  it  till 

J  the  wnrJdes  juft  begin  to  dlfappcar,  and  weigh  It  again, 

we  ftiall  find  no  difference  in  tlie  weight.  But  this  is 
.  not  Aridotle's  meaning  ;  becaufe  the  bladder,  coniider- 

cd  as  a  veiTe-1,  is  equally  full  in  both  cafes,  its  dimenlions 
^  lieing  changed.  \Te  cannot  take  the  air  out  of  a  blad- 
P  der  without  its  immediately  coliapfing.  But  what  would 
j  j  be  true  of  a  bladder  would  be  equally  true  of  any  vefTel. 

'  Therefore,  take  a  round  vefTel  A  (hg.  3.),  fitted  with 

a  flopcock  B,  and  fyringe  C.  Fill  the  whole  with 
water,  and  prefs  the  pifton  to  the  bottom  of  the  fyringe. 

I  Tiien  keeping  the  cock  open,  and  holding  the  vefTel 

upright,  with  the  fyringe  undermoft,  draw  down  the 
’  pilbon.  The  water  will  follow  it  by  its  vreight,  and 
leave  part  of  the  vefTel  empty.  Now  fliut  the  cock, 
^  ajid  again  pufti  up  the  piilon  to  the  bottom  of  the  fy¬ 

ringe  ;  the  water  eicapes  through  the  piflon  valve,  as 
i  will  be  explained  aftenv^ard  :  then  opening  the  cock, 

and  again  drawing  down  the  piflon,  m()?e  water  will 
come  out  of  the  vefTel.  Repeat  this  operation  till  all 
the  water  have  come  out.  Shut  the  cock,  unferew  the 
fyringe,  and  weigh  the  vefTel  veiy  accurately.  Now 
open  the  cock,  and  admit  the  air,  and  vbeigh  the  vefTel 
r|  again,  it  will  be  found  heavier  than  before,  and  this  ad¬ 

ditional  weight  is  the  weight  of  the  air  which  fills  it  • 
and  It  will  he  found  to  be  523  grains,  about  an  ounce 
and  a  fifth  avoirdiipoife,  for  every  cubic  foot  that  tlie 
vefTel  contains.  Now  fince  a  cubic  foot  of  water  would 
v^eigh  1000  ounces,  this  experiment  would  fbow  that 
water  is  about  840  times  heavier  than  air.  The  mofl 
accurate  judgment  of  this  kind  of  which  we  have  met 
vnth  an  account  is  that  recorded  by  Sir  George  Shiick- 
bourgh  which  IS  in  the  ^vtli  vol.  of  the  Philofopliical 
i  laniaCLions  p.  560.  From  this  it  follows,  that  when 
temperature  53,  and  the  barometer 
^  ^  ouches,  the  air  is  836  times  lighter  than 
water.  But  the  experiment  is  not  fufccptible  of  fuffi- 
nent  i^curacy  for  determining  the  exacl  weight  of  a 

K  f  1  '"‘f  to  overload  any 

b.i]^ice  that  .s  fnfficently  nice  for  the  experiment.  ^ 
io  avoid  tins  inconvenience,  the  whole  may  Iw 


.  i  J  .  -  tne  wnoie  mav  he 

of  it  D?  ft  "“S  to  Lice 

“"f'hu.  ^  pofdemte  an  ounce  or  two  in  the  water.  By  this 
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means  the  biJance  will  be  loaded  only  wIili  this  finall 
prcporderancy.  But  even  in  this  cafe  there  are  confi- 
dcrable  fourccs  cf  error,  arifing  from  changes  in  the 
fpecific  gravity  of  the  water  and  other  caiifes.  The 
experiment  has  often  been  repeated  witli  this  view,  and 
the  air  has  been  found  at  a  medium  to  be  about  840 
times  as  light  as  water,  but  with  great  variations,  as 
may  be  expected  from  its  very  heterogeneous  nature,  in 
confequencc  of  its  being  the  menflruiim  of  almoll  every 
fluid,  of  all  vapours,  and  even  of  molb  fulid  bodies ;  all 
which  it  holds  in  folution,  forming  a  fluid  perfe(5l;ly 
tranfparent,  and  of  vety  different  denfity  according  to 
its  compolition.  It  is  found,  for  inflance,  that  peiPeci- 
ly  pure  air  or  tlie  temperature  of  our  ordinary  luminrr 
is  confiderably  denier  than  when  it  has  difTolvcd  about 
half  as  much  water  as  it  can  hold  in  that  temperature  ; 
and  that  with  this  quantity  of  water  the  difference  iT 
denlity  increafes  in  propoiliion  as  the  mafs  grows  w'^armcr, 
for  damp  air  is  more  expanfilile  by  heat  than  diy  air. 

We  ihall  have  oecallon  to  confider  this  fubjeeb  agah', 
when  we  treat  of  the  connection  of  the  mechanical  pro¬ 
pel  ties  of  air  with  the  flate  of  the  wcatlier.  Sec 
Weather. 

Such  is  the  refolt  of  the  experiment  fugRefie.!  by  phis 
Ariltotfc,  evidently  proving  the  weight  of  the  air;  andicrty  of 
yet,  as  has  been  obierved,  the  Peripatetics,  who  profels  '''^ ' 
to  follow  the  ilMit.s  of  Ariilotle,  i.nifomily  refuftd  *>7 ‘I”: 
this  property.  It  was  a  matter  long  debated  among 
ty  philolophers  of  the  laft  century.  The  reafon  was,know'e'«. 
that  Aujlotle,  with  that  indtilinAnefs  and  inconfiflency^^  ^  ^ 
which  is  obferved  in  all  bis  writings  which  relate 
matters  of  fatP  and  experience,  ufligns  a  different  caufe 
to  many  phenomena  which  any  man  led  by  common 
ob.ervation  would  aferibe  to  the  weight  of  the  air.  Of 
this  kind  is  the  rife  of  water  in  pumps  and  fyphons, 
yiich  all  the  Penpatet.es  had  for  ages  aferibed  to  fome- 
thi.ng  which  they  called  nature’s  .dhurrenu  e,f  a  void. 

Anflotle  had  afierted  (for  reafons  not  our  bufinefs  to 
adduce  at  prefent),  that  all  nature  was  full  of  beinff, 
and  that  nature  abhorred  a  void.  lie  adduces  manv 
fa«s,  m  which  it  appears,  that  if  not  abfolutely  impoi- 
hble.  It  IS  very  diihcult,  and  requires  great  force,  to 
pnidtice  a  fpace  void  of  matter.  When  the  operation 
of  jumps  and  fyphons  came  to  be  known,  the  philofc 
Jihers  of  Europe  (who  had  all  embraced  the  Peripatetic 
aoctrines)  found  in  this  fancied  horror  of  a  fancied  mind 
(what  elfe  is  tins  that  nature  abhors  ?)  a  ready  foliition 
of  the  jiheiiorneiia.  Wc  fhall  Hate  the  fads,  tliat  every 
reader  may  fee  what  kinds  of  reafoning  were  received 
among  the  learned  not  two  centuries  ago. 

Pumps  vere  then  conlfn.aed  in  the  following  m.an-Cenftni- 
ne-r  :  A  long  pipe  GB  (fig.  4.)  was  fet  in  the° water o- of 
ot  t|ie  uell  A.  Fins  was  fitted  with  a  fucker  or  pilbon 
G,  having  a  long  rod  CF,  and  was  fiirnifhed  with  a'b'Gft 
valve  B  at  the  bottom,  and  a  lateral  pipe  lyE  at  the'‘^'‘^“‘^** 
place  of  delivery,  alfo  furnifhed  with  a  valve.  The  fact 
is,  that  if  the  jiilfon  be  thruH  down  to  the  bottom.,  and 
then  drawn  up,  the  water  will  follow  It ;  and  upon  the 
P',  pufhed  down,  the  vt  ater  fonts  the 

valve  B  by  its  weight,  and  efcapes  or  is  expelled  at  the 
wdve  E  ;  and  on  drawing  up  the  pifoon  again  the  valve 
E  IS  f hill,  the  water  again  rifes  after  the  pifoon,  and  is 
agatu  ex]>clltd  at  its  next  defceiit. 

The  Penjwtetics  explain  all  this  by  faying,  that  if 
the  water  did  notjolluvj  the  pijion  tlicre  would  be  a  void' 

between  4 
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a  I  beUvceii  them.  But  nature  abhors  a  void;  or  a  void 
Their  ope.  jg  impoffible  :  therefore  the  water  follows  the  pilton. 
ration  ac-  .  ^  criticife  the  wretched  reafoning 

» .i.u  i. >»  <>'■"»"£ 

ripatetics.  by  one  obfervatlon.  buppofe  the  pipe  lu 

bottom,  the  plfton  c^n  be  drawn  up,  and  thus  a  void 
produced.  No,  fay  the  Penpatetics ;  and  they  fpeak 
*  •  r  •  ^riviVVi  Arninv  the  Diace. 


::rSfpfrit:,eAuvia,  acef  which  occupy  the  place. 

But  if  fo,  why  needs  the  water  nfe  ?  This  therefore  is 


noV  tiie  caufe  of  Its  afeent.  It  is  a  curious  and  iin- 

Gal.lcofirft^’^lV  fagT^^Galilco  feems  to  have  been  the  firft 
accounted  ^vho  ferionHy  afcrlbed  th.is  to  the  weight  ot  the  air. 
for  it  ra  had  fuppofed  air  heavy ;  and  thus  c-x- 

tionally  plained  the  difficulty  of  railing  the  board  of  bellows, 
or  the  pifton  of  a  fyringe,  &c.  But  he  diftinftly  ap¬ 
plies  to  this  allowed  weight  of  the  air  all  the  coiifequea- 
,3  ces  of  hydroaatical  laws  ;  and  he  reafons  as  follows. 

By  the  The  heavy  air  refts  on  the  water  in  the  cittern,  and 

weight  cf  cijg,  it  tvith  its  weight.  It  does  the  fame  with  the 

;':hyr’'  water  in  the  pipe,  and  therefore  both  a«  on  a  level : 

'  but  if  the  pifton,  after  being  in  contaft  with  the  furface 

of  the  water,  be  drawn  up,  there  is  no  longer  any  prel- 
fure  on  the  furface  of  the  water  within  the  pipe ;  for 
the  air  now  refts  on  the  pifton  only,  and  thus  cccaCons  a 
difficulty  in  drawing  it  up.  The  water  in  the  pipf* 
therefore,  is  in  the  fame  fituation  as  if  more  water  were 
poured  Into  the  clftern,  that  is,  as  much  as  would  exert 
the  fame  preffure  on  its  furface  as  the  air  does.  In  this 
cafe  we  are  certain  that  the  water  will  be  prefled  into 
the  pipe,  and  will  raife  uji  the  water  already  in  it,  and 
follow-  it  till  it  Is  equally  high  w-itliin  and  without.  The 
fame  preffure  of  the  air  flints  the  valve  Enduring  the 
14  defeent  of  the  pifton.  (See  GaL  Difcour/es.  J 
And  vre-  He  did  not  wait  for  the  very  obvious  objeaion,  that 
diaed  the  jf  pf  the  water  was  the  effea  of  the  air  s  prd- 

fure.  It  would  alfo  be  its  meafure,  and  would  be  niifed 
«r  wouw'  and  fupported  only  to  a  certain  height.  He  diredly 
•rife  in  faid  fo,  and  adduced  this  as  a  decifive  experiment.  It 
them.  horror  of  a  void  be  the  caufe,  fays  he,  the  water 

muft  rife  to  any  height  however  great ;  but  if  it  be 
owintr  to  the  prefTiire  of  the  air,  it  will  only  rue  till 
the  weight  of  the  water  in  the  pipe  is  in  equihbrio  with 
the  preffure  of  the  air,  according  to  the  common  laws 
of  hydroflatlcs.  And  he  adds,  that  this  is  well  known  ; 
for  it  is  a  faft,  that  pumps  will  not  ilmw  water  much 
above  forty  palms,  although  they  may  be  made  to  pro^ 
pel  it,  or  to  lift  it  to  any  height.  He  then  makes  an 
affertlon,  which,  if  true,  will  be  deeifive.  Let  a  '^^7 
long  pipe,  fhut  at  one  end,  be  filled  with  water,  and 
let  "it  be  erefted  perpendicularly  with  the  clofe  end  up- 
permoft,  and  a  ftopper  In  the  other  end,  and  then  its 
lower  orifice  Immerfed  into  a  veffcl  of  water ;  the  wa¬ 
ter  will  fubfide  in  the  pipe  upon  removing  the  Hopper, 
till  the  remaining  column  is  in  equihbrio  wltii  the  piti- 
fure  of  the  external  air.  This  expeiiment  he  propofes, 
to  the  curious  ;  faying,  however,  that  he  thought  it 
unneceffary,  there  being  already  fuch  abundant  proofs 
as  of  the  air's  preffure. 

His  predic-  probable  that  the  cumberfomenefs  of  the  ncccf- 

To  apparatus  protraded  the  making  of  this  experiment, 
ricelifs  ex-' Another  equally  conclufive,  and  much  eafier,  was  made 
perlment  m  1642  after  Galileo’s  death,  by  his  zealous  and  learned 
cifciple  Toricelll.  He  filled  a  glafs  tube,  clofe  at  one  end, 
.tYiHh  mercury  5  judging,  that  if  the  fupport  of  the  water 


A  T  I  C  S. 

was  owing  to  the  preffure  of  the  air,  and  was  the 
fure  of  this  preffure,  mercury'  would  in  like  manner  be 
fupported  by  it,  and  this  at  a  height  which  was  alfo  the 
meafure  of  the  air’s  preffure,  and  therefore  1 3  times  lefs 
than  w'ater.  He  had  the  pleafure  of  feeing  his  expec¬ 
tation  verified  in  the  completeft  manner ;  the  mercury 
defcendlng  in  the  tube  AB  (fig.  50» 

tling  at  the  height  /B  of  29 1  Roman  Inches  :  and  he^^CCXCIX 
found,  that  w’hen  the  tube  was  inclined,  the  point  /  was 
imthe  fame  horizontal  plane  wdth  /  in  the  upright  tube, 
according  to  the  received  laws  of  hydroftatlcal  preffure. 

The  expeiiment  w^as  often  repeated,  and  foon  became 
famous,  exciting  great  controverfies  among  the  philo^ 
fophers  about  the  polfibllity  of  a  vacuum.  About  three 
years  afterwards  the  farfie  experiment  w^as  publlfhed,  at  j 
Warfaw'  in  Poland,  by  Valerlanus  Magnus  as  his  ow^n 
fuggeftion  and  difcoveiy  :  but  it  appears  plain  from  the 
letters  of  Roberval,  not  only  that  Toricelli  w^as  prior, 
and  that  his  experiment  was  the  general  topic  of  dif- 
cuffion  among  the  curious  ;  but  iilfo  highly  probable 
that  Valerlanus  Magnus  "was  informed  of  it  when  at 
Rome,  and  daily  converfant  w'lth  thofe  who  had  feen 
it.  He  denies,  how^ever,  even  having  heard  of  the  name 
of  Toricelli. 

This  w^as  the  era  of  philofophlcal  ardour ;  ^d  we 
think  that  it  w'as  Galileo’s  invention  and  immediate  ap¬ 
plication  of  the  telefcope  which  gave  it  vigour.  Bii- 
coveiies  of  the  mofl  wonderful  kind  in  the  heavens,  and 
which  required  no  extent  of  previous  knowdedge  to  un- 
derftand  them, werethus  put  into  the  handsof  everyperfon 
who  could  purcliafe  a  fpy-glafs ;  wLile  the  high  degree 
of  credibility  wLich  fome  of  the  difcoverles,  fuch  as  the 
phafes  of  Venus  and  the  rotation  and  fatellltes  of  Jupi¬ 
ter,  gave  to  the  Copernlean  fyflem,  immediately  fet  the 
whole  body  of  the  learned  in  motion.  Galileo  joined 
to  his  ardour  a  great  extent  of  learning,  particularly  of 
mathematical  knowledge  and  found  logic,  and  was  even 
the  firfl  who  formally  united  mathematics  wnth  phyfics ; 
and  his  treatife  on  accelerated  motion  w'as  the  firli,  and 
a  precious  fruit  of  this  union.  About  the  years  1642  Origins 
and  1644,  WT  find  clubs  of  gentlemen  afTociated  in  Ox- Roy 
ford  and  London  for  the  cultivation  of  knowledge 
experiment  \  and  before  1655  do6frines  of  hy- 

droilaticS  and  pneumatics  were  familiar  there,  eftablifhed 
upon  experiment.  Mr  Boyle  procured  a  coalition  and 
correfpondence  of  thefe  clubs  under  the  name  of  the 
Invifible  and  Philofophlcal  Society.  In  May  1658 
Mr  Hooke  finifhed  for  Mr  Boyle  an  air-pump,  which 
had  employed  him  a.  long  time,  and  occafioned  him  fe- 
veral  journeys  to  London  for  things  w’hich  the  w’ork- 
men  of  Oxford  could  not  execute.  He  fpeaks  of  this 
as  a  great  improvement  on  Mr  Boyle’s  owm  pump, 
which  he  had  been  ufing  fome  time  before.  Boyle 
therefore  rnuil  have  invented  his  air-pump,  and  waslnv^i)^^ 
not  indebted  for  it  to  Scliottiis’s  account  of  O^to  Gue- 
rick’s,  pubhihed  in  his  (Schottus)  Iy]echan>ca  Hyclt  auh 
pveurnotica  in  1657,  as  he  afferts  (Teshna  Curiofi)^ 

The  Royal  Society  of  London  arofe  in  1656  irom  the 
coalition  of  thefe  clubs,  after  15  years  co-operation  and 
correfpondence.  The  Montmorine  Society  at  Pans 
had  fubfiiled  nearly  about  the  fame  time ;  for  we  find 
Pafchal  in  1648  fpeaking  of  the  meetings  in  the  Sor- 
bonne  College,  from  which  we  know  that  fockty  ori¬ 
ginated.— Nuremberg,  in  Germany,  w-as  alfo  a  dito- 
guiflicd  feminarv  of  experimental  philofophy. 

^  '  inagiftrates. 
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magiftratcs,  fenfible  of  Its  valuable  influence  in  nunu- 
fadures,  the  fource  of  the  opulence  and  profperity  of 
their  city,  and  many  of  than  philofophers,  gave  philo- 
fophy  a  profefled  and  munificent  patronage,  fiirninung 
the  philorophers  with  a  copious  apparatus,  a  place  ot 
afiembly,  and  a  fund  for  the  expence  of  their  experi¬ 
ments  ;  fo  that  this  was  the  nrll  academy  of  fciences 
out  of  Italy  under  the  patronage  of  government.^  In 
Italy,  indeed,  there  had  long  exiRed  infljlutions  of  thic 
kind.  Pvorae  was  the  centre  of  church-government, 
and  the  refort  of  all  expedants  for  prefenrent.  The 
clergy  were  the  majority  of  the  learned  in  all  Chriflian 
nations,  and  particularly  of  the  fyllt malic  philofophers. 
Each,  eager  to  recommend  himfelf  to  notice,  brought 
forward  everything  that  was  curious;  and  they  v;ere 
Vhe  willing  vehicles  of  philofophical  communication. 
Thus  the  experimentsS  of  Galileo  and  Toricelli  were  ra¬ 
pidly  difrufed  by  perfons  of  rank,  the  dignitaries  of  the 
church,  or  by  the  monks  their  obfecpilous  fervants. 
Perhaps  the  recent  defedion  of  England,  and  the  want 
of  a  refiding  embalTy  at  Rome,  made  her  foiuetimcs  late 
in  receiving  or  fpreading  philofophical  rcfearches,  and 
was  the  caufe  that  more  was  done  there  prepno  Mnrte, 
We  hope  to  be  excufed  for  this  digreilion.  We  were 
naturally  led  into  it  by  the  pretenlions  of  Valerianus 
Magnus  to  originality  in  the  experiment  of  the  mercury 
fupported  by  the  prefTure  of  the  air.  Such  is  the 
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experiment  trom  l-lonoratiis  rabn,  wno  tiad  pro- 
pofed  and  explained  it  in  1641  ;  but  whoever  knows 
the  writings  of  Toricelli,  and  Galileo^s  high  opinion  of 
him,  will  never  think  that  he  could  need  fuch  helps. 
(See  this  furmife  of  Mounier  in  Schott,  Tech,  Cur,  III, 
at  the  end. 

Galileo  mufl:  be  confidered  as  the  author  of  the  expe¬ 
riment  when  he  propofes  it  to  be  made.  Valerianus 
Magnus  owns  himfelf  indebted  to  him  for  the  principle 
and  the  contrivance  of  the  experiment.  It  is  neither 
wonderful  that  many  ingenious  men,  of  one  opinion, 
and  inftru£Ied  by  Galileo,  fhould  feparately  hit  on  fo 
obvious  a  thing ;  nor  that  Toricelli,  his  immediate  dif- 
clple,  his  enthufiaflic  admirer,  and  who  was  in  the  ha¬ 
bits  of  correfponding  with  him  tiU  his  death  In  1642, 
Ihould  be  the  fiifl:  to  put  it  in  pradlice.  It  became 
the  fubjecf  of  difpute  from  the  national  arrogance  and 
felf-coneelt  of  fome  Frenchmen,  who  have  alw^ays  fhown 
themfelves  difpofed  to'  confider  their  nation  as  at  the 
bend  of  the  republic  of  letters,  and  cannot  brook  the 
concurrence  of  any  foreigners.  Roberval  was  in  this 
Inftance,  however,  the  champion  of  Toricelli ;  but  thofe  - 
who  know  his  controverfies  with  the  mathematicians  of 
France  at  this  time  will  eafily  account  for  this  ex¬ 
ception. 

-  Jnjui  y.  ^gree  In  giving  Toricelli  the  honour  of  the 

i  1  y  it  imiverfally  pafTes  by  the  name  of 

I  I  the  Toricelli an'Experiment.  The  tube  is  called 
the  loRicELHAN  Tube;  and  the  fpace  left  by  the 
mercury  Is  called  the  Toricellian  Vacuum,  to  di- 
ilinguiih  it  from  the  Boylean  Vacuum,  whichisonly 
an  extreme  rarefa6Iion. 

A  experiment  was  repeated  in  various  forms,  and 

apparatus  which  enabled  philofophers  to  examine 
fri.«5  ^vera  effe^s  which  the  vacuum  produced  on  bodies 
expofed  in  it.  This  was  done  by  making  the  ^pper 
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part  of  the  tube  terminate  in  a  velTel  of  fonic  capacity, 
or  communicate  with  fucli  a  veffel,  in  which  were  in¬ 
cluded  along  with  the  mercury  bodies  on  winch  the  ex¬ 
periments  were  to  be  made.  When  the  mercury  had 
run  out,  the  phenomena  of  thefe  bodies  were  carefully 
cbferved.  32 

All  objedion  was  made  to  the  conclufion  drawn  An  objtc- 
from  Toricelli’s  experiment,  which  appears  formidable.  ^  ’J-hc 
If  the  Toricellian  tube  be  fufpended  on  the  arm  of 
balance,  it  is  found  that  the  counterpoife  mufl  be  equal  obviated, 
to  the  weigljt  both  of  the  tibe  and  of  the  mercury  it 
contains.  This  could  not  be,  fay  the  obiec:l:ors.  If  the 
mercury  wTre  fupported  by  the  air.  It  is  evidently 
fupported  by  the  balance  ;  and  this  gave  rife  to  another 
notion  of  the  caufe  different  from  the  peripatetic  fuga 
vaiu! :  a  fufpenfive  force,  or  rather  attraction,  was  af- 
figned  to  the  upper  part  of  the  tube. 

But  the  tnie  explanation  of  the  phenomenon  is  moit 
eafy  and  fatisfa6tory.  Snppofc  the  mercury  in  the 
ciflern  and  tube  to  freeze,  but  witliont  adhering  to  the 
tube,  fo  tliat  the  tube  eould  be  freely  drawn  up  and 
down.  Ill  this  cafe  the  mercury  is  fupported  by  the 
bale,  without  any  dependence  on  the  preffure  of  the  air; 
aiid  the  tube  is  in  the  fame  condition  as  before,  and  the 
folid  mcrciny  performs  the  office  of  a  pillon  to  this 
kind  of  fyiinge.  Snppofe  the  tube  thrufl  down  till  the 
top  of  it  touches  the  top  of  the  mercury.  It  Is  evident 
that  it  muff  be  drawn  up  in  oppofitioii  to  the  prefl'nre 
of  the  external  air,  and  it  is  precifely  fimilar  to  the  fy- 
ringe  mentioned  in  16.  The  weight  fuffained  there¬ 
fore  by  this  arm  of  the  balance  is  the  weight  of  the 
tube  and  the  downward  preffure  of  the  atmofphere  on 
its  top. 

The  curlofity  of  philofophers  being  thus  excited  by  Galileo’^ 
this  very  manageable  experiment,  it  was  natural  now  to 
try  the  original  experiment  propofed  by  Galileo.  ^eiforraed. 

cordingly  Berti  in  Italy,  Pafchal  in  France,  and  many 
others  in  different  places,  made  the  experiment  with  a 
tube  filled  with  water,  wine,  oil.  See,  and  all  with  the 
fuccefs  which  might  be  expeded  in  fo  fimple  a  matter  ; 
and  the  doc^lrine  of  the  weight  and  preffure  of  the  air 
was  eftablifhed  beyond  contradidion  or  doubt.  All  was 
done  before  the  year  1648. — A  very  beautiful  experi¬ 
ment  was  exhibited  by  Auzout,  which  completely  fa- 
tisfied  alLv.'ho  had  any  remaining  doubts. 

A  fmall  box  or  phial  EFGH  (fig.  6.)  had  two  glafs  An  exj  eri* 
tubes,  AB,  CD,  three  feet  long,  inferted  into  it  in 
a  manner  as  to  be  firmly  fixed  in  one  end,  and  to  reach 
nearly  to  the  other  end.  AB  was  open  at  both  ends,  CCCXCIX 
and  CD  was  clofe  at  D.  This  apparatus  was  complete¬ 
ly  filled  with  mercury,  by  unferewing  the  tube  AB,  fil¬ 
ling  the  box,  and  the  hole  CD  ;  then  fere  wing  in  the 
tube  AB,  and  filling  it  :  then  holding  a  finger  on  the 
orifice  A,  the  whole  was  inverted  and  fet  upright  in 
the  pofition  reprefented  in  figure  /?,  immerfing  the  ori¬ 
fice  A  (now  /?)  in  a  fmall  veffel  of  quickfilver.  The 
refuh  was,  that  the  mercury  ran  out  at  the  orifice  <7, 
till  its  furface  m  n  within  the  phial  defeended  to  the  top 
of  the  tube  h  a.  The  mercury  alfo  began  to  defeeud 
in  the  tube  dc  (formerly  DC)  and  run  over  into  the 
tube  h  /7,  and  ran  out  at  a,  till  the  mercury  in  dc  was 
very  near  equal  In  a  level  with  m  r.  The  mercury  de- 
feending  in  till  it  flood  at  29 1  inches  above  the 
furface  0  p  oi  the  mefeury  in  the  cillcrn,  juft  as  in  the 
Toricellian  tube. 
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whole  apparatus  may  fidl  be  coiifidered  ns  a  Loiiceilraii 
tube  oF  an  uncoininoa  fliape,  and  tlic  mercury  would 
flow  out  at  ct.  But  as  foca  iis  :i  drop  of  mercuiy  come  i 
out,  leaving  a  fpace  above  rn  there  is  nothing  to  keep 
up  the  mercury  in  the  tube  dc.  Its  mercury  therefore 
defeends  alio  ;  and  i^mning  over  into  be,  continues  to 
fnpply  its  expence  till  the  tube  dc  is  alnioll  empty,  or 
can  no  longer  fupply  the  waile  of  b  a:  The  inner  fur- 
face  therefore  falls  as  low  as  it  can,  tdl  k  is  level  with 
/.  No  more  mercury  can  enter  b  c,  yet  its  column 
is  too  heavy  to  be  fnpported  by  the  prcifurc  of  the  air 
on  the  mercury  in  the  cillern  below  ;  it  therefore  de¬ 
feends  ill  b  <?,  and  finally  fettles  at  the  height  k  r,  equal 
to  that  of  the  mercury  in  the  Toricelllan  tube. 

D,  ciVivc  I  f  The  prettied  circumdance  of  the  experiment  remains, 
t  .t  quef.  Make  a  fmall  hole  in  the  upper  cap  of  the  box.  The 
t.ou.  txtcrnal  air  immediately  ruilies  in  by  its  weight,  and  now 

predes  on  the  mercuryin  the  box.  This  nnmediateh/rades 
the  merciir)"  in  the  tube  dc  to  /,  29 1  inches  above  m  n. 
It  predes  on  the  mercury  in  tlie  tube^^,  bahmemg 
the  predure  of  the  air  in  the  cidem.  The  mercury  in 
the  tube  thevefere  is  left  to  the  influence  of  its  own 
''.veiglit,  and  it  defeends  to  the  bottom.  Nothing  can 
be  more  appofite  or  decdive. 

And  thus  the  dodfrine  of  the  gravity  and  predure  of 
the  air  is  edabliflied  by  the  mod  unexceptionable  cvi* 
dence  :  and  we  are  iiititled  to  aduine  it  as  a  datical 
principle,  and  to  aflirm  d  priori  all  its  legitimate  confe- 
qnences. 

And  in  the  fird  place,  we  obtain  an  exad  meafur*e  cf 
the  predure  of  the  atraofphere.  It  is  prccifely  equal  to 
'the  weight  of  the  column  of  mercury,  of  water,  of  oil, 
3:c.  which  it  can  fupport ;  and  the  Toricellian  tube,  or 
others  fitted  up  upon  the  fame  principle,  are  jndly  termed 
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ihoufand  pounds.  How  comes  it  then  that  we  are  not 
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ferdiblc  of  a  predure  which  cne  Ihouid  thi 
crufn  us  tagetlierr  Tliis  has  beer  conlldercd  as  a  dren: 

the  air  ;  for  wdier 
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kjedbion  to  the  predure  of  the  air  ;  for  wdieu  a  man  is 
plunged  a  few  feet  under  water,  he  vey  ftnfible  of 
the  predure.  The  aidVer  is  by  no  means  lb  eafy  as  is 
commonly  imagined.  We  feel  very  didinctly  the  eb 
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feds  of  removing  this  predure  from  any  part  of  the 
bbdy.  If  any  one  will  apply  the  open  end  of  a  fy- 
ringe  to  Lis  hand,  and  tiien  draw  up  the  pifton,  he  will 
find  his  hand  lucked  into  the  fyriage  with  great  force, 
and  it  will  give  pain  ;  and  the  foft  part  of  the  hand  w.ll 
fweli  into  it,  being  prtded  in  by  the  neighbouring  p  ^“ts, 
which  are  fnbjtct  to  the  adicn  of  the  external  am.  If 
one  lavs  Ins  hand  on  the  ten  cf  a  long  peqoend!CVslar 
pipe,  lr:ch  as  a  pump  diled  to  the  brim  w.lh  water, 
which  is  at  fii-d  prevented  from  running  out  by  the  valve 
below ;  and  if  the  valve  be  then  opened,  lo  that  the 
water  defeends,  he  will  then  find  his  hand  io  hard  pmef- 
fed  to  the  top  td  the  pipe  that  he  cannot  draw  it  away. 
But  why  do  vt  c  ordy  fed  the  iuqunly  of  prdiure  ? 
There  is  a  fimilar  inllance  v.hcreni  we  do  net  feel  it, 
although  we  cannot  doubt  of  its  exigence.  When  a 
man  goes  fiowly  to  a  gieat  depth  under  water  in  a 
divi.tg-bel!,  we  know  iiiiqueklonably  that  lie  is  expcled 
to  a  new  and  very  great  pieflure,  yet  he  does  not  ted 
it.  But  thofe  fads  are  not  fufficiently  familiar  for  ge¬ 
neral  argument.  The  liuroam  hod)  is  a  bundle  ot  iu- 
lids,  hard  or  foft,  filled  or  mixed  vi  h  lluid^,  and  there 
are  few  or  no  parts  of  it  which  are  errpty.  All  cenc 
municate  cither  by  vtifels  or  pores;  ai  d  the  wlul Sur¬ 
face  is  a  fieve  through  which  the  infenfihle  peifpiiatien 
is  performed.  'I'he  whole  extended  furface  of  ihelurgs 


harofcQpes  and  barometers  with  refped  to  the  air.  Now  is  open  to  the  pidhire  of  the  atmolphere  ;  tverv  dung 
it  is  obferved  that  water  is  fnpported  at  the  iieight  of  is  therefore  in  ttiullibiio  :  and  iff  ee  or  fpcedy  acetrfs  be 
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32  feet  nearly  :  The  weight  of  the  column 
f  2000  avoirdupois  pounds  on  every  fqnare  foot  of  bafe, 
or  I3i'?>  on  ever)'  finiare  inch.  The  fame  conclufion 
very  rearly  may  be  dlnwn  from  the  column  of  meremy, 
mofpheie  neaily  29!  indies  high  when  in  equilibrium  with 

the  prePiure  of  the  air.  \Ve  may  here  obferve,  that  the 
meafure  taken  from  the  height  of  a  colninn  of  vwater, 
wine,  fpirlts,  and  the  other  fluids  of  confidemble  volat:- 
litv,  as  chemllb  term  it,  is  not  fo  exad  as  that  taken 


given  to  every  part,  li.e 


l.e  body  wall  not  b:  damaged  by 
the  prdfurc,  however  greu^-,  any  more  than  a  wet  fporge 
would  be  deranged  by  ]*knging  it  any  depth  in  water. 
The  prefTiire  is  infiantaneoufiy  difFuied  by  means  cf  the 
incoinprefiible  fluids  with  wldcli  the  parts  arc  Idled;  and 
parts  ---’..-n  .  *n..^  n.n .. 


fi 


filled  with  air  or  other  comprcilib-t: 
thefe  are  comprefied  till  their  dalkcity  again  ba¬ 
lances  the  prdTuve.  Befides,  all  our  fiu'ds  are  acquired 
Puiwlv,  and  gradually  mixtd  with  that  proportlor 
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oil,  and  the  like.  For  it  is  obferved,.  air  which  they  can  ddblvc  or  contain.  Ulie  whole  ani- 


from  mercury, 
that  the  volatile  fluids  are  converted  by  the  ordinary 
lieat  of  our  climates  into  vapour  vylien  the  confining 
prefRire  of  the  air  is  reiiioved  ;  and  tliis  vapour,  by  its 
olakicity,  exei-ts  a  fmall  prcfuirc  on  tlie  furface  of  the 
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the  pil>e,  and  tlv'.s  countcrads  a  fmall 
])artoi’the  external  preffitrc  ;  raid  therefore  the  column 
fuppoited  by  the  remuining  prefhire  mud  be  Hgl 
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will 


weight 


is,  ihorter.  'riiiis  it  is  formd,  that  rectified  fpirits 
not  Hand  much  lilglicr  than  is  competent  to  a 
of  1  3.  pouiuls  0:1  an  inch,  the  elaiticity  of  its 
'apour  balancing  about  of  the  predure  of  the  air. 
We  {hall  afterwards  have  occafiun  to  confider  this  mat¬ 
ter  more  patticidarly. 

^\.s  the  medium  height  of  the  mercury  in  the  baro¬ 
meter  is  29 1  inches,  we  fee  that  the  whole  globe  fulhiiiis 
<i  ])rediire  equal  to  the  whole  weight  of  a  body  of  mer- 
^  imy  of  thixS.  heigh:  ;  and  that  all  bodies  on  its  furface 


mai  lias  grown  up  in 

atom  of  the  embi*)  o.  For  fucli  reafonc  the  q 
(.eeafioii  no  change  of  Pnape  by  fqueezing  logttlier  the 
llcxib-lc  paits ;  nor  any  cl  itrudticn  by  comprcliing  ilic 
vtffels  or  pores.  We  cuaeot  fay  what  would  be  hit  by 
a  man,  weie  It  pofilble  tluit  he  could  have  been  produ¬ 
ced  and  grown  up  bi  ^oucuoy  and  then  fnbjecled  to  thf 
compreldon.  Wc  even  know  that  any  iudden  and  con- 
fi'dcrable  change  of  gencial  preffure  is  very  feverelyfeN 
I’erfons  in  a  diving  i^ell  have  been  aimod  killed  by  let¬ 
ting  t  li  c.’ r*i  do w n  or  draw  i ni  ^  t  hem  ‘  11  p  1 60  fuddehly .  1  n 
drawing  up,  the  elalHc  matters  within  liave  luddeidy 
fwelleck  and  not  finding  au  immediate  efeype  have  burii 
the  veffels.  Dr  Ikilley  experienced  this,  the  blood 
gufhing  out  from  liisi  ears  bv'  the  expar.ilon  of  air  coi> 
taint’d  in  the  internal  cavities  of  this  organ,  from  wlncli 
there  arc  but  very  flender  pailagti-. 
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A  very  important  obfervatlon  recurs  here :  the  pref- 
fure  of  the  atmofphere  is  variable.  This  was  obfei*ved 
almoft  as  foon  as  philofophers  began  to  attend  to  the 
barometer.  Pafclial  ’ obferved  it  in  France,  and  Def- 
cartes  obferved  it  in  Sweden  in  1650.  Mr  Boyle  and 
others  obferved  it  in  England  in  1656.  And  before 
this,  obfervers,  who  took  notice  of  the  concomitancy  of 
thefe  changes  of  aerial  prelTnre  with  the  ftate  of  the  at¬ 
mofphere,  remarked,  that  it  was  generally  greateft  in 
winter  and  in  the  night  ;  and  certainly  mod  variable 
during  winter  and  in  the  northern  regions.  Familiar 
now  with  the  weight  of  the  air,  and  confidering  it  as 
the  vehicle  of  the  clouds  and  vapours,  they  noted  with 
care  the  connexion  between  the  weather  and  the  pref- 
fure  of  the  air,  and  found  that  a  great  preffure  of  the 
air  was  generally  accompanied  with  fair  weather,  and  a 
diminution  of  it  with  rain  and  mills.  Hence  the  baro¬ 
meter  came  to  be  confidered  as  an  index  not  only  of  the 
prefent  date  of  the  air's  weight,  but  alfo  as  indicating 
by  its  variations  changes  of  weather.  It  became  a 
Weather-glass,  and  continued  to  be  anxioully  ob¬ 
ferved  with  this  view.  This  is  an  important  fubje<ft, 
and  will  afterwards  be  treated  in  fome  detail. 

In  the  next  place,  we  may  conclude  that  the  prelTure 
of  the  air  will  be  different  in  different  places,  according 
to  their  elevation  above  the  furface  of  the  ocean  ;  for 
if  air  be'^an  hea\y  fluid,  it  mud  prefs  in  fome  propor¬ 
tion  according  to  its  peq^endicular  height.  If  it  be  a 
homogeneous  fluid  of  equal  denfity  and  weight  in  all 
its  parts,  the  mercury  in  the  cidern  of  a  barometer  mud 
be  preffed  precifely  in  proportion  to  the  depth  to  which 
that  cidern  is.lmmerfed  in  it ;  and  as  this  preffure  is  ex- 
adlly  meafiired  by  the  height  of  the  mercury  in  the 
tube,  the  height  of  the  mercury  in  the  Toricellian  tube 
mud  be  exa(Sly  proportional  to  the  depth  of  the  place 
of  obfervation  under  the  furface  of  the  atmofphere. 

The  celebrated  Defcartes  fird  entertained  this  thought 
(Epid.  67.  of  Pr.  III.),  and  foon  after  him  Pafchal. 
His  occupation  in  Paris  not  permitting  him  to  try  the 
judnefs  of  his  conjedlure,  he  requeffed  Mr  Perrier,  a 
gentleman  of  Clermont  in  Auvergne,  to  make  the  ex¬ 
periment,  by  obferving  the  height  of  the  mercur\^  at 
one  and  the  fame  time  at  Clermont  and  on  the  top  of 
a  very  high  mountain  in  the  neighbourhood.  His  let¬ 
ters  to  Mr  Perrier  in  1647  are  dill  extant.  Accord¬ 
ingly  Mr  Perrier,  in  September  1648,  filled  two  equal 
tubes  with  mercury’^,  and  obferved  the  heights  of  both 
to  be  the  fame,  viz.  26^7  inches,  in  the  garden  of  the 
convent  of  the  Friars  Minims,  fitiiated  in  the  lowed  part 
of  Clermont.  Leaving  one  of  them  there,  and  one  of 
the  fathers  to  obferve  it,  he  took  the  other  to  the  top 
of  Puy  de  Domme,  which  was  elevated  nearly  500 
French  fathoms  above  the  garden.  He  found  its  height  • 
to  be  2 3  A  inches.  On  his  return  to  the  towui,  in  a 
place  called  cle  V Arhre^  150  fathoms  above  the 

garden,  he  found  it  25  inches;  w^hen  he  returned  to  the 
gaiden  it  was  again  26^^-^,  and  the  perfoii  fet  to  watch 
the  tube  which  had  been  left  faid  that  it  had  not  varied 
the  w'hole  day.  Thus  a  difference  of  elevation  of  3000 
French  feet  had  occafioned  a  deprellion  of  3-g-  inches  ; 
from  which  it  may  be  concluded,  tint  3*^  inches  of 
mercury  weighs  as  much  as  3000  feet  of  air,  and  one- 
totli  of  an  inch  of  mercury  as  much  as  96  feet  of  air. 
The  next  day  he  found,  that  taking  the  tube  to  the  top 
0.  a  deepb  120  feet  high  made  a  fad  of  oiie-fixth  of  an' 
*VoL.  XV.  Part  I. 


inch.  This  gives  72  feet  of  air  for  one-tenth  of  an  inch  of 
mercury  ;  but  ill  agreeing  witli  the  former  experiment. 

But  it  is  to  be  obferved,  that  a  very  fmall  error  of  ob¬ 
fervation  of  the  barometer  would  correfpond  to  a  great 
difference  of  elevation,  and  alfo  that  tiie  height  of  the 
mountain  had  not  been  meafureJ  with  any  prccihon. 

This  has  been  fince  done  (Mem.  Acad.  par.  1703),  and 
found  to  be  529  French  toifes.  42, 

Pafchal  publifhed  an  account  of  this  great  experi- Which 
ment  (Grande  Exp.  fur  la  Pefanteur  cie  t/hr).  and  it 
was  quickly  repeated  in  many  places  of  the  world.  In  ^ 

1 653  it  was  repeated  in  England  by  Dr  Power  (Power's 
Exper.  Phil.);  and  in  Scotland,  in  1661, by  Mr  Sinclair 
profeffor  of  pliilofopliy  in  the  uuiverfity  of  GlafgONv,  who 
obferved  the  barometer  at  I^anark,  on  the  top  of  mount 
Tintock  in  Clydfdale,  and  on  the  top  of  Arthur's  Seat 
at  Edinburgh.  He  found  a  depreffion  of  two  inches  be- 
tw^een  Glafgow^  and  the  top  of  Tintock,  three  quarters  of 
an  inch  between  the  bottom  and  top  of  Arthur’s  Seat,  and 
of  an  iiich  at  the  cathedral  of  Glafgow  on  a  height 
of  126  feet.  See  Sinclair's  Ars  Nova  et  Magna  Gravid 
tails  et  Eevliatis  ;  Sturmii  Collegium  Experiment  ale  ^  and 
Schotti  Kechnica  CurioCa.  45 

Hence  wt  may  derive  a  method  of  meafnring  the  Hence  a 
heights  of  mountains.  Plaving  afeertained  w'ith  great 
precifion  the  elevation  corrcfpondiiig  to  a  fall  of  one- heights, 
tenth  of  an  inch  of  mercury,  which  is  nearly  90  feet, 
we  have  only  to  obferve  the  length  of  the  mercurial  co¬ 
lumn  at  the  top  and  bottom  of  the  mountain,  and  to 
allow  90  feet  for  eveiy  tenth  of  an  inch.  Accordingly 
this  method  has  been  pra6lifcd  with  great  fiiccefs  ;  but 
it  requires  an  attention  to  many  things  not  yet  coiifi-  ' 

dered  ;  fucli  as  the  change  of  denfity  of  the  mercury 
by  heat  and  cold  ;  the  changes  of  dtnfity  of  air,  which 
arc  much  more  remarkable  from  the  fume  caufes  ;  and 
above  all,  the  changes  of  the  denfity  of  air  from  its 
compreffibility  ;  a  change  immediately  conneded  w'itU 
or  dependent  on  the  very  elevation  we  wiih  to  meafure. 

Of  aU  thefe  afterwards. 

Thefe  obfervations  give  us  the  moll  accurate  meafure  Affo  a 
of  the  denfity  of  the  air  and  its  fpecific  gravity.  This 
is  but  vaguely  though  dire6lly  mcafured  by  weighing 
air  in  a  bladder  or  veffcl.  The  w'eight  of  a  manageable  ^  ^  ^ 

quantity  is  fo  fmall,  that  a  balance  fulficieiitly  tickJifh  to 
indicate  even  veiy  fenfible  fraclions  of  it  is  overloaded 
by  the  weight  of  the  veffel  which  contains  it,  and  ceafes 
to  be  exadl :  and  when  we  take  IkrnoulH's  ingenious 
method  of  fulpending  it  in  winter,  we  expofe  ourfclves 
to  great  rifle  of  error  by  the  variation  of  the  water’s 
denfity.  Alfo  it  muff  neceffarily  be  humid  air  which 
we  can  examine  in  this  way  :  but  the  proportion  of  an 
elevation  in  the  atmofphere  to  the  depreffion  of  the  co¬ 
lumn  of  mercuiy  or  other  fluid,  by  which  we  lueafurc 
its  preflure,  gives  us  at  once  the  proportion  of  this 
weight  or  their  fpecilic  gravity.  Thus  fince  it  is  found 
that  in  fuch  a  Hate  of  preffure  that  the  barometer  ffands 
at  30  inches,  and  the  thermometer  at  32",  87  feet  pf  rife 
produces  one-tentk  of  an  inch  of  fall  in  the  barometer, 
the  air  and  the  mercury  btiiig  both  of  the  freezing  tem¬ 
perature,  we  muff  coi.chide  that  mercury  is  10,440  times 
heavier  or  deiifer  than  air.  Then,  by  comparing  mer¬ 
cuiy  and  water,  we  get  nearly  for  the  denfity  of 
air  relative  to  water  :  but  this  varies  fo  much  by  heat 
and  moiffure,  that  it  is  iifelefs  to  retain  any  thing  more 
than  a  general  notion  of  it ;  nor  is  it  eafy  to  determine 
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whether  this  method,  or  that;  by  Jiftual  weighing  is  pre¬ 
ferable,  It  Is  extremely  difhcult  to^  obferv*c  the  height 
o/‘the^  mercury,  in  the- harometer-  rvcai'er.  than  -r',57 
inch;  a ndithis;^  will, produce  a  dlfFerence  of  even  five  feet, 
otr^V  of  the  whole.  Perhapa  this  is  a.grf:atcr  propor,- 
tion  than  the  error  i^.  weighing. 

From  the  fame,  experiments  we  alfo  deiive  fomc  know¬ 
ledge  of  tlie  height  of  the  aerial  covering  which  furrounds 
ojir  glqbe.  When  we  raife  our  barometer  87  feet  above 
the  furfaQC  of  the  fca,  the  meicary  falls  about  one-tenth 
qf  an  inch  in  the  barometer  :  therefore  if  thebarv)me- 
tfr  fhows,30  inche<s  at  the  fea-fhore,  we  may  expedl  that, 
by  raifing  it  360  times  8  7  feet  or  5”  miles,  t]ie  mercury 
ip  the  tube  ivlll  defeend  to  the  level  of  the  ciftern,  and 
that  tins  is  the.  height  of  our  atinofpherc.  But  other 
appearances  lead  us  to  fuppofe.  a  much  greater  height. 
Meteors,  are  feen  with  us  much  higlvev  than  this,  and 
whlclyyct  give  undoubted  indication  of  being  fupported) 
by  our  air,  There  can  be  little  doubt,  too,  that  the  vi- 
fibllity  of  the  cxyanfe.  above  us  is  owing  to  the  reflec¬ 
tion  of  the  fun’s  light  by  our  air.  Were  the  heavenly 
fpaces  perfecftly  tranfparent,  we  fhould  no  more  fee  them 
than  the  purtll  water  through  which  we  fee  other  ub- 
jcdls  j  and  Ave  fee  them  as  we  fee  w,:tcr  tinged  with  milk 
or  other  fieculjc.  Now  it  is  eafy  to  Ihow,  tliat  the  light 
which  gives  us  what  is  called  twlllglit  mufl  be  rcfle(!:fed 
from  the  height  of  at  leafl  50  miles  ;  for  we  hayc  it  when 
the  futt  is  depreficd  18  degrees  below  our  huii/on. 

A  little  attention  to  the  conftltiition  of  our- air  will 
convince  us,  that  the  atmofphere  mufl  exteiicl  tp  a  much 
greater  height  than  300  times  87  fect^  We  fee  bn  mi 
the  moil  familiar  fads  that  it  is  comprefiib.^e  ;  we  can 
fqueeze  it  in  an  ox-blailder.  It  is  alfo  heavy  ;  prefling 
on  the  air  in  this  bladder  with  a  very  great  force,  not 
lefs  than  1500  pounds.  Vv^e  mufl  therefore  confider  h 
as  in  a  flate  of  comprefiion,  exifting  in  fmallcr  room  tlian 
it  would  afrume  if  it  were  not  comprefled  by  the  incum¬ 
bent  air.  It  rauil  therefore  be  in  a  condition  fomctliing 
refcmbling  that  of  a  quantity. of  fine  carded  wool  thrown 
loofely  into  a  deep  pit  ;  the  lower  llrata  caiTying  tlx; 
weight  of  the  upper  flrata,  and  being  comp.rcfTed  by  them ; 
and  fo  much  the.  more  comprtfTed  as  they  arc  finthcr 
down,  and  only  the  upper  flratuin  in  its  unconflraincd 
and  moil  expanded  ilate.  If  we  ihall  fu]>pofe  this  wool 
thrown  in  by  ca  hundred  weight  at  a  time,  it  will  be  di¬ 
vided  into  ftruta  of  equal  weights,  but  of  unequal  thick- 
nefs ;  the  lo\veil  being  the  tliinjicfl;,  and  the  fuperior 
llrata  gradually  increaiing  in  thicknefs.  Now,  fuppofe 
the  pit  filled  with  air,  and  reaching  to  the  top  of  the 
atmofphere,  the  ^uj eights  of  <ill  tlie  ilrata  above  any  ho¬ 
rizontal  plane  in  it  is  meafured  by  the  height  of  the  mer¬ 
cury  in  the  Toricellian  tube  placed  in  that  plane;  and 
one-tenth  of  an  inch  of  mercury  is  juft  equal  to  the 
weight  of  the  low^eft  ftratum  8  7  feet  thick  :  for  on 
raifing  the  tube  87  feet  from  the  fea,  the  furface  of  the 
ipercury  will  defeend  one-tenth  of  an  inch.  Raife  the 
tube  till  the  mei  cui  y  fall  another  tenth  ;  This  ftratum 
mull  be.  more  than  87  feet  thick  ;  how  mugh  more  \ve 
cannot  tell,  being  ignorant  of  the  law  of  the  air’s  ex- 
panfion.  In  order  to  make  it  fall  a  third  tenth,  we 
muft  raife  it  through  a  ftratum  ftill  thicker ;  and  fo  on 
continually. 

AU  this  is  abundantly  confirmed  by  the  very  flrft  ex¬ 
periment  made  by  the  order  and  dire(ftions  of  Pafchal ; 
For  by  carrying  the  tube  from  the  garden  of  the  con- 
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vontrto  a.place  1 50  fathoms  higher,  the  mercury  fell 
ined^es,  or  1,2917  ;  which  gives  about  69  feet  S  inches 
of  aerial  ftratum  for  tV  of  au  inch  of  mercury  ;  and  by 
carrying  it  from  thence  to  a.phicc  550, fathoms  higher, 
the  nv.'rcury  fell  i  or  1,9167  inches,  wliich  givet 
109  feet  7  inches  for  7*^  of  an  inch- of  mercury.  Thefc 
expeii.nents  w'erc  not  accurately  made  ;  for  at  that  time 
the  philofophers,  though  zealous,  were  but  f^h'/etrs  ij 
the  /r/Aw^f  of  experimenting,  and  novices  in  the  ait.  But 
the  refults  abniidantiy  fliow"  this  general  truth,  and  they 
are  completely,  confirmed  by  thoufauds  of  fubfequent  obf 
fervations.  It  is  evident  from  the  w'holc  tenor  of  them,, 
that  tlie  ftrata  of  air  decreafe  in  denfity  as  we  afeend* 
through  the  atmofphere;  but  it  remained  to  be  difeo- 
vered  what  is  the  force  of  this  decreafe,  that  is,  the 
law’  of  the  air’s  expanfion.  Till  this  be  done  we  cam 
fay  nothing  about  the  conftitution.of  our  atmofphere-: 
we  cannot  tell,  in  what  ma  mer  it  h  fitteib  fpr  raifingi 
and  fuppqrtlng  the  exhahitious  and  vapours  w^hlch  a: e 
continually  arifiiig  from  the  inhabited  regions  ;  not  a«i 
an  excrementitious  w  alle,  but' to  be  fupported,  perhaps 
maiiufaftiired,  in  tliat  vaft  laboratory  ot^  nature,  andtOi 
be  returned  to  us  in  beneficent  Ihow’ers.  We  cannot, 
ufe  our  knowdedge  for  the  curious,  and.  frequently  vifeful, 
purpofeof  meafuting  tlie  heights  of  mountains  and  taking: 
tiie  l'.;vcls  of  cxtenlivc  regions  ;  in  ftioit,  without  an  ac*. 
curate  knowledge  of  this,  we  can  hardly  acquire  any 
acquaintance  with  thofe  mechanical  properties  wdiich 
diftinguifh  air  from  thofe  liquids  wdiich  circulate  here 
below’. 

Haying  therefore  confidcvcd  at  fome  length  the  lead-ConnwH 
ing  confequeiices  oF  the  air’s  fluidity  and  gravity,  Icthiliqofi 
US  confider  its  comprelflbility  wfith  the  fame  care  ;  aiKi^'f 
then,  combining  the  agency  of  both,. we  (halt  aufwer  all 
the  purpofes  01  philofopliy,  difeover  the  laws,  ,  explain* 
the  phenomena  of  naUire,  and  improve  art.  W.e  pro- 
ct'i  d  therefore  to  confider  a  little  the  phenomena  wdiich  | 
indicate  and  cliara<^erife  this  other  property  of  tlie  air. 

All; fluids  are  eiaftig  and  comprefliblc  as  w’ell  as  air; 
liut  in  them  the  coinpneflibility,  makes  up  figure,  or  dots 
not  intereft  ns  while  we  are-coiifidering  thtir  prefTur  3, 
motions,  and  impulfions.  But  in  air  the  coinprcflibiilty.  , 
and  expanfion  draw’  our  chief  attention,  and  make  it  a. 
proTxir  reprefeiitative  of  this  cldsofflidds. 

Nothing  is  more  familiar  tlian  the  compreflibility  of 
air.  It  is  ften  in  a  bladder  filled  with  it,  which  we  canphcn>iw* 
forcibly- fqueeze  into  lefs  room  ;  it  is  fecni  in  a  fyringe^ 
of  which  we  can  pufh  the  plug  farther  and  farther  as 
w  e  inereafe  the  preflure. 

But  tliefe  appearances  bring  into  view  another, 
the  moft  interelling,  property  of  air,  vizt  its  e/<i//icity, 
When  we  have  fqueezed  the  air  in  the  bladder  or  fy 
ringe  into  lefs  rooni,  w'e  find  that  the  force  with  which 
w.e  comprejfed  it  is  neceflary  to  keep  it  in  this  bulk  ;  and 
that  if  W’e  ceafe  to  prefs  it  together,  it  wait  fw’ell  out 
and .  regain  its  natural  dimenfions.  This  diftinguifhes 
it  cfleritially  from  fuch  a  body  as  :v-rn<^fs  of  flour,  fait, 
or  fuch  like,  wdiich  remain  in  the  compreiTed .  ftate  to 
which  wc  reduce  them.  ^0 

There  is  therefore  fomething  which  oppofes  the  com-Rcfill‘" 
preflion  different  from  the  fimple  impenetrability 
the  air:  there  is  fomething  tliat  oppofes  mechanical 
force  ;  there  is  fomething.  too  which  produces  motion, 
not  only  refiftlng  compreflioii,  but  pufhing  back  the 
compr effing  body,  and.  communicating  motion  to  it.  As 
l  aq 
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arrow  is  gradually  accelerated  by  the  bow  firing 
it  forward,  and  at  the  moment  oF  its  dilcharge 
is  brought  to  a  flate  of  rapid  ntotion  ;  fo  the  ball  from 
a  pop-guii  or  wind-gun  is  gradually  accelerated  along 
the  barrel  by  the  prefTure  of  the  air  during  its  expan- 
fion  from  its  coinpreffed  Hate,  and  linahy  quits  it  with 
an  accumulated  velocity.  Thefe  two  motions  are  m- 
dications  perfeaiy  fimilar  of  the  elaflicity  of  the  bow 

and  of  the  air.  ,  ,  zi-  t 

iyof  Thus  it  appears  that  air  is  heavy  and  elallic.  It 
needs  little  confi deration  to  convince  us  in  a  vague  man¬ 
ner  that  it  is  fluid.  The  eafe  with  which  it  is  pene¬ 
trated,  and  driven  about  in  eveiy  dire^ion,  and  the  mo¬ 
tion  of  it  in  pipes  and  channels,  however  crooked  and 
intricate,  intitle  it  to  this  chai'a6ter.  But  bcfoie  ue 
can  proceed  to  deduce  eonfcquences  from  its  fluidity, 
and  to  ofter  them  as  a  true  iKXonnt  of  what  will  happen 
in  thefe  circumllances,  it  is  nccelTary  to  exhibit  fome 
diftiiia  and  fimple  cafe,  in  which  the  charaaerllUc  me¬ 
chanical  property  of  a  fluid  is  clearly,  and  unequivocally 
obferved  in  it.  Tliat  property  of  fluids  from  which  all 
the  law'G  of  hydroilatics  and  hydrauhes  are  derived  with 
llriaeli  evidence  is,  that  any  prefliire  applied  to  any 
part  of  them  is  propagated  through  the  whole  inals  in 
every  dirtaion  ;  and  that  iii  coniequeuce  of  this  diflu- 
ijoii  of  preflure,  any  two  external  forces  can  be  nut  in 
equilibrio  by  the  iirterpoiitlori  of  a  fluid,  in  the  fame 
way  as  they  can  be  put  in  equilibrio  by  the  interven- 
I  tion  of  any  mechanictil  engine. 

iiiicu-  Let  a  clofe  velfcl  ABC  (fig.  7.),  of  any  forni,  have 
two  upright  pipes  EDC,  GFB,  inferted  into  any  parts 
of  its  top,  fides,  or  bottom,  and  let  water  be  pomx'd 
into  them,  fo  as  to  Hand  in  equilibrio  with  the  horizon¬ 
tal  furfaces  at  E,  D,  G,  E,  and  let  D  </,  b  /,  be  hori¬ 
zontal  lines,  it  w.ll  be  found  that  the  height  of  the  co¬ 
lumn  E^/is  fenfibly  equal  to  that  of  the  column  G/. 
This  is  a  facf  univerfally  obferved  In  whatever  way  the 
^  pipes  are  Inferted. 

Now  the  furface  of  the  water  at  D  is  undoubtedly 
prelTed  upwards  \s’ilh  a  force  equal  to  a  column  of  wa¬ 
ter,  having  its  furface  for  its  bafe,  and  Ed  for  its  height; 
it  is  therefore  prevented  from  rifing  by  fome  oppofite 
force.  This  can  be  nothing  but  the  ehillicity  of  the 
confined  air  prefling  It  dowm.  The  very  fame  thing 
inuft  be  faid  of  the  furface  at  F ;  and  thus  there  are 
two  external  prefiures  at  D  and  F  fet  in  equilibrio  by 
the  interpofition  of  air.  The  force  exerted  on  the.  fur¬ 
face  D,  by  the  prefliire  of  the  column  E  //,  is  therefore 
propagated  vO  the  furface  at  F ;  and  thus  air  has  this 
characferiflic  murk  of  fluidity. 

In  this  exper**nent  the  weight  of  the  air  is  infcnfible 
when  the  veflel  is  of  fmall  lire,  and  has  no  fcntible  lhare 
in  the  preflTnre  reaching  at  D  and  F.  But  if  the  ele¬ 
vation  of  the  point  E  above  1)  k  very  great,  the  column 
E  d  w'dl  he  ohfer^^ed  fenfibly  to  exceed  the  column  G  f* 
Thus  if  F  be  70  feet  higher  than  1),  E  d  will  be  an  incii 
longer  than  the  column  G /  .*  for  In  this  cafe  there  is 
reading  at  D,  not  only  the  prefTure  propagated  fi  om  F‘, 
but  alfo  the  weight  of  a  column  of  air,  having  the  fur- 
face  at  D  for  its  bafe  and  70  feet  high.  I'his  is  equal 
to  the  weight  of  a  column  of  water  one  inch  high. 

It  is  by  this  propagation  of  preflure,  this  Jlnidiiy^ 
that  the  pellet  is  difcliarged  from  a  child’s  pop-gun.  It 
Hicks  fall  in  the  muzzle  ;  and  he  forces  in  another  pel¬ 
let  at  the  other  end,  which  he  prefTes  fonvurd  with  the 
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TunimcT,  condenfing  the  air  ’between  them,  and  tlri^ 
.propagating  to  the  otlier  pellet  the  preflure  •which  he 
exerts,  till  the  fricHion  is  overcome,  and  the  pellet  is 
difeharged  by  the  air  expanding  and  following  it. 

There  is  a  pretty  philosophical  plaything  which  fl- 
luHrates  this  property  of  air  in  a  very  perfpicuous  man¬ 
ner,  and  which  wc  fliall  afterwards  have  occafion  to  con- 
fider  as  converted  into  a  moH  ufeful  hydraulic  machine. 

This  is  what  is  ufiially  called  Heroes  fountawy  having  Hero’s 
been  invented  by  a  Syracufan  of  that  name.  It  con-  fountain. 
liHs  of  two  veflels  KLMN  (fig.  8.),  OPQR,  which  are 
clofe  on  all  Tides.  A  tube  AB,  having  a  tunnel  a-top, 
pafles  through  the  upperinoH  veflel  without  communi¬ 
cating  with  it,  being  ioldered  into  its  top  and  bottom. 

It  alio  pafles  through  the  top  of  the  under-veflel,  where 
it  is  alfo  fokleied,  aud  reaches  aluioH  to  its  bottom. 

This  tube  is  open  at  both  ends.  There  is  another  open 
tube  ST,  which  is  foldcred  into  the  top  of  the  under- 
velfcl  and  the  bottom  of  the  upper  veflel,  and  reachi^u 
alinoH  to  its  top.  Thefe  two  tubes  ferve  alfo  to  fup- 
port  the  upper  vefTel.  A  third  tube  GF  is  foldered 
into  the  top  of  the  upper  veflel,  and  reaches  almoll  to 
its  bottom.  This  tube  is  open  at  both  ends,  but  the 
orifice  G  is  very  fmall.  Now  iuppofe  the  uppeiTnoH 
veflel  filled  with  water  to  tiie  hi.ightT.N,  Ee  being  its 
furface  a  little  below  T.  Stop  the  unfice  G  with  the 
linger,  and  pour  in  water  at  A.  This  will  delcenid 
through  AB,  and  compiefs  the  air  in  OQJIP  into  lefs 
room.  Supp<fle  the  water  in  the  under  vxflel  to  have 
acquired  the  furLce  C  ,  the  air  w^ln'ch  formerly  occupied 
the  whole  of  the  fpaces  OPQR  and  KI.  ^E  will  now 
be  contained  in  the  fpaces  c/Pc  C  aiul  KL  E;  and  iu 
elaflicity  will  be  in  equilibrio  with  the  weight  of  the 
column  of  water,  w'hofe  bafe  is  the  furface  E  e,  and 
whofe  height  is  Ar.  As  this  prefliire  is  exerted  in 
every  part  of  the  air,  It  will  be  exerted  on  the  furface 
E  of  the  water  of  the  upper  veflel ;  and  if  the  pipe 
FG  were  continued  upwards,  the  water  would  be  fup- 
ported  in  It  to  an  height  r  II  above  E  equal  to  A.% 

Therefore  if  the  finger  be  now  taken  from  off  the  ori¬ 
fice  G,  the  water  will  fpout  up  to  the  fame  height  as 
if  it  had  been  immediately  forced  out  by  a  column  of 
water  A  r  without  the  intervention  of  the  air,  that  is, 
nearly  to  H.  If  iiiHcad  of  the  funnel  at  A,  the  vcffcl 
liiive  a  brim  u  hicli  will  caufe  the  water  difcharged  at  G 
to  mil  down  the  pipe  AB,  this  fountain  will  play  till 
all  the  water  in  the  upper  veffel  is  expended.  The  ope¬ 
ration  of  this  fecond  fountain  wiU  be  better  underHood 
from  fig.  9.  uhioh  an  intelligent  reader  will  fee  is  per¬ 
fectly  equivalent  to  fig.  8.  A  very  powerful  engine  for 
ralfing  water  upon  this  principle  has  long  been  employed 
in  the  Hungarian  minen  ;  where  the  pipe  AB  is  about 
200  feet  Ifigh,  and  the  pipe  FG  about  120;  and  the 
coiidenfatioii  is  made  in  the  upper  veffel,  and  com¬ 
municated  to  the  lower,  at  the  bottom  of  the  mine,  by 
a  long  pipe.  See  IV.'iTtik^/Voris. 

We  may  now  apply  to  air  all  the  laws  of  hydroHatics  Bav  %  of 
and  hydraulics,  in  peifccl  confidence  that  their  Icgitl- 
mate  coiirequciices  will  be  obferved  in  all  its  fitiiations.  cable^to  a*Ir« 
We  fliall  in  future  fubllitiite,  in  place  of  any  force  afl- 
ing  on  a  furface  of  air,  a  column  of  water,  nu  renry,  or 
any  other  fluid  whofe  weight  is  equal  to  this  force  : 
and  as  we  know  diftindlly  from  theory  what  will  be  the 
confequences  of  this  hydroflatic  preffure,  we  flrall  de¬ 
termine  d  ^riri  the  phenomena  in  air;  and  in  cafes 
M  Z  where 


p2 
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Screw  the  fyringe  into  this  cap,  and  it  Is  evident  that 
the  air  forced  out  of  the  fyringe  will  be  accumulated  in 
this  vefiel :  for  upon  drawing  up  the  pifton  the  valve 
y*  always  (huts  by  the  elaftlcity  or  expanding  force  of 
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where  theory  does  not  enable  us  to  fay  with  precifion 
what  Is  the  effeft  of  this  preffure,  experience  informs 
us  in  the  cafe  of  watei*)  and  analogy  enables  us  to  tranf- 

fer  this  to  air.  We  fhall  find  this  of  great  fervice  In  _  ,  _  _ 

fome  cafes,  which  otheiwlfe  are  almoft  defperate  in  the  the  air  in  E ;  and  on  puflmig  it  down  again,  the  valve 
prefent  Hate  of  our  knowl  dge.  will  open  as  foon  as  the  pllton  has  got  fo  far  down  that 

From  fuch  familiar  and  fimplc  obfervatlons  and  expc-  the  air  in  the  lower  part  of  the  barrel  Is  more  powerful 
rimeiits,  the  fluidity,  the  heavliiefs,  and  elafticity,  are  than  the  air  already  in  the  velTel.  _  Thus  at  ever}'  llroke 
difcovcred  of  the  fubftance  with  which  we  are  furround-  an  additional  barrellul  of  air  will  be  forced  into  the 
ed,  and  which  wc  call  air.  But  to  underlland  thefepro-  veflel  E  ;  and  it  will  be  found,  that  after  every  ilroke 
pcrtles,  and  completely  to  explain  their  numerous  and  the  pifton  niuft  be  farther  piifhed  down  before  the  valve 
iinportant  confequeiices,  we  muft  call  in  the  aid  of  more  will  open.  It  cannot  open  till  the  prelfure  arifing  from 
refined  obfervations  and  experiments  which  even  this  the  elaflicity  of  the  air  condenfed  in  the  barrel  is  fiipe- 
fcantv  knowledire  of  them  enables  us  to  make  ;  wc  rior  to  the  elaflicity  of  the  air  condenfed  in  the  veflel ; 
muft 'contrive  fome  methods  of  producing  with  preci-  that  is,  till  the  condenfation  of  the  firft,  or  its  denfity, 
fion  any  degree  of  conde  ifitlon  or  rarefaftion,  of  cm-  h.fome'what  greater  than  that  of  the  laft.  In  order  to 
ploying  or  excluding  the  gravitating  preffure  of  air,  and 


of  modifying  at  pkafiire  the  aaioii  of  all  Jts  mechanical 
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•A  method 


properl  us. 

Nothing  can  be  more  obvious  than  a  method  of  com- 
*'f  prelliiig  a  quantity  of  air  to  any  degree,  d  aice  a  cy“ 

fiug  the  air  prifmatic  tube  AB  (fig.  10.)  fhiit  at  one  end, 

and  fit  it  with  a  pifton  or  plug  C,  fo  nicely  that  no  air 
can  pafs  by  its  fides.  This  will  be  beft  done  in  a  cy- 
liiidiic  tube  by  a  turned  ftopper,  covered  with  oiled 


leather,  and  fitted  with  a  long  handle  CD.  When  this 


5? 

Tlie  con- 
denfing  fy 


overcome  the  ftraining  of  the  valve  on  the  hole  and  the 
nicking  occafioned  by  the  clammy  matter  employed  to 
make  it  air-tight. 

Sometimes  the  fyringe  is  conftrudled  with  a  valve  inAdifferei 
the  pUlon.  This  pifton,  inftead  of  being  of  one  piece corutnc- 
and  folid,  confiils  of  two  pieces  perforated.  The  upper 
iknm  is  connected  with  the  rod  or  handle, 


ai 


I  k 


part 


is  tliriift  down,  the  air  which  formerly  occupied  the 
whole  capacity  of  the  tube  is  condenfed  into  lefs  room. 
The  force  necefiary  to  produce  any  degree  of  conipref- 
fton  may  be  concluded  from  the  weight  neceftai^  for 
pufhlng  down  the  plug  to  any  depth.  But  this  inftru- 
inent  leaves  us  little  opportunity  of  making  interefting 
experiments  on  or  in  this  condenfed  air  ;  and  the  force 
required  to  make  any  degree  of  compreffion  cannot  be 
meafiired  with  much  accuracy  ;  becaufe  the  pifton  miift 
be  very  clofe,  and  have  great  fiidion,  in  order  to  be 
fiifficitntly  tight  :  And  as  the  coinpreirion  is  increaftd, 
the  leather  Is  more  Iqueezed  to  the  fide  of  the  tube  ; 
and  the  proportion  of  the  external  force,  which  is  eni- 
ployed  merely  to  overcome  this  variable  and  uncertain 
fridion,  cannot  be  afeertained  with  any  tolerable  pre¬ 
cifion.  To  get  rid  of  thefe  imperfedions,  the  following 
addition  may  be  made  to  the  inllriiinent,  which  then 
becomes  w'hat  is  called  the  condettfuig /yritige. 

The  end  of  the  fyringe  is.  perforated  with  a  very 
fmall  hole  ef;  ajid  being  externally  turned  to  a  fmall 
niigc  with  a  narrow  flip  of  bladder,  or  of  thin  leather, 

foaked  ilia  mixture  of  oil  and  tallow,  muft  be  tied  over 
the  hole.  Now  let  us  fuppofe  the  pliloii  pufhed  down 
to  the  bottom  of  the  ban-el  to  which  it  applies  clofe  ; 
when  it  is  drawn  up  to  the  top,  it  leaves  a  void  behind, 
and  the  weight  of  the  external  air  preftes  on  the  dip  of 
bladder,  which  therefore  claps  clofc  to  the  brafs,  and 
thus  performs  the  part  of  a  valve,  and  keeps  it  clofe  fo 
that  no  air  can  enter.  But  the  pifton  having  reached 
the  top  of  the  barrel,  a  hole  F  in  the  fide  of  it  is  juft 
below  the  pifton,  and  the  air  ru{hes  tliroiigh  this  hole 
and  fills  the  barrel.  Now  pufii  the  pifton  down  again, 
i-t  immediately  paftes  the  hole  F,  and  no  -air  efcapes 
through  it  \  it  dicrefore  forces  open  the  valve  at /,  and 
efcapes  while  the  pifton  moves  to  the  bottom. 

Its  vclTcl  cr  Now  kt  E  be  any  vefTcl,  fuch  as  a  glafs  bottle,  ha- 
leccivtr.  ving  its  mouth  furnillied  with  a  brafs  cap  firmly  ce¬ 
mented  to  it,  having  a  hollow  ferew  which  fits  a  folid 
ferew  p  Cf  turned  on  the  cylindric  nozde  of  the  fyringe. 


has  its  lower  part  turned  dov/n  to  a  fmall  cylinder, 
which  is  ferewed  into  the  lower  part  h  Ion;  and  has 
a  perfomtion  ^  h  going  up  in  the  axis,  and  terminating 
in  a  hole  h  in  one  fide  of  the  rod,  a  piece  of  oiled 
leather  is  ftrained  acrofs  the  hole  g.  When  the  pifton 
is  drawn  up  and  a  void  left  below  it,  the  weight  of  the 
external  air  forces  it  through  the  hole  /jg,  opens  the 
valve  g,  and  fills  the  barrel.  Then,  on  puffing  down 
the  pifton,  the  air  being  fqueezed  into  Icfs  room,  preftes 
on  the  valve  g,  ftiuts  it  ;  a-nd  none  efcaping  through 
•  the  pifton,  it  is  gradually  condenfed  as  the  pifton  de- 
feends  till  it  opens  the  valve  /',  and  is  added  to  that  al¬ 
ready  accumulated  in  the  veflel  E. 

Having  in  this  manner  forced  a  quantity  of  air  into  RUierf 
the  veflel  E,  we  can  make  many  experiments  in  it  inof  thi,' 
this  flate  of  condenfation.  We  are  chiefly  concerned 
at  prefent  with  the  effedh  which  this  produces  on 
elaflicity.  Wc  fee  this  to  be  greatly  increafed ;  for 
we  find  more  and  more  force  required  for  introducing 
every  fueceflive  barrelfuh  When  the  fyringe  is  unferew- 
cd,  we  fee  the  air  riifli  out  with  great  violence,  and 
every  indication  of  great  expanding  force.  If  the  fy¬ 
ringe  be  connedled  with  the  veflel  E  in  the  fame  man¬ 
ner  as  the  fyringe  in  n^  17,  viz.  by  intei*pofing  a  ftop- 
cock  B  between  them  (fee  fig.  3.),  and  if  this  flop- 
cock  have  a  p-lpe  at  its  extremity,  reaching  near  to  the 
bottom  of  the  veflel,  which  is  previoufly  half  filled  with 
watery  we  can  obferve  diftindtly  when,  the  elafticity  of 
the  air  in  the  fyringe  exceeds  that  of  the  air  in  the  rer 
coiver ;  for  the  pifton  muft  be  pufhed  down  a  certain 
length  before  the  air  from  the  fyringe  bubbles  up  thro^ 
the  water,  and  the  pifton  muft  be  farther  down  at  each 
rr.ccelTive  ftroke  before  this  appearance  is  ofiferved; 
When  the  air  has  thus  been  accumulated  in  the  re¬ 
ceiver,  it  preftes  the  fides  of  it  outward,  and  will 
it  if  not  ftrong  enough.  It  alfo  preftes  on  the  furface 
of  the  water;  and  if  we  now  iliut  the  cock,  unferevv 
the  fyringe,  and  open  the  cock  again,  the  air  wfiU  force 
the  water  through  the  pipe  with  great  velocity,  caufing 
it  to  rife  in  a  beautiful  jet.  When  a  metal-receiver  is 
ufed,  the  condenfation  may  be  pufhed  to  a  great  length, 
and  the  jet  will  then  rife  to  a  great  height ;  which  gra- 
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dually  dimini/hcs  as  the  water  hj  expended  and  room 
^  given  to  the  air  to  expand  itfelf.  See  the  figure, 
jic!  od  We  judge  of  the  condenfation  of  air  in  the  veffel  E 
Ju<{ng  by  the  number  of  flrokes  and  the  proportion  of  the 
o|thc  on-  capacity  of  the  fyringe  to  that  of  the  vefTeL  Suppofe 
deftfaj  n,  one-tenth  of  the  lad  ;  then  we  know, 

that  after  lo  ftrokes  the  quantity  of  air  in  the  yeffel  is 
doubled,  and  therefore  its  denfity  double,  and  fo  on  af¬ 
ter  any  number  of  ftrokes.  Let  the  capacity  of  the  fy¬ 
ringe  (when  the  pifton  is  drawn  to  the  top)  be  o,  and 
that  of  the  veffel  be  b,  and  the  number  of  ftrokes  be  n, 

h  ”1“ 


the  denfity  of 

,  r 
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the  veffel  will  be  %  or 
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rate. 


Bpt  this  is  on  the  fuppofition  that  the  pifton  accu- 
;h:  ccii-rately  fills  the  barrel,  the  bottom  of  the  one  applying 
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clofe  to  that  of  the  other,  and  that  no  force  is  neceffary 
for  opening  either  of  the  valves  :  but  the  firft  cannot 
be  infured,  and  thelaft  is  very  far  from  being  true.  In 
the  conftru(ftion  now  deferibed,  it  will  require  at  leaf! 
on-'  twentieth-part  of  the  ordinary  preffure  of  the  air 
to  open  the  pifton  valve  :  therefore  the  air  which  gets 
in  will  want  at  leaft  this  proportion  of  its  complete 
elafticity  ;  and  there  is  'always  a  fimllar  part  of  the 
clafticity  employed  in  opening  the  noz/le  valve.  The 
condenfation  therefore  is  never  nearly  equal  to  what  is 
here  determined. 

It  is  accurately  enough  meafured  by  a  gage  fitted  to^ 
the  inftrument.  A  glafs  tube  GH  of  a  cyliiidric  bore, 
and  clofe  at  the  endj  is  fere  wed  into  the  fide  of  the  cap 
on  the  mouth  of  the  veffel  E.  A  fmall  drop  of  water 
or  mercury  is  taken  into  this  tube  by  warming  it  a  little 
in  the  hand,  which  expands  the  contained  air,  fo  that 
when  tlie  open  end  is  dipped  into  water,  and  the  whole 
allowed  to  cool,  the  water  advances  a  little  into  the  tube. 
The  tube  Is  furniflied  with  a  fcale  divided  into  fmall 
equal' part’s,  numbered  from  the  clofe  end  of  the  tube. 
Since  this  tube  communicates  with  the  veffel,  it  is  evi¬ 
dent  that  the  condenfation  will  force  the  water  along 
the  tube,  ailing  like  a  pifton  on  the  air  beyond  it,  and 
die  air  in  the  tube  and  veffel  will  always  be  of  one  den- 
/it)\  Suppofe  the  number  at  which  the  drop  ftaiids 
before  the  condenfation  is  made  to  be  r,  and  that  it 
ftands  at  d  when  the  condenfation  has  attained  the  de¬ 
gree  required,  the  denfity  of  tlie  air  in  the  remote  end 
of  the  gage,  and  confequently  in  the  veffel,  wilh  be 


^  v|iation  Sometimes  there  is  ufed  any  bit  of  tube  t  lofe  at  one 
end,  having  a  drop  of  water  in  it,  fimply  laid  into  the 
veftel  E,  and  furniflied  or  not  with  a  fcale  :  but  this 
can  only  be  ufed  with  glafs  veffels,  and  thefe  are  too 
weak  to  refill  the  preffure  ariimg  from  great  condenfa- 
tion.  In  fuch  experiments  metalline  veffels  are  ufed, 
htted  with  a  variety  of  apparatus  for  (llfferent  experi¬ 
ments.  Some  of  thefe  will  be  occafionally  mentioned 
afterwards. 

It  muft  be  obferved  in  this  place,  that  very  great  con- 
_  denfations  require  great  force,  and  therefore  fmall  fy- 
iinges.  t  IS  therefore  convenient  to  have  them  of  va¬ 
rious  fizes,  and  to  begin  with  thofe  of  a  larger  diame¬ 
ter,  which  operate  more  quickly;  and  when  the  con- 
aeiii^ion  becomes  fatiguing,  to  change  the  fyringe  for 
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For  this  reafon,  and  in  gencml  to  make  the  conden-  (>y 
fing  apparatus  more  convenient,  it  is  proper  to  have  a 
ftop-cock  interpofed  between  the  fyringe  and  the  veftel,  .^veen  the 
or  as  it  is  iifually  called  the  receiver.  This  confifls  of  a  fyrirge  and 
brafs  pipe,  which  has  a  well-ground  cock  in  its  middle,  receiver . 
and  has  a  hollow  ferev/  at  one  end,  which  receives  the 
nozzle  ferew  of  the  fyringe,  and  a  folid  ferew  at  tlie 
other  end,  which  fits  the  ferew  of  tlie  receiver.  See 

fig.  3.  __  c$ 

By  thefe  gages,  or  contrivances  fimilar  to  them,  we  luftanccR  of 
have  been  able  to  afeertain  very  great  degrees  of  con-  P'’^€at  con- 
denfation  in  the  coiirfe  of  fome  experiments.  Dr  Hales 
found,  that  when  diy  wood  was  put  into  a  itrong  \<*fttl, 
which  it  alinoll  filled,  and  the  remainder  was  filled  with 
water,  the  fwelling  of  the  wood,  occafioned  by  its  im¬ 
bibition  of  water,  condeiifed  the  air  of  his  gage  into  tlie 
thoufandtli  of  its  original  bulk.  He  found  that  peafe 
treated  in  the  fame  way  genei*ated  elaftic  air,  which 
preffing  on  tlie  air  in  the  gage  coiidenfed  it  into  the 
fifteen  liundredth  part  of  its  bulk.  This  is  the  gicateft 
condenfation  that  has  been  afceitaiiied  with  jirecifior, 
although  in  other  experiments  it  has  certainly  been  car¬ 
ried  much  farther  ;  hut  tiie  precife  degree  could  not  be 
afeeitained. 

The  only  life  to  be  made  of  this  obfervation  at  pre- Air  an  J 
fent  is,  that  fince  we  have  been  able  to  exhibit  air  in  a  to  hz 

denfity  a  tlioufand  times  greater  than  the  ordinary 
fity  of  the  air  we  breathe,  it  cannot,  as  fome  imnginc,  * 

he  only  a  different  form  of  winter  ;  for  in  this  Ihilt  it 
it  is  as  denfe  or  deiifer  than  water,  and  yet  rct  uiis  its 
great  expanfibility. 

Another  important  obfervation  is,  that  in  every  ftatc  -A.iici  ibow  ^ 
of  denlity  in  which  we  find'  it,  it  retains  its  perfed  error  tf 

fluidity,  tranfmitting  all  preffures  which  are  applied  to 
it  w  ith  undimiiiiftied  force,  as  appears  by  the  equality 
conftantly  obferved  between  the  oppofing  columns  of  e  ufticit/,  \ 
w^ater  or  other  fluid  liy  which  it  is  compreffed,  and  by 
the  facility  with  which  all  motions  are  performed  in  it 
ill  the  moll  coinpreffed  flutes  in  which  we  can  make  ob- 
fervations  of  this  kind.  l‘his  fail  is  totally  incompa- 
tible  with  the  opinion  of  thofe  w  ho  aferihe  tlie  ekiftici- 
ty  of  air  to  the  fpringy  ramified  ftru6lure  of  its  particles, 
touching  each  other  like  fo  many  pieces -of  fpoiige  or 
foot-balls.  A  colle(ftioii  of  fuch  particles  might  indeed 
be  pervaded  by  fulid  bodies  with  confiderahle  eafe,  if ' 
they  were  merely  touching  each  other,  and  not  fubjed- 
cd  to  any  external  prefturc.  But  the  moment  fuch 
prefture  is  exerted,  and  the  aflemblage  fqueczed  into  a 
fnialler  fpace,  each  preffes  on  its  adjoining  particles  : 
they  are  individually  coinpreffed,  flattened  in  their  touch¬ 
ing  furfaces,  and  before  the  denfity  is  doubled  they  arc 
fqueezed  Into  the  form  of  pei  fed  cubes,  and  compofe  a 
mafiq  vvliich  may  indeed  propagate  prefture  from  one 
place  to  another  in  an  impeifed  manner,  and  w  ith  great 
diminution  of  its  Intenfity,  but  will  no  more  be  fluid 
than  a  inafs  of  foft  clay.  It  will  be  of  life  to  keep  this 

obfervation  m  mind. 

We  hav  e  fecn  that  air  is  heavy  and  comprcfTihle,  and  Confequen-  * 
might  now  proceed  to  deduce  in  order  the  explanation  cc.'*  of  ?he 
of  the  appearances  corifequent  on  each  of  thefe  pro- 
perties.  But,  as  has  been  already  obferved,  the  clafti-  ^***^^^  * 
city  of  air  modifies  the  effe£ls  of  its  gravity  fo  remark¬ 
ably,  that  they  would  he  impcrfedly  iinderllood  If  both 
qualities  were  not  combined  in  our  coiifideration  of  ei¬ 
ther.  At  aoy  rate^  fome  fanhcr  confcquences  of  its  elaf- 
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ticity  mull  be  ccnf.Jercd,  before  we  underftaiid  the  njeaas  _ 

c  *  .»  _1 /*.  ^«*  *  rvt  ♦”\r 
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it^  grea»- 


of  vary  ing  at  pkafure  the  cfTeas  of  its  gravity. 

Since  air  is  heawj  the  lower  flrata  of  a  mafs  of  air 


xpaufibU:-  mud  fvipport  the  upper ;  and,  being  comprelljble,  they 
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the  denfity  of  .cpmmon  alr  being  x  : 
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-for 


ty 


mull  be  coiidenfcd  by  their  weight.  In  this  date  of 
comprefTion  the  elailicity  of  the  lower  flrata  of  air  adh 
in  oppofition  to  the  weight  of  the  incumbent  air,  and 
balances  it.  There  is  no  reafoii  which  fhould  make  us 


V  +  B‘  . 

The  piflon  requires  force  to  raife  it,  and  it  is  raifed  Wc  info 
In  oppofition  to  the  prefliire  of  the  incumbent  atmo.^^‘^<^hi 


Rtf 

bytf' 


fphere ;  for  this  had  formerly  been  balanced  by 


elafticity 


elaflicity  of  the  common  air:  and  we  conclude  fromexpaode' 


fuppofe  that  its  expanding  force  belongs  to  it  only  when  that  force  ts  required  to  raife  the  piftotiy  that  the  air, 

in  fuch  a  date  of  comprefiion.  It  is  more  probable,  that,  elafticity  of  the  expanded  air  Is  lefs  than  that  of  air  in 
if  we  could  free  it  frem  this  preftiire,  the  air  wouid  ex-  ordinary”  ftate ;  and  an  accurate  obfervation  of  the 
])and  Itfelf  into  ftill  greater  bulk.  This  is  moft  diftlndlly  force  necefftuy  to  raife  it  would  ihow  how  much  the 
feen  In  the  following  experiment.  ^  elafticity  is  diminiftied.  When  therefore  the  pifton  is 

Into  tlie  cylmdric  jar  A  BCD  (fig.  1 1.),  which  has  (j^feend  as  long  as  the  predure  of  the 


P  oved  by 

ey-pcn’iient..^  hole"  in  its  bottom,  and  is  fiiriiidied  wnth  an 

air-tight  pift(m  E,  put  a  linali  liabcid  bladder,  having  its 
mouth  tied  tight  with  a  ilring.  Having  piiihed  the 


atmofphere  exceeds  the  elafticity  of  the  air  in  the  bar* 
rel ;  that  is,  till  the  air  in  the  barrel  is  in  a  ftate  of  or- 
dlnary  denfity.  To  put  it  further  down  will  require 


pifton  near  to  the  bottom,  and  noticed  the  ftate  of  the  foi-^e,  becaufe  the  air  muft  be  comprefTcd  in  the  barrAel; 
bladder^  flop  up  the  hole  in  the  bottom  of  the  jar  with  -f  now  open  the  cock  D,  the  air  will  be  ex- 

tlie  fingcT,  and  draw  up  the  pifton,  which  will  lecpiirc  polled  through  it,  and  the  piftoii  will  reach  the  bottom. 


a  confiderable  force.  You  will  obferve  the  bl  idder  fwell 
out,  as  if  air  had  been  blown  into  it ;  and  it  will  again 
collapfe  on  allowing  the  pifton  to  defeend.  Nothing 
can  be  more  un exception  ible  than  the  concliifion  from 
this  experiment,  that  ordinary  air  is  in  a  ftate  of  com- 
preftion,  and  that  its  elafticity  is  not  limited  to  this  ftate. 
'Fhe  bladder  l>eing  flaccid,  ftiows  that  tlie  included  air 
is  in  the  fame  ftate  with  the  air  which  funounds  It ; 
and  the  fame  muft  be  aflirmed  of  it  wliile  it  fwells  but 
ilill  remains  flaccid.  We  muft  conclude,  tliat  the  whole 
within  the  veflel  expands,  and  continues  to  fill  it. 


pelied  through  it,  and  the  pifton 

Now  fbut  the  dlfcharfttg  cock  D,  and  open  the  cock  And  ca' 
C,  and  draw  up  the  pifton.  The  air  which  occupied 

V  . 

the  fpace  V,  with  the  denfity  occupy 

the  fpace  V4-B,  if  it  expands 


fo  far.  To  have  its 
denfity  D,  fay.  As  its  prefeiit  bulk  V+B  is  to  its 

former  bulk  V,  fo  is  its  former  denfity  y  ^  to  its 

VxV 

new  denfitv;  which  will  therefore  be  rr^r»» 

V-fBxV-tB 


when  its  capacity  has  been  enlarged.  And  fince  this 
is  obferved  to  go  on  as  long  as  we  give  it  more  room, 
we  conclude,  that  by  fuch  experiments  we  have  not  yct^ 
74  given  it  fo  mucli  room  as  it  can  occupy. 

AtftmptR  It  was  a  iiatiinil  objedl  of  curlofity  to  dlfcover  the 
r  >  (lifcoycr  JJ^iits  of  this  expiinfioii ;  to  know  what  was  the  natural 


V 


the  limits  of  a  quantity  of  air,  beyond  which 


V  ^  B 

It  is  evident,  that  If  the  air  continues  to  expand, 
the  denfity  of  the  air  in  the  veflel  after  the  third  drawr 

“^V 

Ing  up  of  the  pifton  will  be 


Y  +  B^ 


after  the  fourth 


V  I 

V  +  Bi 


and  after  anv  number  of  ftrokes  n 


ranlion*^by  it  would  not  expand  though  all  external  comprefling 

force  were  removed.  Accordingly  pliilofophcrs  con-  it  will  be 
ftru6led  inftruments  for  rarefying  the  air.  The  common 
water-pump  had  been  long  familiar,  and  appeared  very 
proper  for  this  purpofe.  Ttie  moft  obvious  is  the 

follmving.  .  rtr*  A-o/r  \  the  barrel,  the  denfity  after  the  fifth  ftrpkc 

Let  the  band  of  the  fyringe  AB  (fig.  I2.)  commu-  4  rlfj  nearly  y  of  its  ordinary  denfity. 


will  be 


V 


7? 

A  fyri 


V  -f  B  l 


Thus,  if  the  vefTcl  is  four  times  as 


From  the 


nicate  \dth  the  Ncffel  V,  with  a  ftopcock  C  between 
them.  Let  It  communicate  with  the  external  air  by 
another  orifice  D,  In  any  convenient  fituation,  alfo 
furnilhed  with  a  ftopcock.  I^et  this  fyringe  have  a 
pifton  veiy  accurately  fitted  to  It  fo  as  to  touch  the 
bottom  all  over  when  puihed  down,  and  have  no  va¬ 
cancy  about  tlie  fides. 


On  the  other  hand, 
neceflary  for  reducing 
Log  D _ 


the  number  n  of  llrokes 
to  the  denfity  D 


air 


IS 


operaticm 
cf  which 


Log  V— Log  (V+B)‘  J 

Thus  we  fee  that  this  iiiftriiment  can  never  abftra^lsoit 
the  whole  air  in  confequcnce  of  its  expanfioii,  but  onlyco"''*^' 
Now'  fuppofe  the  pifton  at  the  bottom,  the  cock  C  rarefy  it  conllniially  as  long  as  it  continues  to  expand ;  ^ jj! 
open,  and  the  cock  D  fliut,  draw  die  pifton  to  the  nay,  there  is  a  limit  beyond  which  the  rarefadiou  can-jpg^ 
ttip.  The  air  which  filled  the  veflel  V  will  expand  fo  not  go.  Wheu  the  pifton  has  reached  the  bottom, 

there  remains  a  fmall  fpace  between  it  and  the  cock 
C  filled  with  common  air.  Vvlieii  the  pi  Ion  is  drawn 
up,  this  final!  qinntity  of  air  expands,  and  alio  a  fimilar 
quantity  in  the  neck  i  f  the  other  cock  ;  and  no  ait 
will  come  out  of  the  receiver  V  till  the  expanded  air 
in  the  barrel  is  of  a  finullcr  denfity  than  tlie  air  in  the 
receiver.  This  circurnftaiice  evidently  direcls  us 
make  tliefe  tw  o  fpaces  as  fmall  as  poffible,  or  by  fonie 

contrivance 


as  to  fill  both  that  veflel  and  the  barrel  AB  ;  and  as  no 
reafon  can  be  given  to  the  contrary,  w'e  muft  fuppofe 


that  the  air  w'ill  be  uniformly  drftufcd  through  both. 
CaiUng  V  and  B  the  capacity  of  the  veflel  and  barrel, 
it  ks  plain  that  the  bulk  of  the  air  w  ill  now  be  V  -f-  B  ; 
and  fince  the  quantity  of  matter  remains  the  fame,  and 
the  denfity  of  a  fluid  is  as  its  quantity  of  matter  direcllv 
and  its  bulk  inverfely,  the  denfity  of  the  expanded  air 
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ctmtriv.ince’ t*  fiU  them  up  a’toirether.  Perhaps  this 
may  be  d<ine  efFedutilly  in  the  followinj^  manner. 

Let  BE  (fig.  I  v)  reprefent  the  bottom  of  the  bar- 
■  rel,  and  let  the  ciicle  HKI  be  the  fe<ftion  of  the  key 
o£*the  cock,  of  a  large  diameter,  and  plaee  it  as  near 
to  the  barrel  as  can  be.  Let  thi*;  communicate  with 
the  barrel  by  means  of  an  hole  FG  'widening  upwards, 
as- the  fruftum  of  a  hollow  obtufe  cone.  Let  the  bottom 
of  the  pidon  hfh^f  be  fhaped  fo  as  to  fit  the  bottom 
of  the  barrel  and  this  hole  exadlly.  Let  the  cock  be 
picired  with  two  holes.  One  of  them,  HI,  palTes 
perpendicularly  throiigii  its  axis,  and  forms  the  commu¬ 
nication  betwee-n  the  receiver  and  barrel.  The  other 
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bole,  KL,  has  one  extremity  K  on  the  fame  circum¬ 
ference  with  H,  fo  that  when  the  key  is  turned  a  fourth 
part  round,  K  will  come  into  the  place  of  H  :  but  this^ 
hole  is  pierced  obliquely  Into  the  key,  and  thus  keeps 
clear  of  the  hole  HL  It  goes  no  further  than  the^ 
axis,  where  it'  communicates  with  a  holt  bored  along 
the  axis  and:  terminating  at  its  extremity.  Tlfs*  hole* 
forms-  the  communication  with  the  external  air,  and 
ferves  for  difcharglng  the  air  in  the  barrel.  (A  fide 
view  of  the  key  is  feen  in  fig.  14.)  Fig.  12.  fhows  the 
pofition  of  the  cock  while  the  pijlon  is  moving  upwards, 
and  fig;  14.  fiiows  its  pofition  while  the  pHlon  is  moving 
doivn  wards.  When  the  pi  don  has  reached  the  bottom, 
the  conical  piece  ffyg  of  tlie  pidon,  which  may  be  of 
firm  leather,,  fills  the  hole  FHG,  and  therefore  com- 
ixletely  expds  the  air  from  the  barrel.  The  canal  KI..  / 
of' the- cockw  contains  air  of' the  common  denlity  ;  but 
tins  is  turned* afide  into  the  pofition  KL  (fig.  13.), 
while  the  pidon  is  dill  touebmg  the  cock.  It  cannot 
ce;p'dad  into  the  barrel  during  the  iifcent  of  the  pidon.  In 
place  of'it  the  perforation  HLI  comes  under  the  pidon, 
filledjwith  air  that  had  been  turned  afide  with  it'  when 
the  pidon  was  at  the  tap  of-  the  barrel,  and  therefore 
of- the  fame  denfity  with  the  air  of  the  receiver.  It  ap¬ 
pears  therefore  that  there  l8‘  no  limit  to  the  rarefacdlon 
as- long  as  the  air  will  expand. 

This  indrument  is  called  an  Exhausting  Syringe. 
It  is  more  generally  made  in  another  form,  wlitch  Is 
much  lefs  cxpenfivc,  and  more  convenient  in  its  life. 
Jndead  of  being  furnifned  with  cocks  for  eftabliniing 
the  communications  and  fhutting  them,  as  is  necef 
fary,  it  has  vahes  like  thofc  of  the  condenfing  fy- 
hnge^  but  opening  in  the  oppofite  dire^tlorr.  It  is 
thus  nrade : 

The  pipe  of  communicatiorr  or'  conduit  MN 
(fig;  15.),  has  a  male  ferew'dn  its  extremity,  and  OTer' 
this  is  tied  a  flip  of  bladder  or  leatlier  M.  The  lower 
half  of  the  pidon  has  alfo  a  male  ferew  on  it,  covered 
at  the  end  with  a  flip  of  bladder  O.  This  is  ferevved 
into  the  upper  half  of  the  pidon,  which  is  pierced  with 
a  hole  H  coining  out  of  the  fide  of 'the  rod. 

^  Now  fuppofe  the  fyringe  ferew  ed  to  the  condu(ding' 
pipe,  and  that  ferewed  into  the  receiver  V,  and  the 
pidon  at  the  bottom  of  the  barrel.  When  the  pidon 
IS  dravvn  up,  the  preffurc  of  the  external  air' Ihuts  the 
va  ve  O,  and  a  void  is  left  below^  the  pidon  ;  there  is 
therefore  no  preffure  on  the  upper  fide  of  the  valve  M 
ta  balance  the  eladicity  of  the  airln  the  receiver  which 
formerly  balanced  the  weight  of  the  atmofphere.  The 
air  therefore  m  the  receiver  lifts  this  valve,  anddidri- 
butes  itfelf' between- the  veffel  and  tlie^  barrel  ^  fo  Uiat 


when  the  pidon  has  reached'  the  top  the  denfity  of  the 

V 

air  ill  both  receiver  and  barrel  k  as  before 

When  the  pidon  Is  let  go  it  defeends,  becaufe  the 
eladicity  of  the  expanded  air  is  not  a  balance  for  the 
preffure  of  the  atmofphere,  which  therefore  prefiesdown 
the  pidon  with  the  difference,  keeping  the  pidon-valve 
fhut  all  the  while.  At  the  fame  time  the  valve  M 
aUb  flints  :  for  it  wans  opened  by  the  prevailing  eladicity 
of  the  air  in  the  receiver,  and  while  it  is  open  the  two 
aii-s  have  equal  denfity  and  eladicity ;  but  tlie  moment 
the  pidon  dtfeends,  the  capacity  of  the  barrel  is  dl- 
minifhed,  the  eladicity  of  its  air  increafes  by  collapfing, 
and  now  prevailing  over  that  of  the  air  in  the  receiver 
fliiu.6  the  valve  M. 

When  it  has  arrived  at  fuch  a  part  of  the  barrel 
that  the  air  in  it  is  of  the  denfity  of  the  external  air, 
there  is  no  force  to  piifli  it  farther  down  ;  the  hand 
mud  therefore  prefs  It.  This  attempts  to  condenfc 
the  air  ill  theh^  r.  el,  and  therefore  inercafes  its  eladicity  ; 
fo  that  it  lifts  the  valve  G  and  efcapes,  and  the  pillon 
gets  to  the  bottom.  When  drawn  Up  again,  greater 
force  is  required  than  the  lad  time,  becanfe  the  elafti- 
clty  of  the  included  air  is  lefs  than  in  the  former  droke. 
The  pidon  rlfes  farther  before  the  valve  M  is  lifted  up,  and 
w'licii  it  has  reached  the  top  of  the  barrel  the  denfity  of 

the  included  air  Is  -.-■J  .  The  pidon,  when  let  go,. 
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w'ill  defeend  further  than  it  did  before  ere  the  pidon- 
valve  open,  and  the  preffure  of  the  hand  will  again 
pLilh  it  to  the  bottom,  ;ill  the  air  efcaping  through  O. 

Tl>e  rarefa^.tion  will  go  on  at  every  fiiccelfive  droke  in* 
the  fame  manner  as  with  tlie  other  fyringe. 

This  fyringe  is  evidently  more  eafy  in  its  life,  re-  \(»vai 
quiring  no  attendance  tt)  the  cocks  to  open  and  ihut  of  thi<  fy- 
them  at  the  proper  times.  On  tliis-account  this  con- 
drindion  of  an  exliauding  fyringe  is  much  more  ^iid 

rally  iifed. 

But  It.  is  greatly  inferior  to  the  fyringe  with  cocks  7^^ 
with  refpeft  to  its  power  of  rarefaction.  Its  operation  r!cy. 
is  greatly  limited.  It  Is  evident  tlvat  no  air  wall  come 
out  of  tlie  receiver  imlefs  its.  elailicity  exseccJ  that  of  the 
air  in  the  barrel  by  a  dilTcrt-nce  able  to  lift  up  the  valve 
M.  A  piece  of  oiled  leather  tied  acrofs  this  hole  can 
hardly  be  made  tight  and  etitaiii  of  clapping  to  the 
hole  witliout  fome  fmall  draining,  wliieh  imul  therefore 
be  overcome.  It  mud  he  very  gentle  indeed  not  to 
require  a  force  equal  to  the  w'oight  of  two  Indies  of 
water,  and  this  is  equal  to  about  the  20Cth  part  of  the 
whole  eladicity  of  the  ordinary  air  ;  and  therefore  thls^ 
fyringe,  for  this  reafoii  alone,,  cannot  rarefy  air  above 
200  times,  even  though  air  were  capable  of  an  indefinite 
expanfion.  In  like  manner  the  valve  O  cannot  be 
raifed  without  a  fimilar  prevalence  of  the  eladicity  of 
the  air  In  the  Irarrel  above  the  weiglit  of  the  atmofphere. 

Tilde  caufes  united,  make  it  difficult  to  rarefy  the  air 
more  than  100  times,  and  very  few  fiich  fy tinges  will 
rarefy  it  more  than  50  times  ;  whereas  the  fyringe  withi 
cocks,  when  new'  and  in  good  order,  will  rarefy  it 
1000  times. 

But,  on  the  other  hand,  fyringes  with  cocks  areThc^ormcr 
much  more  expenfive,  cfpecially  when  furiiidied  with  Syringe, 
apparatus  for  opening  and  fliutting  the  cocks.  They 
are  more  difficult  to  wake  tiiualljr  tight,  and  (which  if  "Pj!' ou«'* 

tlifi  order*. 
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the  greateft  objeftlon)  do  not  remain  long  In  good  or¬ 
der.  The  cocks,  by  fo  frequently  opening  and  {hut- 
ting,  grow  loofe,  and  allow  the  air  to  efcape.  No 
me\hod  has  been  found  of  preventing  this.  They  muih 
be  ground  tight  by  means  of  emery  or  other  cutting 
powders^  Some  of  thefe  unavoidably  ilick  in  the  metal, 
and  continue  to  wear  it  down.  For  this  reafon  philo- 
fb pliers,  and  the  makers  of  philofophical  inftriiments, 
have  turned  their  chief  attention  to  the  improvement  of 
the  fyriiige  with  valves.  We  have  been  thus  minute  in 
the  account  of  the  operation  of  rarefa6lion,  that  the 
reader  may  better  underiland  the  value  of  thefe  improve¬ 
ments,  and  in  general  the  operation  of  the  principal 
paeuinatic  engines. 

Of  the  Air-Pump. 

An  Air-Pump  is  nothing  but  an  exhaulling  fyringe 
accommodated  to  a  variety  of  experiments.  It  was  firfl 
invented  by  Otto  Guericke,  a  gentleman  of  Magde- 
burgh  in  Germany,  about  the  year  1654.  We  truft 
that  it  will  not  be  unacceptable  to  our  readers  to  fee 
this  inflrument,  which  now  makes  a  principal  article  in 
a  philofophical  apparatus,  in  its  firlt  form,  and  to  trace 
it  through  its  fucceflive  llcps  to  its  prefent  Hate  of  im¬ 
provement. 

Guericke,  indifferent  about  the  folltar}’’  poffefllon  of 
an  invention  which  gave  entertainment  to  numbers  who 
came  to  fee  his  wonderful  experiments,  gave  a  minute 
defcrlption  of  all  his  pneumatic  apparatus  to  Gafpar 
Scliottus  profefibr  of  mathematics  at  Wlrtemberg,  who 
immediately  publifhed  it  with  the  author’s  confent,  with 
an  account  of  fome  of  its  performances,  firfl  in  1657, 
in  his  Mechantca  HydraulicQ-pneumatica  ;  and  then  in  his 
Techwea  Curiofa^  in  1664,  a  curious  coUedllon  of  all 
the  wonderful  performances  of  art  which  he  coUedled  by 
a  correfpondence  over  all  Europe. 

Otto  Guericke’s  air>pump  confifls^'of  a  glafs  receiver 
A  (fig.  16.),  of  a  form  nearly  fpherical,  fitted  up  with 
a  brafs  cap  and  cock  B.  The  nozzle  of  the  cap  was 
fixed  to  a  fyringe  CDE,  alfo  of  brafs,  bent  at  D  into 
iialf  a  right  angle.  This  had  a  valve  at  D,  opening 
from  the  receiver  into  the  fyringe,  and  fliutting  when 
preffed  in  the  oppofite  direction.  In  the  upper  fide 
of  the  fyringe  there  is  another  valve  F,  opening  from 
the  fyringe  into  the  external  air,  and  Abutting  when 
prefied  inwards.  The  plflon  had  no  valve.  The 
fyringe,  the  cock  B,  and  the  joint  of  the  tube,  were 
Immerfed  in  n  ciflern  filled  with  w’ater.  From  this 
defcrlption  it  is  eafy  to  underftand  the  operation  of 
the  inflrument.  \Vhen  the  piflon  w^as  drawn  up  from 
the  bottom  of  the  fyringe,  the  valve  F  was  kept  fliut 
by  the  prefTure  of  the  external  air,  and  the  valve  D 
opened  by  the  elafllcity  of  the  air  in  the  receiver. 
When  it  was  pufhed  down  again,  the  valve  D  immediately 
fliut  by  the  fuperior  elaflicity  of  the  air  in  the  fyringe  ; 
and  w'hen  this  was  fiilHciently  comprefTed,  it  opened 
the  valve  F,  and  was  difeharged.  It  w^s  immerfed  in 
water,  that  no  air  might  find  its  w^ay  through  the  joints 
or  cocks. 

It  would  feem  that  this  machine  was  not  very  per- 
fe6l,  for  Guericke  fays  that  it  took  feveral  hours  to 
produce  an  evacuation  of  a  moderate-fized  vefiel ;  but 
he  fays,  that  wFen  it  w^as  in  good  order,  the  rarefadlon 
(for  he  acknowledges  that  it  w^as  not,  nor  could  be,  a 
complete  evacuation)  was  fo  great,  that  wheivthe  cock 
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was  opened,  and  water  ^admitted,  it  filled  the  receiver  A-k  pi; 
fo  as  fbmetimes  to  leave  no  more  than  the  bulk  of  a  pea 
filled  wnth  air.  This  is  a  little  furprifing ;  for  if  the 
valve  F  be  placed  as  far  from  the  bottom  of  the  fyringe 
as  in  Schottus’s  figure,  it  would  appear  that  the  rare¬ 
faction  could  not  be  greater  than  what  mull  arlfe  from 
the  air  In  DF  expanding  till  It  filled  the  whole  fyringe ; 
becaiife  as  foon  as  the  plilon  in  its  defeent  paffes  F  It 
can  difeharge  no  more  air,  but  mull  comprefs  it  between 
F  and  the  bottom,  to  be  expanded  again  when  the  piflon 
is  drawn  up.  It  Is  probable  that  the  piflon  was  not  very 
tight,  but  that  on  prefTing  it  down  It  allowed  the  air  to 
pafs  it ;  and  the  water  in  w  hich  the  wFole  was  Immerfed 
prevented  the  return  of  the  air  when  it  was  drawm  up 
again  ;  and  this  accounts  for  the  great  time  neceffary  for  ' 
producing  the  defired  rarefaClion. 

Guericke,  being  a  gentleman  of  fortune,  fpared  noHijiJ 
expellee,  and  added  a  part  to  the  machine,  which  favedprovci 
his  numerous  vllitants  the  trouble  of  hours  attendance  ‘ 
before  they  could  fee  the  curious  experiments  with  the 
rarefied  air.  He  made  a  large  copper  vefiel  G  (fig.  17*), 
having  a  pipe  and  cock  below,  wdiich  pafied  through  the 
floor  of  the  chamber  Into  an  under  apartment,  w  here  It 
wms  joined  to  the  fyringe  immerfed  in  the  ciflern  of  wmter, 
and  w'orked  by  a  lever.  The  upper  pail  of  the  vefiel 
terminated  In  a  pipe,  furnlfhed  w^^Ith  a  flopcock  H,  fur- 
rounded  w'ith  a  fmall  brim  to  hold  wmter  for  preventing 
the  ingrefs  of  air.  On  the  top  was  another  cap  I,  alfo 
filled  w'lth  w'ater,  to  protecl  the  jiinClion  of  the  pipes  I 
with  the  receiver  K.  This  great  vefiel  was  always  kept 
exhaufled,  and  workmen  attended  below.  When  ex¬ 
periments  w^ere  to  be  performed  in  the  receiver  K,  it  w^as 
fet  on  the  top  of  the  great  vefiel,  and  the  cock  H  was 
opened.  The  air  In  K  Immediately  difiPufed  itfelf  equal¬ 
ly  between  the  two  veflels,  and  was  fo  much  more  rare¬ 
fied  as  the  receiver  K  was  fmaller  than  the  vefiel  G* 
When  this  rarcfaClIon  was  not  fufficient,  the  attendants 
below  Immediately  worked  the  pump. 

Thefe  particulars  deferve  to  be  recorded,  as  they  fhow 
the  inventive  genius  of  this  celebrated  phllofopher,  and 
becaufe  they  are  ufeful  even  in  the  prefent  advanced  ^ 
flate  of  the  ftudy.  Guericke’s  method  of  excluding 
air  from  all  the  joints  of  his  apparatus,  by  immerfing 
thefe  joints  in  water,  Is  the  only  method  that  has  to  this 
day  been  found  effe<Elual ;  and  there  frequently  occur 
expenments  where  this  exclufion  for  a  long  time  is  ab- 
folutely  necefiaiy.  In  fuch  cafes  it  Is  neceflary  to  con- 
llrudl  little  cups  or  oifleriis  at  ever)"  joint,  and  to  fill 
them  w  ith  water  or  oil.  In  a  letter  to'Sehottus,  1662-3, 
he  deferibes  very  ingenious  contrivances  for  producing 
complete  rarefaAion  after  the  elaflicity  of  the  remaining 
air  has  been  fo  far  dlmlnlfiied  that  it  is  not  able  to  open  I 
the  valves.  He  opens  the  exhaufling  valves  by  a  plug,  S 
which  is  pufhed  in  by  the  hand ;  and  the  difeharging 
valve  is  opened  by  a  fmall  pump  placed  on  Its  outfide,  fo 
that  It  opens  into  a  void  inflead  of  opening  againfl  the  ! 
prefiure  of  the  atmofpherc.  (See  Schotti  Technic  a  Curio  fa  ^ 
p.  68,  70.)  Thefe  contrivances  have  been  lately  added  ' 
to  air-pumps  by  Haas  and  Hurter  as  new  inventions. 

It  mufl  be  acknowledged,  that  the  application  of  the 
pump  or  fyringe  to  the  exhaufllon  of  air  vv^as  a  very  ob- 
viohs  thought  on  the  principle  exhibited  in  17.  and 
in  this  way  It  was  alfo  employed  by  Guericke,  who 
firfl  filled  the  receiver  with  water,  and  then  applied  the 
fyringe.  But  this  was,  by  no  means  either  his  objccl  or 
.2  his 
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tis  prmcipk.  His  obje<3:  was  not  folely  to  procure  a 
it"*  vclTel  void  of  air.  but  to  exbauft  the  air  which  al- 
ready  in  it;  and  his  principle  was.  the  power  whicli  he 
rw  e.  fufpeded  to  be  in  air  of  expanding  itfelf  into  a  greater 
fpace  when  the  force  was  removed  which  he  fuppofed 
to  comprefs  it.  He  e.xprefsiy  fays  (Trad,  de  Expert- 
mentis  Magdehurgicis ,  et  In  Epijl.  ad  Schottum).,  that  the 
contrivance  occurred  to  him  accidentally  wlien  occupied 
with  experiments  in  the  Toricellian  tube,  in  which  he 
found  that  the  air  would  really  expand,  and  completely 
iill  a  much  larger  fpace  than  what  it  ufually  occupied,  and 
that  he  had  found  no  limits  to  the  expanhon,  evincing 
this  by  fads  which  we  fhall  peifedly  underiland  by  and 
by.  Tliis  was  a  dedrine  quite  new,  and  required  a 
philofophical  mind  to  view  it  in  a  general  and  fyftematic 
manner  ;  and  it  mull  be  owned  that  his  manner  of 
treating  the  fubjed  is  equally  remarkable  for  ingenuity 
and  for  modefty.  (Epljl.  ad  Schotturn,) 

dodrine  end  his  machine  were  foon  fpread  over 
fo  ”  literary  ardour  and  philofophi- 

^  ‘  cal  curiofity ;  and  it  is  moil;  pleafant  to  us,  who,  (landing 
I  on  the  (houlders  of  our  predecelTors,  can  fee  far  around  us, 
to  obferve  tlie  eagemefs  with  which  every  new,  and  to  us 
frivolous,  experiment  was  repeated  and  canvaiTed.  The 
%vorfhippersofAn*(lotle  were  daily  receiving  fevere  morti¬ 
fications  from  the  experimenters,  or  empirics  as  theyafftd- 
ed  to  call  them,  and  they  exerted  themfelves  (Irenuoiifly 
in  fupport  of  his  now  tottering  caiifc.  This  contribu¬ 
ted  to  the  rapid  propagation  of  every  difeovery ;  and 
it  was  a  mod  profitable  and  refpedable  bufincfs  to  go 
through  the  chief  cities  of  Gennany  and  France  exhi¬ 
biting  philofophical  experiments. 

About  this  time  the  foundations  of  the  Royal  Society 
of  London  were  laid.  Mr  Boyle,  Mr  Wren,  Lord 
ifi-lc.  Broiinker,  Dr  Wallis,  and  other  curious  gentlemen, 
i  -  held  meetings  at  Oxford,  in  which  were  received  ac¬ 
counts  of  whatever  \vas  doing  in  the  iludy  of  nature  ; 
and  many  experiments  were  exhibited.  The  refearches 
of  Galileo,  Toiicelll,  and  Pafchal  concerning  the  pref- 
fure  of  the  air,  greatly  engaged  their  attention,  and 
many  additions  were  made  to  their  difeoveries.  Mr 
Boyle,  tlie  mod  ardent  and  fuccefsful  (ludier  of  nature, 
had  the  principal  (hare  in  thefe  improvements,  his  in- 
qiii/itive  mind  being  aided  by  an  opulent  fortune.  In 
f  a  letter  to  his  nepliew  Lord  Dungarvon,  he  fays  that 
he  had  made  many  attempts  to  fee  the  appearances  ex¬ 
hibited  by  bodies  freed  from  the  prefTiire  of  the  air. 
He  had  made  Toricellian  tubes,  having  a  fmall  vefTel 
a^top,  into  which  he  put  fome  bodies  before  filling  the 
I  tubes  with  mercury ;  fo  that  when  the  tube  was  fet 
I  upright,  and  the  mercury'  run  out,  the  bodies  were  in 

I  vacuo.  He  liad  alfo  abftraded  the  water  from  a 

'  vefTel,  by  a  fmall  pump,  by  means  of  its  weight,  in 
the  manner  deferibed  in  n®  17,  having  previoufly  put 
bodies  into  the  veflel  along  with  the  water.  But  all 
.  thefe  ways  ^^'ere  very  troublefomc  and  imperfed.  He 

<  w^s  delighted  when  he  learned  from  Schottus’s  firft 

1  publication,  that  CounfeUor  Guericke  had  effeaed  this 
by  the  expanfwe  power  of  the  air  ;  and  immediately  fet 
about  conftruaing  a  machine  from  his  own  ideas,  no 
defcription  of  Guericke’s  being  then  publifhed. 

Itconfiftedof  a  receiver  A  (fig.  18.),  furnilhed  with 
a  ftopcock  B,  and  fynnge  CD  placed  In  a  vertical  po- 
fition  below  the  receiver.  Its  valve  C  was  in  its  hot- 
tom  dole  adjoining  to  the  entry  of  the  pipe  of  com- 
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municatlon;  and  the  hole  by  which  the  air  iiTued  was  Airqump. 
farther  fecured  hy  a  plug  which  could  be  removed.  ^ 

The  pifton  was  moved  by  a  wheel  and  rackwork.  The  HUair. 
receiver  of  Guerickp’s  pump  was  but  ill  adapted  for  pump, 
any  confiderable  variety  of  experiments ;  and  accord- 
ingly  very  few  were  made  in  it.  Mr  Boyle’s  receiver 
had  a  large  opening  EF,  with  a  ftrong  glafs  margin. 

To  this  was  fitted  a  fh*ong  brafs  cap,  pierced  with  a 
hole  G  in  its  middle,  to  which  was  fitted  a  plug  ground 
into  it,  and  fhaped  like  the  key  of  a  cock.  The  ex¬ 
tremity  of  this  key  was  furnlfiicd  with  a  ferew,  to 
which  could  be  affixed  a  hook,  or  a  variety  of  pieces  for 
fupporting  what  was  to  be  examined  in  the  receiver,  or 
for  producing  various  motions  within  it,  without  ad¬ 
mitting  the  air.  This  was  farther  guarded  againfl  by 
means  of  oil  poured  round  the  key,  where  it  was  re¬ 
tained  hy  the  hollow  ciip-likc  form  of  the  cover.  With 
all  thefe  precautions,  however,  Mr  Boyle  ingenuoufly 
confefres,  that  it  was  but  feldom,  and  with  great  diffi¬ 
culty,  that  he  could  produce  an  extreme  degree'of  rare- 
fadrion  ;  and  it  appears  by  Guericke’s  letter  to  Scliottiis, 
that  in  this  refped  the  Magdeburgh  machine  had  the 
advantage.  But  moll  of  Boyle's  very  interefting  ex¬ 
periments  did  not  require  this  extreme  rarefadion  ;  and 
the  variety  of  them,  and  their  phllofophic  Importance, 
coinpenfated  for  this  defe^l,  and  foon  eclipfed  the  fame 
of  the  inventor  to  fuch  a  degree,  that  the  (late  of  air  in 
the  receiver  was  generally  denominated  the  vacuum 
Boyleanumy  and  the  air-pump  was  called  machhia  Bosk- 
ana.  It  docs  not  appear  that  Guericke  was  at  all  foll- 
citoiis  to  maintain  his  claim  to  priority  or  invention. 

He  appears  to  have  been  of  a  truly  noble  and  phllofo- 
pliical  mind,  aiming  at  nothing  but  the  advancement  of 
fcicnce,  99 

Mr  Boyle  found,  that  to  make  a  vefrel  air-tight,  it  contri- 
was  fulficient  to  place  a  piece  of  wet  or  oiled  leather  on  makrair- 
its  brim,  and  to  lay  a  flat  plate  of  metal  upon  this.  velTeU 
The  prelTure  of  the  external  air  fqueczed  the  two  folldti^ht. 
bodies  fo  hard  together,  that  the  loft  leather  efltx^ually 
excluded  it.  This  enabled  him  to  render  the  whole 
machine  incomparably  more  convenient  for  a  variety  of 
experiments.  He  caufed  the  conduit-pipe  to  termi¬ 
nate  in  a  flat  plate  which  he  covered  with  leather,  and 
on  this  he  fet  the  glafs  ball  or  receiver,  which  had  both 
its  upper  and  lower  brim  ground  flat.  He  covered  the 
upper  orifice  in  like  manner  with  a  piece  of  oiled  lea¬ 
ther  and  a  flat  plate,  having  cocks  and  a  variety  of  other 
perforations  and  contrivances  fuited  to  his  purpofes. 

This  he  found  infinitely  more  expeditious,  and  alfo 
tighter,  than  the  clammy  cements  which  he  had  fonnerly 
ufed  for  fecuring  the  joints. 

He  was  now  aflilled  by  Dr  Hooke,  the  moll  ingeni- 


ous  and  inventive  mechanic  that  the  world  has  ever  feem  improve- 
Thls  perfon  made  a  great  improvement  on  the  air-pump,  ment  of 
by  applying  two  fyringes  whofe  plllon-rods  were  worked  air* 

by  the  fame  wheel,  as  in  fig.  20,  n®  i,  and  putting  valves 
in  the  pillons  in  the  fame  manner  as  in  the  pillon  of  a 
common  pump.  This  evidently  doubled  the  expedition 
of  the  pump’s  operation  ;  but  it  alfo  greatly  diminlfhed 
the  labour  of  pumping  ;  for  it  mull  be  obftrved,  that 
the  pillon  FI  mull  be  drawn  up  again  11  the  preflure  of 
the  external  air,  and  when  the  rarcfa<Slion  is  nearly  per- 
fe6l  this  requires  a  force  of  nearly  15  pounds  for  every 
inch  of  the  area  of  the  pillon.  Now  when  one  pillon 
H  is  at  the  bottom  of  the  barrel,  the  other  K  Is  at 

N  the 
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A,r-,-n.,p.  the  top  of  the  barrel,  and  the  air  below  K  Is  equally 

• - rare  with  that  in  the  receiver.  Thecerore  the  preiTure 

of  the  external  air  on  the  pillon  K  is  nearly  equal  to 
that  on  the  pillon  If.  Both,  therefore,  are  aanig  ni 
oppofite  direaions  on  the  wheel  which  gave  them  mo¬ 
tion  ;  and  the  force  ueceffary  for  railing  H  is  only 
the  difference  between  the  elallicity  of  the  air  the 
harrtl  H  and  that  of  the  air  in  the  barrel  K.  i  his 
is  very  fmall  in  the  beginning  of  the  ftroke,  but 
{rradually  increates  as  the  pillon  K  defeends,  ana 
becomes  equal  to  the  whole  excels  of  the  air’s  prellure 
ibove  the  elallicity  of  the  remaining  air  of  the  receiver 
when  the  air  at  K  of  the  natural  denfity  begins  to 
open  the  piftoii  valves.  An  accurate  attention  to  the 
circiirallances  will  Ihow  us  that  the  force  requiiite  for 
workiiifr  the  pump  is  greatell  at  firff,  and  gradually 
diniinilhes  as  the  rarefaftion  advances;  and  when  this 
is  nearly  complete,  hardly  any  more  force  is  required 
than  what  is  neceffar)'  for  overcoming  the  friAion  of 
the  plftovis,  except  during  the  dilcharge  of  the  air  at 

the  end  of  each  Itroke.  ^  \  i  • 

This  is  therefore  the  form  of  the  air-pump  which  is 
moft.  generally  ufed  all  over  Iiiurope*  borne  tiaces  of 
natiomil  prepofieflion  remain.  In  Germany,  air-pumps 
are  frequently  made  after  the  original  model  of  Gue- 
ricke^s  (Wolff  Cyclomathefis)  ;  and  the  French  gene- 
rally  life  the  pump  made  by  Fapiii,  though  extremely 
aukward.  We  fhall  give  a' defeription  of  Boyle’s  air- 
pump  as  finally  improved  by  Flawkefbee,  which,  with 
fome  fmall  accommodations  to  particular  views.  Hill 
remains  the  moft  approved  form. 

Here  follows  the  defeription  from  Defagiiliers. 

. .  Itconfiftsof  twobrafs  barrels  ^^7,  a  a  (fig.  19-)’ 

l>fovemcntsjj^j,]^gg  }i[gh  and  2  wide.  The  piflons  are  raifed  and  de- 
rroru  preffed  by  turning  the  winch  b  /-.  This  is  fafiened  to  an 
''  axis  paffmg  through  a  ftrong  toothed  wheel,  which  lays 
hold  of  the  teeth  of  the  racks  cccc.  Tl>en  the  one 
w  raifed  while  the  other  is  depreffed  ;  by  which  means 
the  waives,  which  are  made  of  limber  bladder,  fixed  in 
the  upper  part  of  each  pifton,  as  well  as  in  the  open¬ 
ings  into  the  bottom  of  the  barrels,  perform  their  office 
of  difeharging  the  air  from  the  barrels,  and  admitting 
into  them  the  air  from  the  receiver  to  be  afterwards  dlf- 
charged;  and  when  the  receiver  comes  to  be  pretty 
v/ell  exhaufted  of  its  air,  the  preffure  of  the  atmofphere 
in  the  defeending  pillon  is  nearly  fo  great,  that  the 
power  required  to  raife  the  other  is  little  more  than  is 
ueceffary  for  overcoming  the  fiidlion  of  the  pillon, 
which  renders  this  pump  preferable  to  all  others,  which 
require  more  force  to  work  them  as  the  rarefadlion  of 
the  air  in  the  receiver  advances. 

The  barrels  are  fet  in  a  brafs  dilh  about  two  inches 
deep,  filled  with  water  or  oil  to  prevent  tlie  infinuatiou 
of  air.  The  hansels  are  ferewed  tight  down  by  the  nuts 
ee^ety  which  force  the  frontifplece  ff  down  on  them, 
through  which  the  two  pillars 

From  between  the  barrels  rifes  a  flender  brafs  pipe  h  hy 
communicating  with  each  by  a  perforation  in  the  tranf- 
verfe  piece  of  brafs  on  which  they  Hand.  The  upper  end 
of  this  pipe  communicates  with  another  perforated  piece 
of  brafs,  which  ferews  on  underneath  the  plate  i  i  i  /,  of 
ten  inches  diameter,  and  furrounded  with  a  brafs  nm 
to  prevent  the  Hiedding  of  water  ufed  in  fome  experi¬ 
ments.  This  piece  of  brafs  has  three  branches ;  i  H, 
An  horizontal  one  communicating  with  tlie  conduit- 
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pipe  b  i,  2.  An  upright  one  ferewed  into*  the  middle 
of  the  pump-plate,  and  terminating  in  a  fmall  pipe  b,  — v- 
riling  about  an  inch  above  it.  3d,  Is  a  perpendicular 
one,  looking  downwards  in  the  continuation  of  the 
pipe  b,  and  having  a  .hollow  ferew  in  its  end  receiving 
the  brafs  cap  of  the  gage-pipe  ////,  which  is  of  glafs, 

34  Inches  long,  and  immerfed  in  a  glafs  ciHern  m  m 
filled  with  mercury.  This  is  covered  a-top  with  a  cork 
float,  carrying  the  weight  of  a  light  wooden  icale  di¬ 
vided  into  Inches,  which  are  numbered  from  the  furface 
of  the  mercury  in  the  clHern.  This  fcale  will  there¬ 
fore  rife  and  fall  with  the  mercury  in  the  ciHern,  and 
indicate  the  true  elevation  of  that  in  the  tube.  ^ 

There  is  a  Hopcock  imiuediatcly  alxjve  the  infertion 
of  the  gage-pipe,  by  which  its  communication  may  be 
cut  off.  There  is  another  at  r/,  by  which  a  communi¬ 
cation  is  opened  with  the  external  air  for  allowing  its 
readmlffion ;  and  there  is  fometimes  another  Immediately 
within  the  infertion  of  tlie  conduCl-plpe  for  cutting  off 
the  communication  between  the  receiver  and  the  pump. 
This  is  particularly  ufeful  when  the  rarefadion  is 
to  be  continued  long,  as  there  are  by  thefe  means 
fewer  chances  of  the  infinuatiou  of  air  by  the  many 
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The  receivers  are  made  tight  by  fimply  fetting  tliemReceii 
on  the  pump-plate  witli  a  piece  of  wet  or  oiled  leather 
between  ;  and  the  receivers,  which  are  open  a-top,  have 
a  brafs  cover  fet  on  them  in  the  fame  manner.  In 
thefe  covers  there  are  various  perforations  and  contri¬ 
vances  for  various  purpofes.  The  one  in  the  figure  has 
a  flip  wire  pafliiig  through  a  collar  of  oiled  leather,  ha¬ 
ving  a  hook  or  a  ferew  in  its  lower  end  for  hanging  any 
thing  on  or  producing  a  variety  of  motions.  k 

Sometimes  the  receivers  are  fet  on  another  plate,  which  Conti 
has  a  pipe  ferewed  into  its  middle,  fiirnifhed  with 
Hopcock  and  a  ferew',  which  fits  the  middle  pipe 
When  the  rarefadlion  has  been  made  in  it,  the  cock  is 
fhut,  and  then  the  whole  may  be  unferewed  from  the 
pump,  and  removed  to  any  convenient  place.  This  is 
called  a  tranfporter  plate,  } 

It  only  remains  to  explain  the  gage  //'//.  In 
ordinary  Hate  of  the  air  its  elaHicity  balances  the  pref-jjjgj 
fure  of  the  incumbent  atmofphere.  We  find  this  fromcoDi!' 
the  force  that  is  neceffary  to  fqueeze  it  into  lefs  bulkeii, 
in  oppofition  to  this  elaHicity.  Therefore  the  elaHici¬ 
ty  of  the  air  increafes  with  the  vicinity  of  its  particles. 

It  is  therefore  reafonable  to  expedl,  that  when  we  al¬ 
low  it  to  occupy  more  room,  and  its  particles  are  far¬ 
ther  afunder,  its  elaHicity  will  be  diniinifhed  though 
not  annihilated ;  that  is,  it  wiU  no  longer  balance  the 
WHOLE  preffure  of  the  atmofphere,  though  it  may  ftill 
balance  part  of  it.  If  therefore  an  upright  pipe  have 
its  lower  end  immerfed  in  a  veffel  of  mercury,  and  com¬ 
municate  by  its  upper  end  with  a  veffel  containing  rare¬ 
fied,  therefore  lefs  elaHic,  air,  we  Ihould  expert  that  the 
preffure  of  the  air  will  prevail,  and  force  the  mercury 
into  the  tube,  and  caiife  it  to  rife  to  fucli  an  height  that 
the  weight  of  the  mercury,  joined  to  the  elaHicity  of  the 
rarefied  air  adling  on  its  upper  furface,  fhall  be  exarfly 
equal  to  the  wffiole  preffure  of  the  atmofphere.  The 
height  of  the  mercuiy  is  the  exa<H  meafure  of  that  part 
of  the  whole  preffure  which  is  not  balanced  by  tlie  ela¬ 
Hicity  of  the  rarefied  air,  and  its  deficiency  from  the 
height  of  the  mercury  in  the  Toricellian  tube  is  the 
exad  meafure  of  this  remaining  elaHicity. 
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It  Is  evident  therefore,  that  the  pipe  will  he  a  fcale  of 
the  elaflicity  of  the  remaining  air,  and  will  indicate  in 
S(>  as'  Ev  rarefaction  :  for  there  miiil  be 

^dicanjie  fome  analogy  between  the  denfity  of  the  air  and  its 
elafticity ;  and  \vc  have  no  reafon  to  imagine  that  they 
ion.  increafe  and  diminiih  together,  although  we 

may  be  ignorant  of  the  law,  that  is,  of  the  change  of 
elalb’city  correfponding  to  a  known  change  of  denfity. 
This  is  to  be  difeovered  by  experiment ;  and  the  air-pump 
itfelf  funiifhes  us  with  the  bell  experiments  for  this  pur- 
pofe.  After  rarefying  till  the  merciii*}^  in  the  gage  has 
attained  half  the  height  of  that  in  the  Toricellian  tube, 
Ihut  the  communication  v/ith  the  barrels  and  gage,  and 
admit  the  water  into  the  receiver.  It  will  go  in  till 
all  is  again  in  equilibrio  with  the  prefTure  of  the  at- 
mofphere ;  that  is,  till  the  air  in  the  receiver  lias  collap- 
feJ  into  its  natural  bulk.  This  wc  can  accurately  mea- 
fure,  and  compare  Vvith  the  whole  capacity  of  the  re¬ 
ceiver  ;  and  thus  obtain  the  precife  degree  of  rarefaClIon 
covrjfpondlng  to  half  the  natural  tlafticity.  We  c?!n 
do  the  fame  thing  with  the  elafticity  reduced  to  one 
third,  one  fourth.  See.  and  thus  difeover  the  whole 
law. 

;  This  gage  mull  be  confidered  as  one  of  the  moll  in¬ 
genious  and  convenient  parts  of  Hawkelbee's  pump  ; 
and  it  is  well  dif])ofed,  being  in  a  fitiiation  protcClcd 
againll  accidents ;  but  it  ncceffarily  increafer*  greatly 
the  fize  of  the  machine,  and  cannot  be  applied  to  the 
tabk-pump,reprefented  in  fig.  2C,  i .  When  it  is  wanted 
here,  a  fmiill  plate  is  added  behind,  or  between  the  bar¬ 
rels  and  receiver ;  and  on  this  is  fet  a  finall  tubulated  (as 
it  Is  tenned)  receiver,  covering  a  common  weatlier-glafs 
tube. — This  receiver  being  i*arefied  along  with  the  other, 
the  prefTure  on  the  mercui-y  In  the  cillern  arifing  from 
the  elaflicity  of  the  remaining  air  is  diminlfhed  fo  as 
to  be  no  longer  able  to  fupport  the  mercury  at  its  full 
height ;  and  it  therefore  defeends  till  the  height  at 
which  it  ilands  puts  it  in  equilibria  with  the  elafticity. 
In  this  form,  therefore,  the  height  of  the  mercuiy  is  di- 
redlly  a  meafure  of  the  remaining  elaflicity ;  while  in 
the  other  it  meafures  the  remaining  unhalanced  preflure 
of  the  atmofphere.  But  this  gage  is  extremely  ciim- 
berlome,  and  liable  to  accidents.  Wc  are  fcldom  much 
interefled  in  the rarefadion  till  it  is  great;  a  contraded 
form  of  this  gage  is  therefore  ver^^  ufeful,  and  wais  early 
^nujed.  ufef  A  fyphon  ABCD  (fig.  20,  2.),  each  branch  of 

which  is  about  four  inches  long,  clofe  at  A  and  open  at 
D,  Is  filled  with  boiling  mercury  till  it  occupies  the  bi*aiich 
AB  and  a  ver)’*  fmall  part  of  CD,  having  its  furface  at 
^  Tins  IS  fixed  to  a  fmall  Hand,  and  fixed  into  the 
receiver,  along  with  the  things  that  are  to  be  exhibited 
>n  the  rarefied  air.  When  the  air  has  been  rarefied  till 
elaflicity  is  not  able  to  fupport  the  column 
”^ercuiy  defeends  in  AB,  and  rifes  in  CD, 
^nd  the  remaining  elaflicity  wdll  always  be  meafured  by 
tne  elevatmn  of  the  mercury  in  AB  above  that  in  the 
JegLiJ.  Could  the  exhauflion  be  perfeded,  the  furfaces 
*n  ot  ^  egs  would  be  on  a  level.  Another  might 
)e  put  mto  the  fame  foot,  haring  a  fmall  Dubble  of  air 
nt  A.  i  his  w^ould  move  from  the  beginning  of  the  rare- 
taetion  ;  but  our  ignorance  of  the  analo 
oenhty  and  eLifilcity  hinders 
meafure  of  either. 

It  is  enougk  for  out-  prefent  porpofe  to  obfen-e,  tliat 
a,  ometer  or  fyphon  gage  is  a  perfeft  indication 
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and  meafure  of  the  perfjiTuancc  of  an  air-jtump,  and  A  r 

that  a  pump  is  (c.tterh  paribus)  fo  much  the  more  per- 

fed,  as  it  is  able  to  niifc  the  mercury  liiglier  in  the  gage,  a  complete 

Jt  is  in  this  way  that  \ve  difeover  that  none  can  pro- exhauliiMi 

duce  a  complete  exhauflion,  and  that  their  operation 

is  only  a  very  great  rarefadion:  for  none  can  ^ 

the  mercury  to  that  height  at  which  it  Hands  In  the 

Toricellian  tube,  w^ell  purged  of  air.  Few  pumps  wall 

bring  it  within  Vo  inch.  HawkePjee’s>  fitted  up 

according  to  his  inHrudions,  will  fcldoin  bring  it 

within  f.  Pumps  with  cocks,  when  conHnided  c  c- 

cerding  to  the  principles  mentioned  when  fpcaking  of 

the  exliaulllng  fyringe,  and  new'  and  in  fine  order,  w'ili 

in  favourable  clrciiinHanccs  bring  it  within  V**  None 

with  valves  fitted  up  with  w'ct  leather,  or  wdien  water 

or  volatile  fluids  are  allow'cd  accefs  into  any  part,  will 

bring  it  nearer  than  -f-  ^  pump  of  the  beH  kird, 

and  in  the  fincH  order,  will  have  its  rarefying  power 

reduced  to  the  loweH  Handard,  as  meafured  by  this  gage. 

If  we  put  into  the  receiver  the  tenth  part  of  a  fquaic 
inch  ot  white  fiieep-fltin,  freHi  from  the  fliops,  or  of  any 
fill )ll mice  equally  damp.  This  is  a  difeover)'  made  hr 
means  of  the  improved  air-pump,  and  leads  to  very  ex- 
tenfive  and  important  confcqucnces  in  general  phviics  ; 
fome  of  w'hich  will  be  treated  of  under  this  article:  and 
the  obfervation  is  made  thus  early,  that  our  readers  may 
better  underHand  the  iinproveinents  wdiich  have  been 
made  on  this  celebrated  machine.  j 

It  w'ould  require  a  volume  to  deferibe  all  the  changes  Various 
which  have  been  made  011  it.  An  iiiHriiment  of  fucli 
miiltifarious  life,  and  in  the  hands  of  curious  men,  each 
(living  into  the  fccrets  of  nature  In  his  favourite  IIne>  chine, 
mull  have  received  many  alterations  and  real  imjiiove- 
ineiits  in  many  particular  refpeds.  But  tliefe  .are  be- 
fide  our  prefent  purpofe  ;  which  is  to  confider  It  merely 
as  a  machine  for  rarefying  elaHic  or  expaiifive  fluids. 

We  miiH  therefore  confine  oiirfelves  to  this  view  of  if; 
and  fhall  carefully  fiate  to  our  readers  every  improve¬ 
ment  founded  on  principle,  and  on  pncumatical  law'S.  114 

All  w'ho  ufed  it  perceived  the  limit  fet  to  the  rarefaol^y  at* 
tion  by  the  refillaiice  of  the  valves,  and  tried  to  perfedl^^^T^^^e 
the  couHni6lion  of  the  cocks.  The  Abbe  Nollet  and 
Gravefande,  tw’o  of  the  moH  eminent  experimental  phi- PrKdion  of 
lofojdiers  in  Europe,  w’ere  the  mcH  fuccefsfuL  the  cocks. 

Mr  Gravefande  juHly  preferred  Hooke’s  plan  of  a 
double  pump,  and  contrived  an  apparatus  for  turning 
the  cocks  by  the  motion  of  the  pump’s  handle.  This  pfovemenc, 
is  far  from  either  being  fimplc  or  eafy  in  working;  and 
occafions  great  jerks  and  concufiions  in  the  whole  msu 
chine.  This,  however,  is  not  neceflarily  coiineclcd 
with  the  truly  pneiimatical  improvement.  His  piHon 
has  uo  valve,  and  the  rod  is  conn.‘£led  w'ith  it  by  a 
Himip  D  (lig.  21),  as  in  a  common  pump.  The  rod 
has  a  crlinclric  part  c />,  which  paffes  through  the  Hlrrup^ 
and  has  a  Hiff  motion  in  it  up  and  down  of  about  InJf  an 
inch  ;  being  Hopped  by  the  fltouldcr  c  above  and  the 
nut  below'.  The  round  plate  fupported  by  tliri  Hirrup 
has  a  fhort  fquare  tube  n  dy  which  fits  tight  Into  the 
hole  of  a  piece  of  cork  b .  The  round  plate  E  has  a 
fquare  fhank^,  w'hich  goes  into  the  fquare  tube«(/.  A 
piece  of  thin  leathery*,  (baked  in  oil,  is  put  between  the 
cork  and  the  plate  E,  and  another  between  the  cork 
and  the  plate  which  forms’  the  foie  of  the  Hirrup.  All 
thefe  pieces  are  ferew  ed  together  bythe  nail  ey  whofe  fiit 
head  covers  the  hole  n,  Suppofe,  therefore,  the  pillon 
N  2  touchino; 
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toiicKing  the  bottom  of  the  barrel,  au<l  the  winch  turn¬ 
ing  to  raife  it  again,  the  fri£lton  of  the  piilon  on  the 
barrel  keeps  it  in  its  place,  and  the  rod  is  drawn  up 
through  the  ftirrup  D.  Thus  the  wheel  has  liberty  to 
turn  about  an  inch;  and  this  is  fufbeient  for  turning  the 
cock,  fo  as  to  cut  off  the  communication  with  the  ex¬ 
ternal  air,  and  to  open  the  comm uiiicat ion  with  the  re¬ 
ceiver.  This  being  done,  and  the  motion  of  the  winch 
continued,  the  piilon  is  raifed  to  the  top  of  the  barrel. 
When  the  winch  is  turned  in  the  oppofitc  diredion,  the 
piilon  remains  fixed  till  tlie  cock  is  turned,  To  as  to 
fhut  the  communication  with  the  receiver,  and  open  that 
with  the  external  air. 

This  is  a  pretty  contrivance,  and  does  not  at  lirit  ap¬ 
pear  neceffary ;  becaiife  the  cocks  might  be  made  to  turn 
at  the  beginning  and  end  ot  the  flroke  without  it.  13 Uw 
this  is  jiill  poffible;  and  the  fmalleil  error  of  adjuilmcnt, 
or  wearing  of  the  apparatus,  will  caufe  them  to  be  open 
at  improper  times.  Befides,  the  cocks  are  not'turned 
in  an  Inftaiit,  and  are  improperly  open  during  fome  very 
iVnall  time ;  but  this  contrivance  completely  obviates 

this  difficulty.  ,  r  -l  j 

The  cock  is  precifely  finiilar  to  that  formerly  defenbed, 
having  one  perforation  diametrically  through  it  and  ano¬ 
ther  entering  at  right  angles  to  this,  and  after  reading 
the  centre,  it  paffes  along  the  axis  of  the  cock,  and  comes 
out  to  the  open  air. 

It  is  evident,  that  by  this  con(lru£liwn  of  the  cock, 
the  ingenious  improvement  of  Dr  Hooke,  by  vvhich  the 
preffure  of  the  atinofphere  on  one  piilon  is  made  to 
balance  (in  great  part)  the  preffure  on  the  other,  is  given 
up :  for,  whenever  the  communication  with  the  air  is 
opened,  it  riiffies  in,  and  immediately  jialances  the  pref¬ 
fure  on  the  upper  fide  of  the  piflon  111  this  barrel;  fo 
that  the  whole  preffure  in  the  other  muff  be  overcome 
by  the  perfon  working  tlie  pump.  Gravefande,  aware 
of  this,  put  a  valve  on  the  orifice  of  the  cock ;  that 
is,  tied  a  flip  of  wet  bladder  or  oiled  leather  acrofs  it ; 
and  now  the  piffon  is  preffed  down,  as  long  as  the  aii 
in  the  barrel  is  rarer  than  the  outward  air,  in  the  fame 
manner  as  when  the  valve  is  in  the  piffon  itfelf. 

This  is  all  that  is  neceffary  to  be  deferibed  in  Mr 
Gravefande's  air-pump.  Its  performance  is  highly  ex¬ 
tolled  by  him.,  as  far  exceeding  his  former  pumps  with 
valves.  The  fame  preference  was  given  to  it  by  his 
fucceffor  Miifchenbroek.  But,  while  they  both  prepa¬ 
red  the  piffons  and  valves  and  leathers  of  the  pump, 
by  fteeping  them  in  oil,  and  then  in  a  mixture  of  water 
and  fpirits  of  wine,  we  are  certain  that  no  juft  eftimate 
could  be  made  of  its  performance.  For  with  tliis  pre¬ 
paration  it  could  not  bring  the  gage  within  f  of  an  inch 
of  the  barometer.  We  even  fee  other  limits  to  its  rare- 
fadion  :  from  its  conffrudion,  it  is  plain  that  a  very 
confiderable  fpace  is  left  between  the  piffon  and  cock, 
not  lefs  than  an  inch,  from  which  the  air  is  never  ex¬ 
pelled  ;  and  if  this  be  made  extremely  fmall,  it  is 
plain  that  the  pump  muff  be  worked  very  flow,  other- 
wife  there  will  not  be  time  for  the  air  to  diffufe  itfelf 
from  the  receiver  into  the  barrel,  efpecially  towards  the 
end,  when  the  expelling  force,  viz.  the  elafficity  of 
the  remaining  air,  is  very  fmall.  There  is  allb  the 
fame  limit  to  the  rarefadion,  as  in  Hooke’s  or  Hawkef- 
bee’s  pump,  oppofed  by  the  valve  E,  which  will  not 
open  till  the  air  below  the  piffon  is  confiderably  denfer 
than  the  external  air  ;  and  this  pump  focn  loll  any  ad¬ 


vantages  it  poffeiTed  when  freffi  from  the  woikman’; 
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hands,  by  the  cock’s  growing  loofe  and  admitting  air.  ^ 

It  is  furprifiTig  that  Gravefande  omitted  Hawkefbee  s  . 
fecuTity  againff  this,  by  placing  the  barrels  in  a  dilh  filled  fpe,^  mji, 

with  oil;  which  would  effedually  have  prevented  this  nor  to 
.  •  riawktl 

mconvenience.  .  ,  1  r  -  •  Ws 

.  Wc  muff  not  omit  a  feemingly  paradoxical  obiervation 
of  Gravefande,  that  in  a  pump  conllruded  witn  valves,  Ad^mt 
and  worked  with  a  determined  uniform  velocity,^  the  re-oiilioit 
quired  degree  of  rarefadion  is  fooner  produced  oy  llioit  • 
barrels  than  by  long  ones.  It  would  require  too  much 
time  to  give  a  general  demonffration  of  tnis,  out  it  will 
cafily  be  feeii  by  an  example.  Suppofe  the  long  barrel 
to  have  equal  capacity  with  the  receiver,  then  at  the  end 
of  the  firil  ftroke  the  air  in  the  receiver  will  have  F  its  na¬ 
tural  denfity.  Now,  let  the  fliort  barrels  have  half  this  ca¬ 
pacity  :  at  the  end  of  the  firft  ftroke  the  denfity  of  the 
air  in  the  receiver  is  y,  and  at  the  end  of  the  fecond  ftroke 
‘  '  which  is  lefs  than  J,  and  the  two  ftrokes  of  the 


it  is 


(hort  barrel  are  fuppoied  to  be  made  in  the  fame  time 
with  one  of  the  longeft,  &c.  ^ 

Hawkelhee’s  pump  maintained  its  pre-eminence  with- 


out  rival  in  Britain,  and  genendly  too  on  the  continent, 
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except  in  France,  where  eveiy  thing  took  the  ton  of  the^^j^p 
Academy,  which  abhorred  being  indebted  to  foreigners 
for  any  thing  in  fcience,  till  about  the  year  when 

it  engaged  the  attention  of  Mr  John  Smeaton,  a  perfon  ot 
uncommon  knowledge,  and  fecond  to  none  but  Dr 
Hooke  in  fagacity  and  mechanical  refource.  lie  was 
then  a  maker  of  philofopliical  inffruments,  and  made 
many  attempts  to  perfe6ft  the  pumps  with  cocks,  but 
found,  that  whatever  perfedtion  he  could  bring  them 
to,  he  could  not  enable  them  to  prcfer\’e  it ;  and  lie 
ne\er  would  fell  one  of  this  conffrudlion.  He  there¬ 
fore  attached  himfelf  folely  to  the  valve  pumps,  i 

The  ffrft  thing  was  to  diminilh  the  refiftance  to  the  Bye 
entr^^  of  the  air  from  the  receiver  into  the  barrels;  thisj-||^|j 
he  rendered  almoft  rothing,  by  enlarging  the  fiirfaccon^^ 
wiiich  this  feebly  daffic  air  was  to  profs.  Inftead  of 
making  thefe  valves  to  open  by  its  preffure  on  a  circle 
of  of  an  inch  in  diameter,  he  made  the  valve-hole 
one  inch  in  diameter,  enlarging  the  furface  4C0  timp; 
and,  to  prevent  this  piece  of  tliin  leather  from  being 
burft  by  the  great  pi-cffure  on  it,  when  the  piilon  in  its 
defceiit  was  approaching  the  bottom  of  the  barrel,  lie 
fupported  it  by  a  delicate  but  llrong  grating,  dividing 
the  valve-hole  like  the  fcdlion  of  a  honey-comb,  as  re- 
prefeuted  in  fig.  22,  n"  3  ;  and  the  ribs  of  this  grating 


are  ffen  edge  wife  in  fig.  22,  I,  at 


Cr 


The  valve  was  a  piece  of  thin  membrane  or  oiled  ^ 
filk,  gently  ffralned  over  the  month  of  the  valve-hole, Cb- 
and  tied  on  by  a  fine  filk  thread  wound  round  it 
the  fame  manner  tliat  the  narrow  flips  had  been  tled^^j, 
oil  formerly.  Tills  done,  he  cut  with  a  pointed  knife 
the  leather  round  the  edge,  nearly  four  quadrantal 
arcs,  leaving  a  fmall  tongue  between  each,  as  In  fig« 
22,  n'^  3.  The  ffralned  valve  immediately  ihrinks 
Inwards,  as  reprefented  by  the  fltaded  parts;  and  the 
ftrain  by  which  it  is  kept  down  is  now  greatly  dinn- 
nlflted,  taking  place  only  at  the  corners.  The  gratings 
being  reduced  nearly  to  an  edge  (but  not  quite,  left 
they  fliould  cut),  there  is  very  little  preffure  to  produce 
adhefion  by  the  clammy  oil.  Thus  it  appears,  that  a 
very  fmall  elafficity  of  the  air  in  the  receiver  will  be 
fufficient  to  raife  the  valve ;  and  Mr  Smeaton  found, 
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that  when  it  was  not  abl<f  to  do  this  at  hWl,  when  only 
about  -5-^K  of  tlie  natund  clalh'city,  it  would  do  it  after 
keeping  the  pillon  up  eight  or  ten  ftcoiidj^,  the  air 
having%een  all  the  while  undermining  the  valve,  and 
gradimily  detaching  it  from  the  grating.  ^ 

Unfortunately  he  could  not  follow  this  mctliod  with 
the  pillon  valve.  There  was  not  room  lound  the  rod 
for  fuch  an  expanded  valve  ;  and  it  would  have  obliged 
him  to  have  a  great  fpace  below  the  valve,  from  wb/.ch 
he  coul.-^  not  expel  the  air  by  the  defeent  of  the  pillon. 
His  ingenuity  hit  on  a  way  of  increafing  the  expelling 
force  through  the  common  valve  ;  ho  inclofcd  die  rod  oi 
the  pillon  "in  a  collar  of  leather  /,  through  which  it 
moved  freely  without  allowing  any  air  to  get  pail  its 
fidcB.  For  greater  fccurity,  the  collar  of  leather  w'as 
contained  in  a  box  tei-minating  in  a  cup  filled  with  oil. 
As  this  makes  a  material  change  in  the  principle  of  con- 
ftruClion  of  the  air-pump  (and  indeed  of  pneumatic  en¬ 
gines  in  general),  and  as  it  has  been  adopted  in  all  the 
fubfequent  attempts  to  improve  them,  it  merits  a  parti¬ 
cular  confideration. 

The  pillon  itfelf  confills  of  two  pieces  of  brafs  fullen- 
ed  by  ferews  from  below.  The  uppermolt,  which  is  of 
one  folid  piece  with  the  rod  GH  (fig.  22,  n®  i.),  is  of  a 
diameter  fomewhat  lefs  than  the  barrel;  fo  that  when 
they  are  ferewed  together,  apiece  of  leather  foaked  in  a 
mixture  of  boiled  oil  and  tallow,  is  put  between  them  ; 
and  when  the  pillon  is  thrull  into  the  barrel  from  abovt , 
the  leatlier  comes  up  aionnd  the  fide  of  the  pillon,  and 
fills  the  barrel, making  the  pillon  perfedlly  air-tight.  IT.e 
lower  half  of  the  pillon  proje61s  upwards  Into  the  upper, 
which  has  a  hollow  to  receive  It  There  is  a 

fmall  hole  through  the  lower  half  at  to  admit  the  air; 
and  a  hole  c  d  in  the  upper  half  to  let  it  through,  and 
there  is  a  Hip  of  oiled  filk  llrained  acrofs  the  hole  a  by 
way  of  valve,  and  there  is  room  enough  left  at  ^  e  for 
this  valve  to  rife  a  little  when  prefled  from  below.  The 
rod  GH  pafles  through  the  piece  of  brafs  w'hich  forms 
the  top  of  the  barrel  fo  as  to  move  freely,  but  without 
any  fenfible  fliake:  this  top  is  formed  Into  a  hollow  box, 
confiding  of  two  pieces  ECDF  and  CNOD,  which 
ferew  together  at  CD.  This  box  is  filled  with  rings 
of  oiled  leather  exa^lly  fitted  to  its  diameter,  each  having 
a  hole  in  it  for  the  rod  to  pafs  through.  When  the 
piece  ECDF  is  ferewed  down,  it  comprefles  the  leathers; 
fqiieezing  them  to  the  rod,  fo  that  no  air  can  pafs  be¬ 
tween  them  ;  and,  to  feenre  us  againft  all  ingrefs  of  air, 
the  upper  part  is  fanned  into  a  cup  EF,  which  is  kept 
filled  with  oil. 

The  top  of  the  barrel  Is  alfo  pierced  unth  a  hole  LK, 
which  rifts  above  the  flat  furface  NO,  and  has  a  flip  of 
oiled  filk  tied  over  It  to  a£l  as  a  valve  ;  opening  when 
prefled  from  below,  but  fliuttlug  wlien  prefled  from 
above. 

T.  he  communication  between  the  barrel  and  receiver 
is  made  by  means  of  the  pipe  ABPQ^;  and  there  goes 
from  the  hole  K  in  the  top  of  the  barrel  a  pipe  KRS1\ 
which  either  communicates  with  the  open  air  or  with 
the  receiver,  by  means  of  the  cock  at  its  extremity  T. 
p[  he  conduit  pipe  ABPQ^has  alfb  a  cock  at  Q>  by  which 
it  is  made  to  communicate  either  with  the  receiver  or 
with  the  open  air.  Thefe  channels  of  communication 
are  varloiifly  condu61ed  and  terminated,  according  to 
t  le  views  of  the  maker ;  the  flcetch  in  this  figure  is  fuf- 
ficicnt  for  explaining  the  principle,  and  is  fuited  to  the 


lOl 

general  form  of  the  pump,  as  It  has  been  frequently 
made  by  Nairue  and  other  artills  In  Loudon*  ^  ^ 

Let  U3  nov/  fiippoic  the  pillon  at  the  top  of  the  barrel  >  S  jycrion'ty 
and  that  it  applies  to  it  all  over,  and  that  the  air  in  tne  of  thi#  con- 
baiTcl  is  very  much  rarefied:  in  the  common  pump  the  ftruttl.on 
pifton  valve  Is  prefled  hard  down  by  the  atmofphcre,  and 
continues  fliut  till  the  pillon  gets  flir  down,  condeiifes 
the  air  below  it  beyond  Its  natural  Hate,  and  enablet 
if  to  force  up  the  valves.  But  here,  as  foon  as  the 
piflon  quits  the  top  of  the  barrel,  u  leaves  a  void  be¬ 
hind  it ;  for  no  air  gets  in  round  the  phlon  rod,  and 
the  valve  at  K  is  fliiit  by  the  preiTure  of  the  atmo- 
fpherc.  There  Is  nothing  new  to  oppofe  the  clafll- 
city  of  the  air  bvlow  hut  the  fliffnefs  of  the  valve  he; 
and  thus  the  expelling  (or  more  accuraU'ly  the  libera¬ 
ting)  force  is  prodigioully  Increafed^  ^  ^  131’ 

The  fiiperiorlty  of  this  conflruftxm  will  be  bed  feen  Shown  hy 
by  an  example.  Suppofe  the  Itiffnefs  of  the  valve  equal 
to  the  weight  of  /o  of  an  inch  of  mercury,  when  the  * 

rometerftaiids  at  32  inches,  and  that  the  the  pump  gage 
Hinds  at  29.9  ;  then,  in  an  01  dintuy  pump,  the  valve  in 
the  pillon  will  not  riL  till  the  pdloii  has  got  within  the 
3  Doth  part  of  the  bottom  of  the  barrel,  and  it  wall  leave 
the  valve-hole  filled  with  air  of  the  ordlnaiy  denfity.  But 
in  this  pump  the  valve  will  rife  as  foon  as  the  p’flon 
quits  the  top  of  the  barrel ;  and  when  it  is  quite  down, 
the  valve-hole  d  will  contain  only  the  320tli  part  of  the- 
air  which  it  would  have  contained  in  a  pump  of  the  ordi¬ 
nary  form.  Suppofe  further,,  that  the  barrel  is  of  equal 
capacity  with  the  receiver,  and  tliat  both  pumps  are  io 
badly  conllrudlcd,  that  the  fpace  left  below  the  pillon  is 
the  jocth  part  of  the  barrel.  In  the  common  pump  th:i 
pillon  valve  will  rife  no  more,  and  the  rarefaction  can 
be  carried  no  farther,  however  delicate  the  barrel  valve 
may  be  >  but  in  this  pump  the  next  llrckq  will  rallc 
the  gage  to  29.95,  and  the  pillon  valve  will  again  rife 
as  foon  as  the  pillon  gets  half  way  down  the  barrel. 

The  limit  to  the  rarcfaaion  by  this  pump  depends 
chiefly  on  tlie  fpace  contained  in  the  hole  LK ;  and  In 
the  fpace  of  the  pillon.  When  the  pifton  is  brought 
up  to  the  top,  and  applied  clofe  to  it,  thofe  fpaces  re¬ 
main  filled  with  air  of  the  ordlnaiy  denfity,  which  will 
expand  as  the  pifton  defeends,  and  thus  will  retard  the 
opening  of  the  pifton  valve.  The  rarefatllou  will  Hop 
when  the  elalllcity  of  this  fmall  quantity  of  air,  expand¬ 
ed  fo  as  to  fill  the  whole  barrel  (by  the  defeent  of  the 
pillon  to  the  bottom),  is  juft  equal  to  the  force  requlfite 
for  opening  the  pillon  valve-  ^  ^ 

Another  advantage  attending  tliif>  conftriiClIon  is,  f|  u  calilf 
that  ill  drawing  up  the  pillon,  we  are  not  refilled  by  worked, 
the  whole  prelTure  of  the  air  ;  becaufe  the  air  is  rarefied 
above  this  pillon  as  well  as  below  It,  and  the  pifton  is  in 
preclfcly  the  fame  ftate  of  prelTure  as  if  conneCled  with 
another  pillon  in  a  double  pump.  The  refiftance  to 
the  afeent  of  the  pifton  is  the  excefs  of  the  dallicity  of. 
the  air  above  It  over  the  dallicity  of  the  air  below : 
this,  toward  the  end  of  the  rarefadion,  is  veiy  fmall, 
while  the  pifton  is  near  the  bottom  of  the  barrel,  but 
gradually  increafes  as  the  pifton  rifes,  and  reduces  the 
air  above  It  Into  fmaller  dlinenfions,  and  becomes  equal 
to  the  preflure  of  the  atmofphere,  when  the  air  above 
the  pillon  is  of  the  common  denfity.  If  we  fhonld  raife 
the  pifton  ft  III  farther,  we  mull  condenfc  the  air  above, 
it :  but  Mr  Smeaton  has  here  made  an  Ifluc  for  the  air 
by  a  fmall  hole  in  the  top  ot  the  barrel,  covered  with  a. 

/  "  delicate 


pneumatics. 

A!r"puir.p.  delicate  valv'e.  This  allows  the  air  to  efcape,  and  fhuts  pipe  is  elofe  at  the  farther  end,  andhas  a  fmall  drop  of  Aho-Bmp. 

— -v - -  again  as  fooa  as  the  pifton  bigins  to  defcend,  leaving  mercury  or  oil  in  it  at  the  end  o.  This  feri'es  as  a  gap  v— 

almoft  a  perfea  void  behind  it  as  before.  in  condenfmg,  indicating  the  degree  of  condenfation  by 

This  pump  has  another  advantage.  It  may  be  chan-  the  place  of  the  drop  :  For  this  drop  is  forced  along 

o-ed  in  a  moment  from  a  rarefying  to  a  condenfmg  en-  the  pipe,  condenfmg  tlie  air  before  it  in  the  lame  de- 

^ne,  by  fimply  turning  the  cocks  at  Qand  T.  While  gree  that  it  Is  condeiifed  in  the  barrel  and  receiver.  ,3, 

T  coramuni^tes  with  the  open  air  and  O  witli  the  re-  In  conftruaiiig  this  pump,  Mr  Smeaton  introduced  Meth„.| 
ceiver,  it  is  a  rarefying  engine  or  air-pump  ;  but  when  a  method  of  joining  together  the  dilFercnt  pipes 
T  communicates  with  the  reeeivei,  aud  Q_with  the  other  pieces,  which  has  great  advantaps  oyer  the  ufual 
open  air,  it  is  a  condenfmg  engine.  ^  fnanner  of  ferewing  them  together  with  leather  iTetween,  pipe^,&c. 

Plate  h'ig.  23.  reprefents  Mr  Snieaton’s  air-pump  as  it  is  and  which  is  now  much  ufed  in  hydraulic  and  pneuma- 
CCCCil.  made  by  Nairnc.  Upon  a  iblid  bafe  or  ta-  tic  engines.  vVe  lhall  explain  this  to  our  readers  by  a 

DeferVrion^^^  are  fet  up  three  pillars  F,  H,  H :  the  pillar  F  defeription  of  the  rnanner  in  which  the  exliauiling  gage 

><t>i  Sir.ea-  fupports  the  pump-plate  A  ;  and  the  pillars  H,  H,  fup-  is  joined  to  the  horizontal  duftr/'.  ^  *11 

toir**  ixirt  the  front  or  head,  containing  a  brafs  cog-wheel,  i  he  piece  hip,  in  fig.  22,  n®  2.  is  the  fame  with  the 
jxnnp.  is  turned  by  the  handle  B,  and  works  in  the  rack  little  cylinder  obfcrvable  on  the  upper  fide  of  the  hori-  COCCt 

C  fattened  to  the  upper  end  of  the  pitlon  rod.  The  zoiital^  canal  c  (f,  in  fig.  23.  The  upper  part  h  i  is 

W'hole  is  ftill  farther  it eadyed  by  two  pieces  of  brafs  c  h  forn-icd  into  an  outfide  ferew,  to  fit  the  hollow  ferew  of 

and  0  /%  which  connect  the  pump -plate  with  the  front,  the  piece  deed*  ^  The  top  of  this  lail  piece  has  a  hole 
and  have  perforations  communicating  between  the  hole  in  its  middle,  giving  an  ejify  patfage  to  tne  bent  tube 
a  in  the  middle  of  the  plate  and  the  barrel,  as  will  be  chay  fo  as  to  flip  along  it  with  freedom.  To  the  end  j 
deferibed  immediately.  DE  is  the  barrel  of  the  pump,  of  this  bent  tube  is  foldered  a  piece  of  brafs  perfo* 
firmly  fixed  to  the  table  by  ferews  thro Uts  upper  fianch:  rated  in  continuation  of  the  tube,  and  having  its  end 

e  fdc  is  a  (lender  brafs  tube  ferewed  to  tlie  bottom  of  ground  flat  on  the  top  of  the  piece  hipy  and  alfo  cover- 
t he  barrel,  and  to  the  under  hole  of  the  horizontal  ca-  ed  with  a  flip  of  thin  leather  flrained  acrofs  it  and 
iial  cb.  In  this  canal  there  is  a  cock  which  opens  a  pierced  with  a  hole  in  the  middle. 

rommunicatlon  between  the  barrel  and  the  receiver.  It  is  plain  from  this  form,  that  if  the  furface  /V  be 

when  the  key"  is  in  the  pofition  reprefented  here  :  but  applied  to  the  top  of  hiy  and  the  cover  deed  be  ferew- 
wlien  the  key  is  at  right  angles  with  this  pofition,  this  ed  down  on  it,  it  will  draw  or  prefs  them  together,  fo 
-communication  is  cut  off.  If  that  fide  of  the  key  which  that  no  air  can  efcape  by  the  joint,  and  this  without 
is  here  drawn  next  to  the  pump-plate  be  turned  out-  turning  the  whole  tube  j  round,  as  is  neceffary  in 
ward,  the  external  air  is  admitted  into  the  receiver;  hut  the  ufual  way.  This  method  is  now  adopted  for  join- 
if  turned  inwards,  the  air  is  admitted  into  the  barrel.  ing  together  the  conducing  pipes  of  the  machines  for 

g  h  is  another  flender  brafs  pipe,  leading  from  tlie  dlf-  extingiiifhing  fires,  an  operation  which  was  extremely  ! 

charging  valve  at  g  to  tlic  horizontal  canal  h  to  the  1111-  troublefome  before  this  improvement.  . 

der  fide  of  which  it  is  ferewed  fall.  In  this  horizontal  The  coiiduitpipeE<r/f  (fig.  2  3.)isfallened  to  the  hot-  ■ 
canal  there  is  a  cock  n  wliich  opens  a  paffage  from  the  tom  ofthc  baiTel,and  the  difchargliig  pipe^/>  to  its  top,irT 
barrel  to  the  receiver  when  the  key"  is  in  the  pofition  the  fame  manner.  But  to  return  to  the  gage  ;  the  bent  | 
here  drawn  ;  but  opens  a  paffage  from  tlie  barrel  to  the  pipe  t  h  a  enters  the  box  s  t  near  one  fide,  and  obliquely",  j 
external  ah*  when  the  key-  is  turned  outwards,  and  from  and  the  gage  pipe  q  r  h  inferted  through  its  bottom 
the  receiver  to  the  external  air  when  the  key  is  turned  towards  the  oppofite  fide.  The  ufe  of  this  box  is  to 
inwards.  This  communication  with  the  external  air  is  catch  any  drops  of  mercury  which  may  foinetimes  be 
not  immediate  but  through  a  fort  of  box  i;  the  ufe  of  this  daflied  up  through  the  gage  pipe  by  an  accidental 
box  is  to  receive  the  oil  which  is  difeharged  through  ofcillation.  This,  by  going  through  the  paffages  of 
the  top  valve  In  order  to  keep  the  pump  tight,  and  the  pump,  would  corrode  them,  and  would  ad:  parti- 
in  working  order,  it  is  proper  fometlmes  to  pour  a  table-  cularly"  on  the  joints,  which  are  generally  foldered  with 
fpoonful  of  olive-oil  into  the  hole  a  of  the  pump-plate,  tin.  When  this  happens  to  an  air-pump,  it  muff  be 
and  then  to  work  the  pump.  The  oil  goes  along  the  cleaned  wkh  the  moll  fcnipulous  attention,  otherwife  it 
conduit  ^  c  gets  into  the  barrel  and  through  the  will  be  quickly  deftroyed. 

piflon-valve,  when  the  plilon  is  preffed  to  the  bottom  of  This  account  of  Sineaton’s  pump  is  fufBcient  for  Great 

the  barrel,  and  is  then  drawn!  lip,  and  forced  through  the  enabling  the  reader  to  nnderftand  its  operation  and  to 
difeharging  valve  along  the  pipe  g  hy  the  horizontal  fee  its  fupenority.  It  is  reckoned  a  very  fine  pump  of 
paffage  h  Tiy  and  finally"  into  the  box  /.  This  box  has  a  the  ordinary  conllrud:ion  which  will  rarefy  200  times, 
fmall  hole  in  its  fide  near  the  top,  through  w^hich  the  or  raife  the  gage  to  29.85,  the  barometer  Handing  at 
air  efcapes.  30.  But  Mr  Smeaton  found,  that  his  pump,  even  after 

From  the  upper  fide  of  the  canal  r  ^  there  rifes  a  flen-  long  nfmg,  raifed  it  to  29.95,  w"hich  we  confider  as 
der  pipe  which  bends  outward  and  then  turns  down-  equivalent  to  rarefying  600  times.  When  in  fine  order, 
wards,  and  is  joined  to  a  fmall  box,  which  cannot  be  he  found  no  bounds  to  its  rarefaiSlion,  frequently  railing 
feen  in  this  view,  hroin  the  bottom  of  this  box  pro-  the  gage  as  high  as  the  barometer;  and  he  thought  its 
•cceds  downwards  the  gag^-pipc  nf  glafs,  wEich  entera  performance  fo  perfe£l,  that  the  barometer-gage  w"as 
the  cillern  of  mercury  G  fixed  below".  ^iot  fulHciently  delicate  for  meafuring  the  rarefaftion. 

On  the  upper  fide  of  the  other  canal  at  0  is  feen  a  He  therefore  iubditiited  the  fyphon  gage  already  de- 
fmall  Hud,  having  a  Ihort  pipe  of  glafs  proje<H;mg  hori-  feribed,  which  he  gives  foine  reafona  for  prefernng  ; 
zontally  from  it,  elofe  by  and  parallel  to  the  front  piece  but  even  this  he  found  not  fiifficlently"  fenfible. 

.the  pump,  raid  reaching  to  the  other  canal.  This  He  contrived  anether^  which  could  be  carried  to 
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/i  »ump  any  degree  of  fenfibility.  It  confifled  of  a  glafs  body 
k—  /—  ^  24.),  of  a  pear  fliape,  and  was  therefore  called 

the  pear-gage.  This  had  a  fmall  projecting  orifice  at 
c"*  •  varc.'  other  end  a  tube  CD,  whofe  capacity  was 

iof|nca-  the  hundredth  part  of  the  capacity  of  the  whole  veflcl. 

This  was  fufpended  at  the  flip-wire  of  the  receiver,  and 
there  was  fet  below  it  a  fmall  cup  with  mercuiy.  When 
the  pump  was  worked,  the  air  in  tlie  pear-gage  was  ra¬ 
refied  cJong  with  the  refl.  ^Vllen  the  rarefaClion  was 
brought  to  the  degree  intended,  the  gage  was  let  down 
till  B  reached  the  bottom  of  the  mei-cury.  The  exter¬ 
nal  air  being  now  let  in,  the  mercury  was  railed  into 
the  pear,  and  flood  at  fomc  height  E  in  the  tube  CD. 
I’lie  length  of  this  tube  being  divided  into  100  parts, 

DE 

and  thofe  numbered  from  D,  it  is  evident  that  wHl 

exprefs  the  degree  of  rarefaClion  which  had  been  pro¬ 
duced  when  the  gage  w'as  immerfed  into  the  mercury  : 
or  if  DC  be  of  the  whole  capacity,  and  be  divided 
into  100  pails  by  a  fcale  annexed  to  it,  each  unit  of 
the  fcale  will  be  of  the  whole. 

This  was  a  very  ingenious  contrivance,  and  has  been 
the  means  of  making  fome  very  curious  and  important 
difeoveries  which  at  prefent  engage  the  attention  of  phi- 
lofophers.  By  this  gage  Mr  Smeaton  found,  that  his 
pump  frequently  rarefied  a  tlioufand,  ten  thoufand,  nay 
an  hundred  thoufand,  times.  But  though  he  in  eveiy 
inftance  faw  the  great  fuperiority  of  his  pump  above  all 
others,  he  frequently  found  irregularities  which  he  could 
not  explain,  and  a  want  of  correfpondence  between  the 
pear  and  the  barometer  ^ages  which  puzzled  him. 
The  pear-gage  frequently  indicated  a  prodigious  rare- 
faClion,  when  the  barometer-gage  would  not  fliow  more 
than  600. 

Thefe  unaccountable  phenomena  excited  the  curiofity 
of  philofophers,  who  by  this  time  were  making  continual 
ufe  of  the  air-pump  in  their  meteorological  refearches, 
and  much  Intercfled  in  every  thing  conneded  with  the 
ftate  or  conflitiition  of  elaftic  fluids.  Mr  Naime,  a 
moll  ingenious  and  accurate  maker  of  philofophical  in- 
flruments,  made  many  curious  experiments  in  the  exa¬ 
mination  and  comparifon  of  Mr  Smeaton’s  pump  with 
thofe  of  the  iifual  conftruclion,  attending  to  every  cir- 
cumflance  which  could  contribute  to  the  inferiority  of 
the  common  pumps  or  to  their  improvement,  fo  as  to 
bring  them  nearer  to  this  rival  machine.  This  rigorous 
Gomparifon  brought  into  view  feverai  circumftances  in 
the  conilitution  of  the  atmofpheric  air,  and  its  relation 
to  other  bodies,  which  are  of  the  mofl  extenfive  and  im¬ 
portant  influence  in  the  operations  of  nature.  We  fliall 
notice ^  at  prefent  fiich.  only  as  have  a  relation  to  the 
operation  of  tlie  air-pump  in  extradliiig  air  from  the 
39  receiver. 
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m  ts  w  th  1  •  ^  even  a 

It  V  Mr  damped  with  water,  was  expofed  under  the 

Nine  recei^r  of  Mr  Smeaton’s  air-pump,  when  in  the  moll 
pertett  condition,  railing  the  mercury  in  the  barometer- 
ga^  to  29.95,  could  not  make  it  rife  above  29.8 
1  Fahrenheit’s  thermometer  indicated  tlie  temperature 
47  ’  nor  above  29.7  if  the  thermometer  flood  at  55O  . 
and  that  to  bnng  the  gage  to  this  height  and  keep  It 
ere,  the  operation  of  the  pump  mull  be  continued  for 
a  ong  time  after  the  water  had  difappeared  or  the  pa¬ 
per  become  perfeaiy  dry.  He  found  that  a  drop  of 
ipirits,  or  paper  moiftened  with  fpirits,  could  not  ia 


thofe  circrmfbnces  allow  Uic  mercury  in  the  gage  to  Air. pH mp. 
rife  to  near  tliat  height ;  and  that  fimilar  effeds  follow-  ' — 
ed  from  admitting  any  volatile  body  whatever  into  the 
receiver  or  any  part  of  the  apparatus. 

This  fliowed  him  at  once  how  Improper  the  direc-  Show  the 
tions  were  which  -had  been  given  by  Gueriche,  Boyle,  *°^Propric- 
Gravefande,  and  others,  for  fitting  up  the  air-pump  lor  | J 
experiment,  by  foaking  tlie  leather  in  water,  covering  {hfr 
the  joints  with  water,  or  in  fhort,  admitting  winter  or  water, 
any  other  volatile  body  near  It. 

He  therefore  took  Ills  pumps  to  pieces,  cleared  them  And  the 
of  all  the  moillure  wdiich  he  could  drive  from  them 
heat,  and  then  leathered  them  anew  with  leather  Soaked 
in  a  mixture  of  olive  oil  and  tallow,  from  which  he  hadtaliuw. 
expelled  ail  the  water  it  ufually  contains,  by  boiling  it 
till  the  firfl:  frothing  was  over.  When  the  pumps  were 
fitted  up  in  this  manner,  he  uniformly  found  that  Mr 
Smeaton’s  pump  rarefied  the  gage  to  29.95,  and  the 
belt  common  pump  to  29.87,  the  firllof  which  he  com¬ 
puted  to  Indicate  a  mrcfadlion  to  600,  and  the  other  to 
230.  But  in  this  Hate  he  again  found  that  a  piece  of 
damp  paper,  leather,  wood,  &c.  in  the  receiver,  reduced 
the  performance  in  the  fame  manner  as  before. 

But  the  moll  remarkable  phenomenon  was,  that  wdien  A  remark- 
he  made  ufe  of  the  pear-gage  with  the  pump  cleared  from  able  phen#^ 
all  moiftiire,  it  indicated  the  fame  degree  of  rarefadtion 
with  the  barometer-gage  :  but  when  he  expofed  a  bit 
of  paper  moKlened  with  fpirits,  and  thus  reduced  the 
rarefadllon  of  the  pump  to  what  he  called  50,  the  baro- 
ineter-gage  Handing  at  29.4,  the  pear-gage  Indicated  a 
rarefadlion  exceeding  100,000  ;  in  fliort,  it  was  not 
ineafurable ;  and  this  phenomenon  was  almofl;  conftant. 

Whenever  he  expofed  any  fiibllance  fnfceptible  of  eva¬ 
poration,  he  found  the  rarefadlion  indicated  by  the  ba¬ 
rometer-gage  greatly  reduced,  while  that  indicated  by 
the  pear-gage  was  prodigloiilly  IncTeafed;  and  both  thefe 
effeds  were  more  remarkable  as  the  fubjed  was  of  eafier 
evaporation,  or  the  temperament  of  the  air  of  the  cham¬ 
ber  was  warmer. 

This  uniform  refiilt  fuggelled  the  true  caufe.  Water  Accounted 
boils  at  the  temperature  212,  that  is,  it  then  con-^^^* 
verted  iii'o  a  vapour  which  Is  permanently  elallic  while 
of  that  temperature,  and  its  elafticity  balances  the  pref- 
fiire  of  the  atmofphere.  If  this  preflTure  be  diminiflied 
by  rarefying  the  air  above  it,  a  lower  temperature  will 
now  allow  It  to  be  converted  into  elaflic  vapour,  and 
keep  it  in  that  Hate.  Water  will  boil  in  the  receiver 
of  an  air-pump  at  the  temperament  96,  or  even  under  it. 
Philofophers  did  not  think  of  examining  the  Hate  of  the 
vapour  in  temperatures  lower  than  what  produced  ebul¬ 
lition.  But  it  now  appears,  tliat  in  much  low'er  heats 
than  this  the  fuperficial  water  is  converted  into  elallic 
vapour,  v/hich  continues  to  exhale  from  it  as  long  as 
the  water  laHs,  and,  fupplying  the  place  of  air  in  the 
receiver,  exerts  the  fame  eLiHicity,  and  hinders  the  mer¬ 
cuiy  from  rifing  in  the  gage  In  the  fame  manner  as  fo 
much  air  of  equal  elallicity  would  have  done. 

When  Mr  Nairne  was  exhibiting  thefe  experiments  Expert 
to  the  Honourable  Henry  Cavendifh  in  1776,  this  gen  -  ments  il- 
tleman  informed  him  that  it  appeared  from  a  feries  of 
experiments  of  his  father  Lord  Charles  Cavendifli,  that 
when  water  Is  of  the  temperature  72^*,  it  is  converted 
into  vapour,  under  any  preflfure  lefs  than  three-fourths 
of  an  inch  of  mercury,  and  at  41^  it  becomes  vapour 
when  the  prcffurc-ls  lefs  than  oxteTourth  of  an  inch: 

Evck/ 
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Even  mercuiy  evaporates  in  this  manner  when  all  preflure 
k  removed.  A  dewy  appearance  is  frequently  obferved 
covering  the  infide  of  the  tube  of  a  barometer,  where 
we  ufuSly  fuppofe  a  vacuum.  This  dew,  when  viewed 
through  a  micro fcope,  appears  to  be  a  fet  of  detached 
globules  of  mercury,  and  upon  inclining  the  tube  fo 
that  the  mercury  may  afeend  along  it,  thefc  globuies 
will  be  all  licked  up,  and  the  tube  become  clear.  The 
dew  which  lined  it  was  the  vapour  of  the  m.ercury  con- 
denfed  by  the  fide  of  the  tube;  and  it  is  never  obferved 
but  when  one  fide  is  expofed  to  a  ftream  of  cold  air 


from  a  window,  &c.  ^  ^ 

To  return  to  the  vapour  in  the  air-pump  receiver,  it 
mull  be  obferved,  that  as  long  as  the  water  continues  to 
yield  it,  we  may  continue  to  work  the  pump  ;  and  it 
will  be  continually  abftracled  by  the  barrels,  and  dlf- 
cliarged  in  the  form  of  water,  becaufe  it  collapfes  as 
.foon  as  expofed  to  the  external  prelTure.  All  this 
while  the  gage  will  not  indicate  any  more  rarefadllon, 
-becaufe  the  thing  immediately  indicated  by  the  baro- 
metcr-gage  is  dhnin\/hed  elojlicity,  which  does  not  hap¬ 
pen  here.  When  all  the  water  which  the  temperature 
of  the  room  can  keep  elallic  has  evaporated  under  a 
certain  prelTure,  fuppofe  i  an  inch  of  mercury,  the  gage 
/landing  at  29.5,  the  vapour  which  now  fills  the  re¬ 
ceiver  expands,  and  by  Its  diminilhed  elalllcity  the  gage 
rlfes,  and  now  fome  more  water  which  had  been  attach¬ 
ed  to  bodies  by  chemical  or  corpufeuhr  attradlion  is  de¬ 
tached,  and  a  new  fupply  continues  to  fupport  the  gage 
at  a  greater  height ;  and  this  goes  on  continually  till 
fl/woy?allhas  been  abflradled  :  but  there  will  remain  fome 
which  no  art  take  can  away ;  for  as  it  paffes  through 
the  barrels,  and  gets  between  the  pifton  and  tlie  top,  it 
fuccelTively  collapfes  into  water  during  the  afeent  of  the 
pifton,  and  again  expands  Into  vapour  when  we  pufh 
the  pifton  down  again.  Whenever  this  happens  there 
is  an  end  of  the  rarefaction. 

Air  and  While  this  operation  Is  going  on,  the  air  comes  out 
vap<sur  not  along  with  the  vapour  ;  but  we  cannot  fay  In  what  pro- 
iiniformly  p'ortlon.  If  it  were  always  uniformly  mixed  with  the 
vapour.  It  would  dlmluifh  rapidly  ;  but  this  does  not 
appear  to  be  the  cafe.  There  is  a  certain  period  of 
rarefaction  in  which  a  tranfient  cloudinefs  is  perceived 
in  the  receiver.  This  Is  watery  vapour  formed  at  that 
degree  of  rarefaCtion,  mingled  with,  but  not  diffolved  in 
or  united  with,  the  air,  otlierwlfe  it  would  be  traufpa- 
rent.  A  fimllar  cloud  will  appear  if  damp  air  be  ad¬ 
mitted  fuddenly  into  an  exhaufted  receiver.  The  va¬ 
pour,  which  formed  an  uniform  tranfparent  mafs  with 
the  air,  Is  either  fuddenly  expanded  and  thus  detached 
from  the  other  ingredient,  or  Is  fuddenly  let  go  by  the 
air,  which  expands  more  than  It  does.  We  cannot  af¬ 
firm  with  probability  whfch  of  thefe  is  the  cafe  ;  diffe¬ 
rent  compoiitlons  of  air,  that  Is,  air  loaded  with  vapours 
from  different  fubflances,  eithibit  remarkable  differen¬ 
ces  in  this  refpeCl.  But  we  fee  from  this  and  other 
phenomena,  which  lhaU  be  mentioned  in  their  proper 
places,  that  the  air  and  vapour  are  not  always  Intimately 
•united  ;  and  therefore  will  not  always  be  drawn  out  to¬ 
gether  by  the  air-pump.  But  let  them  be  ever  fo  con- 
fufedly  blended,  we  fee  that  the  air  muff  come  out  along 
with  the  vapour,  and  Its  quantity  remaining  In  the  re¬ 
ceiver  muff  be  prodigioufly  dimlniffied  by  this  affocla- 
tion,  probably  much  more  than  could  be,  bad  the  receiver 
only  contained  pure  air. 
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Let  U5  now  confider  what  muff  liappcn  m  the  pear*  Air.putnj 
gage.  As  the  air  and  vapour  are  continually  drawn  off  "-nr-* 
from  the  receiver,  the  air  in  the  pear  expands  and  goes 

off  with  It.  We  fhall  fuppofe  that  the  generated  va-^ei  of  thi 
pour  hinders  the  gage  from  rlffng  beyond  29.5.  Du- different: 
ring  the  continued  working  of  the  pump,  the  air  in  ^ ^  P«r 
the  pear,  wliofe  elafficity  is  0.5,  flowly  mixes  with 
the  vapour  at  the  mouth  of  the  pear,  and  the  mix-gjggj^ 
ture  even  advances  into  its  infide,  fo  that  If  the 
pumping  be  long  enough  continued,  what  is  in  the 
pear  is  nearly  of  the  fame  compofitlon  witli  what  is 
in  the  receiver,  confiftlng  perhaps  of  20  parts  of  vapour 
and  one  part  of  air,  all  of  the  elafficity  of  0.5* 
When  the  pear  Is  plunged  into  the  mercury,  and  the 
external  air  allowed  to  get  into  the  receiver,  the  mereu- 

ry  rlfes  in  the  pear-gage,  and  leaves  not  — ,  but 

or  of  It  filled  with  common  air,  the  vapour  ha¬ 


ving  collapfed  into  an  inviiible  atom  of  water.  Thus 
the  pear-gage  will  indicate  a  rarefa^lion  of  1200,  while 
the  barometer-gage  only  Ihowed  60,  that  is,  fhowed 
the  elafficity  of  the  included  fubftance  dimlniffied  60 
times.  The  conclufion  to  be  drawn  from  thefe  two 
meafiires  (the  one  of  the  rarefadllon  of  air,  and  the 
other  of  the  diminution  of  elafficity)  Is,  that  the  matter 
with  which  the  receiver  was  filled.  Immediately  before 
the  readnilflion  of  the  air,  confifted  of  one  part  of  In- 


condenfible  air,  and  or  20  parts  of  watery'  vapour. 

60 

The  only  obfenre  part  of  this  account  is  what  relates  Bifficul; 
to  the  compofitlon  of  the  matter  which  filled  the  pear-i*^^J“^ 
gage  before  the  admiffion  of  the  mercury.  It  is  not  eafy 
to  fee  how  the  vapour  of  the  receiver  comes  in  by  a  nar-thdeco, 
row  mouth  while  the  air  Is  coming  out  by  the  fame  paffage.  kquerc 
Accordingly  it  requires  a  very  long  time  to  produce  this 
extreme  rarefa(ftloii  in  the  pear-gage  ;  and  there  are 
great  irregularities  in  any  two  fucceeding  experiments, 
as  may  be  feen  by  looking  at  Mr  Nairne’s  account  of 
them  In  Philofophical  Tranfaftlons,  Vol.LXYII.  Some 
vapours  appear  to  have  mixed  much  more  readily  with 
the  air  than  others  ;  and  there  are  fome  unaccountable  i 
cafes  where  vitriolic  acid  and  fulphiireous  bodies  were 
Included,  in  which  the  diminution  of  denfity  Indicated  by  , 
the  pear-gage  was  uniformly  lefs  than  the  diminution  of 
elafficity  indicated  by  the  barometer-gage.  It  is  enough 
for  us  at  prefent  to  have  effabllfhed,  by  uiiquefflonable 
fa6ls,  this  produ<S;loh  of  elaluo  vapour,  and  the  necef- 
lity  of  attending  to  It,  both  in  the  conflru6lIon  of  the  , 
air-pump  and  in  drawing  refults  from  experiments  exhi¬ 
bited  In  It. 

Mr  Smeaton’s  pump,  when  In  good  order,  and  per-Theiuj 
fe£lly  free  from  all  molffure,,  will  in  dry  weather  rarefy  dtyity 
air  about  600  times,  railing  the  barometer-gage  to  witli-^^jl^^|* 
in  of  an  inch  of  a  fine  barometer.  This  was  a 

fprmance  fo  much  fuperior  to  that  of  all  others,  and  by  prove- 
means  of  Mr  Nalrne^s  experiments  opened  fo  new  a  field  ments* 
of  obfervation,  that  the  air-pump  once  more  became  a  ca-  . 
pital  inftrument  among  the  experimental  philofbphers. 

The  caufes  of  its  fuperlorlty  were  alfo  fo  diftineff,  that 
artifts  were  immediately  excited  to  a  farther  Improvemeut 
of  th^  machine ;  fo  that  this  becomes  a  new  epoch  in  its 
hiftory. 

This  is  one  Imperfeftion  which  Mr  Smeaton  has  not 
attempted  to  remove.  The  difeharging  valve  is  flill  open¬ 
ed 
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np.  cd  agalnft  the  preffure  of  the  atmorphere.  An  author 
of  the  Swedifli  academy  adds  a  fubfidiary  pump  to  this 
valve,  which  exhaufts  the  air  from  above  it,  and  thu^ 
puts  it  in  the  fit  nation  of  the  pifton  valve.  We  do 
not  find  that  this  improvement  has  been  adopted  fo  as 
tc'i  to  become  general.  Indeed  the  quantity  of  air  which 
remains  in  the  pafTage  to  this  valve  is  fo  exceedingly 
little,  that  it  does  not  feem  to  merit  attention.  Suppo- 
fiiigthe  valve-hole  of  an  inch  wide  and  as  deep  (and  pedit’on,  however,  is  not  fo  great  as  one  Ihoiild  expert ; 
it  need  not  be  more),  it  will  not  occupy  more  than  for  nothing  is  going  on  while  the  pilton  is  in  motion, 

part  of  a  barrel  twelve  inches  long  and  two  inches  and  the  operator  muft  Hop  a  while  at  the  end  of  each 
wide. 

Mr  Smeaton,  by  his  ingenious  conftruftion,  has  great¬ 
ly  diminilhed,  but  has  not  amiihilated,  the  obftrudlions 
to  the  paflage  of  the  air  from  the  receiver  into  the  bar¬ 
rel  His  fuccefs  encouraged  fartlier  attempts.  One  of 
the  firft  and  moft  ingenious  was  that  of  ProfefTor  Ruf- 
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This  mufl  be  acknowledged  to  be  a  moil  fimplc  and  Alr-pomp. 
ingenk)us  conllrudtion,  andean  neither  be  called  a  cock 
nor  a  valve.  It  feems  to  oppofe  no  obllru6tion  what¬ 
ever;  and  it  lias  the  fuperior  advantage  of  rarefying 
both  during  the  afceiit  and  the  defeent  of  the  piiloii, 
doubling  the  expedition  of  the  performance,  and  the 
operator  is  not  oppofed  by  the  prefTure  of  the  atmo- 
fphere  except  towards  the  end  of  each  ftroke.  The  ex- 


fel  of  the  univerfity  of  Edinburgh,  who  about  the  year 
1770  coiiftrndted  a  pump  in  which  both  cocks  and  valves 
were  avoided. 


ftroke,  that  the  air  may  have  time  to  come  through  this 
long,  nan*ow,  and  crooked  pafTage,  to  fill  the  barrel. 
But  the  chief  difficulty  which  occurred  in  the  execu¬ 
tion  arofe  from  the  clammy  oil  with  which  it  w^s  nc- 
ceffary  to  impregnate  the  collar  of  leathers.  Thefe  were 
always  in  a  ftate  of  ftrong  compreffion,  that  tliey  might 
clofely  grafp  the  pifton  rod,  and  prevent  all  pafTage  of 
air  during  the  motion  of  the  pifton.  Whenever  there¬ 
fore  the  cavities  in  the  pifton  rod  come  into  the  fituation;^ 


The  pifton  is  folid,  as  reprefented  in  fig.  25.  and  its  neceftary  for  connecting  the  receiver  and  barrel,  this  oil 
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‘^1*  rod  pafTes  through  a  collar  of  leather  on  the  top  of  the 
barrel.  This  collar  is  divided  into  three  portions  by 
two  brafs  rings  /?,  which  leave  a  very  fmall  fpace  round 
the  pifton  rod.  The  upper  ring  a  communicates  by 
means  of  a  lateral  perforation  with  the  bent  tube  Imriy 
which  enters  the  barrel  at  its  middle  n.  The  lower  ring 
I  communicates  with  the  bent  tube  f  y,  which  conmnu- 
nicates  with  the  horizontal  pafTage  d  e,  going  to  the 
'middle  e  of  the  pump  plate.  By  the  w'ay,  however, 
it  communicates  alfo  with  a  barometer  gage  p  Oy  Hand¬ 
ing  in  a  ciftern  of  mercury  Oy  and  covered  with  a 
glafs  tube  clofe  at  the  ^p.  Beyond  /*,  on  the  oppofite 
circumference  of  the  receiver  plate,'  there  is  a  cock  or 
q)lug/ communicating  with  the  atmofphere. 

The  pifton  rod  is  clofely  embraced  by  the  three  col¬ 
lars  of  leather  ;  but,  as  already  faid,  has  a  free  fpace 
round  it  in  the  two  brafs  rings.  To  produce  this  prCl- 
fure  of  the  leathers  to  the  rod,  the  brafs  rings  which  fe- 
parate  them  are  turned  thinner  on  the  inner  fide,  fo  that 
their  crofs  fedioii  along  a  diameter  would  be  a  taper 
Wedge.  In  the  fide  of  the  pifton  rod  are  two  cavities 
qry  t  Sy  about  one-tenth  of  an  inch  wide  and  deep,  and 
of  a  length  equal  to  the  thicknefs  of  the  two  rings  Hy  by 
and  the  intermediate  collar  of  leathers.  Thefe  cavities 
are  fo  placed  on  the  piflon-rod,  that  when  the  pifton 
n  applied  to  the  bottom  of  the  barrel,  the  cavity  t  s  in 
the  upper  end  of  the  rod  has  its  upper  end  oppofite  to 
the  ring  ay  and  its  lower  end  oppofite  to  the  ring  by  or 
to  the  mouth  of  the  pipe  c  d.  Therefore,  if  there  be  a 
'Old  in  the  barrel,  the  air  from  the  receiver  will  come 
Irom  the  pipe  c  d  into  the  cavity  in  the  pifton  rod,  and 
'  ^  collar  of  leather  between  the  rings, 

and  thus  will  get  into  the  fmall  interftice  between  the 
rod  and  the  upper  ring,  and  then  into  the  pipe  imriy  and 
into  die  empty  barrel.  When  the  pifton  is  drawn  up. 


is  fqueezed  into  them,  and  choaks  them  up.  Hence  it 
always  happened  that  it  was  fome  time  after  the  ftroke 
before  the  air  could  force  its  way  round  the  pifton  rod, 
carrying  with  it  the  clammy  oil  which  choaked  up  the 
tiibe  /m«/  and  when  the  rarefa(ftion  had  proceeded  a 
certain  length,  the  diminiftied  elafticity  of  the  air  was 
not  able  to  make  its  way  through  thefe  obftrueftions. 

The  death  of  the  ingenious  author  put  a  ftop  to  the 
improvements  by  which  he  hoped  to  remedy  this  defeft, 
and  we  have  not  heard  that  any  other  perfon  ha$  lince 
attempted  it.  We  have  inferted  it  here,  becaufe  it^ 
principle  of  conftrudlion  is  not  only  very  ingenious,  but 
entirely  different  from  all  others,  and  may  furnifti  very 
ufcfiil  hints  to  thofe  who  are  much  engaged  in  the  con- 
ftrudlion  of  pneumatic  engines. 

In  the  73d  volume  of  the  Philofopliical  Tranfadtions,  By  Haas 
Mr  Tiberius  Cavallo  has  given  the  defeription  of 
air-pnmp^  epatrired  and  executed  by  Meftrs  Haas  and 
Hiirter,  inftriiment -makers  in  Lond^m,  where  thefe  ar-  \ 

tiffs  have  revived  Guericke’s  method  of  opening  die  bar¬ 
rel-valve  during  the  laft  Itrokes  of  the  pump  by  a  force 
ading  from  without.  ’We  fhall  infert  fo  much  of  this 
defeription  as  relates  to  this  diftinguifhing  circumftance 
of  its  conltrudtion. 

Fig.  26.  reprefen ts  a  fedlion  of  the  bottom  of  the 
barrel,  where  AA  is  the  barrel  and  BB  the  bottom, 
which  has  in  its  middle  a  hollow  cylinder  CCFF,  pro- 
jeaing  about  half  an  inch  into  the  barrel  at  CC,  and 
extending  a  good  way  downwards  to  FF.  The  fpace 
between  this  projcdlion  and  the  Tides  of  the  barrel  is 
filled  up  by  a  brafs  ring  DD,  over  the  top  of  which  is 
ftrained  a  piece  of  oiled  filk  EE,  which  performs  the 
office  ol  a  valve,  covering  the  hole  CC.  But  this  hole 
is  filled  up  by  a  piece  of  brafs,  or  rather  an  aftemblage 
of  pieces  ferewed  together  GGHHII.  It  confifts  of 


pi  on  dnves  the  air  through  the  difeharging  valve  /. 
VI  hell  It  has  reached  the  top  of  the  barrel,  and  is  dofely 
applied  to  It,  the  cavity  yr  is  in  the  lituation  in  which 
s  lornierly  was,  and  the  communication  is  again  opened 
between  the  receiver  and  the  empty  barrel,  and  the  air 
IS  again  dilfufed  between  them.  Pufhitig  down  the  pi- 
lower  difeharging  pipe  and 
^VoL^yv"  operation  may  be  continued. 


form  two  hollows  between  them,  and  wliicli  are  filled 
with  rings  of  wlcd  leather  OO,  PP,  firmly  ferewed  to. 
getlier.  yilie  extreme  iilltts  G(t,  II,  are  of  equal  dia¬ 
meter  with  the  Infidc  of  tiie  cylinder,  fo  as  to  fill  it  e.x- 
adly,  and  the  whole  fluffed  with  oiied  leather.  Hide  up 
and  down  without  allowing  any  air  to  pafs.  The  midille 
fillet  HH  is  not  fo  broad,  but  thicker.  I„  the  upper 
fillet  GG  there  is/ormed  a  fhaUow  difh  about  ^  of  an  inch 
®  deep 
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Air-pump,  deep  and  Uvlde.  This  difh  is  covered  with  a  tWn  plate, 

- pleLd  with  a  grating  like  Mr  Smcaton’s  vdye-plate. 

There  is  a  perforation  VX  along  the  a^s  of  this  piece 
which  has  a  paffage  out  at  one  fide  H, 
middle  fillets  Oppofite  to  this  paffage,  and  in  tlK  lide  ot 
the  cyHnder  CCFF,  k  a  hole  M,  communicating  wth 
the  conduit  pipe  MN,  which  leads  to  the  receiver.  Into 

tlie  lower  end  of  the  perforation  is  fcrewed  the  pm  XL, 

whofe  tall  L  paffes  through  the  cap  FF.  The  tail  X 
is  conneaed  with  a  lever  RQ^  moveable  round  the 
iolnt  Q.  This  lever  is  pufhed  upwards  by  a  tprmg, 
and  the  whole  piece  which  we  have  been  defcn- 
blng  is  kept  in  contaa  with  the  flip  of  oiled  filk  or 
valve  EE.  This  is  the  ufual  fituatlon  of  things. 

Now  fumiofe  a  void  formed  in  the  barrel  by  draw¬ 
ing  up  the  piilon  ;  the  elafticity  of  the  air  ur  the  re¬ 
ceiver,  in  the  pipeNM,  and  in  the  paffage  XV,  will 
prefs  on  the  great  furface  of  the  valve  expofed  through 
the  grating,  will  ralfe  it,  and  the  pump  will  perform 
preclfely  as  Mr  Silieaton’s  does.  But  fuppofe  the  rare- 
faaion  to  have  been  fo  long  continued,  that  the  air  is 
no  longer  able  to  ralfe  the  valve  ;  this  will  be  hy 
the  mercury  rifing  no  more  in  the  pump-gage.  When 
this  is  perceived,  the  operator  muff  prefs  with  liis  foot 
on  the  end  R  of  the  lever  RQ.  This  draws  down  the 
pin  KL,  and  with  it  the  whoTc  hollow  plug  with  its 
grated  top.  And  thus,  inftead  of  raifing  the  vdve  from 
its  plate,  the  plate  is  here  drawn  down  from  the  valve. 
The  air  now  gets  in  without  any  obftruftion  whatever, 
and  the  rarefaftlon  proceeds  as  long  as  the  pifton  riles. 
When  it  is  at  the  top  of  the  barrel,  the  operator  takes 
his  foot  from  the.  lever,  and  the  fprlng  preffes  up  Ae 
plu-T  again  and  fhuts  the  valve.  The  pifton  rod  paffes 
through  a  collar  of  leather,  as  in  Mr  Smeaton’s  pump, 
and  the  air  is  finally  difeharged  through  an  outvwd 
valve  ill  the  top  of  the  barrel.  Thcfe  parts  have  nothing 
peculiar  in  them. 

This  is  an  ingenious  contnvance,  limilar  to  wtiat 
was  adapted  by  Guericke  himfelf;  and  we  have  no  dou^ 
of  thefe  pumps  performing  extranely  well  if  carefully 
made  :  and  it  feems  not  difficult  to- keep  the  plug  per- 
fedly  air-tight  by  fupplying  plenty  of  oil  to^  the  lea¬ 
thers.  We  cannot  fay,  however,  ^^nth  precifion  \yhat 
may  be  expefted  from  it,  as  no  account  has  been  given 
of  its  effects  befides  what  Mr  Cavallo  publiffied  in  Phi- 
lofophical  Tranfadions  1783,  where  he  only  fays,  that 
when  it  had  been  long  ufed,  it  had,  in  the  courfeof 
fome  experiments,  rarefied  600  times,. 

Aiming  flill  at  the  removing  the  obilruftions  to 
tlie  entry  of  the  air  from  the  receiver  into  the  bar¬ 
rels,  Mr  Prince,  an  American,  has  conftruded  a  pump 
in  which  there  is  no  valve  or  cock  whatever  be¬ 
tween  them.  In  this  pump  the  piilon  rod  paffes 
through  a  collar  of  leathers,  and  the  air  is  finally  dif- 
■  charged  through  a  valve,  as  in  the  two  lafl.  But  we 
are  chiefly  to  attend-,  in  this  place,  to  the  communi¬ 
cation  between  the  barrel  and  the  receiver*  The  barrel 
widens^  below  into  a  fort  of  ciflern  ABCD  (fig.  27.), 
communicating  with  the  receiver  by  the  pipe  EF.  As 
foon,  therefore,  as  the  pifton  gets  into  this  wider  part, 
where  there  is  a  vacancy  all  round  it,  the  air  of  the  re¬ 
ceiver  expands  freely  through  the  paffage  FEE  into 
the  barrel,  in  which  the  defeent  of  the  pifton  had  made 
a  void.  When  the  pifton  is  again  drawn  up,  as  foon 
as  it  gets  into  the  cylindric  part  of  the  barrel,,  which 
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it  exaaiy  fills,  it  carries  up  the  air  before  it,  and  ex*  Air.pui, 
pels  it  by  the  top  valve ;  and,  that  this  may  be  done  — r 
more  completely,  this  valve  opens  into  a  fecond  barrel 
or  air-pump  whofe  piilon  is  rifing  at  the  fame  tlme,^ 
and  therefore  the  valve  of  communication  (which  is  the 
difeharging  valve  of  the  primary  pump)  opens  with  the 
fame  facility  as  Mr  Smeatoifts  piilon  valve.  Wlille  the 
pifton  is  rifing,  the  air'in  the  receiver  expands  into  the 
barrel ;  and  when  the  pifton  defeends,  the  air  in  the 
barrel  again  coUapfes  till  the  pifton.  gets  again  into  the 
ciflern,  when  the  air  paffes  out,  and- fills  the  evacuated, 
barrel,  to  be  expelled  by  the  pifton  as  before.- 

No  dlftina  account  has  as  yet  been  given -of  thepw- 
formance  of  this  pump.  We  only  learn  that  great  in¬ 
conveniences  were  experienced  from  the  ofcillations  of 
the  mercury  in  the  gage.  As  foon  as  the  pifton  comes- 
into  the  ciflern,  the  air  from  the  receiver  immediately 
rufhes  into  the  barrel,  and  the  mercuiy  ffio^s  up  m 
tlie  gage,  and  gets  into  a  flate  of  ofcillation.  The  mb- 
fequentrife  of  the  pifton  will  frequently  keep,  time  with 
the  fecond  ofcillation^  and  Increafe  it.  The  defeent  of 
the  pifton  produces  a  downward  ofcillation,^  by  allow¬ 
ing  the  air  below  it  to  collapfe and,  by  improperly 
timing  the  ftrokes,.  tliis  ofcillatiom  becomes  fo  great  as 
to  make  the  mercury  enter  the  pump.  To  prevent  this, 
and  a  greater  irregularity  of  working  as  a  condenfer, 
valves  were  put  in  the  pifton  •  but  as  thefe  require 
force  to  open  them,  the  addition  feemed  rather  to  in- 
creafethe  evil,. by  rendering  the  ofcillations  more  fimul- 
taneous  wjtlv  the  ordinary  rate  of  working.  If  this  could 
be  got  over,  the  conftruaion  feems  very  promifing. 

It  appears,  however,  of  very  difficult  execution.  It  has. 
many  long,  flender,  and  crooked  paffages,  which  mull 
be  drilled  through  broad  plates  of  brafs,  fome  af  them^ 
appearing  fcarcely  praaicable.  It  is  rare  to  find  plates  and 
other  pieces  of  brafs  wlth-out  air-holes,  which  it  would 
be  very  difficult  to  find  out  and  to  clofe  and  it.  miift 
be  very  difficult  to  clear  it  of  obftruaions  :  fo  that  it 
appears  rather  a  fuggeftion  of  theory  tlian  a  thing  w^ar^ 
ranted  by  its  aaual  performance. 

Mr  Lavoifler,  or  fome  of  the  naturalifts  who  were  gy 
occupied  in  concert  with  him  in  the.  invefligatloii  of  thefier, 
different  fpecies  of  gas  which  are  difengaged  from  bo¬ 
dies  in  thecourfe  of  chemical  operations,  has  contrived- 
an  air-pump  which  has  great  appearance  of  firaplicity) 
and,  being  very  different  from  all  others,  deferves  to  be 
taken  notice  of.  ^ 

It  confifts  of  two  barrels  4 

flons  k  k.  The  pump-plate  3  is  pierced  at  its  centre  c 
with  a  hole  which  branches  towards  each  of  the  barrelsj 
as  reprefented  by  c  c/,  c  e..  Between  the  plate  and  the 
barrels  Aides  another  plate  3/,  pierced  in  die  middle  with 
a  branched  hole  fdg,  and  neiir  the  ends  with  two  lioka 
bh,  it,  which  go  from  its  underfide  to  the  ends,  the 
holes  ill.  thefe  two  .plates  are  fo  adjufted,  that  when  the 
plate  h  i  is  diawAfo  far  towards  h  that  the  hole  /  corats 
within  the  barrd  m,  the  branch  r//af  the  hole  in  the 
middle  plate  coincides  wi.h  the  branclir  d  of  the  uppet 
•  plate,  and  the  holes  e,  g  are  Amt..  Thus  a  commuct- 
catioii  is  eilabliihed  between  the  barrel  /  and  the  re¬ 
ceiver  on  the  pUmp^plate,  and  between  the  ban  e  w  an 
the  external  air*  In  this  fituation  the  barrel  /  wiU  eX- 
baud,  and  w  will  difeharge.  When  the  pAon 
/  is  at  its  mouth,  and  that  of  m  touches  its  bottom,  m- 
Aiding  plate  is  Aiifted  over  to  the  other  fide,  10  t 
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m  communicates  witli  the  receiver  through  the  pafiage 
'  gd,  ec,  and  /  communicates  with  the  air  by  the  paffages 

It  IS  evident  that  diis  Aiding  plate  performs  the  of- 
Ince  of  four  cotks  in  a  very  beautiful  and  Ample  man¬ 
ner,  and  that  if  tlie  piftons  apply  clofe  to  the  ends 
of  the  barrels,  fo  as  to  expel  the  whole  air,  the  pump 
will  be  perfe6t.  It  works,  indeed,  againft  the  whole 
preflure  of  the  external  air.  But  this  may  be  avoided 
by  putting  valves  on  the  holes  A,  /  ;  and  thefe  can  do 
no  harm,  becaufe  the  air  remaining  in  them  never  gets 
back  into  the  barrel  till  the  pifton  be  at  the  farther 
end,  and  the  exhauftidn  of  that  ftroke  completed.  But 
the  bell  workmen  of  London  tliink  that  it  will  be  in¬ 
comparably  more  difficult  to  execute  this  cock  (for  it 
is  a  cock  of  an  unufual  form),  in  fuch  a  manner  that 
it  fliall  be  air-tight  and  yet  move  with  tolerable  eafe, 
and  that  it  is  much  more  liable  to  wearing  loofe  than 
common  cocks.  No  accurate  accounts  have  been  re¬ 
ceived  of  its  performance.  It  muft  be  acknowledged 
to  be  ingenious,  and  it  may  fuggefl  to  an  intelligent  artift 
a  method  of  combining  common  conical  cocks  upon 
one  axis  fo  as  to  anl^’er  the  fame  purpofes  much 
more  effedlually ;  for  which  reafon  we  have  inferted  it 
here. 

The  laft  improvement  which  we  ffiall  mention  is  that 
‘  publifhed  by  Mr  Cuthbertfon  philofophical  inftrument- 
maker  in  Amfterdam.  His  pump  has  given  fuch  en- 
dences  of  its  perfcdlion,  that  we  can  hardly  expedl  or 
wilh  for  any  thing  more  complete.  But  we  muft  be 
allowed  to  obferve,  beforehand,  that  the  fame  con- 
ftrudtion  was  invented,  and,  in  .part,  executed  before 
tlie  end  of  1779,  by  Dr  Daniel  Rutherford,  now  pro- 
feffor  of  botany  in  the  univerfity  of  Edinburgh,  who 
was  at  that  time  engaged  in  experiments  on  the  pro¬ 
duction  of  air  during  the  combuftion  of  bodies  in  con- 
tad  with  nitre,  and  who  was  vaftly  deiirous  of  pro¬ 
curing  a  more  complete  abftradion  of  pure  aerial  mat¬ 
ter  than  could  be  effeded  by'  Mr  Smeaton’s  pump. 
The  compiler  of  this  article  had  then  an  opportunity 
of  perufing  the  DoCtor’s  diflertation  on  this  fubjeCl, 
which  was  read  in  the  Philofophical  Society  of  Edin¬ 
burgh.  In  tin's  diflertation  the  Dodor  appears  fully 
apprifed  of  the  exiftence  o£  pure  vital  air  in  the  ni¬ 
trous  acid  as  its  chief  ingredient,  and  as  the  caufe  of 
its  moft  remarkable  phenomena,  and  to  want  but  a 
ftep  to  the  difeoveries  which  liat^e  ennobled  the  name 
of  Mr  Lavoifier.  ^  He  was  particularly  anxious  to  ob¬ 
tain  apart  this  diftinguifhing  ingredient  in  its  compofi- 
tion,  and,  for  ^  this  purpofe,  to  abftrad  completely 
from  the  veflel  in  which  he  fubjeded  it  to  examination, 
eveiy  particle  of  elaftic  matter.  The  writer  of  this  ar¬ 
ticle  propofedto  him  to  cover  the  bottom  of  Mr  Smea- 
ton’s  pifton  with  fome  clammy  matter,  which  fhouW 
^ke  hold  of  the  bottom  valve,  and  JIart  it  when  the  pi- 
fton  was  drawn  up.  A  few  days  after,  the  Dodor  fliow''- 
cd  him  a  drawing  of  a  pump,  having  a  conical  me¬ 
tal  valve  in  the  bottom,  furnilhed  with  a  long  flender 
Wire,  Aiding  dn  the  infide  of  the  pifton-rod  with  a 
gehtkfTridion,  lufficient  for  lifting  the  valve^  and  fe- 


A  T  I  C  S.  loy 

cured  againft  all  chance  of  failure  by  a  fpnng  a-top.  Air-pump^ 
which  took  hold  of  a  notch  in  the  infide  of  the  pifton- 
rod  about  a  quarter  of  an  inch  fi*om  the  Icrwer  end,  fo 
as  certainly  to  lift  the  valve  during  the  laft  quarter  of 
an  inch  of  the  pifton’s  motion.  Being  an  excellent  me¬ 
chanic,  he  had  executed  a  valVe  on  this  principle,  and 
was  fully  fatisfied  with  its  performance.  But  having 
already  confirmed  his  dodrincs  refpeding  the  nitrous 
acid  by  incontrovertible  experiments,  his  wilhes  to  im¬ 
prove  the  air-pump  loft  their  incitement,  and  he  thought 
no  more  of  it ;  and  not  long  after  this,  the  ardour  of 
the  philofophers  of  the  Teyleriau  Society  at  Haerlem 
and  Amfterdam  excited  the  efforts  of  Mr  Cuthbertfon, 
their  inftrument-maker,  to  the  fame  purpofe,  and  pro¬ 
duced  the  moft  perfed  air-pump  that  has  yet  appeared. 

Wc  fhall  give  a  defeription  of  it,  and  an  account  of  Its 
performance,  in  the  inventor’s  own  words. 

CuTHBKRTSON^S  Air~Pump* 

Plate  CCCCVIII.  is  a  perfpedive  view  of  this  157 
pump,  with  its  two  principal  gages  ferewed  into  their 
places.  Thefe  need  not  be  ufed  together,  except 
in  cafes  where  the  utmoft  exadnefs  is  required.  In 
common  experiments  one  of  them  is  removed,  and  a 
ftop-ferew  put  in  its  place.  When  the  pear-gage  is 
ufed,  a  fmall  round  plate,  on  which  the  receiver  may 
Hand,  muft  be  firft  ferewed  into  the  hole  at  A  ;  but  this 
hole  is  ftopped  on  other  occafioiis  with  a  ferew.  AMieii 
all  the  three  gages  are  ufed,  and  the  receiver  is  exhauft- 
ed,  the  ftop-ferew  B,  at  the  bottom  of  the  pump,  muft 
be  unferewed,  to  admit  the  air  into  the  receiver;  but 
when  they  are  not  all  ufed,  either  of  the  other  ftop- 
ferews  will  anfwer  this  purpofe. 

Fig.  2.  reprefents  a  crofs-bar  for  preventing  the  bar¬ 
rels  from  being  fliaken  by  w’orking  the  pump  or  by  any 
accident.  Its  place  In  fig.  i.  is  reprefented  by  the  dot¬ 
ted  lines.  It  is  confined  in  its  place,  and  kept  clofe^ 
down  on  the  barrels  by  two  flips  of  wood  NN,  whicli 
muft  be  drawn  out,  as  well  as  the  ferews  00,  when 
the  pump  is  to  be  taken  afuiider. 

Plate  CCCCIX.  is  a  fedion  of  all  the  working  parts 
of  the  pump,  except  the  whed  and  rack,  in  which  there 
is  nothing  uncommon. 

Fig.  I.  is  a  fedion  of  one  of  the  barrels,  with  all 
its  Internal  parts ;  and  fig.  2,  3,  4,  and  5,  are  diffe¬ 
rent  parts  of  the  pifton,  proportioned  to  the  fize  of 
the  barrel  (a)  and  to  one  another. 

In  fig.  I.  CD  repi'efents  the  barrel,  F  the  collar 
of  leathers,  G  a  hollow  cylindrical  veffel  10  contain 
oil,  R  is  alfo  an  oil-veffel  to  receive  the  oil  which  is 
drawn,  along  with  the  air,  through  the  hole  a  a,  when 
the  pifton  is  drawn  upwaids  ;  and,  when  this  is  full,  the 
oil  is  carried  over  with  the  air,  along  the  tube  T,  into 
the  oil-veffel  G.  cc  is  a  wire  which  is  driven  upwaids 
from  the  hole  <7  by  the  paffage  of  the  air  ;  and  as 
foon  as  this  has  efcaped,  it  falls  down  again  by  its  own 
weight,  fliuts  up  the  hole,  and  prevents  all  return  of 
the  air  into  the  baiTcl.  At  d  d  are  fixed  two  pieces 
of  brafs,  to  keep  the  wirerr  in  ' a  vertical  dire6rion, 
that  it  may  accurately  ‘fliut  the  hole.  H  is  a  cylindri- 
O  2  '  cal 


(a)  The  pifton  and  barrel  are  1,65  inches  in  dijimcter,  in  pvoportloh  to  wliich  the  fcalc  is  drawn.  Figures  2„ 
3^  5*  are,  howe\^r,  of  double  fi-ze.  .  / 
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Air-pump,  cal  wire  or  rod  which  carries  thepifton  I,  and  Is  made 
—  hollow  to  receive  a  long  vvire^^,  which  opens  and 
/huts  the  hole  L ;  and  on  the  other  end  of  the  wire 
O  is  fcrewed  a  iiut,  which,  by  flopping^  in  the  narrow- 
eft  part  of  the  hole,  prevents  the  wire  from  being 
Plate  driven  up  too  far.  This  wire  and  fcrew  are  more  clear- 

CCCClX.  ly  fcen  in  fig.  2.  and  6  ;  they  flide  in  a  collar  of  lea¬ 
ther  r  r,  hg.  2.  and  5.  in  the  middle  piece  of  the  pifton. 
Eg.  4.  and  5.  are  the  two  mean  parts  which  coinpofe 
the  pifton,  and,  when  the  pieces  5.  and  6.  are  added  to 
it,  the  whole  is  reprefented  by  fig.  2.  Fig.  5.  is  a  piece 
of  brals  of  a  conical  form,  with  a  fhoulder  at  the  bot¬ 
tom.  A  long  hollow  fcrew  is  cut  111  it,  about  y  of  its 
Tength,  and  the  remainder  of  the  hole,  in  which  there 
is  no  fcrew,  is  of  about  the  fame  diameter  with  the 
icrewed  part,  except  a  thin  plate  at  the  end,  which  is 
of  a  width  exactly  equal  to  the  thicknefs  of  That 

part  of  the  infide  of  the  conical  brafs  in  which  no  thread 
is  cut,  is  filled  with  oiled  leathers  with  holes  through 
which can  flide  ftiffly.  There  is  alfo  a  male  fcrew 
with  a  hole  in  it,  fitted  to  feiwing  to  comprefs  the 
leathers  rr.  In  fig.  4.  is  the  outfide  of  the  pi- 

llon,  the  Infide  of  which  is  turned  fo  as  exaflly  to  fit 
the  outfide  of  fig.  5.  are  round  leathers  about  60 
in  number,  r  r  is  a-  circular  piece  of  brafs  of  the  fize  of 
the  leathers,  and  d  d  is  a  fcrew  ferving  to  comprefs  them. 
The  fcrew  at  the  end  of  fig.  3.  is  made  to  fit  the  fcrew 
in  fig.  5.  Now  if  fig.  6.  be  puihed  into  fig.  5,  this  in¬ 
to  fig.  4,  and  fig.  3.  be  fc revised  into  the  end  of  fig.  5, 
thefe  will  compofe  the  whole  of  the  pifton,  as  repre¬ 
fented  in  fig.  2.  H  in  fig.  i,  reprefent^  the  fame  part 
as  H  in  fig.  2,  and  is  that  to  which  the  rack  is  fixed. 
If,  therefore,  this  be  drawm  upw'ards,  it  will  caufe  fig.  5. 
to  fhiit  clofe  into  fig.  4,  and  drive  out  the  air  above 
it ;  and  w'hen  it  is  pufhed  downward,  it  wnll  open  a$ 
far  as  the  fhoulder  a  a  wfill  peiTnit,  and  fuffer  air  to 
pafs  through.  A  A  fig.  7.  is  the  receiver  plate,  BB  is 
a  long  fquare  piece  of  brafs,  fcrewed  into  the  under 
fide  of  the  plate,  through  which  a  hole  is  drilled  corre- 
fpondlng  to  that  in  the  centre  of  the  receiver-plates 
and  with  three  female  fcrew^s  b,  b,  r. 

The  rarefa£lion  of  the  air  in  the  receiver  is  effe(fted 
as  follows.  Suppofe  the  pifton  at  the  bottom  of  the 
barrel.  The  infide  of  the  barrel,  from  the  top  of  the 
pifton  to  /7,  contains  common  air.  When  the  rod  is 
drawn  up,  the  upper  part  of  the  pifton  flicks  fall  in 
the  barrel  till  the  conical  part  conne<fted  with  the  rod 
jfhuts  the  conical  hole,  and  its  fhoulder  applies  clofe  to 
its  bottom.  The  pifton  is  now  fhut,  and  therefore  the x 
•wholt  is  drawn  up  by  the  rack-work,  driving  the  air 
,  before  it  through  the  hole  a  a,  into  the  oil-vcffel  at  R, 

and  out  into  the  room  by  the  tube  T.  The  pifton  will 
then  be  at  the  top  of  the  barrel  at  and  the  wire  g, 
will  ftand  nearly  as  reprefented  in  the  figure  juft  raifed 
from  the  hole  L,  and  prevented  from  riling  higher 
by  the  nut  O.  During  this  motion  the  air  will  expand 
ill  the  receiver,  and  come  along  the  bent  tute  m  into 
the  barrel.  Thus  the  barrel  will  be  filled  with  air, 
wliich,  as  the  pifton  rifes,^  will  be  rarefied  in  proportion 
as  the  capacity  of  the  receiver,  pipes,  and  barrel  is  to 
the  barrel  alone.  When  the  pifton  is  moved  down  ao*ain 
by  the  rack-work,  it  will  force  the  conical  part  fig,  y. 
^ut  of  the  hollow  part  fig.  4,  as  far  as  the  fhoulders  a  a  * 
bg.  2.  will  reft  on  a  a  fig.  4,  which  will  then  be  fo 
far  open  a§  to  permit  the  air  to  pafs  freely  through  it, 
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while  at  the  fame  time  the  end  of^^  is  forced  againft  Air. 
the  top  of  the  hole,  and  ftiuts  it  in  order  to  prevent  — 
any  air  from  returning  into  the  receiver.  Thus  the 
pifton,  moving  downwards,  fufters  the  air  to  pafs  out 
between  the  Tides  of  fig.  4.  and  5.  ;  and,  when  it  is  at 
the  bottom  of  the  barrel,  will  have  the  column  of  air 
above  it ;  and,  coiifequently,  when  drawn  upwards  it 
will  fliut,  and  drive  out  this  air,  and,  by  opening  the 
hole  L  at  the  fame  time,  will  give  a  free  pafiage  to 
more  air  from  the  receiver^  This  procefs  being  con¬ 
tinued,  the  air  of  the  receiver  will  be  rarefied  as  far 
as  its  expanjivs  ponver  *will permit.  For  in  this  machine 
there  are  no  valves  to  be  forced  open  by  the  elafticity 
of  the  air  in  the  receiver,,  which  at  laft  it  is  unable  to 
eft’eift.  There  is  therefore  nothing  to  prevent  the  air 
from  expanding  to  its  utmoft  degree. 

It  may  be  fufpedled  here,  that  as  the  air  muft  efcape 
thro’  the  difeharging  pafiage  ac,  Plate  CCCCIX.  fig.  i. 
againPt  the  preffure  of  a  column  of  oil  and  the  weight 
of  the  wire,  there  will  remain  in  this  paffage  a  quanti¬ 
ty  of  air  of  confiderable  denfity,  which  will  expand 
again  into  the  banel  during  the  defeent  of  the  pifton, 
and  thus  put  a  flop  to  the  progrefs  of  rarefa6lion.  This 
is  the  cafe  in  Mr  Smeaton’s  pump,  and  all  which  have- 
valves  in  the  pifton.  But  it  is  the  peculiar  excellency 
of  this  pump,  that  whatever  be  the  denfity  of  the  air 
remaining  in  a  r,  the  rarefaiftion  will  ftill  go  on.  It  is 
worth  while  to  be  perfe(ftly  convinced  of  this.  Let  us 
fuppofe  that  the  air  contained  mac  is  j  part  of  the 
common  air  which  would  fill  the  barrel,  and  that  the 
capacity  of  the  barrel  is  equal  to  that  of  the  receiver 
and  pafiages,  and  that  the  air  in  the  receiver  and  bar¬ 
rel  is  of  the  fame  denfity,  the  pifton  being  at  the  bot¬ 
tom  of  the  barrel ;  The  barrel  will  therefore  contain 
parts  of  its  natural  quantity,  and  the  receiver 
Now  let  the  pifton  be  drawn  up.  No  air  will 
be  difeharged  at  a  c,  becaufe  it  will  contain  the  whole 
air  which  was  in  the  barrel,  and  which  has  now  col- 
lap  fed  into  its  ordinary  bulk.  But  this  does  not  in  the 
leaft  hinder  the  air  of  the  receiver  from  expanding  inta 
the  barrel,  and  diffufing  itfelf  equally  between  both. 
Each  will  now  contain  C)f  their  ordinary  quantity 

when  the  pifton  is  at  the  top,  and  a  c  will  contain 
as  before,  or  Now  pufh  down  the  pifton.  The 

hole  L  is  inftantly  fhut,  and  the  air  \n  a  c  expands  in¬ 
to  the  barrel,  and  the  barrel  now  contains  When 

the  pifton  has  reached  the  bottom,  let  it  be  again  drawn 
up.  There  will  be  difeharged  through  and 

the  air  in  the  receiver  will  again  be  equally  dlftributed 
between  it  and  the  barrel.  Therefore  the  receiver  will 
2-J- 

now  contain - When  the  pifton  reaches  the  hot 

1 000 

tom,  there  will  be~ - in  the  barrel.  When  again 


drawn  up  to  the  top,  there  will  be 


1000 


difeharged, 
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ana  the  receiver  Will  contain-j^^l^l  and  wh^n  the  piftoa 


reaches  the  bottom,  there  will  be 


1000 


At  th<? 

next  ftroke  the  receiver  will  contain  only  — 

'  icoo 


&c. 

Thus  It  appears,  that  notwlthftanding  the  winch 

..  always 
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J^ir.  mp.  always  expands  back  again  out  of  the  hole  into  the 

^  ~  barrel,  the  rarity  of  the  air  In  the  receiver  will  be 
doubled  at  every  ftroke.  There  is  therefore  no  need 
of  a  fubfidiary  air-pump  at  <r,  as  in  the  American  air- 
pump,  and  in  the  Swedifh  attempt  to  improve  Smea- 

ton’s.  , 

In  ufing  this  air-pump  no  particular  directions  are 
neceffary^  nor  is  any  peculiar  care  neceflary  for  keeping 
it  in  order,  except  that  the  oil-veflel  A  be  always. kept 
about  half  full  of  oil.  When  the  pump  has  Hood  long 
without  being  ufed,  it  wiH  be  proper  to  draw'  a  table- 
fpoonful  of  olive-oil  through  it,  by  pouring  it  into  the 
hole  in  the  middle  of  the  receiver-plate  when  the  pi- 
fton  is  at  the  bottom  of  the  barrel.  Then  by  work¬ 
ing  the  pifton,  the  oil  will  be  drawn  through  all  the 
parts  of  the  pump,  and  the  furplus  will  be  driven 
through  the  tube  T  into  the  oil-veffel  G,  Near  the 
top  of  the  pifton-rod  at  H  there  is  a  hole  wdiich  lets 
fome  oil  into  the  infide  of  the  rod,  which  gets  at  the 
collar  of  leathers  r  r,  and  keeps  the  wire  gg  air-tight. 

When  the  pump  is  ufed  for  condenfation  at  the  fame 
t  time  that  it  rarefies,  or  feparately,  the  piece  oontain- 
ing  the  bent  tube  T  muft  be  removed,  and  fig.  8.  put 
CC  JiX.  mto  its  place,  and  fixed  by  its  ferews.  Fig.  8.  as  drawn 
in  the  plate,  is  intended  for  a  double  barreled  pump.  But 
for  a  fingle  barrel  only  one  piece  is  ufed,  reprefented  by 
6  a  the  double  piece  being  cut^  off  at  the  dotted 
line  a  a.  In  this  piece  is  a  female  ferew  to  receive 
the  end  of  a  long  brafs  tube,  to  which  a  bladder  (if 
fufficient  for  the  experiment  of  condenfation),  or  a* 
■glafs,  properly  fecured  for  this  purpofe,  muft  be 
ferewed.  Then  the  air  which  is  abftraCfed  from  the 
receiver  on  the  pump-plate  will  be  forced  into  the  blad¬ 
der  or  glafs.  But  if  the  pump  be  double,  the  appa¬ 
ratus  fig.  8*  is  ufed,  and  the  long  brafs  tube  ferewed 
on  at  f. 

Fig.  9.  and  10.  reprefent  the  two  ^ges,  which  will 
be  fidficLently  explained  afterwards.  Fig.  9.  is  ferewed 
into  c  b,  or  into  the  ferew  at  the  other  end  of  c  fig.  7* 
and  fig.  10.  into  the  ferew  a  b  fig.  7. 

If  it  be  ufed  as  a  fingle  pump,  either  to  rarefy  or 
condenle,  the  ferew  K,  which  fallens  the  rack  to  the 
pillon-rod  H,  muft  be  taken  out.  Then  turning  the 
winch  till  H  is  depreffed  as  low  as  pollible,  the.  ma¬ 
chine  will  be  fitted  to  exhuuft  as  a  fingle  pump ;  and  if 
It  be  required  to  condenfe,  the  direClion  in  n®  8.  muft 
be  obferved  with  regard  to  the  tube  T,  and  fig.  8. 

“  I  took  (fays  Mr  Cuthbertfon)  two  barometer-tubes 
of  an  equal  bore  with  that  fixed  to  the  pump.  '  Thefe 
v/ere  filled  with  mercury  four  times  boiled.  They  were 
then  compared,  and  ilood  exadly  at  the  fame  height. 
The  mercury  in  one  of  them  was  boiled  in  it  four  tunes 
^nore,  without  making  any  change  in  their  height ;  they* 
were  ^erefore  judged  very  perfeCl.  One  of  thefe  was 
immerfed  in  the  ciftern  of  the  pump-gage,  and  faftened 
in  a  pofition  parallel  to  it,  and  a  fliding  fcale  of  one 
inch  was  attached  to  it.  This  fcale,  when  the  gage 
Kuied,  muft  have  its  upper  edge  fet  equal  with  the 
lurtace  of  the  mercury  in  the  boiled  tube  after  ex- 
haullion,  and  the  difference  between  the  height  of  the 
mercury  in  this  and  in  the  other  barometer  tube  may 
e  o  jferved  to  the  of  an  inch  ;  and  being  clofe 
oget  ^r,  no  error  arifes  from  their  not  being  exactly 
vertica  ,  1  they  are  only  parallel.  This  gage  will  be 
better  underftood  by  infpedting.  fig.  1 0, 


I  ufed  a  fecond  g&ge,  which  I  {hall  call  a  double  A  r-pump.^ 
fyphon.  See  Plate  CCCCIX.  fig.  9.  This  w^as  alfo  ' 
prepared  with  the  utmoft  care.  I  had  a  fcale  for  mea- 
furing  the  difference  between  the  height  of  the  co¬ 
lumns  in  the  two  legs.  It  was  an  inch  loiig,  and 
divided  as  the  former,  and  kept  in  a  truly  vertical  po¬ 
fition  by  fufpending  it  from  a  point  with  a  weight 
hung  to  it,  as  reprefented  in  the  figure.  Upon  compa¬ 
ring  thefe  tw'o  gages,  I  always  found  them  to  indicate 
the  fame  degree  of  rarefinflion.  I  alfo  ufed  a  pear-gage, 
though  the  moft  imperfeft  of  all,  in  order  to  repeat 
the  curious  experiments  of  Mr  Nairne  and  others.’^ 

When  experiments  require  the  utmoft  rarefying 
powTr  of  the  pump,  the  receiver  muft  not  be  placed 
on  leather,  either  oiled  or  foaked  in  water,  as  is  ufually 
done.  The  pump-plate  and  the  edge  of  the  receiver 
muft  be  ground  very  fiat  and  true,  and  this  with  very 
fine  emery,  that  no  roughnefs  may  remain.  The  plate 
of  the  pump  muft  then  be  wiped  \cry  clean  and  ver)' 
dry,  and  the  receiver  rubbed  with  a  warm  cloth  till  it 
become  ele<ft:rical.  The  receiver  being  now  fet  on  the 
plate,  hog’s  lard,  either  aljne  or  mixed  with  a  little 
oil,  wdiich  has  been  cleared  of  water  by  boiling,  mull 
be  fmeared  round  its  outfide  edge.  In  this  condition 
the  pump  will  rarefy  its  utmoft,  and  what  ftill  remains 
in  the  receiver  will  be  permanent  air.  Or  a  little  of  this 
compofition  may  be  thinly  fmeared  on  the  pump-plate ; 
this  will  prevent  all  rific  of  fcratchlng  it  with  the  edge 
of  the  receiver.  Leather  of  very  uniform  thicknefs, 
long  dried  Ix^fore  a  fire,  and  well  foaked  in  this  com¬ 
pofition,  which  muft  be  cleared  of  all  w'ater  by  the 
fidl  boiling,  wnll  anfvver  very  well,  and  is  expeditious, 
when  receivers  are  to  be  frequently  ftiifted.  Other 
leathers  fhould  be  at  hand  foaked  in  a  compofition  con¬ 
taining  a  little  rofin.  This  gives  it  a  clamminefs  which, 
renders  It  impermeable  to  air,  and  is  very  proper  at  all 
joints  of  the  pump,  and  all  apparatus  for  pneumatic  ex¬ 
periments.  As  it  is  impoflible  to  reivder  the  pear-gage 
as  dry  as  other  parts  of  the  apparatus,  there  will  be 
generally  fome  variation  between  this  and  the  other 
gages. 

When  it  is  only  intended  to  ftiow  the  utmoft  power 
of  the  pump,  without  Intending  to  afeertaiu  the  qiia^ 
lity  of  the  refiduum,  the  receiver  may  be  fet  on  wet 
leather.  If,  in  this  condition,  the  air  be  rarefied  as  far 
as  poflible,  the  fypbon  and  barometer  gage  will  indi¬ 
cate  a  lefs  degree  of  rarefaclicxi  than  in  the  fonner  ex- 
jwiments.  But  when  the  air  is  let  in  again,  the  pear- 
^ge  will  point  out  a  rarefa£lion  fome  thoufands  of 
times  greater  than  it  did  before.  If  the  true  quality 
of  permanent  air  after  exliauftion  be  required,  the  pear- 
gage  will  be  neareft  the  truth  :  for  when  the  air  is 
rarefied  to  a  certain  degree,  the  moiftened  leather  emits 
ah  expanfible  fluid,  which,  filling  the  receiv^er,  forces 
out  the  permanent  air ;  and  the  two  firft  gages  Indicate 
a  degree  of  exliauftion  which  relates  to  the  whole  ela- 
ftic  matter  remaining  in  the  receiver,  to  the  ex¬ 
panfible  fluid  together  with  the  permanent  air ;  whereas, 
the  pear-gage  points  out  the  degree  of  exhauftion,  with 
relation  to  the  permanent  air  alone,  which  remains  in 
the  receiver;  for  by  the  prefTure  of*  the  air  admitted 
into  the  receiver,  the  elaftic  vapour  is  reduced  to  its 
former  bulk,  which  is  imperceptible. 

Many  bodies  emit  this  elaftic  fluid  when  the  preflurc. 
of  the  air  is  much  diminiihed ;  a  piece  of  leather,  in  its 

ordinary 
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Air-pump,  ordinary  damp  ftate,  about  an  indi  fquare,  or  a  bit  of 
'  green  or  dr>'  wood,  will  fupply  this  for  a  great  while. 
When  fuch  fluids  have  been  generated  in  any  expe¬ 
riments,  the  pump  mtift  be  carefully  cleared  of  them, 
for  they  remain  not  only  in  the  receiver,  but  in  the 
barrels  and  paflages,  and  will  again  expand  when  the 

exhauftiort  has  been  carried  far.  _ 

The  beft  method  of  clearing  the  pump  is  to  take  a 
very  large  receiver,  and,  ufing  eveiy  precaution  to  ex- 
hauft  it  as  far  as  poffible.  Then  the  «panfible  raattw 
Im-kine  m  the  barrels  and  paffeswill  be  difrufed  through 
the  receiver  alfo,  or  will  be  carried  off  along  with  its 
air.  It  will  be  as  much  rarer  than  it  was  befoi*e,  the 
aggregate  capacity  of  the  receiver  barrels  and  panes  is 

larger  than  tJhat  of  the  two  laft*  .  j  j  r 

The  performance  of  the  pump  may  be  judged  or 
from  the  four  following  cxperimerits. 

The  two  gages  being  fcrewed  into  their  places,  and 
the  hole  in  the  receiver-plate  fliut  up,  the  pump  was 
made  to  exhauft  as  far,  as  it  could.  The  mercury  in 
the  legs  of  the  fyphon  was  only  of  an  inch  out  of 
the  level,  and  that  in  the  boiled  barometer-tube  of 
an  inch  higher  than  in  the  one  fcrewed  to  ^  the  pump. 
A  llandard  barometer  then  Hood  at  30  inches,  and 
therefore  the  pump  rarefied  the  permanent  air  1200 
times.  This  is  twice  as  much  as  Mr  Nairne  found 
Mr  Smeatoii’s  do  in  its  beft  ftate. ^  Mr  Cavallo  feems 
difpofed  to  give  a  favourable  (while  we  muft  fuppofe 
it  a  juft)  account  of  Haas  and  Hurter^s  pump,  and 
it  appeal's  never  to  have  exceeded  600  times.^  hdr 
Cuthbertfon  has  often  found  the  mercury  within  t§?5- 
of  an  inch  of  the  level  in  the  fyphon-gage,  indicating 
a  rarefaftion  of  3000. 

To  one  end  of  a  glafs  tube,  2  inches  diameter  and 
50  inches  long,  was  fitted  a  brafs  cap  and  collar  of 
leatlier,  through  which  a  wire  was  inferred,  reaching 
about  two  inches  within  the  tube.  This  was  connedfed 
with  the  condiidlor  of  an  eledlric  machine.  The  other 
end  was  ground  flat  and  fet  on  the  pump  plate. ^  When 
the  gages  indicated  a  rarefadlion  of  300,  the  light  be¬ 
came  Heady  and  uniform,  of  a  pale  colour,  though  a 
little  tinged  with  purple ;  at  600  the  light  was  of  a 
pale  dullcy  white;  when  1200  it  difappeared  in  the 
middle  of  the  tube,  and  the  tube  contluaed  fo  well 
that  the  prime  condudlor  only  gave  fparks  fo  faint  and 
fhort  as  to  be  fcarcely  perceptible.  After  taking  off 
the  tube,  and  making  it  as  dry  as  poffible,  it  was  again 
conneded  with  the  condudor,  which  was  giving  fparks 
two  Inches  long.  When  the  air  in  It  was  rarefied  ten 
times,  the  fparks  were  of  the  fame  length.  Sometimes 
a  pencil  of  light  darted  along  tlie  tube.  When  the 
rarefadlion  was  20,  the  fpark  did  not  exceed  an  inch, 
and  light  ftreamed  the  whole  length  of  the  tube.  When 
the  rarefaftion  was  30,  the  fparks  were  half  an  inch, 
.and  the  light  niflied  along  the  tube  in  great  ftreams. 
When  the  rarefaction  was  100,  the  fparks  were  about 
long,  and  the  light  filled  the  tube  in  an  uninterrupted 
body.  When  300,  the  appearances  were  as  before. 
When  600,  the  fparks  were  of 

a  faint  white  colour  in  the  middle, ‘but  tinged  with 
purple  toward  the  ends.  When  1200,  the  light  was 
hardly  perceptible  in  the  middle,  and  was  much  fainter 
at  the  ends  than  before,  but  ftill  ruddy.  When  1 400, 
;whlch  was  the  mod  the  pump  could  produce,  fix  inches 
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of  the  middle  of  the  tube' were  quite  dark,  and  theAir  pum 
ends  free  of  any  tinge  of  red,  and  the  fparks  did  not 
exceed  of  an  inch. 

AVe  tnift  that  (J^uf*  readers  will  not  be  difpleafed  with  The  btft 
the  preceding  hlftory  of  the  alr-piimp.  The  occafional improve- 
Information  which  It  gives  will  be  of  great  ufe  to  every 
pTrfon  much  engaged  In  pneumatic  experiments,  aiidp^j^p^j;^ 
help  him  in  the  contrivance  and  conftruClIon  of  theb-e/tnat 
nTceffary  apparatus.  ia  Bnuii 

We  may  be  indulged  In  one  remark,  that  although 
this  noble  inftrument  originated  In  Germany,  all  its 
improvements  were  made  in  this  kingdom.  Both  the 
\nechanical  and  pneumatical  principles  of  Mr  Boyle^s 
conftru6lion  were  extremely  different  from  the  German, 
and,  in  refpeCl  of  expedition  and  conveniency,  much  fu- 
perior.  The  double  barrel  and  gage  by  Hawkelbee  were 
capital  Improvements,  and  on  pnnciple ;  and  Mr  Smea- 
ton’s  method  of  making  the  pifton  work  in  rarefied  air 
made  a  complete  change  in  the  whole  proceffi. 

Aided  by  this  machine,  we  can  make  experiments ytihtyt 
eftablifhing  and  illuftratlng  the  gravity  and  elafticity  of  the  air. 
the  air  in  a  much  more  perfpicuous  manner  than  could 
be  done  by  the  fpontaneous  phenomena  of  nature. 

It  allows  us  in  the  firft  place  to  (how  the  materiality Experi. 
of  air  in  a  very  diftInCI  manner*  Bodies  cannot  movenieittstt 
about  in  the  atmofphere  without  difplacliig  it.  This^"^^ 
requires  force  ;  and  the‘refiftance  of  the  air  always  di-“”^^’ 
minlflies  the  velocity  of  bodies  moving  in  it.  A  lieavy 
body  therefore  has  the  velocity  of  its  fall  .dkninifhed ; 
and  if  the  quantity  of  air  difplaced  be  very  great,  the 
diminution  will  5be  very  confiderable.  This  is  the  rea- 
fon  why  light  bodies,  fuch  as  feathers,  fall  very  flowly. 
Their  moving  force  is  very  fmall,  and  can  therefore 
difplace  a  great  quantity  of  air  only  with  a  very  final! 
velocity.  But  if  the  fame  body  be  dropped  in  vacuo^ 
when  there  Is  no  air  to  be  difplaced,  it  falls  with  the 
whole  velocity  competent  to  its  gravity.  Fig.  29. 
Plate  CCCCII.  reprefents  an  apparatus  by  which 
a  guinea  and  a  downy  feather  are  dropped  at  the  fame 
inftant,  by  opening  the  forceps  which  holds  them  by 
means  of  the  flip-wire  in  the  top  of  the  receiver.  If 
this  be  done  after  the  air  has  been  pumped  out,  the 
guinea  and  the  feather  will  be  obfeived  to  reach  the 
bottom  at  the  fame  inftant* 

Fig.  30.  reprefents  another  apparatus  for  fhowing  the 
fame  thing.  It  confifts  of  two  fets  of  brafs  vanes  put 
in  feparate  axles,  in  the  manner  of  windmill  falls.  One 
fet  has  their  edges  placed  in  the  diredlion  of  their 
whirling  motion,  that  is.  In  a  plane  to  which  the  axis 
Is  perpendicular.  The  planes  of  the  other  fet  pafs 
through  the  axis,  and  they  are  therefore  trimmed  fo  as 
xliredlly  to  front  the  air  through  which  they  move* 
Two  fprings  adl  upon  pins  projedling  from  the  axis; 
and  their  ftrength  or  tenlions  are  fo  adjiifted,  that  when 
they  are  difengaged  in  vacuo,  the  two  fets  continue  In 
motion  equally  long.  If  they  are  difengaged  in  the 
air,  the  vanes  which  beat  the  air  with  their  planes  will 
ftop  long  before  thofe  which  cut  it  edgewife. 

AVe  can  now  abftradi  the  air  almoft  completely  from  161 
a  dry  vcftel,  fo  as  to  know  the  precife  weight  of  the 
air  which  filled  It.  The  firft  experiment  we  have  of 
this  kind,  done  with  accuracy,  is  that  of  Dr  Hooke,' 

Feb.  10.  1664,  when  he  found  114  pints  of  air  to 
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,mp.  v«5gh  945  grains.  0"^  pint  of  water  was  8^  ounces. 
—  This  gives  for  the  fpecific  gravity  of  air  -yj-s  veiy 

i  ^  Since  we  are  thus  immerfed  in  a  gravitating  fluid,  it 
on  foUows,  that  every  body  preponderates  only  with  the  ex¬ 
eight  cefs  of  its  own  weight  above  that  of  the  air  winch  it 
I'®’  difplaces  ;  for  every  body  lofes  by  this  immerfion  the 
weight  of  tlie  difplaced  air.  A  cubic  foot  lofes  about 
521  grains  in  frofty  weather.  We  fee  balloons  even 
rife  in  the  air,  as  a  piece  of  cork  rifes  in  water.  A 
mafs  of  water  which  really  contains  850  pounds  will 
load  the  fcale  of  a  balance  with  849  only,  and  will  be 

This  is 
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afcertained.  As  far  as  we  can  determine  from  any  ex-  Atr-rumr* 
periments  that  have  been  made,  it  appears  that  the 
change  arifing  from  the  altered  refiflance  takes  off  about 
j-  of  the  change  produced  by  the  altered  denlity,  and 
that  a  fecond  pendulum  makes  but  three  vibrations  a- 
day  more  in  vacuo  than  in  the  open  air.  This  is  a  very 
unexpedled  refult ;  but  it  mull  be  owned  that  the  expe¬ 
riments  liave  neither  been  numerous  nor  very  nicely  ' 
made. 

The  air-pump  alfo  allows  us  to  (how  the  effeds  of  the 
air’s  preffure  in  a  great  number  of  amufing  and  inftruc- 
tive  phenomena.  ^  ^  ^  167 

When  the  air  Is  abftraded  from  the  receiver,  it  is  Experi- 


ate 
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balanced  by  about  8494-  pounds  of  brafs.  ,  -  ,  .  1  •  i  ments  tn 

evinced  by  a  very  pretty  experiment,  reprefented  in  ftrongly  prefled  to  tlie  pump-plate  by  the  incumbent 
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fig.  31.  A  fmall  beam  is  fufpended  within  a  receiver, 
To  one  end  of  the  beam  is  appended  a  thin  glafs  or 
copper  ball,  clofe  in  every  part.  This  Is  balanced  by 
a  fmall  piece  of  lead  hung  on  the  other  arm.  As  the 
air  is  piunped  out  of  the  receiver,  the  ball  will  gradu¬ 
ally  preponderate,  and  will  I'Cgain  its  equilibrium  when 
the  air  is  re-admitted. 

Some  naturalifts  have  propofed,  and  aflually  ufed,  a 
large  globe  of  light  make,  fufpended  at  a  beam,  for  a 
barometer.  If  its  capacity  Is  a  cubic  foot,  ItV  grains 
will  indicate  the  fame  change  that  Is  indicated  by  TZi 
of  an  inch  .  of  an  ordinary  barometer.*  But  a  vefTel  of 
this  fize  will  load  a  balance  too  much  to  leave  it  fiiffr- 
ciently  fenfible  to  fmall  changes  of  denlity.  Befides, 
it  is  affc^led  by  heat  and  cold,  and  would  require  a 
very  troiiblefome  equation  to  corredl;  their  €fFe61;s. 

It  may  perhaps  be  worth  while  to  attend  to  this  in 
buying  and  felling  precious  commodities  ;  fuch  as  pearls, 
diamonds,  filk,  and  fome  drugs.  As  they  are  generally 
fold  by  brafs  or  leaden  weights,  the  buyer  will  have 
fome  advantage  when  the  air  is  hea\7  and  the  barome¬ 
ter  high.  On  the  other  hand,  he  will  have  the  advan- 


atmofphere,  and  it  fupports  this  great  preffure  In  con- 
fequence  of  its  circular  form.  Being  equally  comprefTed  the  air’s 
on  all  fides,  there  is  no  place  where  it  Ihould  give  way  prcfl'ure, 
rather  than  "another ;  but  If  It  be  thin,  and  not  very 
round,  which  is  fometimes  the  cafe,  it  will  be  crufhed 
to  pieces.  If  we  take  a  fquare  thin  phial,  and  apply 
an  exhaufting  f)Tinge  to  its  mouth,  it  will  not  fail  be¬ 
ing  crufiied. 

As  the  operation  of  pumping  is  fomething  like 
fucking,  many  of  thefe  phenomena  are  in  common  dif- 
courfe  afcribed  to  fuftion,  a  word  much  abufed  ;  and 
this  abufe  mifleads  the  mind  exceedingly  In  its  contem¬ 
plation  of  natural  phenomena.  Nothing  is  more  ufual 
than  to  fpeak  of  the  fudion  of  a  fyriiige,  the  fusion 
and  draught  of  a  chimney,  &c.  The  following  expe¬ 
riment  puts  the  true  caufc  of  the  ftrong  adhefion  of  the 
receiver  beyond  a  doubt. 

Place  a  fmall  receiver  or  ciipping-glafs  on  the  pump- 
plate  without  covering  the  central  hole,  as  reprefented 
in  fig.  32.  and  cover  it  with  a  larger  receiver.  Exhaull  CCcCHI? 
the  air  from  it ;  then  admit  it  as  fuddenly  as  poflible. 

The  outer  receiver,  which  after  the  rarefadlion  adhered  . 


tage  in  buying  gold  and  mercury  when  the  air  is  light,  ftrongly  to  the  plate,  is  now  loofe,  and  the  cupping. 


Jt  is  needkfs  to  confine  this  obfervation  to  precious 
commodities,  for  the  advantage  is  the  fame  in  all  in 
proportion  to  their  levity.' 

There  is  a  cafe  in  which  this  obfervation  Is  of  confe- 
qnence  to  the  philofopher :  we  mean  tlie  meafuriiig  of 
rime  by  pendulums.  As  the  accelerating  force  on  a 
pendulum  Is  not  its  wliole  weight,  but  the  excefs  of  its 
weight  over  that  of  the  difplaced  air,  it  follows  that  a 
pendulum  will  vibrate  more  llowly  in  the  air  than  in 
cuo.  A  pendulum  compofed  of  lead,  iron,  and  brafs, 
may  be  about  8400  times  heavier  than  tile  air  which 
it  difplaces  when  the  barometer  is  at  30  inches  and 
the  thermometer  at  32^,  and  tlie  accelerating  force  will 
be  diminiHied  about  "This  will  caufe  a  fecond 

pendulum  to  make  about  five  vibrations  lefs  In  a  day 
than  it  would  do  in  vacuo.  In  order  therefore  to  de¬ 
duce  the  accelerative  power  of  gravity  from  the  leiigtli 
of  a  pendulum  vibrating  in  the  .air,  we  mull,  make  an 
allowance  of  0  ,17,  or  of  a  fecond,  per  day  for 
every  inch  that  the  barometer  Hands  lower  thau  30 
ijiches.  But  we  mull  alfo  note  the*  temperature  of  the 
air ;  becaufe  when  the  air  is  warm  it  is  lefs  denfe  when 
fupporting  by  its  elailicity  the  fame  weight  of  atino- 
fphere,  and  we  mull  know  how  much  its  denfity  is  di- 
minifhed  by  an  increafe  of  temperature.  The  corrt;6lion 
is  Hill  more  complicated ;  for  the  change  of  denfity  af- 
fe^s  the  refinance  of  the  air,  and  this  affcdls  the  time 
oi  the  vibration,,  and  this  by  a  law  that  is  not  yet  well 


glafs  will  be  found  flicking  fall  to  It.  While  the  rare- 
faftion  was  going  onj  the  air  in  the  fmall  receiver  alfo 
expanded,  efcaped  from  it,  and  was  abftra6led  by  the 
pump.  When  the  external  air  was  fuddenly  admitted, 
it  prefted  on  the  fmall  receiver,  and  forced  It  down  to 
the  plate,  and  thus  fhut  up  all  entry.  The  fmall  re¬ 
ceiver  iniift  now  adhere  ;  and  there  can  be  no  fiuflion, 
for  the  pipe,  of  the  pump  vas  on  the-  oiitfide  of  the 
cupping-glafs. 

This  experiment  fometimes  does  not  fucceed,  bccaufe 
the  air  fometimes  finds  a  pafiage  under  the  brim  ol  the 
cupping-glafs.  •  But  if  the  cupping-glafs  be  prefTed 
down  by  the  baud  on  the  gi'eafy  leather  or  plate,  every 
thing  will  be  made  fmooth,  and  the  glafs  will  be  fo  little 
raifed  by  the  txpanfion  of  its  air  during  the  pumping, 
that  It  will  inflantly  clap  clofe  when  the  air  is  re-ad- 
mltted. 

In  like  manner,  if  a  tliin  fquare  phial  be  furniihed 
with  a  valve,  opening  from  within,  but  ftuitting  when 
preffed  from  without,  and  If  this  phial  be  put  under  a 
receiver,  and  the  air  be  abft railed  from  the  receiver,  the 
air  in  tlic  phial  will  expand  during  the  rarefaction,  will 
efcape  through  the  valve,  and  be  at  laft  In  a  very  rare¬ 
fied  ftate  within  the  phiaL  If  the  air  be  now  admitted 
into  the  receiver.  It  will  prefs  on  the  flat  Tides  of  the 
included  phial  and  cniflr  it  to  pieces.  See  fig.  33. 

If  a  piece  of  wet  ox-bladder  be  laid  over  the  top  of 
a  receiver  whofc  oiificc  is  about  four  inches  wide,  and 
5  N  the 
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the  air  be  exhaufled  from  within  it,  the  incumbent  at- 
^  mofphere  will  prefs  down  the  bladder  into  a  hollow 
Plate  fonn,  and  then  biirll  it  inward  with  a  prodigious  noife. 

CCCClir.  Or  if  a  piece  of  thin  flat  glafs  be  laid  over 

the  receiver,  with  an  oiled  leather  between  them  to 
make  the  jun^ure  air-tight,  the  glafs  will  be  'broken 
downwards.  This  mufl  be  done  with  caution,  becaufe 
the  pieces  of  glafs  fometimes  fly  about  with  great  force. 

£70  If  there  be  formed  two  heraifpherical  cups  of  brafs, 
with  very  flat  thick  bnms,  and  one  of  them  be  fitted 
with  a  neck  and  flopcock,  as  reprefented  by  fig.  35. 
the  air  may  be  abftraaed  from  them  by  ferewing  the 
^  neck  into  the  hole  in  the  pump-plate.  To  prevent  the 
iiifinuation  of  air,  a  ring  of  oiled  leather  may  be  put 
between  ,the  rims.  Now  unferew  the’^liere  from  the 
pump,  and  fix  hooks  to  each,  and  fufpend  them  from  a 
ilrong  nail,  and  hang  a  fcale  to  the  lowefl.  It  will  re¬ 
quire  a  confiderable  weight  to  feparate  them ;  namely, 
about  15  pounds  for  every  fquare  inch  of  the  great 
circle  of  the  fphere.  If  this  be'  four  inches  diameter, 
it  win  require  near  190  pounds.  This  pretty  experi- 
jment  was  firfl  made  by  Otto  Guericke,  and  on  a  very 
great  fcale.  His  fphere  was  of  a  large  fize,  and,  when 
exhaufled,  the  hcrrfifpheres  could  not  be  drawn  afunder 
by  20  horfes.  It  was  exhibited,  along  with  many  others 
equally  curious  and  magnificent,  to  tlie  Emperor  of 
Germany  and  his  court,  at  the  breaking  up  of  the  diet 
of  Ratlfbon  in  ^654. 

171  If  the  loaded  fyriiige  mentioned  in  n®  16.  be  fufpend- 
ed  by  its  pHton  from  the  hook  in  the  top  plate  of  the 
receiver,  as  in  fig.  36.-  and  the  air  be  abfiradfed  by  the 
pump,  the  fyringe  v/ill  gradually  defeend  (becaufe  the 
elailicity  of  the  air,  which  formerly  balanced  the  pref- 
fure  of  the  atmofphere,  is  now  diminiflied  by  its  expan- 
fion,  and  is  therefore  no  longer  able  to  prefs  the  fyringe 
to  the  piilon),  and  it  will  at  lafl  drop  off.  If  the  air 
be  admitted  before  this  happens,  the  fyringe  will  imme¬ 
diately  rife  again. 

^7*  Screw  a  fliort  brafs  pipe  into  the  neck  of  a  tranfpor- 
ter,  11®  107..  oil  which  is  fet  a  tall  receiver,  and  immerTe 
it  into  a  ciftern  of  water.  On  opening  the  cork  the 
prcfliire  of  the  air  (>»♦  the  furface  of  the  water  in  the 
ciflern  will  force  it  up  through  the  pipe,  and  caufe  it 
-  to  fpout  into  the  receiver  with  a  ftrong  jet,  becaufe 
there  is  no  air  within,  to  balance  by  its  elafticity  the 
173  preffure  of  the  atmofphere.  See  fig.  37. 

By  mcan'«  h  the  fame  way  that  the  gage  of  the  air-pump 
preffure  the  its  office.  The  preffure  of  the  atmofphere 

gage  of  an  mifes  the  mercury  in  the  gage  till  the  weight  of  the 
air-pump  mercury,  together  with  the  remaining  elafticity  of  the 
acts,  jjjj.  the  receiver,  are  in  equilibrio  with  the  whole 
preffure  of  the  atmofphere :  therefojc  the  height  and 
weight  of  the  mercury  in  the  gage  is  the  excels  of  the 
weight  of  the  atmofphere  above  the  elafticity  of  the  in¬ 
cluded  air ;  and  the  deficiency  of  this  height  from  that 
of  the  mercury  in  tfie  ToriccUian  iube  is  the  meafur^ 
of  this  remaining  elafticity. 

17^  If  a  Toricellian  tube  be  put  under  a  tdl  receiver,  as 
fhown  in  fig.  38.  and  the  air  be  exhaufted,  the  mercury 
in  the  tube  willdtfcend  while  that  in  the  gage  will  rife  ; 
and  the  fiim  of  their  heights  wiU  always  be  the  fame, 

.  that  is,  equal  to  the  height  in  an  ordinary  barometer. 

The  height  of  the  mercurv'  in  the  receiver  is  the  effedl 
and  mcafure  of  the  remaining  elafticity  of  the  included 
y?ir,  and  the  height  the  pump-gage  is  the  unbalanced 
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preffure  of  the.  atmofphere.  This  is  a  very  inftruftlv^i  Ah  pump 
experiment,  perfectly  limilar  to  Mr  Auzout’s,  mentioned 
in  n°  34.  and  completely  eftablifties  and  illuftrates  the 
whole  dcnflrine  of  atmofpheric  preffure. 

We  get  a  fimilar  illuftration  and  confirmation  {ifwater\i{ 
fuch  a  thing  be  now  needed)  of  the  caufe  of  the  rife  of  in  pumps, 
water  in  pumps,  by  ferewing  a  fyringe  into  the  top 
plate  of  a  receiver,  which  fyringe  has  a  ftiort  glafs  pipe 
plunging  into  a  finall  cup  of  w  ater.  See  fig.  39.  When 
the  piilon-rod  is  drawm  up,  the  water  rifes  in  the  glafs 
pipe,  as  in  any  other  pump,  of  w^hich  this  is  a  minia¬ 
ture  reprefentation.  But  if  the  air  has  been  previoufly 
exhaufted  from  the  receiver,  there  is  nothing  to  prefs 
on  the  water  in  the  Iktle  jar  ;  and  it  will  not  rife  in  the 
glafs  pipe  though  the  pifton  of  the  fyringe  be  drawn 
to  the  top.  ^ 

Analagous  to  the  rife  of  water  in  pumps  is  its  rife  and  moTp 
and  motion  in  fyphons.  Suppofe  a  pipe  A  BCD,  fig.  4c-,  k  fyphoDi 
bent  at  right  angles  at  B  and  C,  and  having  its  two 
ends  immerfed  in  the  cifterns  of  water  A  and  D.  Let 
the  kg  CD  be  longer  than  the  leg  BA,  and  let  the 
whole  be  full  of  water.  The  water  is  preffed  upwards 
at  A  wuth  a  force  equal  to  the  w^eight  of  the  column 
of  air  EA  reaching  to  the  top  of  the  atmofphere  ;  but 
it  is  preffed  downwards  by  the  weight  of  the  column 
of  water  BA.  The  w'ater  at  E  is  preffed  downwards 
by  the  weight  of  the  column  CD,  and  upwards  by  .the 
weight  of  the  column  of  air  FD  reaching  to  the  top 
of  the  atmofphere.  The  tw'o  columns  of  air  differ  very 
little  in  their  weight,  and  may  without  any  fenfible 
error  be  confidered  as  equal,  llierefore  there  is  a  fu- 
periority  of  preffure  downwards  at  D,  and  the  water 
will  flow  out  there.  The  preffure  of  the  air  will  raife 
the  water  in  the  leg  AB,  and  thus  the  ftream  will  be 
kept  up  till  the  vefiel  A  is  emptied  as  low  as  the  onfice  of 
the  leg  BA,  provided  the  height  of  AB  is  not  greater 
than  what  the  preffure  of  the  atmofphere  can  balance, 
that  is,  does  not  exceed  32  or  33  feet  for  water,  33 
irxhes  for  mercury,  &:c. 

A  fyphon  then  will  always  run  from  that  veffel  whofe 
furface  is  hi^heft  ;  the  form  of  the  pipe  is  indifferent, 
becaufe  the  hydroftatical  preffures  depend  on  the  verti¬ 
cal  height  only.  It  muft  be  filled  with  water  by  fomc 
other  contrivance,  fucli  as  a  funnel,  or  a  pump  ap¬ 
plied  a-top  ;  and  the  funnel  inuft  be  flopped  up,  otlier- 
wife  the  air  would  get  in,  and  the  water  would  fall  in 
both  legs. 

If  the  fyphon  have  equal  legs,  as  in  fig.  41.  and  be  ^77 
turned  up  at  the  ends,  it  will  remain  full  of  water,  and 
be  ready  for  ufe.  It  need  only  be  dipped  into  any  vef¬ 
fel  of  water,  and  the  water  will  then  flow  out  at  the 
other  end  of  the  fyphon.  This  is  call  the  JVtrtmk*rg 
fyphon^  and  is  reprefented  in  fig.  41.  Syphons  will  af- 
tervv^ards  be  confidered  more  minutely  under  the  title  of 
PNRUMAriCAL  Epgitiesy  at  the  end  of  this  article. 

What  is  called  the  fyphon fountam^  couftru6led  on  this  Thef/jlf' 
principle,  is  fliown  in  fig.  42.  where  AB  is  a  tall  re- 
ceiver,  ftanding  in  a  wide  bafon  DE,  which  is  fup- 
ported  on  tlie  pedellal  H  by  the  hollow  pillar  EG.  In 
the  centre  of  the  receiver  is  a  jet  pipe  C,  and  in  the 
top  a  ground  ftopper  A.  Near  the  bafe  of  the  pillar 
is  a  cock  N,  and  in  the  pedeftal  is  another  cock  O. , 

Fill  the  bafon  DE  with  water  within  lialf  an  inch  of 
the  brim.  Then  pour  in  water  at  the  top  of  the  re¬ 
ceiver  (the  cock  N  being  fliut)  till  it  is  about  half  f  jH, 
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1  5erU  and  then  put  In  the  dopper.  A  little  water  will  run 
out  into  the  veflcl  DE.  But  before  it  runs  over,  open 
>  cock  N,  and  the.  water  will  run  into  the  cidcrn  El ; 

and  by  the  time  that  the  pipe  C  appears  above  water, 
a  jet  will  rife  from  it,  and  continue  as  long  as  water 
is  fupplied  from  the  bafon  DE.  The  paffage  into  the 
bafe  ciftern  may  be  fo  tempered  by  the  cock  N  that 
the  water  within  the  receiver  fhall  keep  at  the  fame 
height,  and  what  runs  into  the  bafe  may  be  received 
from  the  cock  O  into  another  vefiel,  and  returned  into 
DE,  to  keep  up  the  ftream. 

Il^inercf  This  pretty  philofophical  toy  may  be  conftruded  In 
tt5‘ indruc- the  following  manner.  BB,  %•  42.  2.  is  the  fer- 

ril  or  cap  into  which  the  receiver  Is  cemented.  From 
^  its  centre  defeends  the  jet  pipe  hoping  outwards, 

CCCni.  to  give  room  for  the  difeharging  pipe  b  d  of  larger  dia¬ 
meter,  whofe  lower  extremity  d  fits  tightly  into  the 
top  of  the  hollow  pillar  EG. 

The  operation  of  the  toy  is  eafily  underftood.  Sup- 
pofe  the  dlilance  from  C  to  H  ( n"^  i . )  three  feet,  which  Is 
about  tt  of  the  height  at  which  the  atmofphere  would 
fupport  a  column  of  water.  The  water  poured  Into 
AB  would  defeend  through  EG  (the  hole  A  being 
<hut)  till  the  air  has  expanded  ^ud  then  It  would 
fiop.  If  the  pipe  Ca  be  now  opened,  the  prefiure  of 
the  air  on  the  furface  of  the  water  In  the  ciftern  DE 
will  caufe  it  to  fpout  through  C  to  the  height  of  three 
feet  nearly,  and  the  water  will  continue  to  defeend 
through  the  pipe  FG.  By  tempering  the  cock  N  fo  as  to 
allow  the  water  to  pafs  through  it  as  fait  as  it  is  fupplied 
by  the  jet,  the  amufement  may  be  continued  a  long 
time.  It  will  ftop  at  laft,  however;  becaule,  as  the  jet 
is  made  into  rarefied  air,  a  little  air  will  be  extricated 
from  the  water,  which  will  gradually  accumulate  In  the 
receiver,  and  diminifti  its  rarcfadllon,  which  is  the  mo¬ 
ving  caufe  of  the  jet.  This  Indeed  Is  an  inconvenience 
felt  in  every  employment  of  fyphons,  fo  much  tlie 
more  remarkably  as  their  top  is  higher  than  the  furface 
of  the  water  in  the  ciftern  of  fiipply. 

Cafes  of  this  employment  of  a  fyphon  are  not  unfre¬ 
quent.  When  water  collefted  at  A  (fig.  43.)  is  to  be 
conducted  in  a  pipe  to  C,  fituated  in  a  lower  part 
of  the  country,  it  fometimes  happens,  as  between 
Eochend  and  Leith,  that  the  Intervening  ground  Is 
higher  than  the  fountain-head  as  at  B.  A  forcing 
pump  Is  ereded  at  A,  and  the  water  forced  along  the 
pipe.  Once  It  runs  out  at  C,  the  pump  may  be  re¬ 
moved,  and  the  water  will  continue  to  run  on  the  fy¬ 
phon  principle,  provided  BD  do  not  exceed  33  feet. 
But  the  water  in  that  part  of  the  conduit  which  is 
above  the  horizontal  plane  AD,  Is  In  the  fame  ftate  as 
in  a  receiver  of  ihrefied  air,  and  gives  out  fome  of  the 
air  which  is  chemically  united  with  it.  This  gradually 
accumulates  in  the  elevated  part  of  the  conduit,  and  at 
laft  choaks  it  entirely.  W^hen  this  happens,  the  forcing 
pump  muft  again  be  worked.  Although  the  eleva¬ 
tion  in  the  Leith  conduit  is  only'  about  eight  or  ten 
feet,  it  will  feldom  run  for  12  hours.  N.  B.  This  air 
cannot  be  difeharged  by’’  the  ufual  air-cocks ;  for  if 
there  \yere  an  opening  at  B,  the  air  would  rufti  in,  and 
•immediately  ftop  the  motion. 

combination  of  air  with  water  is  very  dlftlndl- 
^rs  the  ^^7  means  of  the  air-pump.  If  a  fmall  glafs  con- 

•ubina-  cold  water,  frefh  drawn  from  the  fpring,  be  ex- 

n  of  air  pofed,  as  in  fig.  44.  under  the  receiver,  and  the  air 
hh  water,  VoL.  XV.  Part  L 
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rarefied,  fmall  bubbles  will  be  obferved  to  form  on  the  Elafticity, 
inner  furface  of  the  glafs,  or  on  the  furface  of  any  body  , 

immerfed  In  it,  which  will  increafe  in  fize,  and  then  pigte 
detach  themfelv^s  from  the  glafs  and  reach  the  top  ;  CCCCl\^ 
as  the  rarefaction  advances,  the  whole  water  be¬ 
gins  to  ftiow  very  minute  alr-bubbles  nfing  to  the 
top ;  and  this  appearance  will  continue  for  a  very 
long  time,  till  it  be  completely  difengaged.  Warming 
the  water  will  occafion  a  ftlll  farther  feparation  of 
air,  and  a  boiling  heat  will  feparate  all  that  can  be 
difengaged.  The  reafoii  afiigned  for  thefe  air- bubbles 
firft  appearing  on  the  furface  of  the  glafs,  &c.  is, 
that  air  Is  attracted  by  bodies,  and  adheres  to  their 
furface.  This  may  be  fo.  But  it  Is  more  probably 
owing  to  the  attraClIon  of  the  water  for  the  glafs, 
which  caufes  it  to  quit  the  air  which  it  held  in  folution, 
in  the  fame  manner  as  we  fee  It  happen  when  it  Is  mix¬ 
ed  with  fplrits-of-wlne,  with  vitriolic  acid,  &c.  or  when 
falts  or  fugar  are  diffolved  In  it.  For  if  we  pour  out 
the  water  which  has  been  purged  of  air  by  boiling  in 
vacuoy  and  fill  the  glafs  with  frefli  water,  we  fhall  ob- 
ferve  the  fame  thing,  although  a  film  of  the  purified 
water  was  left  adhering  to  the  glafs.  In  this  cafe  there 
can  be  no  air  adhering  to  the  glafs. 

Water  thus  purged  of  air  by  boiling  (or  even  with*  *8% 
out  boiling)  in  vacuoy  will  again  abforb  air  when  expo- 
fed  to  the  atmofphere.  The  bell  demonftration  of  this 
is  to  fjll  with  this  water  a  phial,  leaving  about  the  fize 
of  a  pea  not  filled.  Immerfe  this  In  a  vefiel  of  water, 
with  the  mouth  undermoft,  by  which  means  the  air- 
bubble  will  mount  up  to  the  bottom  of  the  phial.  Af¬ 
ter  fome  day's  ftandliig  in  this  condition,  the  alr-bubblc 
will  be  completely  abforbed,  and  the  vefiel  quite  filled 
with  water. 

Tlie  air  In  this  ftate  of  chemical  folution  lias  loft 
its  ehillicity,  for  the  water  Is  not  more  comprefii- 
ble  than  common  water.  It  Is  aifo  found  that  water 
brought  up  from  a  great  depth  under  ground  contains 
much  more  air  than  water  at  the  furface.  Indeed  foun^ 
tain  waters  differ  exceedingly  In^this  refpe^l.  The  wa¬ 
ter  which  now  comes  into  the  city  of  Edinburgh  by- 
pipes  contains  fo  much  as  to  throw  it  into  a  coiifiderable 
ebullition  m  vacuo.  Other  liquors  contain  much  great¬ 
er  quantities  of  elaftic  fluids  in  this  ioofely  combined 
ftate.  A  glufs  of  beer  treated  in  the  fame  way  will  be 
almoft  wholly  converted  Into  froth  by  the  efcape  of  its 
fixed  air,  and  will  have  loft  entirely  the  prickling  fmiirt- 
nefs  which  is  fo  agreeable,  and  it  liccome  quite  vapid. 

The  air-pump  gives  11s,  in  the  next  place,  a  great  va- And  illip- 
riety  of  experiments  illuftrative  of  the  air^s  elafticity  and  ‘^rates^thc 
expanfibility.  The  very  operation  of  exhaiiftion,  as  it 
is  called,  is  an  inftance  of  its  great,  and  hitherto  uu-expanfibi- 
limited,  expanfibility'.  But  this  is  not  palpably  exhibited  luy. 
to  view.  The  following  experiments  fhow  it  nioft  di- 
ftiii6lly.  184 

I  ft,  Put  a  flaccid  bladder,  of  which  the  neck  igExperi- 
firmly  tied  with  a  thread,  under  a  receiver,  and  work 
the  pump.  The  bladder  will  gradually  fwell,  and  will  [hefb^pfo- 
even  be  fully  diftended.  Upon  readmitting  the  air  pci  tics. 
Into  the  receiver,  the  bladder  gnidiially  collapfes  again 
into  Its  former  dimeufions  :  while  the  bladder  is  flaccid, 
the  air  wathin  it  is  of  the  fame  denfity  and  elafticity' 
w'ith  the  furrounding  air,  and  its  clallicity'  balances 
the  preffure  of  the  atmofphere.  When  part  of  the  air 
of  the  receiver  is  abftracted,  the  remainder  expands  fo 
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Er.p.^r;-  as  as  to  an  the  newer hut  by  c::pr.nd:iig,_i'«  chai- 
niei.ts  on  .  jg  plainly  dimlnifhed  ;  for  we  fee  by  the  tadt,  tnat 
the  elafticity  of  the  mr  of  the  receiver  no  longer  baian- 
ces  the  elafticit)’’  of  that  in  the  bladder,  as  it^  no  longer 
keeps  it  in  its  dimenfions.  The  air  in  the  bladder  ex¬ 
pands  alfo:  it  expands  till  its  diminiflied  eiaillcity  is  again 
in  eqiillibrio  with  the  diminiihed  elafticity  of  the  air  in 
the  receiver  ;  that  is,  till  itsdenftty  is  the  fame.  When 
all  the  wrinkles  of  the  bladder  have  difappeared,  its  atr 
can  expand  no  more,  although  we  continue  to  diminifli 
the  elafticity  of  the  air  of  the  receiver  by  further  rare- 
fadion.  The  bladder  now  tends  to  burft  ;  and  if  it  be 
pierced  by  a  point  or  knife  faftened  to  the  flip-'v^ire,  the 
air  will  rufh  out,  and  the  mercury  defeend  rapidly  in  the 


jS5 


■plate 
CGCCIV. 
1 86 


1^7 


gage. 

If  a  phial  or  tube  be  partly  filled  with  water,  and  im- 
merfed  in  a  veftcl  of  water  with  tlie  mouth  downwards, 
the  air  will  occupy  the  upper  part  of  the  phial.  ^  If  this 
apparatus  be  put  under  a  receiver,  and  the  air  be  ab- 
liradled,  the  air  in  the  plnal  will  gradually  expana,  al- 
)o^vi^g  the  water  to  run  out  by  its  weight  till  the  fur- 
face  of  the  water  be  on  a  lev’el  within  and  without. 
When  this  is  the  cafe,  we  muft  grant  that  the  denlity 
and  elafticity  of  the  air  in  the  phial  is  the  fame  with  that 
in  the  receiver.  When  we  work  the  pump  again,  we 
fhall  obferve  the  air  in  the  phial  expand  ftiil  more,  and 
come  out  of  the  water  In  bubbles.  Continuing  the  ope¬ 
ra!  ion,  we  fliall  fee  the  air  continually  efcaping  from  the 
phial :  when  this  is  over,  It  (hows  that  the  pump  can  ra¬ 
refy  no  more.  If  we  now  admit  the  air  into  the  receiver, 
we  fnall  fee  the  water  rife  into  the  phial,  and  at  laft 
almoft  completely  fill  it,  leaving  only  a  rQry  final!  bubble 
cf  air  at  top.  This  bubble  had  expanded  fo  as  to  fill  the 
whole  phial.  See  this  reprefeuted  In  fig.  45. 

Evciy  one  niiift  have  obferved  a  cavity  at  the  big  end 
of  an  egg  between  the  fhell  and  tiie  white.  1  he  white 
and  yolk  are  contained  in  a  thin  membrane  or  bladder 
which  adheres  loofely  to  the  ftiell,  but  is  detached  from 
it  at  that  part ;  and  this  cavity  Increafes  by  keeping  the 
egg  In  a  dry  place.  One  may  form  a  judgment  of  its 
fize,  and  therefore  of  the  freftinefs  of  the  egg,  by  touch¬ 
ing  it  with  the  tongue  ;  for  the  ihell,  where  it  is  not  in 
contadl  witli  the  contents,  will  prcfeiitly  feel  warm,  be¬ 
ing  quickly  heated  by  the  tongue,  while  the  reft  of'  the 
egg  will  feel  cold. 

If  a  hole  be  made  In  tiie  oppofite  end  of  the  egg,  and 
it  be  fet  on  a  little  tripod,  and  put  under  a  receiver, 
the  expanfion  of  the  air  in  the  cavity  of  the  egg 
will  force  the  contents  through  the  hole  till  the  egg 
be  quite  emptied  :  or,  if  nearly  one  half  of  the  egg  be 
taken  away  at  the  other  end,  and  the  white  and  yolk 
taken  out,  and  the  ftiell  be  put  under  a  receiver,  and 
the  air  ahftraded,  the  air  in  the  cavity  of  the  egg 
will  expand,  gradually  detaching  the  membrane  from 
the  fiiell,  till  it  caufes  It  to  fwell  out,  and  gives  the 
whole  the  appearance  of  an  entire  egg,—  In  like  man¬ 
ner  fhrivelled  apples  and  other  fruits  will  fwell  in  vacuo 
by  the  expanfion  of  the  air  confined  in  their  cavities. 

If  a  piece  of  wood,  a  twig  with  green  leaves,  charcoal, 
plafter  of  Paris,  &:c.  be  kept  under  water  in  vacuo,  a 
prodigious  quantity  of  air  will  be  extra61:ed  ;  and  if  we 
readmit  the  air  into  the  receiver,  it  will  force  the  water 
into  the  pores  of  the  body.  In  this  cafe  the  body  will 
not  fwim  in  water  as  It  did  before,  fhowing  that  the 
vegetable  fibres  are  fpccifically  heavier  than  water.  It 
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is  found,  however,  that  the  air  contained  in  the  pitli  and 
bark,  fuch  as  cork,  is  not  all  extricated  in  this  way  ;  aud iic 
that  much  of  it  is  contained  in  veficles  which  have  no 
outlet:  being  feercted  into  them  in  the  proeefs  of  vegeta- 
tiou,  as  it  is  fecreted  into  the  air-bladder  of  ftfhes,  where 
k  Is  generally  found  In  a  pretty  comprefted  ftate,  coiift, 
derably  denfer  than  the  furrounding  air.  The  air-bladder 
of  a  fifli  is  furrounded  by  circular  and  longitudinal  muf- 
cles,  by  which  the  fiih  can  comprefs  the  air  ftiil  further; 
and,  by  ceafing  to  a(ft  with  them,  allow  it  to  fwell  out 
again.  It  is  in  this  manner  that  the  filh  can  fuit  its 
fpeciiic  gravity  to  its  fitualion  in  the  water,  fo  as  to 
have  no  tendency  cither  to  rife  or  fink  i  but  if  the  lifti 
be.  put  into  the  receiver  of  an  air-pump,  the  rarcfadlion 
of  the  air  obliges  the  ftfh  to  zti  more  ftrongly  with 
thefe  contra6Iiiig  mufcles,  in  order  to  adjuft  its  fpecihe 
gravity  ;  and  if  too  mucli  air  has. been  abftracted  from 
the  receiver,  the  ft Ih  is  no  longer  able  to  keep  its  air- 
bladder  in  the  proper  degree  of  com.preiTion.  It  becomes 
therefore  too  buoyant,  and  comes  to  the  top  of  the  w  a- 
ter,  and  is  obliged  to  flruggle  with  its  tail  and  fins  ia 
order  to  get  down;  frequently  in  vain.  The  air-bladder 
fometimes  buffts,  and  the  filh  goes  to  the  bottom,  and 
can  no  longer  keep  above  without  the  continual  action 
of  its  tail  and  fins.  When  fifties  die,  they  commonly 
float  at  top,  their  contra (ftive  adlion  being  now  at  an  end. 

All  this  may  be  illuftrated  (but  vei*y  imperfeftly)  by  a 
Irnall  half-blown  bladder,  to  which  is  appended  a  bit  of 
lead,  juft  fo  heavy  as  to  make  it  fink  in  water :  \sdien 
this  is  put  under  a  receiver,  and  the  air  abftradled,  the 
bubble  will  rife  to  the  top ;  and,  by  nicely  adjufting  the 
rarefa(Stiun,  it  may  be  kept  at  any  height.  See  fig.  46, 

The  play-things  called  Cartejlin  cUv'tls  are  finiilar  to  lEJ 
this  ;  they  are  hollow  glafs  figures,  having  a  fmail  aper¬ 
ture  in  the  lower  part  of  the  figures,  as  at  the  point  of 
the  foot;  their  weight  is  adjufted  fo  that  they  fwim  up¬ 
right  in  water.  When  put  ii)to  a  tall  jar  filled  to  the 
top,  and  having  a  piece  of  leather  tied  over  it,  they  will 
fink  In  the  water,  by  prelfing  011  the  leather  with  the 
ball  of  the  hand  :  this,  by  comprefiing  the  water,  forces 
foine  of  it  to  enter  into  the  figure  and  makes  it  hea¬ 
vier  than  the  w^ater  ;  for  which  reafon  it  finks,  but  rifes 
again  011  removing  the  preftiire  of  the  hand.  See  fig.  < 
47,  I.  and  2. 

If  a  half-blown  ox -bladder  be  put  Into  a  box,  and 
great  weights  laid  on  it,  and  the  whole  be  put  under  a 
receiver,  and  the  air  abftradled  \  the  air  will,  by  expand¬ 
ing,  lift  up  the  weights,  though  above  an  liundred 
pounds.  See  fig.  48. 

By  fucli  experiments  the  great  expanfiblllty  of  the  Comprcl 
air  is  abundantly  illuftrated,  as  its  coinprefiibility  was 
foiTnerly  by  means  of  the  condenr?*ig  fyringe.  J 

now  fee  that  the  two  feta  of  experiments  form  an  unin-  po 1 
terrupted  chain  ;  and  that  there  is  no  particular  ftate  of  the  airv' 
the  air’s  denfity  where  the  compreflibility  and  expanfi-^'®^^^*^ 
bility  is  remarkably  difiimilar.  Air  in  its  ordinary  ftate 
expands ;  becaufe  its  ordinary  ftate  is  a  ftate  of  com- 
prefilon  by  the  weight  of  the  atniofphere  ;  and  if  there 
were  a  pit  about  33  miles  deep,  the  air  at  the  bottom 
would  probably  be  as  denfe  as  water ;  and  If  it  were  50 
miles  deep,  it  would  be  as  dciife  as  gold,  if  it  did  not  her 
come  a  liquid 'before  this  depth  :  nay>  If  a  bottle  with 
Its  mouth  undermoft  were  immerfed  fix  miles  under 
water,  it  would  probably  be  as  denfe  as  water ;  we  fay 
probably,  for  this  depends  on  the  nature  of  its  compref- 

fibihty  . 
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fibilky  \  that  IS,  on  the  relation  xvhich  fubfifts  bt;tweea 
the  comprciTion  and  the  force  which  produces  it. 

This  is  the  circumllance  of  its  conftitution,  which  we 
now  proceed  to  examine ;  and  it  is  evidently  a  very  im¬ 
portant  circuniftance.  We  have  long  ago  obferved, 
that  the  great  oomprefiibility  and  permanent  fluidity  of 
air,  obfen-ed  in  a  vafl  variety  of  phenomena,  is  totally 
inexplicable,  on  the  fuppofition  that  the  particles  of  air 
are  like  fo  many  baHs  of  fponge  or  fo  many  foot-balls. 
Give  to  thofe  what  comprefilbility  you  pleafe,  common 
air  could  no  more  be  fluid  than  a  mafs  of  clay  ;  it  could 
no  more  be  fluid  than  a  mafs  of  fuch  balls  prefled  into  a 
box.  It  can  be  demonflrated  (and  indeed  hardly  needs 
a  demonflration),  that  before  a  parcel  of  fuch  bails,  jull 
touching  each  other,  can  be  fqueezed  into  half  their 
preient  dimenfions,  their  globular  fhape  will  be  entirely 
gone,  and  each  will  have  Ixfcome  a  perfedl  cube,  touch¬ 
ing  fix  other  cubes  with  its  whole  furface ;  and  thefe 
cubes  will  be  flrongly  compreffed  together,  fo  that  mo¬ 
tion  could  never  be  performed  through  among  them  by 
any  folid  body  without  a  very  great  force.  Whereas 
we  know  that  in  this  (late  air  is  jufl  as  peimealfle  to 
ever)'  body  as  the  common  air  that  we  breathe.  There 
is  no  way  in  which  we  can  reprefent  this  fluidity  to  our 
imagination  but  by  conceiving  air  to  confifl:  of  particles, 
not  only  diferete,  but  diflant  from  each  other,  and  actu¬ 
ated  by  repul/ive  forces,  or  fomething  analogous  to  them. 
It  is  an  idle  fubterfuge,  to  which  fome  natiiralilh  have 
recourfe,  faying,  that  they  are  kept  afunder  by  an  in¬ 
tervening  ether,  or  elaftic  fluid  of  any  other  name. 
This  is  only  removing  the  difficulty  a  ftep  farther  off ; 
for  the  elalHcity  of  this  fluid  requires  the  fame  explana¬ 
tion  ;  and  therefore  it  Is  neceflar)%  in  obedience  to  the 
rules  of  juft  reafoiiing,  to  begin  the  inquiiy  here  ;  that 
is,  to  deteimine  from  the  phenomena  what  is  the  analo¬ 
gy  between  the  diitances  of  tlie  particles  and  the  repul- 
five  forces  exerted  at  thefe  diffunccs,  proceeding  in  the 
fame  way  as  in  the  examination  of  planetary  gravitation. 
We  {hall  learn  the  analogy  by  attending  to  the  analogy 
between  the  compreffing  force  and  the  denlity. 

.  For  the  denfity  depends  pn  the  diitance  between  the 
particles ;  the  nearer  they  are  to  each  other,  the  denfer 
is  the  air.  Suppofe  a  fquare  pipe  one  inch  wide  and 
eight  inches  long,  fliut  at  one  end,  and  llUed  with  com¬ 
mon  air;  then  foppofe  a  plug  fo  nicely  fitted  to  this 
pipe  that  no  air  can  pafs  by  it  fides  ;  fuppofe  this  pl- 
Iton  thrufl  down  to  within  an  Inch  of  the  bottom  :  it  Is 
evident  that  the  air  which  formerly  filled  the  whole  pipe 
now  occupies  the  fpace  of  one  cubic  inch,  which  con¬ 
tains  the  fame  number  of  particles  as  were  formerly  dif- 
lufed  over  eight  cubic  Inches. 

1  he  condaifation  would  ha\'e  been  the  fame  if  the  air 
nc  fills  a  cube  whofe  fide  is  two  Inches  had  been 
queezed  into  a  cube  of  one  Inch,  for  the  cube  of  two 
inches  alfo  contains  eight  Inches.  Now,  In  this  cafe  it 
s  evi  ent  t  at  the  diifance  between  the  particles  would 
be  reduced  to  its  half  in  evert-  dircalon.  In  like  manner, 
acube  whofe  fide  is  three  inches,  and  which  theiefore 

Irene  of  what  it  was:  in 

^nt  f  ,‘r  tlie  particles  will  be  as  the  cube- 

Ihffote  K  '"1°  "'hich  they  are  comprelfed.  If 
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ty  of  the  particles ;  cfenji  arhnres  are  trees  grow'Ing  near  CompreTu 

each  other.  The  mcafure  of  this  vicinity  therefore  Is 

the  true  ineafure  of  the  denfity  ;  and  when  27  indies  of 

air  are  comprefled  into  one,  we  fhould  fay  that  it  is 

three  times  as  denfc ;  but  we  fay,  that  it  is  27  times 

denfer. 

Denfity  is  therefore  ufed  In  a  fenfe  different  from  its  ^3  -lipr 
ftiideil  acceptation :  It  expreffes  the  comparative  number 
of  equidlilant  particles  contained  in  the  fame  bulk.^^^*’* 

This  is  alfo  abundantly  precife,  when  we  compare  bodies 
of  the  fame  kind,  differing  in  denfity  only ;  but  w^e  alfo 
fay,  that  gold  Is  19  times  denfer  than  water,  becaufe 
the  fame  bulk  of  it  is  19  times  heavier.  Thus  affertion 
proceeds  on  the  affumption,  or  the  fad,  that  every  ulti¬ 
mate  atom  of  terreftrial  matter  is  equally  heavy  :  a  par¬ 
ticle  of  gold  may  contain  more  or  fewer  atoms  of  matter 
than  a  particle  of  waten  In  fuch  a  cafe,  therefore,  the 
term  denfity  has  little  or  no  reference  to  the  vicinity  of 
the  particles  ;  and  is  only  a  term  of  comparifon  of  other 
qualities  or  accidents. 

But  when  we  fpeak  of  the  refpedive  denfities  of  the 
fame  fubflance  in  its  different  Hates  of  comprefiion,  the 
word  (icnjity  is  flrldly  conneded  with  vicinity  of  parti¬ 
cles,  and  we  may  fafely  tdee  cither  of  the  meafure?. 

We  fliall  vabldc  by  the  common  acceptation,  and  call 
that  air  eight  times  as  denfe  which  has  eight  times  as 
many  particles  in  the  fame  bulk,  although  the  particles 
are  only  twice  as  near  to  each  other. 

Thus  then  we  fee,  that  by  oliferving  the  analogy  lie- The  aiu 
tween  the  compreffing  force  and  the  denfity,  we 
difeover  the  analogy  Ixtween  the  compi effing  force 
the  diftance  of  the  particles.  Now  the  force  which  is  force 
neceffary  for  compreffing  two  particles  of  air  to  a  cer-and  thed'^ 
tain  vicinity  is  a  proper  mcafure  of  the  elafticity  of  the 
particles  correfpoiiding  to  that  vicinity  or  diflance  ;  f^^'*  " 

it  balances  it,  and  forces  whicli  balance  mult  be  elleem-  ^  ^ 
ed  equal.  Elaflicity  is  a  dillindive  name  for  that  cor- 
pufciiLar  force  wtiicli  keeps  the  particles  at  that  diitance  : 
therefore  oblervations  made  oh  the  analogy  between 
the  compreffing  foiceand  the  denfity  of  air  will  give  us 
the  law  of  its  corpufcular  force,  in  the  fame  way  that 
obfervatlons  on  the  lirnultaneoiis  defledions  of  the  pla¬ 
nets  towards  the  fun  give  us  the  law  of  celeilial  gravi¬ 
tation. 

But  the  fenfible  compreffing  forces  whicli  we  are  able 
to  apply  is  at  once  exerted  on  unknown  thoufands  of 
particles,  while  it  is  the  law  of  adion  of  a  lingle  par¬ 
ticle  that  we  want  to  difeover.  We  mult  therefore 
know  the  proportion  of  the  numbers  of  particles  on  which 
the  compreffing  force  is  exerted.  It  is  eafy  to  foe,  that 
fince  the  diitance  of  the  particles  is  as  the  cube  root  of 
the  denfity  Inverfely,  the  number  of  particles  in  phyfieal 
contad  with  the  compreffing  fuifoce  mull  be  as  the 
fquare  of  this  root.  Thus  when  a  cube  of  8  inches  is 
compreffed  Into  one  inch,  and  the  particles  are  twice  as 
near  each  other  as  they  were  before,  there  mull  be  four 
times  the  number  of  particles  in  coni  ad  with  each  of 
the  Tides  of  this  cubical  inch  ;  or,  when  w’-e  have  puflied 
down  the  fquare  pilton  of  the  pipe  fpeken  of  above  to 
witliin  an  iiicli  of  the  bottom,  there  will  be  four  timrs 
the  number  of  particles  immediately  contiguous  to  the 
pilton,  and  refifting  the  Comprefiion  ;  and  in  order  to 
obtaiii  the  force  really  exerted  on  one  particle,  and  the 
elafticity  of  that  particle,  we  mull  divide  the  whole  com- 
prefibig  force  by  4.  In  like  manner,  if  we  have  com- 
F  z  preffed 
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king  care  that  it  be  ftrong  enough  to  refill  the  great  Co^np-rs, 
we  mulT  divide  preffure.  Great  care  muft  be  taken  to  keep  the  whole  ‘"'“y- 
in  a  coriftant  temperature,  becaufe  the  elafticity  of  air  13  ^ 

greatly  affefted  by  heat,  and  the  change  by  any  increafe 
wiH  esprefs  the  diftance  x  of  the  par-  temperature  is  different  according  to  its  denfity  or 

comprellion, 

The  experiments  of  Boyle,  Mnnotte,  Amontons,  andt£xpc,u 
others,  were  not  extended  to  very  great  comprefTions, ’je-itsof 


prCiTed  air  mU>  _  , 

jitt-rts  on  particles  to  -f  of  their  former  diilance. 

_  .  the  compreffing  force  by  9.  In  general  if  d  exprefs  the 

I 

denfity, 


real 


the  denfity  of  the  air  not  having  been  quadrupled  ia 
any  of  them ;  nor  do  they  feem  to  have^  been  made  iiiceiyniad 


tides  ;  jpr  d^y  will  exprefs  the  vicinity  or 

denfity;  and VA  will  exprefs  the  number  of  particles 
ading  on  the  comprelTing  furface  ;  and  if/ exprefs  the 

accumulated  external  comprefiing  force,  will  exprefs  very  great  nicety.  It  maybe  colleded  from  them  in  n  )r  citmi 

JT  general,  that  the  elafticity  of  the  air  is  very  nearly  pro-ed  to  nrj 

th^  force  adlng  on  one  particle  ;  and  therefore  the  portioned  to  its  denfity ;  and  accordingly  this  law 

elafticity  of  tliat^tlclecorrefponcling  to  the  diftancev.  almoft  immediately  acqmefced  in,  and  was  called  the 

?xp4’'ri-  \Vk  may  now  proceed  to  confider  the  experiments  by  Boy^ean  :  it  is  accordingly  auimed  by  almoit  all 
Hunts  eftn-  tlie'law  of  compreffion  is  to  be  eftablilhed.  writers  on  the  fubje^t  as  pad.  Ot  late  years,  how^ 

The  firft  experiments  to  this  purpofe  were  thofe  made  ever,  there  occurred  qpftions  in  which  it  was  of  im- 

by  Mr  Boyle,  piiblilhed  in  1661  in  his  Dtftnjio  Doc-  portance  that  this  point  fhould  be  more  icrupulouily 
trin^de  Aei'is  Rlatere  contra  I.inumy  and  exhibited  before  fettled,  and  the  former  experiments  w^ere  repeated  and 
the  Royal  Society  the  year  before.  Mariotte  made  ex¬ 
periments  of  the  fame  kind,  which  were  publiftied  in  1676 
in  Jiic  1(2  RJatuce  de  i*  Air  and  Braiic  dcs  Blouvcmcns 

des  Eaux,  The  moft  copious  experiments  are  thofe  by 
Sulzer  {Met??.  Berftn.  ix.),  thc5fe  by  Fontana  (0/?^/?. 

Phvfico-Math,)y  and  thofe  by  Sir  George  Shuckbourgh 
and  Gen.  Roy. 

_ ^ _  In  order  to  examine  the  compreflibility  of  air  that  is 

bility^of  air^ot  rarer  than  the  atmofpliere  at  the  furface  of  the 
not  rarer  employ  a  bent  tube  or  fyphon  ABCD 


195 


blifhin/ 
f.he  law  of 
compref- 
iioQ. 


1^6 

Comprefli- 


extended.  Sulzer  and  Fontana  have  carried  them  far 
tlier  than  any  other.  Sulzer  comprefled  air  into  \  of 
its  former  dimenfions.  ^  ^  19J 

Confiderable  varieties  and  irregularities  are  p  be  ob-  Varietiei, 
fei-ved  in  thefe  experiments.  It  is  extremely  difficult  to  in^ 
preferve  the  temperature  of  the  apparatus,  particularly 
of  the  leg  AB,  which  is  moft  handled.  A  great  quan-^ 
tity  of  mercury  muft  be  employed ;  and  it  does  not  ap¬ 
pear  that  philofophers  have  been  careful  to  have  it  pre- 
cifely  fimilar  to  that  in  the  barometer,  wffiich  gives  us 


"ine  propGiLiuii  ivniu  . . — - ^  --  -  j  i  .  rj  ui 

fcale  whofe  units  denote  equal  inci^ments,  not  of  length,  muth  and  tin,  which  it  commonly  is  to  a  coniiderable 
r'CCClV  but  of  capacity.  There  we  various  ways  of  .doing  this  ;  degree,  the  compreffing  force,  and  confequently  the 
but  It  requires  the  moft  fcrupulous  attention,  and  with-  elafticity,  will  appear  greater  than  the  truth.  If  tlie 
on'-  this  the  experiments  are  of  no  value.  In  particu-  barometer  has  not  been  nicely  fitted,  it  will  be  lower 
larj  the  arched  form  at  A  muft  be  noticed.  A  fmall  than  it  fliould  be,  and  the  compreffing  force  will  appear 
quantity  of  mercury  muft  then  be  poured  into  the  tube,  too  great,  becaufe  the  unit  is  too  fmall ;  and  this  error 
and  paffed  backwards  and  forwards  till  it  ftands  (the  will  be  moft  remarkable  in  the  fmaller  compreffions. 
tube  being  held  In  a  vertical  pofitlon)  on  a  level  at  B  T'h'-  ffinrre  of  error  and  irretrularitv  m 

Then  we  are  certain  that  the  included 


and  C.  Then  we  are  certain  that  the  included  air  is 
of  the  fame  denfity  with  that  of  the  contiguous  atmo- 
fpherc.  Mercury  is  noxv  poured  into  the  leg  DC, 
which  will  fill  it,  fuppofe  to  G,  and  will  comprefs  the 
air  into  a  fmaller  fpace  AE.  Draw  the  horizontal 
line  EF  :  the  new  bulk  of  the  comprefTed  air  is  evi¬ 
dently  AE,  meafured  by  the  adjacent  fcale,  and  the  ad¬ 
dition  made  to  the  compreffing  force  of  the  atmofphere 
is  the  weight  of  the  column  GF.  Produce  GF  down¬ 
wards  to  H,  till  FH  is  equal  to  the  height  fhown  by  a 
Toricellian  tube  filled  with  the  fame  mercury  ;  then  the 
whole  compreffing  force  is  HG.  This  is  evidently 
the  meafure  of  the  elafticity  of  the  comprefled  air  in 
AE,  for  it  balances  it.  Now  pour  in  more  mercury, 
and  let  it  rife  to  gy  compreffing  the  air  into  A  Draw 
the  horizontal  line  e /,  and  make  fh  equal  to  FH;  then 

'  .  AB 

A  e  wifi  be  the  new  bulk  of  the  comprefled  air, - 

A  e 

will  be  its  new  denfity,  and  hg  will  be  the  meafure  of 
the  new  elafticity.  This  operation  may  be  extended  as 
far  as  pleafe,  by  lengthening  the  tube  CD,  and  ta- 


The  greateft  fource  of  error  and  irregularity  in  the  Heterq 
experiments  is  the  very  heterogeneous  nature  of  the  air»cousj 


itfelf.  Air  is  a  folvent  of  alf  fluids,  all  vapours, 
perhaps  of  many  folid  bodies.  It  is  highly  improbable  ^reatell 
that  the  different  compounds  lhall  have  the  fame  elafti-foufcct 
city,  or  even  the  fame  law  of  elafticity  :  and  it  is  well  error, 
known,  that  air,  loaded  with  water  or  other  volatile 
bodies,  is  much  more  expanfible  by  heat  than  pure  air ; 
nay,  it  would  appear  from  many  experiments,  that  cer¬ 
tain  determinate  changes  both  of  denfity  and  of  tempe¬ 
rature,  caufe  air  to  let  go  the  vapours  which  it  holds  in 
folution.  Cold  caufes  it  to  precipitate  water,  as  appears 
in  dew ;  fo  does  rarefadtion,  as  is  feen  in  the  receiver  of 
an  air-pump.  ^  40(- 

In  general,  it  appears  that  the  elafticity  of  air  does  The  ar 
not  increafe  quite  fo  faft  as  its  denfity.  This  will 
beft  feen  by  the  following  tables,  calculated  from  the . 
experiments  of  Mr  Sulzer.  The  column  E  in  each  fet  fatt  as 
of  experiments  expreffes  the  length  of  the  column  GH, 
the  unit  being  FH,  while  the  column  D  expreffes 

AE* 

Kft 
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Rxpl- 

merirtm 

TKi. 


esli 


I  ft  Set.  ! 

2d  Set. 

3<1J 

Set. 

D 

E 

D  j 

E 

D 

E 

1,000 

IjCO-O  . 

1,00-3  j 

1,000 

I,OCO 

1,000 

1,100 

1.093 

1,236 

1,224 

1,091 

1,076 

1,2Z2 

1,211  i 

1.^94 

1,283 

1,200 

'.'83 

>.375 

1,284  j 

',375 

I,3'2 

L333 

r.303 

i,S7i 

j 

1,466 

i,4U 

1,500 

1.4721 

1,692 

1,669 

1.57* 

'.5*5 

1.714 

1.659 

'.833 

1-796 1 

1,692 

1,647 

2,000 

•.958! 

.2,000 

1,964 

2  ,oco 

1,900 

2,288 

2,130  i 

2-444 

2,37'  i 

2,444 

2.392 

2,400 

2,241 

3'H3 

2,936 

13,078 

3,000 

2.793 

3,666 

3.39  ‘  i 

3.666 

3.575 

! 

3,63' 

4, COO 

3,706 

'  4,000 

4»444 

4  03  5 

4.434 

4.320 

4,8i$8 

4-438 

i 

5,096 

4,922 

0 

0 

5,882 

5.522 

i 

6,000 

5.297 

|t.333 

6,694 

6,835 

! 

8,000 

Tlierc  appears  ia  thefe  experiments  faflicicnt  grounds 
for  calling  in  queftion  the  Boylean  law ;  and  the  writer 
of  this  article  thought  it  incumbent  on  him  to  repeat 
them  with  feme  precautions,  which  probably  had  not 
been  attended  to  by  Mr  Sulzer.  He  was  paiticularly 
anxious  to  have  the  air  as  free  as  polfible  from  mo  ill  u  re. 
For  this  purpofe,  having  detached  the  fhoit  leg  of  the 
fyphon,  which  was  3,4  inches  long,  he  boiled  mercury  in 
it,  and  filled  it  with  mercury  boiling  hot.  He  took  a 
tinplate  velTcl  of  fufficient  capacity,  and  put  into  it  a 
quantity  of  powdered  quicklime  juft  taken  from  the 
kiln  ;  and  having  clofed  the  mouth,  he  agitated  the 
lime  through  the  air  in  the  velTel,  and  allov/ed  it  to  re¬ 
main  there  all  night.  He  then  emptied  the  mercury 
out  of  the  fyphon  into  this  veftel,  keeping  the  open  end 
far  within  it.  By  this  means  the  Ihoit  leg  of  the  fy¬ 
phon  was  filled  with  very  dry  air.  The  other  part 
was  now  joined,  and  boiled  mercury  put  into  the  bend 
of  the  fyphon  ;  and  the  experiment  was  then  profecuted 
with  mercury  which  had  been  recently  boiled,  and  wafs 
the  fame  with  which  the  barometer  had  been  carefully 
fiUed. 

The  refiilts  of  the  experiments  are  expreiTed  in  the 
following  table. 


Dry 

Air. 

Moift 

Air. 

Camp, 

.  Air. 

D 

E 

D 

E 

D 

E 

1,003 

1,000 

1,000 

1,000 

1,000 

1,000 

2,000 

'.957 

2,000 

1,920 

2,000 

1,909 

3»ooo 

2,848 

3,000 

2,839 

3,000 

2,845 

4>ooo 

3  737 

4,000 

3.726 

4,000 

2,718 

5,500 

4.930 

5,500 

5,000 

5  500  \ 

5,104 

6,003 

5,342 

6,000 

5>452 

6,000 

5,463 

6,490 

‘7,620 

6,775 

7. <^20 

6,812 

again  in  the  cleareft  manner  that  the 
eUfticities  do  not  increafe  as  fall  as  the  denfities,  and 
the  differences  are  even  greater  than  in  Mr  Sulzer’s  ex¬ 
periments. 

The  fecond  table  contains  the  refults  of  experiments 
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made  on  very  damp  air  in  a  warm  fummer’s  mornir.g.  Ebidicity.^ 
In  thefe  it  appears  that  the  clafticities  are  alinoft  pre- 
c’fely  proportional  to  the  denfities  +  a  fmall  conftant 
quantity,  nearly  o,  1 1  deviating  from  this  rule  chiefly 
between  the  denfities  i  and  1,5,  within  vdiich  limits  wc 
have  very  nearly  Dr:. \  As  this  air  is  nearer 
to  the  conftitution  of  atmofpheric  air  than  the  former, 
this  rule  may  be  fafely  followed  in  cafes  where  atmofplie- 
ric  air  is  concerned,  as  in  meafuring  the  depths  of  pits- 
by  the  barometer. 

The  third  table  fhows  the  compreflion  and  clafticity  ^^4 
of  air  ftrongly  impregnated  with  the  vapours  of  cam- 
phire.  Here  the  Boylean  law  appears  pretty  exadl:,  or 
rather  the  elafticity  feems  to  increafe  a  little  fafter  than 
the  deiifity. 

Dr  liooke  examined  the  comprefTion  of  air  by  Im- 
merfing  a  bottle  to  great  depths  In  the  lea,  and  weigh¬ 
ing  the  water  which  got  Into  It  without  any  efcape  of 
air.  But  this  method  was  liable  to  great  uncertainty, 
on  account  of  the  unknown  temperature  of  the  lea  at 
great  depths.  .  ^  106 

Hitherto  we  have  conftdered  only  fuch  air  as  is  notM  de  of 
rarer  than  what  we  breathe  ;  we  mull  take  a  Very  dlf-^^^*rnlning. 
fereiit  method  for  examining  the  elafticity  of  rarefied 

‘iir.  ^  refied  air. 

Eet  ^  h  (fig.  50.)  be  a  long  tube,  formed  a-top  into  Plate 
a  cup,  and  of  fulficient  diameter  to  receive  another  fmall-  CCCCivT 
er  tube  a /,  open  at  firft  at  both  ends.  Let  the  outer 
tube  and  cup  be  filled  witli  mercury,  which  will  rife  In 
the  Inner  tube  to  the  fame  level.  Let  uf  now  be  ftop- 
ped  at  n.  It  contains  air  of  the  fame  denfity  and  elaf¬ 
ticity  with  the  adjoining  atmofphere.  Note  exactly  the 
{pace  a  b  which  it  occupies.  Draw  It  up  Into  the  pofi- 
tion  of  fig.  51.  and  let  the  mercury  ftand  In  it  at  the 
height  de^  while  ce  is  the  height  of  the  mercury  In  the 
barometer.  It  is  evident  that  the  column  de  Is  in  » 
equllibrio  between  the'  preffure  of  the  atmofphere  and 
the  elafticity  of  the  air  Included  In  the  fpace  a  d.  And 
fince  the  weight  oi  c  e  would  be  In  eqiiillbrio  with  the  ' 
whole  preffure  of  the  atmofphere,  the  weight  oi  c  d  is  *- 
equivalent  to  the  elafticity  of  the  Included  air.  While 
therefore  c  ^  is  the  meafure  of  the  elafticity  of  the  fur- 
rounding  atmofphere,  c  d  will  be  the  ineafurc'of  the 
elafticity  of  the  included  air ;  and  fince  the  air  origi¬ 
nally  occupied  the  fpace  a  by  and  has  now  expanded  in¬ 
to  a  dy  we  have  ^  for  the  meafure  of  its  denfity.  N.  B. 
a  d 

c  e  and  c  d  are  meafured  by  the  perpendicular  heights  of 
the  columns,  but  a  b  and  a  d  inuft  be  meafured  by  their 
folid  capacities* 

By  ralfing  the  inner  tube  ftill  higher,  the  mercury 
will  alfo  rife  higher,  and  the  included  air  will  expand 
ftill  farther,  and  we  obtain  another  c  dy  and  another 

^  ;  and  in  this  manner  the  relation  between  the  den- 
a  d 

fity  and  elafticity  of  rarefied,  air  may  be  difeovered. 

This  examination  may  be  managed  more  eafily  by  An  caficr 
means  of  the  air-pump.  Suppofe  a  tube  ue  (fig. 
containing  a  fmall  quantity  of  air  a  by  fet  up  in  a  cifterii 
of  mercury,  which  is  fupported  in  the  tube  at  the  height  pump. 
e  and  let  e  c  he:  the  height  of  the  mercury  in  the  ba¬ 
rometer.  Let  this  apparatus  be  fet  under  a  tubulated 
receiver  on  the  pump-plate,  and  let  g  n  be  the  pump- 
gage,  and  mnh^  made  equal  to  cf. 

Then, 
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lllxperi.  Then,  ft«  hn&  been  already  ihown,  ^  l^h  the  meafiirc 
n^eriu  on  elallicity  of  the  air  in  o  cci  lelponding’  to  t 

bulk  a  b.  Novv'  let  feme  air  be  abitracted  from  the  re^ 
ceiver.  Tiie  elafticity  of  the  remainder  will  be  dimi- 
iiilhed  by  its  expanfion  ;  and  tlierefore  the  mercury  in 
tlie  tube  a  e  will  defeend  to  fome  point  d  For  the  lame 
rcafon,  the  mercury  in  the  gage  will  rife  to  fome  point 
and  mo  will  exprefs  the  eblHcity  of  the  air  in  the 
receiver.  This  would  fupport  the  mercury' m  the  tube 
e  at  the  height  ^  r,  if  the  fiiace  a  r  were  entirely  void 
of  air.  Therefore  rdh  the  efTea  and  rneafurc  of  the 
elallicity  of  the  included  air  when  it  has  expanded  to 
the  bulk  ad;  and  thus  its  elafticity,  under  a  variety  of 
other  bulks,  may  be  compai-ed  with  its  elafticity  when 
of  the  bulk  «  b,  Whtn  the  air  has  been  {o  far  abftraa- 
ed  from  the  receiver  that  the  mercury'  in  a  e  defeends  to 
r,  then  m  o  will  be  the  precife  rneafurc  of  its  ciafticitv . 

In  all  tliefc  cafes  it  is  necelfaiy  to  compare  its  bulk 
a  b  with  its  natural  bulk,  in  which  its  elafticity  balances 
tlie  prefture  of  tlve  atmoiphere.  This  may  be  done  by 
laying  the  tube  a  e  horizontally,  and  then  the  air  will 
collapfe  into  its  ordinary  bulk. 

Another  eafy  metliod  may  he  taken  for  this  exami¬ 
nation.  Let  an  apparatus  ab  c  def  (tig.  55.)  be  made, 
confifting  of  a  horizonlal  tube  a  e  oi  even  bore,  a  ball 
of  a  large  diameter,  and  a  fwan-neck  tube  hf.  Let 
tlie  ball  and  part  of  the  tube  geh  be  filled  with  mer¬ 
cury,  fo  that  the  tube  may  be  in  the  fame  horizontal 
plane  with  the  furface  of  the  mercury  in  the  ball. 
Then  feal  up  the  end  and  connect /  with  an  air-pump. 
When  the  air  is  abftra<fted  from  the  furface  de,  the  air 
mah  will  expand  into  a  larger  bulk  a  and  the  mercury 
in  the  pum])-gage  will  rife  to  fome  diilance  below  the 
bai'ometiic  height.  It  is  evident  that  this  diftance, 
without  any  farther  calciilalioii,  will  be  the  mcafure  of 
the  elafticity  of  the  air  prefiing  on  the  furface  de^  and 
therefore  of  the  air  in  ^ 

rhe  mod  The  moft  exaft  of  all  methods  is  to  fufppd  In  the 
exa <51  mode  receiver  of  an  ah'-pump  a  glafs  vefiel,  having  a  very' 
of  examin-  narrow  mouth  over  a  ciftcni  of  mercuiy,  and  then  ab- 

e  fftkitV. 

height.  The  differ  eiiCe  e  between  this  height  and  the 
barometric  height  determines  the  elafticity  of  the  air  In 
the  receiver  and  in  the  fufpended  veffel.  Now  lower 
down  that  veffel  by  the  fllp^wire  till  its  mouth  is  im- 
merfed  into  the  mercury,  and  admit  the  air  into  the  re¬ 
ceiver  ;  It  will  prefs  the  irrcicury  Into  the  little  veffel. 
Lower  It  ftill  farther  down,  till  the  mercury  within  it 
is  level  wn‘th  that  without  ;  then  Hop  its  mouth,  take 
it  out  and  weigh  the  mercury,  and  let  its.w^eiglrt  be 
Subtraft  this  weight  From  the  %velght  v  of  the  mer¬ 
cury,  which  W'ould  completely  fill  the  whole  veffel ; 
then  the  natural  bulk  of  the  air  will  be  w,  wirile 
its  bulk,  when  of  the  elafticity  e  In  the  rarefied  receiver, 
was  the  bulk  or  capacity  w  of  the  veffel.  Its  denfity 

therefore,  correfponding  to  this  elafticity  f ,  w^as  ^ 

And  thus  may  the  relation  between  the  denfity  and 
elafticity  in  all  cafes  be  obtained. 

Varums  ex-  A  great  variety  of  experiments  to  this  purpofe  have 
periments  been  made,  with  different  degrees  of  attention,  accord- 
hay^^bcen  Intereft  which  the  philofophers  had  In  the 

Jhts'^pur-  Thofe  made  by  M.  de  Luc,  General  Roy,  Tvir 

yofe,.  Tren:)bley,  and  Sir  George  Shuckliourgh,  are  bv  far 


the  moft  accurate  ;  but  they  ate  all  confined  to  very  mo.  Bajic; 
derate  rarefadions.  The  general  refult  has  been,  that  the 
elafticity  of  rarefied  air  is  very  nearly  proportional  to  its 
denfity.  We  cannot  fay  with  confidence  that  any  regular 
deviation  from  this  law  has  been  obferved,  there  being 
as  many  obfervations  on  one  fide  as  on  the  other ;  but 
we  think  that  it  is  not  unw  orthy  the  attention  of  pbi- 
lofophers  to  determine  it  with  precifion  in  the  cafes 
of  extreme  rarefaction,  where  the  irregularities  are  " 
moft  remarkable.  The  great  fource  of  error  is  a  fcer- 
tain  adhefive  lluggiflincfs  of  the  mercury  w’hen  the  im* 
pelling  forces  are  very  fmall ;  and  other  fluids  can  hard¬ 
ly  be  ufed,  becaufe  they  either  fmcar  the  infide  of  the 
tube  and  diininifli  its  capacity,  or  they  are  converted 
into  vapour,  w^hich  alters  the  law  of  elafticity.  ,,, 

Let  us,  upon  the  whole,  affuine  the  Boylean  law.  The  k\ 
viz.  that  the  elafticity  of  the  air  Is  proportional  to  its^nU 
denfity.  The  law'  deviates  notin  any  fcnfible  degree 
from  the  truth  in  thofe  cafes  which  arc  of  the  greateft 
pradtical  Importance,  that  Is,  when  the  denfity  does  not 
much  exceed  or  fall  ftiort  of  that  of  ordinary  air.  5,, 

I^ct  iis  now'  fee  what  information  this  gives  us  withinvcitiij 
refpeCl  to  the  aclion  of  the  particles  on  each  other. 

The  inveftigation  is  extremely  eafy.  Vv^e  have 
that  a  force  eight  times  greater  than  the  preffure  of  ebon 
the  atmofphere  will  coinprefs  common  air  into  the  other, 
eighth  part  of  Its  common  bulk,  and  give  it  eight  times 
its  common  denfity  :  and  in  this  cafe  we  know',  that 
the  particles  are  at  half  tliei/  former  diftance,  and  tliat 
the  number  w'bich  are  now'  adling  on  the  furface  of  the 
pifton  employed  to  comprefs  them  Is  quadruple  of  the 
number  w  hicli  adl  on  It  when  it  Is  of  the  common  den- 
filv.  Therefore,  w  hen  this  eightfold  comprefliiig  force 
is  diftributed  over  a  fouiffold  number  of  particles,  tlie 
])ortion  of  It  which  adls  on  each  Is  double.  In  like 
manner,  when  a  compreffing  force  27  is  employed, 
the  air  is  compreffed  Into  of  its  former  bulk,  the 
particles  are  at  -j-  of  their  ioimer  diftance,  and  the  fore-* 

Is  diftributed  among  9  times  the  number  of  particles ; 

the  force  on  each  is  therefore  3.  In  fliort.  let  i  be  the 

X 

diftance  of  the  particles,  the  number  of  them  in  any 
given  veffel,  and  therefore  tlie  denfity  w'ill  be  as 
and  the  number  prefiing  by  their  elaft'isity'  on  Its  wdiole 
Internal  furface  will  be  as  x*.  Experiment  fliows,  that 
the  compreffing  force  is  as  which  being  diftributed 
over  the  number  as  x*,  w'ill  give  the  force  on  each  as  x. 
Now'  this  force  is  in  Inunedlate  equilibrium  with  the 
elafticity  of  tlie  particle  immediately  contiguous  to  the 
comprefiing  furface.  This  elafticity  is  therefore  as  x  •* 
and  it  follow  s  from  the  nature  of  perfeft  fluidity,  that 
the  particle  adjoining  to  the  comprefiing  furface  preffes 
with  an  equal  force  on  its  adjoining  particles  on  every 
fide.  Hence  we  muft  conclude,  that  the  corpiifciilar 
repulfions  exerted  by  the  adjoining  particles  are  inverfely 
as  their  diftances  from  each  other,  or  that  the  adjoining 
particles  tend  to  recede  from  each  other  with  forces  in¬ 
verfely  proportional  to  their  diftances.  5 

Sir  Ifaac  Newton  w'as  the  firft  who  reafoned  in  this  Sir  I 
manner  from  the  phenomena.  Indeed  he  was  the  firft 
who  had  the  patience  fo  lefleft  on  the  phenomena  with 
any  precifion.  His  difcoverics  in  gravitation  naturally  j-eali  “ 
gave  his  thoughts  this  turn,  and  he  very  early  hinted 
his  fufpicioiis  that  all  the  cliara<SlenftIc  phenomena  of 
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matter  were  produced  by  forces  which  vecre  ex- 
ertt^l  bv  the  particles  at  fuiall  and  iufenfible  dillances  : 
And  he  coiihders  ihe  phenomena  of  air  as  affording  an 
excellent  example  of  this  inveffigation,  and  deduces  from 
them  the  law  which  we  ha/e  now  denionftrated  ;  and 
fays,  that  air  confills  of  particles  which  avoid  the  adjoin¬ 
ing  particles  with  forces  invcriely  proportional  to  their 
(ikances  from  each  other.  From  this  he  deduces  (in 
the  2d  book  of  his  Principles)  feveral  beautiful  propo- 
fitioiis,  determining  the  mechanical  conilitution  of  the 
atmofphere. 

^  But  it  muff  be  noticed  that  he  limits  this  aftion  to 
the  odjomin'2^  particles  :  and  this  is  a  remark  of  iminenfe 
confeqiiencc,  though  not  attended  to  by  the  numerous 
experimenters  who  adopt  the  law.. 

It  is  plain  that  the  particles  are  fuppofed  to  adt  at  a 
diffance,  and  that  this  diffance  is  variable,  and  that  the 
forces  diminiih  as  the  dillances  increafe,  A  very  ordi- 
rary  alr-pmnp  wall  rarefy  the  air  125  times.  The  di- 
ffance  of  the  particles  is  now  5  times  greater  than  be¬ 
fore  ;  and  yet  they  Ibll  repel  each  other :  for  air  of  tins 
denfity  will  fflll  fupport  tlie  mercury  In  a  fyphon-gage 

at  the  height  of  0,24,  or  of  an  inch ;  and  a  better 
1 00 

pump  will  allows  this  air  to  expand  twice  as  much,  and 
ffill  leave  it  elaftic.  Thus  we  fee  that  whatever  is  the 
diftance  of  the  particles  of  common  air,  they  can  a(ff 
hve  times  farther  off.  The  queffion  conies  now  to  be, 
Whether,  in  the  Hate  of  common  air,  they  really  do  a6l 
five  times  farther  than  the  diffance  of  the  adjoining  par¬ 
ticles  ?  While  the  particle  a  acis  on  the  particle  b  with 
the  force  5,  does  it  alfo  acl  on  the  particle  c  with  the 
force  2,5,  on  the  particle  d  with  the  force  i  ,667,  on  the 
particle  e  with  the  force  1,25,  on  the  particle /  with  tlie 
force  F,  on  the  particle with  the  force  0,8333,  &;c  ? 

Sir  Ifaac  Newton  inow's  in  the  plaineft  manner,  that 
this  is  by  no  means  the  cafe  ;  for  if  this  w^ere  the  cafe, 
he  makes  it  appear  that  the  fenfible  phenomena  of  con- 
denfation  would  be  totally  different  from  what  we  ob- 
ferve.  The  force  neceffary  fora  quadruple .condenfa- 
tion  would  he  eight  times  greater,  and  for  a  nonuple 
rondenfatjon  the  force  muff  be  27  times  greater.  Two 
fpheres  filled  with  condenfed  air  muff  repel  each  other, 
and  two  fpheres  containing  air  that  is  rarer  than  the 
ftiTOunding  air  muff  attmeff  each  other,  &c.  &c.  All 
this  will  appear  very  clearly,  by  applying  to  air  the  rea¬ 
soning  which  Sir  Ifaac  Newton  has  employed  in  dedu¬ 
cing  the  fenlible  law  of  mutual  tendency  of  ,tw'o  fpheres, 
which  confiff  of  particles  attrading  each  other  with 
forces  proportional  to  the  fquare  of  the  diffance  in, 
veriely. 

If  we  could  fuppofe  that  the  particles  of  air  repelled 
each  other  with  invariable  forces  at  all  diftances  within 
ome  infenfible  limit,  this  would  produce  a 

compreffbihty  and  elafticity  fimilarto  what  we  obferve. 

•i.Tnm  ^  particles,  within  this  limit, 

a  coinpreffed  by  an  external  force  applied  to  the  two 

fhat  iJTn  particles, 


vincr  fii..  c  1  r  fenfible  magnitude  ha- 

coiLfcnl/T^  of  compreflion.  But  this  law  of 

nature  a-id  ?  a  obferve  in 

j  a*ia  to  the  lail  degree  wp  -obable. 
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We  muff  therefore  continue  the  limitation  of  this  mu-  Heijrht  of 
tual  repulfion  of  the.  particles  of  air,  and  be  contented  Armoi 
for  the  prefent  wu'th  having  elbblifficd  it  as  an  experi- 
mental  fact,  that  the  adjoining  particles  of  air  are  kept 
afu.nder  by  forces  inverfely  proportional  to  their  dif- 
tances;  or  perhaps  it  is  better  to  abide  by  the  fenlible 
law,  that  t/je  denjity  of  atr  is  proportional  to  the  compre/fing 
fo^ce.  This  law  is  abundantly  fufficient  for  explaining 
.  ail  tlie  fubordinate  phenomena,  and  for  giving  us  a  com¬ 
plete  hnov/lcdge  of  the  mechanical  conilitution  cf  our 
atmofphere.  ,  ^ 

And,  in  the  firff  place,  this  view  of  the  compreffi-  The  hei^h^ 
bility  of  the  air  muff  give  us  a  very  different  notion  of  tli.*  uip 
the  height  of  the  atmolphere  from  what  we  deduced  on  ‘“''cftig-a- 
a  former  occalion  from  our  experiments.  It  is  found,  Joufidmnr- 
that  when  the  air  is  of  tlie  temperature  32*^  of  Fah- itscompid- 
renlieit’s  thenuometer,  and  the  mercury  in  die  harome- iibiluy,  . 
ter  ffands  at  30  inchts,  it  will  dcfcend  one -tenth  of  an 
inch  if  we  take  it  to  a  place  87  feet  higher.  Therefore, 
if  the  air  were  equally  deiife  and  heavy  diroughout,  the 
height  of  the  almorphcre  would  be  30X10X87  feet, 
or  5  miles  and  ico  yard?.  But  the  loofe  reaibiiing 
adduced  cii  that  occafion  was  enough  to  Ihow  us  than 
it  muff  be  much  higher ;  becaufe  every  ffratum  as  we 
afeend  muff  be  fuccefiively  rarer  as  it  is  leis  conipreffed 
by  incumbent  weight.  Not  knowing  to  what  degree 
air  expanded  when  the  conipreffion  was  dim  ini  (lied,  we 
could  not  tell  the  fucceffive  diminutions  of  denfity  and 
confequeiit  augmentation  of  bulk  and  height ;  w'e  could 
only  fay,  that  feveral  atmofpheric  appearances  indicated 
a  much  greater  height.  Clouds  have  been  feen  much 
higher;  but  the  phenomenon  of  the  twilight  is  the  moll 
convincing  proof  of  this.  There  is  no  doubt  that  the 
vilibility  of  the  y  or  air  is  owing  to  its  want  of  per- 
fed  tranfparency,  each  particle  (whether  of  matter  pure¬ 
ly  aerial  or  heterogeneous)  reffeding  a  little  light. 

Let  b  (fig.  54.)  be  the  lall  parade  of  illuminated  air 
which  can  be  fecn  in  the  horizon  by  a  fpedator  at  A. 

1  his  muff  be  illuminated  by  a  ray  SF)  Z*,  touching  the 
earth’s  furface  at  fome  point  D.  Now  it  is  a  known 
fad,  that  the  degree  of  illumination  called  twilight  ig 
perceived  when  the  fun  is  18^  below  the  horizon  of  the 
fpedator,  that  is,  when  the  angle  E  S  or  ACT)  is  1 8 
degrees;  therefore  bQ  is  the  fccaiit  of  9  degrees  (it  is 
Ids,  viz.  about  81  degrees,  on  account  of  refmdion). 

We  know  the  earth’s  radius  to  be  about  3970  miles  : 
hence  we  conclude  ^  B  to  be  about  45  miles ;  nay',  a 
very  fenffble  illumination  is  perceptible  much,  farther 
from  the  fun’s  place  than  this,  perliaps  twice  as  far,  and 
the  air  is  fufhciently  denfe  for  refledung  a  fenfible  light 
at  the  height  of  nearly  200  miles. 

We  have  now  feen  that  air  is  prodigioufly  expanfible.  Fxpeiimen: 
None  of  our  expenments  have  dillindly  ffiowii  us  anv 
lunit.  But  it  does  not  follow  that  it  Is  expanfible  with-”?*? 
out  end;  nor  is  this  at  all  likely.  It  is  much  more 
probable  that  there  is  a  certain  diilancc  of  the  parts  in 
w  hich  they  no  longer  repel  each  other  ;  and  this  would 
be  the  diffance  at  which  tliey  would  arrange  themfelves 
if  they  were  not  heavy.  But  at  the  veiy  lumrnit  of  the 
atmofphere  they  will  be  a  very  fmall  matter  neaier  to 
eacli  other,  on  account  of  their  gravitation  to  ihe  earth, 
rill  we  kriov/  precifely  the  law  of  this  mutual  repiil- 
fion,  we  cannot  fay  >vhat  is  the  height  of  the  atmo¬ 
fphere. 

But  if  the  air  be  an  elaftic  fluid  whofe  denffty  is  al- 
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Height  of  ways  proportionable  to  the  comprefling  force,  \ve  can 
the  Atmo-  is  its  denfity  at  any  height  above  the  lurtace 

of  the  earth :  and  we  can  compare  the  denfity  fo  calcu- 
lated  with  the  denfity  difcovered  by  obfen^ation :  for 
farther  ab-this  lafl  is  meafiired  by  the  height  at  which  it  upports 
fcrvatloiis  ^rierciiry  in  the  barometer.  This  is  the  direct  meaiure 


of  ihe  Jreflure  of  the  external  air  ;  and  as  we  know  the  Thefe 
of^he  law  of  gravitation,  we  can  tell  what  would  be  the  pref^  analogous  to  the  ch.e 
v..’,cTKk  nf  r.f  ni'r  havimr  the  calculated  denfity  m  all  its  ^he  acinolphere,  oi 


height  of 
the  atmo 
-  ti^herc. 


fure  of  air  having 
parts. 


Let  us  therefore  fuppofe  a  prifmatic  or  cyhndnc  co¬ 
lumn  of  air  reaching  to  the  top  of  the  atmofphere. 
Let  this  be  divided  into  an  indefinite  number  of  ftrata 
of  very  fmall  and  equal  depths  or  thicknefs ;  and  let 
us,  for  greater  fimplicity,  fuppofe  at  flrft  that  a  particle 
of  air  is  of  the  fame  weigh*,  at  all  difiances  from  .the 
centre  of  the  eaith. 

The  abfolute  weight  of  any  one  of  thefe  ftrata  wlJ 
on  thefe  conditions  be  proportional  to  the  number  of 
particles  or  the  gravity  of  air  contained  in  it ;  and  lince 
the  depth  of  each  ftratum  is  the  fame,  this  quantity  of 
air  will  evidently  be  as  the  denfity  of  the  firatum  :  but 
the  denfity  of  any  ftratum  is  as  the  comprefiiiig  force; 
that  is,  ns  the  prefliire  of  the  ftrata  above  it ;  that  is, 
as  their  weight ;  that  is,  as  their  quantity  of  matter — 
therefore  the  quantity  of  air  in  each  ftratum  is  pro¬ 
portional  to  the  quantity  of  air  above  it;  but  the  quan¬ 
tity  in  each  ftratum  Is  the  difference  between  the  co¬ 
lumn  incumbent  on  its  bottom  and  on  its  top  :  thefe 
differences  are  therefore  proportional  to  the  quantities 
of  which  they  are  the  differences.  But  when  there  is  a 
feries  of  quantities  which  are  proportional  to  their  own 
differences,  both  the  quantities  and  their  differences  are 
in  continual  or  geometrical  progreffion  :  for  let  a,  by  r, 
be  three  fuch  quantities  that 

S  :  czza — b  :  h — r,  then,  by  altern. 

I ;  a-~^bz=:c  :  b — c  and  by  compof. 

h :  a-=ic  :  h 

and  a  :  hzzh  :  c 

therefore  the  denfities  of  thefe  ftrata  decreafe  in  a  geo¬ 
metrical  progreflion  ;  that  is,  when  the  elevations  above 
the  centre  or  furface  of  the  earth  Increafe,  or^  their 
depths  under  the  top  of  the  atmofphere  decreafe,  in  an 
arithmetical  progreflion,  the  denfities  decreafe  in  geo¬ 
metrical  progreflion. 

Let  ARQ_(fig.  55.)  reprefent  the  fedlion  of  the 
earth  by  a  plane  through  its  centre  O,  and  let  m  OAM 
CCC'ClV’.  ^  vertical  line,  and  AE  perpendicular  to  OA  will  be 
a  horizontal  line  through  A,  a  -point  on  the  earth’s 
furface.  Let  AE  be  taken  to  reprefent  the  denfity  of 
the  air  at  A  ;  and  let  DH,  parallel  to  AE,  be  taken  to 
AE  as  the  denfity  at  D  is  to  the  denfity  at  A  :  it  is 
evident,  that  if  a  loglftic  or  logarithmic  curve  EHN  be 
drawn,  having  AN  for  Its  axis,  and  pafling  through 
the  points  E  and  H,  the  denfity  of  the  air  at  any  other 
point  C,  in  this  vertical  line,  will  be  reprefented  by  CG, 
the  ordinate  to  the  curve  in  that  point ;  for  it  is  the 
property  of  this  curve,  that  if  portions  AB,  AC,  AD, 
of  its  axis  be  taken  in  arithmetical  progreflion,  the  or¬ 
dinates  AE,  BF,  CG,  DH,  will  be  in  geometrical  pro¬ 
greflion. 

It  is  another  fundamental  property  of  this  curve,  that 
if  EK  or  HS  touch  the  curve  in  E  or  H,  the  fubtan- 
gent  AK  or  DS  is  a  conftant  quantity. 
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And  a  third  fundamental  property  is,  that  the  in-  Heli 
finitely  extended  area  MAEN  is  equal  to  the  redangle 
KAEL  of  the  ordinate  and  fubtangent  ;  and,  in  like 
manner,  the  area  MDHN  is  equal  to  SD  .'KDH,  or 
to  KAXDH  ;  confequently  the  area  lying  beyond  any  ^ 
ordinate  is  proportional  to  that  ordinate. 

Thefe  geometrical  properties  of  this  curve  are  all  j 
’  chief  circumftances  In  the  conftitution 
on  the  fuppofition  of  equal  gravity. 
The  area  MCGN  reprefent s  the  whole  quantity  of  ae. 
real  matter  which  is  above  C  :  for  CG  is  the  denfity 
at  C,  and  CD  Is  the  thicknefs  of  the  ftratum  between  C 
and  D  ;  and  therefore  CGHD  will  be  as  the  quantity 
of  matter  or  air  In  it  ;  and  in  like  manner  of  all  the 
others,  and  of  their  fums,  or  the  whole  area  MCGN : 
and  as  each  ordinate  is  proportional  to  the  area  above 
It,  fo  each  denfity,  and  the  quantity  of  air  in  each  ftra¬ 
tum,  Is  proportional  to  the  quantity  of  air  above  It : 
and  as  the  whole  area  MAEN  is  equal  to  the  redanglc 
KAEL,  fo  the  whole  air  of  variable  denfity  above  A 
might  be  contained  in  a  column  KA,  if,  inftcad  of  be- 
ing  compreffed  by  its  own  weight,  it  were  without 
weight,  and  compreffed  by  an  external  force  equal  to  the 
preffure  of  the  air  at  the  furface  of  the  earth.  In 
this  cafe,  it  w  ould  be  of  the  uniform  denfity  AE,  w^hich 
it  has  at  the  furface  of  the  earth,  making  w  hat  we  have 
repeatedly  called  the  homogeneous  atmofphere. 

Hence  w'e  derive  this  important  circumftance,  that 
the  height  of  the  homogeneous  atmofphere  is  the  fub¬ 
tangent  of  that  curve  w^hofe  ordinates  are  as  the  den- 
fities  of  the  air  at  different  heights,  on  the  fuppofition 
of  equal  gravity.  This  cuiwe  may  wfitli  propriety  be  ' 
called  the  atmospherical  logarithmic:  and  as  the 
different  logarithmics  are  all  charaeferifed  by  their  fub- 
tangents,  it  Is  of  Importance  to  determine  this  one. 

It  may  be  done  by  comparing  the  denfities  of  mer¬ 
cury  and  air.  For  a  column  of  air  of  uniform  denfity, 
reaching  to  the  top  of  the  homogeneous  atmofphere,  is  ^ 
in  equilibrio  with  the  mercury  in  the  barometer.  Now 
it  is"  found,  by  the  beft  experiments,  that  when  mer¬ 
cury  and  air  arc  of  the  temperature  32®  of  Fahrenheit’s 
thermometer,  and  the  barometer  ftands  at  30  inches,  the 
mere  my  is  nearly  10440  times  denfer  than  air.  There¬ 
fore  the  height  of  the  homogeneous  atmofphere  Is  1044O 
times  30  inches,  or  26100  feet,  or  8700  yards,  or  4350 
fathoms,  or  5  miles  w^antlng  100  yards. 

Or  it  may  be  found  by  obfervations  on  the  barome¬ 
ter.  It  Is  found,  that  wlien  the  mercury  and  air  are 
of  the  above  temperature,  and  the  barometer  on  the 
fea-ftiore  ftands  at  30  inches,  if  we  carry-  It  to  a  place 
884  feet  higher  it  w-ill  fall  to  29  inches.  Now-,  in  all 
logarithmic  curves  having  equal  ordinates,  the  portions 
of  the  axes  intercepted  betw-een  the  correfponding  pairs 
of  ordinates  are  proportional  to  the  fubtangents.  And 
the  fubtangents  of  the  curve  belonging  to  our  common 
tables  is  6,4342945,  and  the  difference  of  the  logs* 
rithms  of  30  and  29  (which  is  the  portion  of  the 
axis  intercepted  betw-een  the  ordinates  30  and' 29)) 
0,0147233,  Is  to  0,4342945  as  883  is  to  26058  feet,  or 
86 8 6  yards,  or  43  4  3  fathoms,  or  5  miles  wanting  1  i4yards» 
This  determination  is  14  yards  lefs  th.an  the  other,  and 
it  is  uncertain  wLich  is  the  moft  exa£l.  It  is  extremely 
dilffcult  to  meafure  the  refpeiStive  denfities  of  mercury 

and  air;  and  in  meafuring  the  devation  wbeh  p^^ 

g  cluCC5 
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duce$  a  fall  of  one  inch  in  the  barometer,  an  error  of 
-j?^ofan  inch  would  produce  all  the  difference.  We 
prefer  the  lafl,  as  depending  on  fewer  circumftanccs. 

But  all  this  inveftigation  proceeds  on  the  fuppofition 
of  equal  gravity,  whereas  we  know  that  the  weight  of 
a  particle  of  air  decrcafes  as  the  fquare  of  its  diflance 
from  the  centre  of  the  earth  increafes.  In  order,  there¬ 
fore,  that  a  fiiperior  ftratum  nray  produce  an  equal  pref- 
fure  at  the  fiirface  of  the  earth,  it  mull  be  denfer,  be- 
caiife  a  particle  of  it  gravitates  lefs.  The  denfity, 
therefore,  at  equal  elevations,  muff  he  greater  than  on 
the  fuppofition  of  equal  gravity,  and  the  law  of  dimi¬ 
nution  of  denfity  muff  be  different. 

Make  OD  tOAzrOA  :  O/; 

OC  :  OA=OA :  O  ; 

OB  :  OA  =  OA  :  OS  &c ; 
fo  that  Or/,  Or,  Ob,  OA,  may  be  reciprocals  to  OD, 
OC,  OB,  OA;  and  through  the  points  A,  b,  c,  d,  draw 
the  pei*pendlculars  AE,  if,  tg,  making  them  pro- 
purtional  to  the  denfities  in  A,  B,  C,  D  :  and  let  us 
fuppofe  CD  to  be  exceedingly  fmall,  fo  that  the  den- 
fity  may  be  fuppofed  uniform  through  the  whole  lira- 
turn.  Thus  we  have 

ODxOrZ-OAS  rzOCxOr 
and  O  :Oi=OD:OC; 
and  Or  :  Or-^0  /-OD  :  OD^OC, 
or  Or:r^-OD:DC; 
and  rJ  :  CD^Or  :  OD  ; 


or,  bcccuife  OC  and  OD  are  ultimately  in  the  ratio  of 
equality,  we  have 

cd  :  CD  r  O  r  :  OCrr  OA*  :  OC% 

OA*  OA* 

andrr/=CDXQ^,  and  cdyscg:=z  CD  XcgX  ; 


but  CD  X  cgX  is  as  the  preffure  at  C  arifiiig  from 

the  abfolute  weight  of  the  ftratum  CD.  For  this 
Aveight  is  as  the  bulk,  as  tb4?  denfity,  and  as  the  gra¬ 
vitation  of  each  particle  jointly.  Now  CD  expreffes 

OA* 

the  bulk,  eg  the  denfity,  and  the  gravitation  of 


each  partieje.  Therefore,  cdXcg  is  as  the  preffure  on 
C  anfmg  from  the  v\^iglit  of  the  ftratum  DC  ;  but 
e  is  evidently  the  element  of  the  ciirvilineal  area 
AmnE,  formed  by  the  curve  E/g/jn  and  the  ordinates 
AE,  bj,  eg,  ah.  See,  mn.  Therefore  the  furn  of  all  the 
elements,  fuch  as  cdhg,  that  is,  the  area  cmng  below 
eg,  will  be  as  the  avhole  preffure  on  C,  arifing  from  tlie 
gravitation  of  all  the  air  above  it ;  but,  by  the  natui-e 
of  air,  this  whole  preffure  is  as  the  denfity  which  it 
produces,  that  is,  as  eg.  Therefore  the  curve  Ee«  is 
of  fuch  a  nature  that  the  area  lying  below  or  beyond 
any  ordinate  eg  is  proportional  to  that  ordinate.  Tin's 
IS  the  property  of  the  logarithmic  cun'e,  and  Er«  is  a 
logarithmic  curve. 


But  farther,  this  curve  is  the  fame  with  EGN,  Fo: 
let  continually  approach  to  A,  and  ultimately  coin 
Cl  e  It.  It  is  evident  that  the  ultimate  ratio  o 
M  ofBFto  bf,  is  that  of  equality;  and  i 
J  >  .  ^  drawn,  tliey  will  contain  equal  ansrlc 

r  r  «*t  olf  equal  fubtan 

gents  AK,  A^.  The  curves  EGN,  E^«  arc  therefon 
the  fame,  but  in  oppofite  pofftions. 

’  taken  in  aritb 

reciprocals  OA,  015 
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OC,  OD,  &:c.  will  be  in  harmoiilc^l  progreffion  incrca-  Hc-ght  ot 
fmg,  as  is  well  known  :  but,  from  the  nature  of  the  ^^5  Atmo- 
logaritlimic  curve,  when  OA,  Oh,  O^,  Od,  See,  are  in  — 
arithmetical  progreffion,  the  ordinates  AE,  bf,  eg,  dh. 

See,  are  in  geometrical  progreffion.  Therefore  when 
OA,  OB,  OC,  OD,  See.  are  in  harmonical  progreffion, 
the  denfities  of  the  air  at  A,  B,  C,  D,  Sec.  are  in  gco- 
nxetrical  progreffion  ;  and  thus  may  the  denfity  of  the 
air  at  all  elevations  be  difeovered.  Thus  to  find  the 
denfity  of  the  air  at  K  the  top  of  the  homogeneous  at- 
mofphere,  make  OK  :  OA*  OA  :  OL,  and  draw  the 
ordinate  ET,  LT  is  the  denfity  at  K. 

The  celebrated  Dr  Halley  was  the  firff  whoobferved 
the  relation  between  the  denfity  of  the  air  and  the  or¬ 
dinates  of  the  logarithmic  curve,  or  common  loga¬ 
rithms.  This  he  did  on  the  fuppofition  of  equal  gra¬ 
vity  ;  and  his  difeovery  rs  acknowledged  by  Sir  Ifaac 
Newton  in  Prlnttp.  ii.  prop,  zz.  fchol,  Halley^s  differ- 
tation  on  the  fubje£l  is  in  n^  185  of  the  Phil.  Tran f. 

Newton,  with  his  ufucJ  fagacity,  extended  the  fame  rela¬ 
tion  to  the  trne  ffate  of  the  cafe,  where  gravity  is  as 
the  fquare  of  the  diflance  inverfely ;  and  fhowed  that 
when  the  diftances  from  the  earth’s  centre  are  in  har¬ 
monic  progreffion,  the  denfities  are  in  geometric  pro- 
grcffion.  He  Ihows  indeed,  in  general,  wluit  progreffion 
of  the  diftance,  on  any  fuppofition  of  gravity,  will 
produce  a  geometrical  progreffion  of  the  denfities,  fo 
as  to  obtain  a  fet  of  lines  OA,  O^,  Or,  Od,  See,  which 
will  be  logarithms  of  the  denfities.  The  fubjcvff  was 
afterwards  treated  in  a  more  familiar  manner  by  Cotes 
in  his  HydroJI.  Led,  and  in  his  Harmonia  A^enfurarum  ; 
alfo  by  Dr  I5r(>oke  Taylor,  Meth,  Increment;  Wolf  in  hrs 
Acrofrietria  ;  Herman  in  Ills  Phoronomtn  ;  Sec,  Sec,  and 
lately  by  Hoi'fley,  Phil,  Tranf.  tom.  Ixiv, 

An  important  corollary  is  deducible  fram  thefe 
ciples,  viz.  that  the  air  has  a  finite  denfity  at  an  in-afinne 
finite  diftance  from  the  centre  of  the  earth,  namely, ‘■f^'nfirv  at 
fuch  as  will  be  reprefented  bv  the  ordinate  OP  drawn  infuute 
through  the  centre.  It  may  he  obje^ltd  to  this  coii-^.^^j^  ‘ 
chifioii,  that  it  would  infer  an  infinity  of  matter  in  the  centre  cf 
univerfe,  and  that  it  is  inconfiftent  with  the  phenome- the  earth* 
na  of  the  planetary  motions,  which  appear  to  be  per¬ 
formed  in  a  fpace  void  of  all  refiftance,  and  therefore 
of  all  matter.  But  this  fluid  mull  be  fo  rare  at  great 
diftances,  that  the  refiftance  will  be  infenfible,cven  though 
the  retardation  occafioned  by  it  has  been  accumulated 
for  ages.  Even  at  tlie  verv^  moderr.te  diftance  of  500 
miles,  the  rarity  is  fo  great  that  a  cubic  inch  of  com¬ 
mon  air  expanded  to  that  degree  would  occupy  a  fphere 
equal  to  the  (ubit  of  Saturn;  and  the  whole  retardation 
which  this  planet  would  fiilUin  after  foiue  millions  of 
years  would  not  exceed  what  would  be  occafioned  by 
its  meeting  one  bit  of  matter  of  h:Jf  a  grain  weight. 

This  being  the  cafe,  it  is  not  unreafonable  to  fuppofe 
the  vifible  univerfe  occupied  by  air,  which,  by  its  gra¬ 
vitation,  will  accTunulate  itfelf  round  every  body  in  it, 
in  a  proportion  depending  on  their  quantities  of  matter, 
the  larger  bodies  attradling  more  of  it  than  the  fmaller 
ones,  and  thus  forming  an  atmofpherc  about  each  And 
many  appearances  warrant  this  fiippoMtion.  Jupiter, 

Mars,  Saturn,  and  Venus,  are  evidently  furrounded  by 
atmofpheres.  The  conftitution  of  tliefe  atmofpheres 
may  differ  exceedingly  from  other  caufes.  If  the  pla¬ 
net  has  nothing  on  its  fuiface  which  can  be  diffolved 

Q_  by 
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A^rno-  by  the  air  or  volatilifed  by  heat,  the  atmofphere^  will 
fpheres  continually  clear  and  transparent,  like  that  of  the 
of  the  other 

Fleets,  bas  an  atmofphere  which  appears  precifely  like 

•— ^v— ^  our  own,  carrying  clouds,  or  depofiting  fnows  :  for 
when,  by  the  obliquity  of  his  axis  to  the  plane  of  his 
The  atmo-  be  turns  his  north  pole  towards  the  fun,  it  is 

.Mars  ^  obferved  to  be  occupied  by  a  broad  white  fpot.  As 

*  the  Summer  of  that  region  advances,  this  Spot  gradually 

waftes,  and  Sometimes  vaniOies,  and  then  the^  South  pole 
comes  in  Sight,  Surrounded  in  like  manner  wdth  a  white 
fpot,  which  undergoes  Similar  changes.^  This  is  pre¬ 
cisely  the  appearance  which  the  Snowy  circumpolar  re¬ 
gions  of  this  earth  will  exhibit  to  an  aftronomcr  on 
Mars.  It  may  not,  however,  be  Snow  that  we  fee  ; 
thick  clouds  will  have  the  Same  appearances. 

The  atmofphere  of  the  planet  Jupiter  Is  alfo  very 
flmilar  to  our  own.  It  is  diverlihed  by  fireaks  or  belts 
parallel  to  his  equator,  which  frequently  change  their 
appearance  and  dinieniions,  in  the  Same  manner  as  thoSe 
tracks  of  Similar  fky  which  belong  to  different  regions 
of  this  globe.  There  is  a  certain  kind  of  weather  that 
more  properly  belongs  to  a  particular  climate  than  to 
any  other.  This  is  nothing  but  a  certain  general  ftate 
of  the  atmofphere  which  is  prevalent  there,  though 
with  considerable  variations.  This  mull  appear  to  a 
fpedator  in  the  moon  like  a  ftreak  Spread  over  that 
climate,  difliiiguifhing  it  from  others.  But  the  moll 
remarkable  Similarity  is  in  the  motion  of  the  clouds  on 
Jupiter.  They  have  plainly  a  motion  from  eall  to  Weil 
relative  to  the  body  of  the  planet :  for  there  is  a  re¬ 
markable  fpot  on  the  Surface  of  the  planet,  which  Is 
obferved  to  turn  round  the  axis  in  9h.  51'  16''  5  and 
there  frequently  appear  variable  and  periflimg  Spots  in 
the  belts,  wdiich  Sometimes  lall  for  Several  revolutions. 
Thefe  are  obferved  to  circulate  in  9.  55.  05.  Thefe 
numbers  are  the  refults  of  a  long  Series  of  observations 
by  Dr  HerSchel.  This  plainly  indicates  a  general  cur¬ 
rent  of  the  clouds  w'eflward,  precifely  Similar  to  what 
a  fpedator  in  the  moon  mufl  obServe  in  our  atmofphere 
arifing  from  the  trade-w  iiids.  Mr  Schroeter  has  made 
the  atmofphere  of  iuplter  a  Study  for  many  years  ;  and 
deduces  from  his  ohlervatlons  that  the  motion  of  the  va¬ 
riable  fpots  is  fub]e£l  to  great  variations,  hut  is  always 
from  eaft  to  weft.  This  indicates  variable  winds. 

The  atmofphere  of  Venus  appears  alfo  to  be  like 
ours,  loaded  with  vapours,  and  in  a  Hate  of  continual 
change  of  abforption  and  precipitation.  About  the 
middle  of  lall  century  the  furface  of  Venus  was  pretty 
dillindlly  feen  for  many  years  chequered  with  irregular 
fpots,  which  are  deferibed  by  Campani,  Biaiicliini,  and 
other  allronomers  in  the  foutfi  of  Europe,  and  alfo  by 
Cafiini  at  Paris,  and  Hooke  and  Townley  in  England. 
But  the  fpots  became  gradually  more  faint  and  indi- 
Hinft;  and,  for  near  a  centuiy,  have  difappear-ed.  The 
whole  furface  appears  now  of  one  uniform  brilliant 
white.  The  atmofphere  is  probably  filled  with  a  refieft- 
ing  vapour,  thinly  diffnfed  through  it,  like  water  faint¬ 
ly  tinged  with  milk.  A  great  depth  of  this  mull  ap¬ 
pear  as  w^hite  as  a  fmall  depth  of  milk  itfelf ;  and  it 
appears  to  be  of  a  very  y^reat  depth,  and  to  be  refrac¬ 
tive  like  Qur  air.  For  Dr  Herfchel  has  obferved,  by 
the  help  of  his  line  telefcopes,  that  the  illuminated 
part  of  Venus  is  condderably  more  than  a  hemifphere, 
and  that  the  light  dies  gradually  away  to  the  bounding 
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margin.  This  is  the  veiy  appearance  that  the  earth 
would  make  If  furnifhed  with  fuch  an  atmofphere.  The 
boundary  of  Illumination  would  have  a  penumbra  teach- 
ing  about  nine  degrees  beyond  it.  If  this  be  the  con.  jte, 
ftltution  of  the  atmofphere  of  Venus,  Ihe  maybe  Inha-  r 
blted  by  beings  like  ourfelves.  They  would  not  be 
dazzled  by  the  intolerable  fplendor  of  a  fun  four  times 
as  big  and  as  bright,  and  fixteen  times  more  glaring, 
than  ours;  for  they  would  feldom  or  never  fee  him,  but 
inllead  of  him  an  uniformly  bright  and  white  ll<y.  They 
would  probably  never  fee  a  liar  or  planet,  unlefs  the 
dog-llar  and  Mercury  ;  and  perhaps  the  earth  might 
pierce  through  the  bright  haze  which  furrounds  their 
planet.  For  the  fume  reafon  the  inhabitants  would  not 
perhaps  be  Incommoded  by  the  fun’s  heat.  It  is  in¬ 
deed  a  very  qiiellionable  thing,  whether  the  fiin  would 
caufe  any  heat,  even  here,  if  it  were  not  for  the  che¬ 
mical  adlion  of  his  rays  on  our  air.  This  Is  rendered 
not  improbable  by  the  intenfe  cold  felt  on  the  tops  of 
the  highell  mountains,  in  the-clearefl  air,  and  even  un¬ 
der  a  vertical  fun  in  the  torrid  zone.  53? 

The  atmofphere  of  comets  feems  of  a  nature  totally  And  of 
different.  This  feems  to  be  of  inconceivable  rarity, 
even  when  it  refledls  a  very  fenfible  light.  The  tail  is 
always  turned  nearly  away  from  the  fun.  It  is  thought 
that  this  Is  by  the  impulfc  of  the  folar  rays.  If  this 
be  the  cafe,  we  think  it  might  be  difeovered  by  the 
aberration  and  the  refradlion  of  the  light  by  which  we 
fee  the  tail :  for  this  light  mull  come  to  our  eye  with 
a  much  fmaller  velocity  than  the  fun’s  light,  if  it  be 
refledled  by  repulfive  or  elaflic  forces,  which  there  is 
every  reafon  in  the  world  to  believe  ;  and  therefore  the 
velocity  of  the  refledled  light  will  be  diminifhed  by  all  the 
velocity  communicated  to  the  refledllng  particles.  This  is 
almofl  inconceivably  great.  The  comet  of  1680  went  half 
round  the  fuii  in  ten  hours,  and  had  a  tail  at  leafl  a 
hundred  millions  of  miles  long,  which  turned  round  at 
the  fame  time,  keeping  nearly  in  the  diredlion  oppofite 
to  the  fun.  The  velocity  neceffary  for  this  is  prodi¬ 
gious,  approaching  to  that  of  light.  And  perhaps  the 
tail  extends  much  farther  than  we  fee  It,  but  is  vi- 
fible  only  as  far  as  the  velocity  with  which  its  particles 
recede  from  the  fun  Is  lefs  than  a  certain  quantity, 
namely,  what  would  leave  a  fufficlent  velocity  for  the 
refledled  light  to  enable  it  to  affedl  our  eyes.  And  it 
may  be  demonftrated,  that  although  the  real  form  of 
the  vifible  tail  is  concave  on  the  anterior  fide  to  which. 
the  comet  is  moving.  It  may  appear  convex  on  that 
fide,  in  confequence  of  the  very  great  aberration  of  the 
light  by  which  the  remote  parts  are  feen.  All  this 
may  be  difeovered  by  properly  contrived  obfervatlons ; 
and  the  conjedlure  merits  attention.  But  of  this  di- 
grefiion  there  is  enough;  and  we  return  to  our  fubjed, 
the  co;iflitutlon  of  our  air.  ^ 

We  have  fhown  how  to  determine  a  priori  the  denfity  ^ 
of  the  air  at  different  elevations  above  the  furface  of  the  J 
earth.  But  the  denfities  may  be  difeovered  in  all  accef-hdgf‘ 
fible  elevations  by  experiments ;  namely,  by  obferving 
the  heights  of  the  mercury  in  the  barometer.  This  is  a 
dire<^  meafure  of  the  preffure  of  the  incumbent  atmo- 
fpliere  ;  aiid,  this  is  proportional  to  the  denlity  w^hich  it 
produces. 

Therefore,  by  means  of  the  relation  fubfiftlng  between  ^ 
the  denfities  and  the  elevations,  we  can  difeover  the  ele¬ 
vations  by  obfervations  made  on  the  denfities  by  means 
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pai  .letcr.  barometer  ;  and  thus  vve  may  meafiire  elevations 

- - -  by  means  of  the  barometer;  and,  with  very  little 

^  trouble,  take  the  level  of  any  cxtenlive  track  of  country. 

Of  this  we  have  an  illuftrious  example  in  the  fedliou 
which  the  Abbe  Chappe  D’Auteroche  has  given  of  the 
whole  country  between  Breft  and  Ekaterinenburgh  in 
Siberia.  This  is  a  fubjed  wliich  deferves  a  minute  con- 
fidcration :  we  fliall  therefore  prefent  it  under  a  very 
fimple  and  familiar  form;  and  trace  the  method  through 
Its  various  fteps  of  improvement  byDc  Luc,  Roy,Shuck- 
bourgh,  &c. 

We  have  already  obferved  oftener  than  once,  that  if 
the  mercury  in  the  barometer  ftands  at  30  inches,  and  if 
the  air  and  mercury  be  of  the  temperature  32'*’  in  Fah¬ 
renheit's  thermometer,  a  column  of  air  87  feet  thick 
has  the  fame  weight  with  a  column  of  mercury  of  an 
inch  thick.  Therefore,  if  vve  carry  the  barometer  to  a 
higher  place,  fo  that  the  mercury  finks  to  29.9,  vve  have 
afeended  87  feet.  Now,  fuppofe  vve  carry  it  ilill  higher, 
and  that  the  mercury  ftands  at  29.8  ;  it  is  required  to 
know  what  height  we  have  now  got  to  ?  We  have  evi¬ 
dently  afeended  through  another  ftratum  of  equal  weight 
with  the  former :  but  it  muft  be  of  greater  thicknefs, 
becaufe  the  air  in  it  is  rarer,  being  lefs  comprefled.  We 
may  call  the  denfity  of  the  firft  ftratum  300,  meafuring 
the  denfity  by  the  number  of  tenths  of  an  inch  of  mercu¬ 
ry  which  its  elafticity  proportional  to  its  denfity  enables 
it  to  fupport.  For  the  fame  reafon,  the  denfity  of  the 
fecond .ftratum  muft  be  299:  but  when  the  weights  are 
equal,  the  bulks  are  inversely  as  the  denfities  ;  and  when 
the  bafes  of  the  ftrata  are  equal,  the  bulks  are  as  the 
thicknefles.  Therefore,  to  obtain  the  thicknefs  of  this 
fecond  ftratum,  fay  299:300z::87 187,29;  and  this  fourth 
term  is  the  thicknefs  of  the  fecond  ftratum,  and  vve  have 
afeended  in  all  174,29  feet.  In  like  manner  vv^e  may  rife 
till  the  barometer  (hows  the  denfity  to  be  298 :  then  fay, 
298:30=87:87,584  for  the  thicknefs  of  the  third 
ftratum,  and  261,875  or  261-^  for  the  whole  afeent ; 
and  vve  may  proceed  in  the  fame  way  for  any  num¬ 
ber  of  mercurial  heights,  and  make  a  table  of  the  corre- 
fponding  elements  as  follows  :  where  the  firft  column  is 
the  height  of  the  mercury  in  the  barometer,  the  fecond 
column  is  the  thicknefs  of  the  ftratum,  or  the  elevation 
above  the  preceding  ftation  ;  and  the  third  column  is 
the  whole  elevation  above  the  firft  ftation. 
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ftation  the  mercurial  height  was  29,8,  and  that  at  the  Taking 
upper  ftation  it  was  29,1 .  hetghrs,  ^ 

29,1  79^^44 

29,8  i74»29i 


Bar. 

Strat. 

Kiev. 

3^ 

00,000 

00,000 

29,9 

87,000 

87,000 

29,8 

87,291 

174,291 ' 

29.7 

87,584 

261,875 

29,6 

87,879 

349,754 

29.5 

88,176 

437,930 

29.4 

88,475 

526,405 

29.3 

88,776 

615,181 

29.2 

89,079 

704,260 

29,1 

89,584 

793,^44 

29 

89,691 

883,335 

4Z 


Having  done  this,  we  can  now  meafure  any  elevation 
Within  the  limits  of  our  table,  in  this  maimer. 

Obferve  the  barometer  at  the  lower  and  at  the  upper 
tations,  and  write  down  the  correfponding  elevations, 
bubtraa  the  one  from  the  other,  and  the  remainder  is 
the  height  required.  Thus  fuppofe  that  at  the  lower 


619,353  =:Elcvation. 

Wc  may  do  the  fame  thing  with  tolerable  accuracy 
without  the  table,  by  taking  the  medium  m  of  tlie  mer¬ 
curial  heights,  and  their  difference  J  in  tenths  of  an  inch ; 
and  then  fay,  as  m  to  300,  fo  is  Syc/  to  the  height  requi- 

,  ,  ,  300X87'^/  26ioo(^ 

red  h  :  or  h-=^ - = - -  Thus,  111  the 

m  m 

foregoing  example,  m  is  294,5,  and^  is:i::7  ;  and  there¬ 
fore  h  —  =620,4,  differing  only  one  foot  from 

the  former  value. 

Either  of  thefe  methods  is  fulHcicntly  accurate  for 
moil  purpofes,  and  even  in  very  great  elevations  vvnll 
not  produce  any  error  of  coiifequence  :  the  whole  error 
of  the  elevation  883  feet  4  inches,  which  is  the  extent  of 
the  above  table,  is  only  }  of  an  inch. 

But  we  need  not  confine  ouidelves  to  method;  of  ap-  243 
proximation,  when  we  have  an  accurate  and  fcicntii.c 
method  that  is  equally  eafy.  We  have  feen  that,  upon 
the  fuppofition  of  equal  gravity,  the  denfities  of  the  air 
are  as  the  ordinates  of  a  logarithmic  curve,  having  the 
line  of  elevations  for  its  axis.  We  have  alfo  feen  that, 
in  the  true  theory  of  gravity,  if  the  dillances  from  the 
centre  of  the  earth  increafe  in  a  harmonic  progreflion,  the 
logarithm  of  the  denfities  will  decreafe  in  an  arithmeti¬ 
cal  progreflion  ;  but  if  the  greateft  elevation  above  the 
furface  be  but  a  few  miles,  this  harmonic  progreflion 
will  hardly  differ  from  an  arithmetical  one.  Thus,  if 
A/^,  Ar,  Ad,  are  I,  2,  and  3  miles,  vv^e  (hall  find  that 
the  correfponding  elevations  AB,  AC,  AD  are  fenfibly 
in  arithmetical  progreflion  alfo :  for  the  earth’s  radius 
AC  is  nearly  4000  miles.  Hence  it  plainly  follovv's, 

that  BC — AB  is - - ,  or  “  of  a  mile, 

4000X4001’  16CO4COO  ’ 

or  inch;  a  quantity  quite  infignincant.  Wc 

may  therefore  affirm  vvdthoiit  hefitation,  that  in  all  ac- 
ceffible  places,  the  elevations  increafe  iii  an  arithmetical 
progreflion,  while  the  denfities  decreafe  in  a  geometrical 
progreflion.  Therefore  the  ordinates  are  proportional 
to  the  numbers  which  are  taken  to  meafure  the  denfities, 
and  the  portions  of  the  axis  are  proportional  to  the  lo¬ 
garithms  of  thefe  numbers.  It  follows,  therefore,  that 
we  may  take  fuch  a  fcalc  for  meafuring  the  denfitiei 
that  the  logarithms  of  the  numbers  of  this  fcale  fhall  be 
the  very  portions  of  the  axis  ;  that  is,  of  the  vertical  line 
in  feet,  yards,  fathoms,  or  what  meafure  wc  picafe  ;  and 
we  may,  on  the  other  hand,  choofe  inch  a  fi:ale  for  mea¬ 
furing  our  elevations,  that  the  logarithms  of  our  fcale  of 
denfities  fhall  be  parts  of  this  fcale  of  elevations  ;  and  wc 
may  find  either  of  thefe  fcales  fcientifically.  For  it  is  a 
known  property  of  the  logarithmic  curves,  that  when  the 
ordinates  arc  the  fame,  the  Intercepted  portions  of  the 
abfeifirs  are  propoitioiial  to  their  fubtangents.  Now  wc 
know  the  fubtaiigent  of  the  atmofpherlcal  logarithmic  ; 
it  is  the  height  of  the  homogeneous  atmofphere  in  any 
meafure  we  pleafe,  fuppofe  fathoms :  wefind  this  height 
by  comparing  the  gravities  of  air  and  mercuiy,  whea 
2  both 


I 
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Barometer,  both  are  of  fontd  determined  denfity.  Thus,  in  the 
temperature  of  32^  of  Fahrenheit’s  thennometer,  when 
the  barometer  Hands  at  30  inches,  it  is  known  (by  many 
experiments)  that  mercury  is  10423,068  times  heavier 
than  air ;  therefore  the  height  of  the  balancing  column 
of  homogeneous  air  will  be  10423,068  times  ?o  inches; 
that  is,  4342,94^  Englifli  fathoms.  Agair^,  it  is  known 
that  the  fubtangent  of  our  common  logarithmic  tables, 
where  i  Is  the  logarithm  of  the  number  ic,ls  0,4  ^4294  5. 
Therefore  the  number  0,4342945  is  to  the  difference 
D  of  the  logarithms  of  any  two  barometric  heights  as 
4342,945  fathoms  are  to  the  fathoms  F  contained  In 
the  portion  of  the  axis  of  the  atmofpherlcal  logarith¬ 
mic,  which  Is  intercepted  between  the  ordinates  equal 
to  thefe  barometrical  heights;  or  that  0,4342945 :  D 
-4342.945  :  r,  and  €,4342,945  :  4342,94;  =  D  :  I'  j 
but  0,4342945  Is  the  ten  thoufandth  part  of  4^42,945, 
and  therefore  D  Is  the  ten-thoufandth  part  of  F. 

844  And  thus  It  happens,  by  mere  chance,  that  the  loga¬ 
rithms  of  the  denlities,  meafured  by  the  inches  of  mer¬ 
cury  which  their  elaflicity  fupports  in  the  barometer, 
are  juft  the  ten-thoufandth  part  of  the  fathoms  con¬ 
tained  in  the  con*efponding  portions  of  the  axis  of  the 
atmofpherlcal  logarithmic.  Therefore,  if  we  multiply 
our  common  logarithms  by  1000.:,  they  will  exprefsthe 
fathoms  of  the  axis  of  the  atmofpherlcal  logarithmic ;  no¬ 
thing  is,  more  eafily  done.  Our  logarithms  contain  what 
is  called  the  index  or  charadieriftic,  which  is  an  integer 
and  a  number  of  decimal  places.  Let  us  juft  remove 
the  integer-place  four  figures  to  the  right  Iiand :  thus 
the  logarithm  of  60  Is  1.7781513,  which  is  one  integer 
7781 513 

and  Multiply  this  by  1 0,000,  and  we  ob¬ 
tain  17781,513,  or  17781 

The  pra6lical  application  of  all  this  reafoning  is  ob¬ 
vious  and  eafy :  obferve  the  heights  of  the  mercury  in 
the  barometer  at  the  upper  and  lower  ftations  in  Inches 
and  decimals  ;  take  the  logarithms  of  thefe,  and  fub- 
tra£t  the  one  from  the  other :  the  difference  between 
them  (accounting  the  four  firft  decimal  figures  as  Inte¬ 
gers)  is  the  difference  of  elevation  of  fathoms. 

Example, 

Merc.  Height  at  the  lower  ftation  29,8  1.4742163 

upper  ftation  29,1  1.4638930 

DIff.  of  Log.  X 1 0000  0.0103,233 

23  3 

or  103  fathoms  and^—  of  a  fathom,  which  is  619,392 

feet,  or  6 1 9  feet  4I  Inches  ;  differing  from  the  approxi¬ 
mated  value  formerly  found  about  4  an  inch. 

Such  Is  the  general  nature  of  the  barometric  meafure- 
ment  of  heights  firft  fuggefted  by  Dr  Halley;  and  it  has 
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calculated  In  this  way  with  the  fame  helghl;  meafured 
geometrically.  It  was  Indeed  in  this  way  that  the  pre- 
cife  fpccifc  gravity  of  air  and  mercury  was  moft  accu¬ 
rately  determined;  namely,  byobferving,  that  when  the 
temperature  of  air  and  mercury  was  32,  the  difference 
of  the  logarithms  of  the  mercurial  heights  were  precife- 
ly  the  fathoms  of  elevation.  i3ut  it  requires  many  cor- 
reaiens  to  adjuft  this  method  to  the  cucumftances  of 
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the  cafe;  and  it  was  not  till  ver}*  lately  that  it  has  been  T&khj 
fo  far  adjufted  to  them  as  to  become  ufeful.  We  are 
chiefly  indebted  to  Mr  de  Liic  for  the  improvements. 

The  great  elevations  in  Switzerland  enabled  him  to 
make  an  Iminenfe  number  of  cbfervations,  in  almoft 
eveiy  variety  of  circumftances.  Sir  George  Sliuckbourgh 
alfo  made  a  great  number  with  moft  accurate  inftruments^ 
in  much  greater  elevations,  in  the  fame  country ;  and  he 
made  many  chamber  experiments  for  determining  d>e 
laws  of  variation  in  the  fiibordinate  circumftances.  Gene¬ 
ral  Roy  alfo  made  many  to  the  fame  purpofe.  And  to 
thefe  two  gentlemen  we  are  chiefly  obliged  for  tlic 
correiftions  which  are  now  generally  adopted.  44^ 

It  is  eafy  to  perceive  that  the  method,  as  already  h  depen 
expreffed,  cannot  apply  to  ever}' cafe  ;  it  depends  011^'^ ‘*1® 
the  fpccific  gravity  of  air  and  mercur)',  combined  with  uh 
the  fuppofition  that  this  is  aff'edled  only  by  a  change  ^andme: 
prcjfure,  Ijiit  fince  all  •bodies  are  expanded  by  heat,  c.ry. 
and  as  there  Is  no  reafon  to  fiippofe  that  they  are  equal¬ 
ly  expanded  by  It,  It  follows  that  a  change  of  temperature 
will  change  the  relative  gravity  of  mercury  and  air, 
even  although  both  fuffer  the  fame  change  of  tempera¬ 
ture  :  and  fince  the  air  may  be  warmed  or  cooled 
when  the  mercury  is  not,  or  may  change  Its  tempera¬ 
ture  Independent  of  It,  we  may  expect  ftill  greater  va¬ 
riations  of  fpecific  gravity. 

The  gentTal  effect  of  an  augmentation  of  the  fpecific 
gravity  of  the  mercury  inuft  be  to  Increafe  the  fubtan¬ 
gent  of  the  atmofpherical  logarithmic ;  In  which  cafe  the 
logarithms  of  tlie  dcnfities,  as  meafured  by  Inches  of 
mercury,  will  exprefs  meafures  that  are  greater  than  fa¬ 
thoms  In  the  fame  proportion  that  the  fubtangent  is  In- 
creafed  ;  or,  when  the  mr  is  more  expanded  thaivthe 
mercury,  it  will  require  a  greater  height  of  homogene¬ 
ous  atmofphere  to  balance  30  Inches  of  mercury,  and  a 
given  fall  of  mercury  will  then  correfpond  to  a  thicker 
ftratum  of  air. 

In  order,  therefore,  to  perfetft  this  method,  we  muft 
learn  by  experiment  how  much  mercury  expands  by  an 
increafe  of  temperature  ;  we  muft  alfo  learn  how  much 
the  air  expands  by  the  fame,  or  any  change  of  tempera¬ 
ture;  and  how  much  Its  elafticlty  is  affe<fted  by  it.  Both 
thefe  circumftances  muft  be  confldered  in  the  cafe  of 
air ;  for  it  might  happen  that  the  elafticity  of  the  air  13 
not  fo  much  affeefted  by  heat  as  its  bulk  is. 

It  will,  therefore,  be  proper  to  ftate  in  this  place  the 
experiments  which  have  been  made  for  afcertalning 
thefe  two  expanfions.  , 

The  moft  accurate,  and  the  beft  adapted  experiments 
for  afceilaining  the  expanfion  of  mercury,  are  thofe  ofRoy’st, 
General  Roy,  publlfhed  in  the  67  th  volume  of  tliepefi^* 
Pliilolbphical  Tranfadllons,  He  expofed  30  Inches 
mercury',  aftually  fupported  by  the  atmofphere  in  a 
rometer.  In  a  nice  apparatus,  by  which  It  could  be  made 
of  one  uniform  temperature  through  its  whole  length ; 
and  he  noted  the  expanfion  of  it  in  decimals  of  an  inch. 
Thefe  are  contained  In  the  following  table  ;  where  the 
firft  column  exprefl'es  the  temperature  by  Fahrenheit’s 
thermometer,  the  fecond  column  expreffes  the  bulk  of 
the  mercury,  and  the  third  column  the  expanfion  of  an 
Inch  of  mercury  for  an  increafe  of  one  degree  In  the  ad¬ 
joining  temperatures. 

TablS 
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Table  A. 


Tr  nil* 

B«ik  'f 

Evpan.  fur 

212° 

3".5>'7 

0,0000763 

202 

3'-,488« 

0,0000787 

192 

30,4652 

c, 00008 10 
0,00008?  3 

182 

30.44^9 

172 

3=»4>59 

0,0000857 

162 

30,3902 

0,0000880 

152 

33,3638 

0,0000903 

142 

33.33<i7 

0,0000923 

332 

30,3090 

0,0000943 

J22 

30.2807 

0,0000963 

I  12 

30,2518 

0,0000983 

102 

30,2223 

c,ocoioo3 

92 

30,1922 

c,' >001023 

82 

30,161  ? 

0,0001043 

72 

30,1302 

0,0001063 

62 

30,3984 

0,0001077 

5* 

30,0661 

0,0001093 

42 

30*0335 

0,000 1 1 10 

8^ 

30,0000 

0,000  1  1  27 

22 

29,9662 

0,0001143 

12 

29,9519' 

0,0001  1  60 

2 

0 

29,8901 

0,0000177 

Tills  table  gives  rife  to  fome  refteftions.  The  fcale 
of  the  thermometer  Js  conilrii(fi;ed  on  the  fuppofition 
that  the  fuceeiFive  degrees  of  heat  are  meafured  by 
equal  increments  of  bulk  in  the  mercury  of  the  ther¬ 
mometer.  How  comes  it,  therefore,  that  this  is  not  ac¬ 
companied  by  equal  increments  of  bulk  in  the  merctiry 
of  the  column,  but  that  the  correfponding  cxpanfions 
of  this  column  do  continually  diminifh  ?  General  Roy 
attributes  this  to  the  gradual  detachment  of  elaftlc  mat¬ 
ter  from  the  mercury  by  heat,  which  prefTes  on  the  top 
of  the  column,  and  therefore  fhorten’s  it.  He  applied 
a  boiling  heat  to  the  vacuum  a*top,  without  producing 
any  farther  deprefTion  ;  a  proof  that  the  barometer  had 
been  carefully  filled.  It  had  indeed  been  boiled  through 
its  whole  length.  He  had  attempted  to  meafure  the 
mercurial  expanfron  in  the  ufiial  way,  by  filling  30  inch¬ 
es  of  the  tube  with  boiled  mercury,  and  expofing  it  to 
the  heat  with  the  open  end  uppermoft,  Rut  here  it 
is  evident  that  the  expanlion  of  the  tube,  and  its  folid 
contents,  mull  be  taken  into  the  account.  The  expan- 
iion  of  the  tube  was  found  fo  exceedingly  irregular, 
and  fo  incapable  of  being  determined  with  precifion 
for  the  tubes  which  were  to  be  employed,  that  he  was 
obliged  to  have  recourfe  to  the  method  with  the  real 
barometer.  In  this  no  regard  was  necelfary  to  any 
circumllance  but  the  perpendicular  height.  There  was, 
belides,  a  propriety  in  examining  the  mercury  in  the 
very  condition  m  which  it  was  iifed  for  meafuring  the 
prclfure  of  the  atmofphere  ;  becaufe  whatever  compli¬ 
cation  there  ^vas  in  the  refults,  it  was  the  fame  in  the 
barometer  in  adiial  ufe. 

The  moft  obvious  manner  of  applylnji  thefe  experi¬ 
ments  on  t  le  expanfion  of  mercury  to  our  purpofe,  is  to 
^  height  of  the  mercury  to  what  it 

been  if  It  were  cf  the  temperature  32. 
lus,  uppofe  that  the  obferved  mercurial  height  is 
9>2,  an  that  the  temperature  of  the  mercury  is  72^ 
maice  30,1302  :  30^29,2  ;  29,0738;  This^  wiU  be 
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the  true  meafure  of  the  denilty  of  the  a*r  of  the  ftan- 
dard  temperature.  In  order  that  we  may  obtain  the 
exadl  temperature  of  the  mercury,  it  is  proper  that 
the  obfervatlon  be  made  by  means  of  a  thermometer  at¬ 
tached  to  the  barometer-frame,  fo  as  to  warm  and  cool 
along  with  it. 

Or,  x\  is  may  be  done  without  the  help  of  a  tabic, 
and  with  fuffiflent  accuracy,  from  the  circumllance 
that  the  expanfion  of  an  inch  of  mercury  for  one  degree 
diminilhes  very  nearly  part  in  each  fucceeding  de¬ 

gree.  If  therefore  we  take  from  the  expanlion  at  32^ 
its  thoufandth  part  for  each  degree  of  any  range 
above  it,  we  obtain  a  mean  rate  of  expanlion  for 
that  range.  If  the  obferved  temperature  of  the  mer¬ 
cury  is  below  32^  we  miiH  add  this  corredlloii  to 
obtain  the  mean  expanfion.  This  rule  will  be  made 
more  exa£l  if  we  fiippofe  the  expanfion  at  32®  to 
be  ^ o,nooi  1 2 7.  Then  multiply  the  obferved  mer¬ 
curial  height  by  this  expanfion,  and  we  obtain  the  cor- 
rcdlion  ,  to  be  fubtradled  or  added  according  as  the  tem¬ 
perature  of  the  mercury  was  above  or  below  Thus 
to  abide  by  the  former  example  of  72^.  This  exceeds 
32^  by  40:  therefore  take  40  from  0,0001127,  and 
we  have  0,0001087  for  the  medium  expanfion  for  that 
range.  Multiply  this  by  40,  and  we  have  the  whole 
expanfion  of  one  inch  of  mercury,  1:1^0,004348.  Mul¬ 
tiply  the  Inches  of  mercurial  height,  viz.  29,2,  by 
this  expanfion,  and  we  have  for  the  corre6lion  0,12696* 
V’hicli  being  fubtra6led  from  the  obferved  height  leaver 
29,07304,  differing  from  the  accurate  quantity  lefs  than 
the  thoufandth  part  of  an  inch.  This  rule  is  very  eafily 
kept  in  the  memory,  and  fnperfedes  the  ufe  of  a  table. 

This  corredllon  may  be  made  with  all  necelfary  ex- 
a6lncfs  by  a  rule  ftlll  more  fimple ;  namely,  by  multi¬ 
plying  the  obferved  height  of  the  mercury  by  tlie  dif¬ 
ference  of  its  temperature  from  32*^,,  and  cutting  off 
four  cyphers  before  the  decimals  of  the  mercurial  height. 
This  will  feldom  err  of  an  inch.  We  even  believe 
that  it  is  the  moll  exa6l  method  within  the  range  of 
temperatures  that  can  be  expelled  to  occur  in  mea- 
furing  heights  :  for  it  appears,  by  comparing  many 
experiments  and  obfervations,  that  General  Roy’s  mea- 
fiire  of  the  mercurial  expanfion  is  too  great,  and  that 
the  expanfion  of  an  inch  of  mercury  between  20^^  and  70 
of  Fahrenheit’s  thermometer  does  not  exceed  0,000102 
per  degree.  Having  thus  corredled  tlie  obferved  mer¬ 
curial  heights  by  reducing  them  to  what  they  would 
have  been  if  the  mercury  had  been  of  the  llandard  tem¬ 
perature,  the  logarithms  of  the  corredled  heights  are  ta¬ 
ken,  and  their  difference,  multiplied  by  loooo,  will 
give  the  difference  of  elevations  in  Eiiglilh  fathoms. 

There  is  another  way  of  applying  this  corredlion, 
fully  more  expeditious  and  equally  accurate.  The 
diflerence  of  the  logarithms  of  the  mercurial  heights  is 
the  meafure  of  the  ratio  of  thofe  heights.  In  like 
manner  the  difference  of  the  logarithms  of  the  obferved 
and  corrt6led  heights  at  any  llation  is  the  meafure  of 
the  ratio  of  thofe  heights.  Therefore  this  lull  difference 
of  the  logarithms  is  the  meafure  of  the  corredlion  of 
this  ratio.  Now  the  obfei-ved  height  is  to  the  cor- 
re6led  lieight  nearly  as  i  to  i,oooro2.  The  logarithm 
of  this  ratio,  or  tlie  difference  of  tlie  logarithms  of  1 
and  1 ,000 1 02 ,  is  0,0000444.  This  is  the  eorre6lioii  for 
each  degree  that  the  temperature  of  the  mercury  differs, 
from  32.  Therefore  multiply  0,0000444  diffe¬ 

rence  of  the  mercurial  temperatures  from  32,  and  the 
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iBuromcter.  pvodtiilcJ  will  hc  the  corrcftlons  of  the  rrfpedjvc  loga- 

4  But  there  is  fHlI  an  eafier  way  of  applying  the  lo¬ 

garithmic  corredion.  If  both  the  mercurial  tempera¬ 
tures  are  the  fame,  the  differences  of  their  logarithms 
will  be  the  fame,  although  each  may  be  a  good  deal 
above  or  below  the  ftandard  temperature,  if  the  ex- 
panfion  be  very  nearly  equable.  The  corre^Iion  will  be 
neceffary  on)y  when  the  temperatures  at  the  two  lla- 
tions  are  different,  and  will  be  proportional  to  this- dif¬ 
ference.  Therefore,  if  the  difference  of  the  mercuri^ 
temperatures  be  multiplied  by  0,0000444,  tl^  produdl 
will  be  the  corre6lion  to  be  made  on  the  difference  or 
the  logarithms  of  the  mercurial  heights. 

But  farther,  fince  the  differences  of  the  loganthms 
of  the  mercurial  heights  are  alfo  the  differences  of  ele¬ 
vation  in  Englifli  fathoms,  it  follows  that  the  correc¬ 
tion  is  alfo  a  difference  of  elevation  in  Englifh  fathoms, 
or  that  the  corre6lion  for  one  degree  of  difference  of 
mercurial  temperature  is  of  a  fathom,  or  3  2  inch¬ 

es,  or  2  feet  8  inches. 

This  corre6tion  of  2.8  for  every  degree  of  difference 
of  temperature  muff  be  fubtradled  from  the  elevation 
found  by  the  general  rate,  when  the  mercury  at  the 
upper  flation  is  colder  than  that  at  the  lower.  For 
when  this  is  the  cafe,  the  mercurial  column  at  the  up¬ 
per  Ration  will  appear  too  fhort,  the  preffure  of  the 
atmofphcre  too  fmall,  and  therefore  the  elevation  in  the 
atmofphere  will  appear  greater  than  it  really  is.  ^ 

Therefore  the  rule  for  this  corredion  will  be  to 
multiply  0,0000144  by  the  degrees  of  difference  be¬ 
tween  the  mercurial  temperatures  at  the  two  Rations, 
and  to  add  or  fubtrad  the  produd  from  the  elevation 
found  by  the  general  rule,  according  as  the  mercuiy’^at  the 
upper  Ration  is  hotter  or  colder  than  that  at  the  lower. 

If  the  experiments  of  General  Roy  on  the  expanfion 
of  the  mercury  in  a  real  barometer  be  thought  moR  de- 
fer^’ing  of  attention,  and  the  expanfion  be  confidered  as 
variable,  the  logarithmic  difference  correfponding  t©  this 
expanfion  for  the  mean  temperature  of  the  two  barome¬ 
ters  may  be  taken.  Thefe  logarithmic  differences  are 
contained  in  the  following  tabic,  w'hich  is  caiTicd  as  far 
as  1 1 2°,  beyond  which  it  is  not  probable  that  any  ob- 
fervations  will  be  made.  The  number  for  each  tempera¬ 
ture  is  the  difference  between  the  logarithms  of  30  inches, 
of  the  temperature  32,  and  of  30  inches  expanded  by 
that  temperature. 

Table  B. 


^  T  I  C  S. 

mercury.  The  relative  gravity  of  tlie  ivro,  on  which 
the  fubtangent  of  the  logarithmic  curve  depends,  and 
confequently  the  unit  of  our  fcale  of  elevations,  is  much 
more  affeded  by  the  heat  of  the  air  than  by  the  heat  of 
the  mercury. 

This  adjuRment  is  of  incomparably  greater  difficulty 
than  the  former,  and  we  can  hardly  hope  to  make^  it 
perfed.  We  (hall  narrate  the  chief  experiments  which 
have  been  made  on  the  expanfion  of  air,  and  deduce 
from  them  fuch  rules  as  appear  to  be  neceffary  confe- 
quences  of  them,  and  then  notice  the  circumRances 
wdiich  leave  the  matter  Rill  imperfed.  ^ 

General  Roy  compared  a  mercurial  and  an  air  ther-  Compari. 
mometer,  each  of  which  was  graduated  arithmetically/™^^* 
that  is,  the  units  of  the  fcales  were  equal  bulks  of  mer-3„j,|/ 
cury,  and  equal  bulks  -  (perhaps  different  from  the  for- thermoiut, 
mer)  of  air.  He  found  their  progrefs  as  in  the  follow- 
inec  table. 

^  Table  C. 


35? 


Merc.! 

D.ff. 

Air. 

OifF. 

212 

20 

212,0 

17,6 

i8,2 

192 

20 

I94»4 

172 

20 

176,2 

18,8 

152 

132 

1  12 

20 

20 

i57»4 

138,0 

1 18,0 

194 

20,0 

20,8 

20 

97>2 

92 

20 

21,6 

72 

20 

22,6 

52 

20 

53»o 

21,6 

32 

20 

3J»4 

20,0 

I  2 

11,4 

1 

155 


3^0 


Temp. 


112® 

1C2 

92 

82 

72 

62 

52 

42 

32 

22 

12 

O 


i,og.  difF. 

Dec.  01 
Fath. 

Ft.  In. 

0.0000427 

»427 

2.7 

0.0000436 

2.7 

*0.0000444 

»444 

2.8 

O.OOCO453 

H53 

2.9 

0.0000460 

,460 

2.9 

O.OCOO468 

,468 

2. 10 

O.OOOC475 

>475 

2.10 

0.0000482 

2.1  I 

0.0000489 

,489 

2.1  t 

O.COOO497 

>497 

3.0 

O.OO00504 

>504 

3‘0 

^5  7  ’• 

^he  tern-  It  is  alfo  neceffary  to  attend  to  the  temperature  of 
perature  of  the  air  ;  and  the  change  that  is  produced  by  heat  in  its 
a^fo  is  of  much  greater  confequence  than  that  of  the 

tended  to, 


It  has  been  eRablifhed  by  many  experiments  that 
equal  increments  of  heat  produce  equal  increments  in 
the  bulk  of  mercury.  The  differences  of  temperature 
are  therefore  expreffed  by  the  fecond  column,  and  may 
be  confidered  as  equal ;  and  the  numbers  of  the  third 
column  rauft  be  allowed  to  exprefs  the  fame  tempera¬ 
tures  with  thofc  of  the  firR.  They  diredly  exprefs  the 
bulks  of  the  air,  and  the  numbers  of  the  fourth  column 
exprefs  the  diff^erences  of  thefe  bulks.  Thefe  are  evi¬ 
dently  unequal,  and  (how  that  common  air  expands  moft 
of  all  %vhen  of  the  temperature  62  nearly. 

The  next  point  was  to  determine  what  was  the  adual 
increafe  of  hulk  by  fome  known  increafe  of  heat.  For  , 
this  purpofe  he  took  a  tube,  having  a  nan*ow  bore,  and^^^^,jijB. 
a  ball  at  one  end.  He  meafured  with  great  care  thecreafeo^ 
capacity  of  both  the  ball  and  the  tube,  and  divided  thebulH^®. 
tube  into  equal  fpaces  which  bore  a  determined  j 

portion  to  the  capacity  of  the  biill.  This  apparatus 
was  fet  in  a  long  cylinder  filled  with  frigorific  mixtures 
or  with  water,  which  could  be  uniformly  heated  up  to 
the  boiling  temperature,  and  was  accompanied  by  a  nice 
tliermoineter.  The  expanfion  of  the  air  was  meafured 
by  means  of  a  column  of  mercury  which  rofe  or  funk  lu 
the  tube.  The  tube  being  of  a  fmall  bore,  the  mercu¬ 
ry  did  not  drop  out  of  it ;  and  the  bore  being  chofen 
as  equable  as  poflible,  this  column  remained  of  an  uni¬ 
form  lengtlpi,  whatever  part  of  the  tube  it  chanced  to 
occupy.  By  this  contrivance  he  was  able  to  examine 
the  expanfibility  of  air  of  various  deiifities.  When  the 
column  of  mercuiy  contained  only  a  fmgle  drop  or  two,^ 
the  air  was  nearly  of  the  denfity  of  the  external  air.  h 
he  wifhed  to  examine  the  expanfion  of  air  twice  or  thnee 
as  denfa,,  he  ufed  a  column  of  30  or  60  inches  long* 
and  to  examine  the  expanfion  of  air  that  is  rarer 
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the  external  air,  he  placed  the  tube  with  the  ball  upper- 
moft,  the  open  end  coining  through  a  hole  in  the  bot¬ 
tom  the  veffel  containing  the  mixtures  or  water.  By 
this  pofition  the  column  of  mercury  was  hanging  in  the 
tubefrupported  by  the  prefTure  of  the  atmofphere  ;  and 
the  elailicity  of  the  included  air  was  meafured  by  the 
difference  between  the  fufpended  column  and  the  com- 
mon  barometer. 

The  following  table  contains  the  expanfion  of  i  coo 
parts  of  air,  nearly  of  the  common  denfity,  by  heating  it 
from  o  to  212.  The  firll  column  contains  the  height 
of  the  barometer  ;  the  fecond  contains  this  height  aug¬ 
mented  by  the  fmall  column  of  mercuiy  in  the  tube  of 
the  manometer,  and  therefore  expreffes  the  denfity  of 
the  air  examined ;  the  third  contains  the  total  expan- 
fion  of  1 000  parts  ;  and  the  fourth  contains  the  expani 
fion  for  lO,  fuppohng  it  uniform  throughout. 

Table  D. 


Barom. 

Denfity  I  Expanfion 
of  Air  ofioooi'ts 

Expanfion 

by  i*. 

examined. 

by  a  12®. 

29,9; 

31.52 

483,8^ 

2,2825 

30.07 

30.77 

482,10 

2,2741 

29.48 

29,90 

480,74 

2,2676 

29,90 

30,73 

485,86 

2,2918 

29,96 

30,92 

489.45 

2,3087 

29,90 

30.55 

476,04 

2-2455 

29,95 

30,60 

487.55 

2,2998 

30,07 

30,60 

482,80 

2,2774 

2948 

30,00 

489  47 

2,3087 

Mean 

30,62 

484,21 

2,2840 

Hence  it  appears,  that  the  mean  expanfion  of  icco 
parts  of  air  of  the  denfity  30,62  by  one  degree  of  Fah¬ 
renheit's  thermometer  is  2,284,  or  that  1000  becomes 
1002,284. 

If  this  expanfion  be  fuppofed  to  follow  the  fame  rate 
that  was  obferved  in  the  comparifon  of  the  mercurial  and 
air  thermometer,  we  (hall  find  that  the  expanfion  of  a 
thoufand  parts  of  air  for  one  degree  of  heat  at  the  different 
intermediate  temperatures  will  be  as  in  the  following  table. 

Table  E. 


Temp. 

Total 

Ex  pan  flop 

Ex}  anfion 
for  1°. 

212 

192 

172 

152 

132 

112 

92 

82 

72 

62 

*  52 
42 
32 
22 

12 

0 

484,210 
444,01 1 
402,452 
359.503 

3 '5.193 

269,513 

222,006 

197,795 

iTz,6ji 
147,090 
12 ',053 

95,929 

71.718 

48,421 

26,038 

2,0099 

2,0080 

2.1475 

2.2155 

2,2840 

2.3754 

2,4211 

2.5124 

2,5581 

2,6037 

2.5 ' 24 

2,4211 

2.3297 

2.2383 

2,1698 

If  we  would  have  a  mean  expanfion  for  any  particu* 
lar  range,  as  between  12^  and  92*^,  which  is  the  moft 
likely  to  comprehend  all  the  geodaetical  obfervations, 
we  need  only  take  the  difference  of  the  bulks  26,038 
and  222,006.=  195,968,  and  divide  this  by  the  inter¬ 
val  of  temperature  80®,  and  we  obtain  2,4496,  or  2,45 
for  the  mean  expanfion  for  i^. 

It  would  perhaps  be  better  to  adapt  the  table  to  a 
mafs  of  1000  parts  of  air  of  the  ftandard  temperature 
32°  ;  for  in  its  prrfent  form  it  fiiows  the  expanfibility 
of  air  originally  of  the  temperature  o.  This  will  be 
done  with  fufficient  accuracy  by  faying  (for  212°) 
1071,718  :  1484,210=1000,;  13849,  and  fo  of  the 
reft.  Thus  we  fhallconftru(S:  the  following  table  of  the 
expanfion  of  10,000  parts  of  air. 

Table  F. 


Taking 

heights. 


263 


Temp 

Bulk. 

Differ. 

Expaiif. 
for  l®. 

212 

192 

172 

152 

132 

1  12 
92 
82 
72 
62 

52 

42 

32 

22 

12 

0 

13489 

13474 

I  3087 
12685 
12272 

1 1846 
11403 
11177 
10942 
10704 
10461 
10226 
10000 

9783 

9574 

9331 

375 

387 

392 

413 

426 

443 

226 

235 
238 
243 
23  r 

226 

217 

209 

243 

18,7 

^9>3 

19.6 

20.6 
21,3 

22.1 

22.6 
23>5 
23*8 

23»5 

22,6 

20,9 

20.2 

This  will  give  for  the  mean  expanfion  of  1000  parts 
of  air  between  12®  and  92  =2,29. 

Although  it  cannot  happen  that>  in  meafuring  the  General 
differences  of  elevation  near  the  earth’s  furface,  we  ftiall 
have  occafion  to  employ  air  greatly  exceeding  the  com-  ' 

mon  denfity,  we  may  infert  the  experiments  made  by  above  thjc 
General  Roy  on  fuch  airs.  They  are  expreffed  in  the  common 
following  table  ;  where  column  firft-  contains  the  den-^^”f^^y» 
fities  meafured  by  the  inches  of  mercury  that  they  will 
fupport  when  of  the  temperature  32'’;  column  fecond  is 
the  expanfion  of  1000  part's  of  fuch  air  by  being  heated 
from  o  to  2 1 2  5  and  column  third  is  the  mean  expan- 
lion  for  I 


Table  G. 


Denfity. 

Expanfion 
for  211. 

Ex  pan f. 

0  r  1®. 

101,7  I 

45^54 

2,130 

9^.3 

423>23 

1,996 

80,5 

412,09 

i»944 

54.5 

439^87 

2,075 

49,7 

443^24 

2,091 

75.7  ! 

434 

2.047 

We  have  much  more  frequent  occafion  to  operate  in 
air  that  is  rarer  thaw  the  ordinary  ftate  of  the  fuperficial  bekw^l 

^  at  mo-  denfity, 
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Barometer  atmofphere,  General  Roy  accordingly  made  many  fx- 
'“■"""V  periments  on  fuch  airs.  He  found  in  general,  that  tjieir 
expanfibility  by  heat  was  analogous  to  that  of  air  in  its 
ordinary  denfity,  being  greateft  about  the  temperatuie 
6o®.  He  found,  too,  that  its  expanfibility  by  heat  di* 
minilhed  with  its  denfity,  but  he  could  not  deteiinine 
the  law  of  gradation.  When  reduced  to  about  f  ol 
the  denfity  of  common  air,  its  expanfion  was  as  fol- 
lows. 

Table 


Temp. 

Bulk. 

212 

I  i4'>504 

192 

1134,429 

172 

1 122,165 

1 108,015 

132 

1093,864 

112 

1079,636 

92 

1064,699 

72 

1043,788 

52 

1017,845 

32 

1000,000 

Difference. 


7»o75 

12,264 

14.150 

14.151 
14,228 

M>937 
20,91 1 

25^943 

17,845 


Mean  expanfion 


Expaiif. 
f.T  i«. 


<^’354 
0,613 
0,708 
0,708 
0,71  I 

0.747 

1,045 

i>297 

0,892 


0,786 


Alr^of  or-  From  this  very  extenfive  and  judicious  range  of  ex¬ 
dinary  den- periments,  it  is  evident  that  the  expanfibility  of  air  by 
fity  ex-  is  greateft.  when  the  air  is  about  its  ordinary  den- 

j^nds  denfitie«  it  is  greatly  diminifhed. 

It  appears  alfo,  that  the  law  of  coinprelTion  is  altered  ; 
for  in  this  fpecimen  of  the  rare  air  half  of  the  whole  ex¬ 
panfion  happens  about  the  temperature  99®,  but  in  air 
of  ordinary  denfity  at  105^  This  being  the  cafe,  we 
fee  that  the  experiments  of  Mr  Amontons,  narrated  in 
the  Memoirs  of  the  Academy  at  Paris  1702,  See.  are 
not  inconfiftent  with  thofe  more  perfpicuous  experiments 
of  General  Roy.  Amontons  found,  that  whatever  was 
the  denfity  of  the  air,  at  leaft  in  cafes  much  deafer 
than  ordinary  air,  the  change  of  1 80°  of  temperature 
iiicreafed  its  elafticity  in  the  fame  proportion  ;  for  he 
found,  that  the  column  of  mercury  which  it  fupported 


when  of  the 


was  increafed  4-  at  the 


temperature  50, 

temperature  212.  Hence  he  hallily  concluded,  that 
its  expanfibility  was  increafed  in  the  fame  proportion  ; 
but  this  by  no  means  follows,  unlefs  we  are  certain  that 
in  every  temperature  the  elafticity  is  proportional  to  die 
denfity.  This  is  a  point  which  ftill  remains  undecided; 
and  it  merits  attention,  becaufe  if  true  it  eftablifties  a 
remarkable  law  concerning  the  aftion  of  heat,  which 
would  feem  to  go  to  prove  that  the  elafticity  of  fluids 
is  the  property  of  the  matter  of  fire,  which  it  fuper- 
induccs  on  every  body  with  which  it  combines  in  the 
167  form  of  vapour. 

1  he  height  After  this  account  of  the  expanfion  of  air,  we  fee 
height  through  which  we  muft  rife  in  order  to 
a'^given^full  produce  a  given  fall  of  the  mercuiy  in  the  barometer,  or 
in  the  ba-  the  thicknefs  of  the  ftratum  of  air  equiponderant  with  a 
tenth  of  an  Inch  of  mercur}^,  muft  increafe  with  the  cx- 

2,29 


ronieter, 
increafes 
with  the 
air’s  txp; 
fion. 


panfion  of  air  ;  and  that  if  be  the  expanfion  for 

1000 

one  degree,  we  muft  multiply  the  excefs  of  the  tempera¬ 
ture  of  the  air  above  32°  by  0,00229,  and  multiply  the 
product  by  87,  in  order  to  obtain  the  thicknefs  of  the 
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ftratum  wher<  the  barometer  ftands  at  30  inches ;  or  Taking 
whatever  be  the  elevation  indicated  by  the  difference  of 
the  barometrical  heights,  upon  the  fuppofition  that  the 
air  Is  of  the  temperature  32'  ,  we  muft  multiply  this  by 
0,00229  for  every  degree  that  the  air  is  warmer  or 
colder  tliau  32.  The'  produ^  muft  be  added  to  the 
elevation  in  the  firft  cafe,  and  fubtra^led  in  the  latter.  ^ 

Sir  George  Shuckbourgh  deduces  0,0024  from  his 
experiments  as  the  mean  expanfion  of  air  in  the  ordi¬ 
nary  cafes  :  and  this  is  probably  nearer  the  truth  ;  be^ 
caufe  General  Roy^s  experiments  were  made  on  air 
which  was  freer  from  damp  than  the  ordinary  air  in 
the  fields  ;  and  It  appears  from  his  experiments,  that  a 
very  minute  quantity  of  damp  increafes  its  expanfibility 
by  heat  in  a  prodigious  degree.  ^ 

The  great  difficulty  is  howto  apply  thiscorredion 
or  rather,  how  to  determine  the  temperature  of  the 
in  thofe  extenfive  and  deep  ftrata  in  which  the  elevations  meahrinj 
are  mcafiired.  It  feldom  or  never  happens  that  the  ftra-heighw. 
turn  Is  of  the  fame  temperature  throughout.  It  is  com¬ 
monly  much  colder  aloft ;  it  is  alfo  of  different  conftitu- 
tions.  Below  It  Is  warm,  loaded  with  v?pour,  and  very 
expanfible  ;  above  It  Is  cold,  much  drier,  and  lefs  ex- 
panfible,  both  by  its  drynefs  and  its  rarity.  The  cur¬ 
rents  of  wind  are  often  difpofed  In  ftrata,  which  long 
retain  their  places  ;  and  as  they  come  from  different  re¬ 
gions,  are  of  different  temperatures  and  different  confti- 
tutions.  We  cannot  therefore  determine  the  expanfion 
of  the  whole  ftratum  with  precifion,  and  muft  content 
ourfelves  with  an  approximation  :  and  the  beft  appro¬ 
ximation  that  we  can  make  Is,  by  fuppofiiig  the  whole 
ftratum  of  a  mean  temperature  between  thofe  of  its  up¬ 
per  and  lower  extremity,  and  employ  the  expanfion  cor- 
refponding  to  that  mean  temperature. 

This,  however,  is  founded  on  a  gratuitous  fuppofition, 
that  the  whole  inteniiediate  ftratum  expands  alike,  and 
that  the  expanfion  Is  eciuable  in  the  different  interme¬ 
diate  temperatures  ;  but  neltlier  of  tliefe  ai*e  wairanted 
by  experiment.  Rare  air  expands  lefs  than  what  is 
denfer;  and  therefore  tlie  general  expanfion  of  the  whole 
ftratum  renders  its  denfity  more  uniform.  Hr  Horiley 
has  pointed  out  fome  curious  confequcnces  of  this  m 
Phil.  Tranf.  Vol.  LXIV.  There  is  a  particular  eleva¬ 
tion  at  which  the  general  expanfiiHi,  infteadof  diminift- 
ing  the  denfity  of  the  air,  increafes  It  by  the  fiipeiioi* 
expanfion  of  what  is  below;  and  we  know  that  the  ex¬ 
panfion  is  not  equable  In  the  intermediate  temperatures; 
but  we  cannot  find  out  a  rule  which  will  give  us  a  more 
accurate  corrcdlloii  than  by  taking  the  expanfion  for  the 
mean  temperature. 

AV^hen  we  have  done  this,  we  have  carried  the  me¬ 
thod  of  meafuring  heights  by  the  barometer  as  far  as  it 
can  go  ;  and  this  fource  of  remaining  error  makes  it 
needlefs  to  attend  to  fome  other  very  minute  equations 
which  theory  points  out.  Such  Is  the  diminution  of 
the  weight  of  the  mercury  by  the  change  of  dillancc 
from  the  centre  of  the  earth.  This  accompanies  the 
diminution  of  the  weight  of  the  air,  but  neither  fo  as  to 
compenfate  It,  nor  to  go  along  with  It  part  pafu. 

After  all,  there  are  found  cafes  wliere  there  is  a  re¬ 
gular  deviation  from  thofe  rules,  of  which  we  cannot 
give  any  veiy  fatisfatlory  account.  Thus  it  is  found, 
that  in  the  province  of  Quito  In  Peru,  wh  ch  is  at  a 
great  elevation  above  the  fiirface  of  the  ocean,  the 
heights  obtained  bv  thefe  rules  fall  confiderably  ffort  of 
^  '  the 
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niU^^w.tWrealUeigKts;  and  at  Spit/bergeu  they  confiderably 
’  '  exceed  them.  It  appears  that  the  air  in  the  circumpo¬ 

lar  regions  is  denfer  than  the  air  of  the  temperate  cli¬ 
mates  when  of  the  fame  heat  and  under  the  fame  pref- 
fure ;  and  the  contrary  feems  to  be  the  cafe  with  the 
air  In  the  torrid  zone, "  It  would  feem  that  the  fpecihc 
gravity  of  air  to  mercdry  is  at  Spitfbergen  about  i  to^ 
10224,  and  in  feru  about  i  to  13 100.  This  difference 
4s  with  great  probability  afcribed  to  the  greater  drjmefs 
vf  the  circumpolar  air. 

This  fource  of  error  will  always  remain  ;  and  it  iS 
’Combined  with  another,  which  fhould  be  attended  to 
by  all  who  praclife  this  method  of  meafuring  heights, 
namely,  a  difference  in  the  fpecific  gravity  of  the  quick- 
filver.  It  is  thought  fulficiently  pure  for  a  barometer 
when  it  is  cleared  of  all  calcinable  matter,  fo  as  not  to 
drag  or  fully  the  tube.  In  this  flate  it  may  contain  a 
confiderable  portion  of  other  metals,  particularly  of  fil- 
ver,  bifmuth,  and  tin»  which  will  diminifh  its  fpecific 
gravity.  It  has  been  obtained  by  revivification  from 
cinnabar  of  the  fpecific  gravity  14,229,  and  it  is  thought 
very  fine  if  13,65.  Sir  George  Shuckbourgli  found  the 

If  quickfilver  which  agreed  precifely  with  the  atmofpheri- 
I  cal  obfeiwatioiis  on  which  the  rules  are  founded  to  have 
the  fpecific  gravity  13,61.  It  is  feldom  obtained  fo 
heavy.  It  is  evident  that  thefe  variations  will  change 
the  whole  refults ;  and  that  it  is  abfolutely  neceffary>  in 
order  to  obtain  precifion,  that  we  know  the  denfity  of 
the  mercury  employed*  The  fubtangent  of  the  atmo- 
fphencal  logarithmic,  or  the  height  of  the  homogeneous 
atmofphere,  will  increafe  in.  the  fame  proportion  with 
the  denfity  of  the  merciiiy  ;  and  the  elevation  corre- 
fponding  to  of  an  inch  of  barometric  height  will 
change  in  the  fame  proportion. 

We  muft  be  contented  with  the  remaining  imperfec¬ 
tions  ;  and  WC  can  readily  fee,  that,  for  any  purpofe 
that  can  be  anfwered  by  fiich  meafurements  of  great 
heights,  the  method  is  fufficiently  exa6t;  but  it  is  quite 
inadequate  to  the  purpofe  of  taking  accurate  levels,  for 
diredling  the  conllru^fion  of  canals,  aquedinfts,  and 
1  other  works  of  this  kind,  where  ejttrcme  precifiOn  is  ab- 

I  folutely  neceflaiy. 

We  fhall  now  deduce  from  all  that  has  been  faid  oil 
this  fubjeft  fets  of  eafy  rules  for  the  praAice  of  this 
^  mode  of  meafurement,  illuftrating  them  by  an  example. 

I.  AI.  DE  Lve^s  Method, 

Ittod  >f  I*  Subtradl  the  logarithm  of  the  barometrical  height 
meaf  at  the  upper  llaticn  from  the  logarithm  of  that  at  the 

the^t  lower,  and  count  the  index  and  four  firfl  decinaal  figures 
mfte  VC-  remainder  ts  fathoms,  then-eft  as  a  decimal  frac- 

tordi.;ta  tion.  Call  this  they/fiwio/7* 

Vc  1 II.  Note  the  different  temperatures  of  the  rherciiry 
at  the  two  ftations,  and  the  mean  temperature.  Mul¬ 
tiply  the  Icg-aritliihic  expanfion  coiTefponding  to  this 
mean  temperature  (in  Table  B,  p.  126.)  by  the  differ¬ 
ence  of  the  two  temperatures,  and  fubtradl  the  produ(ft 
from  the  elevation  if  the  barometer  lias  been  coldeft  at 
the  upper  ftation,  otherwife  add  it.  Call  the  difference 
Or  the  fum  the  approximuted  elenyation, 

^  III.  Note  the  difference  of  the  temperatures  of  the 
air  at  the  two  ftations  by  a  detached  thermometer,  and 
^fo  ’the  m^an  temperature  and  its  difference  from  32®. 
^  Multiply  this  difference  by  the  expanfion  of  air  for  the 

mean  temperature,  and  multiply  the  approximate  eleva- 
L  Voi*.  XV.  Part  L  ^ 
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tion  by  {"=±1  this  proiu61:,  accforuiiig  as  ibc  air  Is  above 
or  below  32°.  The  produft  is  the  correct  devatiou  in  .  . 
fathoms  and  decimals. 

Example, 

Suppofe  that  the  mercury  in  the  barometet  at  the 
lower  ftation  Was  at  29,;  inches,  that  its  temperature 
was  50^  and  the  temperature  of  the  air  was  45  ;  and 
let  the  height  of  the  mercury  at  the  upper  ftation  be 
25,^9  Inches,  its  temperature  46,  and  the  temperature 
of  the  air  39.  Thus  vve  have 

^d\  Icits,  Temp.  Mean.  Temp.  Air.  Mean* 


294 

25*^9 


48 


I.  Log.  of  29,4 
Log.  of  2J.19 

Elevation  in  fathoms 

II.  Expanf.  for  48® 
Multiply  by 


Approximated  elevation 

III.  Expanf.  of  air  at  42  0,00238 

X42 — 32,=  lO<^ 


45 

39 


42 


JO 


Multiply 

By 


0,0238* 


1.4683473 

1.4012282 

671,191 


1,892 

669,299 


66^iggo 

1,0238 


Produft  =:  the  Correft  elevation  685,228 
2.  Sir  Georgs  Shvckbourgh's  Method. 
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I.  Reduce  the  barometric  heights  to  what  they  would  And  ac¬ 
he  if  they  were  of  the  temperature  32®.  sh^uck^ 

II.  The  difference  of  the  logarithms  of  the  reduced 
barometrical  heights  will  give  the  approximate  eleva¬ 
tion. 

III.  Con-eft  the  approximated  elevation  as  before.  * 

Same  Example^ 

I.  Mean  expanf.  for  1®  from  Tab.  A,  p.  125.  is 
0,000  III. 

i8^Xo>oooriiX29,4=:  -  -  0,059 

Subtraft  this  from  -  -  29,4 


Reduced  barometric  height  -  29,341 

Expanf.  from  Tab.  A,  p.  125^  is  o,ocoi  1 1. 

140X0,000111X25,19  -  -  0,039 

Subtraft  from  -  -  25^190 

Reduced  barometric  height  -  25,151 

II,  Log.  29,341  -  -  1.4674749 

Log.  25,151  -  -  1,4005553 

Approxiihated  elevation  -  669,196 

III.  This  multiplied  by  1,0238  gi\^5  .  685, 125 

Remark  i*  If  0,000 lo I  he  fuppofed  the  mean  ex- Remarks 
panfion  of  mercuiy  for  i®,  as  Sir  George  Shuckbourgh 
determines  it,  the  reduftion  of  the  barometric  heights  * 
will  be  had  fufficiently  exaft  by  multiplying  the  obfer- 
R  ved 
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Barometer  vcd  heights  of  the  mercury  by  the  difference  of  its  tern- 
'  peratures  from  32,  and  cutting  off  four  more  decimal 


X 1 8 

places ;  thus  29,4 -  gives  for  the  reduced  height 


fOOOO 


29,347,  ^nd  25,T9X — ~  gives  25,155,  and  the  dif- 

JOOOO 

fcrence  of  their  logarithms  gives  669,4  fathoms  for  the 
approximated  elevation,  which  differs  from  the  one  given 
above  by  no  more  than  1 5  inches. 


273 


iH 


An  eafy 
rule  with¬ 
out  the 
helo  of 
tables. 
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Remark  2.  If  0,0024  be  taken  for  the  expanfion  of 
air  for  one  degree,  the  correction  for  this  expanfion  will 
be  had  by  multiplying  the  approximated  elevation  by 
12,  and  this  product  by  the  fiim  of  the  differences  of 
the  temperatures  from  3  2°,  counting  that  difference  as 
negative  when  the  temperature  is  below  32,  and  cutting 

off  four  places  *,  thus  669, 1 96X 12X13  +  07  X  — ^ —  = 

10000 

16,061,  which  added  to  669,196  gives  685,257,  differ¬ 
ing  from  the  former  only  9  inches. 

From  the  fame  premifes  we  may  derive  a  rule,  which 
is  abundantly  exaCI  for  all  geodastlcal  purpofes,  and 
which  requires  no  tables  of  any  kind,  and  is  eafily  re¬ 
membered. 

1.  The  height  through  which  we  muff:  rife  in  order 
to  produce  any  fall  of  the  mercury  in  the  barometer,  is 
inverfely  proportional  to  tlie  denfity  of  the  air,  that  is, 
to  the  height  of  the  mercury  in  the  barometer. 

2.  When  the  barometer  flan ds  at  30  indies,  and  the 
air  and  quickfilver  are  of  the  temperature  32,  we  muff: 
rife  through  87  feet,  in  order  to  produce  a  depreflion  of 
Va  of  an  inch. 

3.  But  if  the  air  be  of  a  different  temperature,  this 
87  feet  rnufl  be  increafed  or  diminifhed  by  c,2i  of  a 
foot  for  every  degree  of  difference  of  Ihe  temperature 
from  32^. 

4.  Every  degree  of  difference  of  the  temperatures  of 
the  mercury  at  the  two  ftations  makes  a  change  of  2,833 
feet,  or  2  feet  i  o  inches  in  the  elevation. 

Hence  the  following  rule. 

li  Take  the  difference  of  the  barometric  heights  in 
tenths  of  an  inch.  Call  this  r/. 

2.  Multiply  the  difference  a  between  32,  and  the 
mean  temperature  of  the  air  by  2  r,  and  take  the  fum  or 
difference  of  this  produ6l  and  87  feet.  This  is  the 
height  through  which  we  rnufl  rife  to  caufe  the  baro¬ 
meter  to  fall  from  30  inches  to  29,9.  Call  this 
height  k, 

Eet  771  be  the  mean  between  the  two  barometric 

heights.  Then  is  the  approximated  elevation  ve- 

tn 

ry  nearly. 

Multiply  the  difference  ^  of  the  mercurial  tempera¬ 
tures  by  2,83  feet,  and  add  this  produdl  to  the  ap¬ 
proximated  elevation  if  the  upper  barometer  has  been 
the  warmeft,  otherwife  fubtraft  it.  The  refult,  that  is, 
the  /^tun  or  difference,  will  be  the  corrected  elevation. 


Same  Example^. 


//=294— 251,9=42,1 
8  7  -f  1 0X0,2 1  ,—89,1 
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ApErox.  elevation  =4123,24  feet. 

Corr.  for  temp,  of  mercury,  =4X2,83  1132  ^ 

Corredled  devation  in  feet  -  4111,92 

Ditto  in  fathoms  -  •  685,32 

Differing  from  the  foiTncr  only  1 5  inches. 

This  rule  may  be  expreffed  by  the  foUoVf^lng  fimplc 
and  eafily  remembered  formula,  where  a  is  the  differ 
rcnce  between  32'^  and  the  mean  temperature  of  the  air, 
d  is  the  difference  of  barometric  heights  in  tenths  of  an 
inch,  771  is  the  mean  barometric  height,  ^  the  difference 
between  the  mercurial  temperatures,  and  E  is  the  cor- 
3o(87=?ro,2i/?)i 


re£l  elevation.  E  : 


=‘^X2,83. 


reniarli'i^ 

mountjiu, 


We  ffiall  now  conclude  this  fubje6l  by  an  account  of  Heightirf 
fome  of  the  inofl  remarkable  mountains,  ike.  on  the ®cll 
earth,  above  the  furface  of  the  ocean,  in  feet. 

Mount  Pay  de  Domme  in  Auvergne,  the  firfl 
mountain  meafured  by  the  barometer 
Mount  Blanc 

Monte  Rofa  , 


Aiguille  d‘Argenture 
Monaffery  of  St  Bernard 
Mount  Cenis 
Pic  de  los  Reyes'! 

Pic  du  Medi  |  ^ 

Picd’ornmo 

Canegou  J 

Lake  of  Geneva 

Mount  jEtna 

Mount  Vefuvius 

Mount  Hekla  in  Iceland 

Snowdown 

Ben  Molr 

Ben  Laurs 

Ben.  Gloe 

Shihallion 

Ben  Lomond 

Tinto 

Table  Hill,  Cape  of  Good  Hope 

Gondar  city  in  Abyffinia 

Source  of  the  Nile 

Pic  of  Teneriffe 

Chlmboragon 

Cayambourow 

Antifana 

Pichi nha  (fee  Peru,  n®  5 6. ) 

City  of  Q^lto  (fee  ditto) 

Cafpian  Sea  below  the  ocean 


5088 

15662 

15084 

13402 

7944 
9212 
762a 
9300 
1 1 700 

f*J44 

1232 

10954 

3938 

4887 

3555 

3723 

3858 

347* 

3461 

3180 

2342 

3454 

8440 

8082 

14026 

<9595 

19391 

19290 

15670 

9977 

306 


This  laff:  is  fo  fingular,  that  it  is  neceffary  to  give  the 
authority  on  which  this  determination  is  founded.  It 
is  deduced  from  nine  years  obfervatlons  with  the  baro¬ 
meter  at  Aftrachan  by  Mr  Lecre,  compared  with  a  fe- 
ries  of  obfervatlons  made  with  the  fame  barometer  at 
St  Peterfburgh. 

This  employment  of  the  barometer  has  caufed  it  tofmprovd 
become  a  very  interefling  inflrument  to  the  philofopherl^^^'^^J^f 
and  to  the  traveller;  and  many  attempts  have  been^'l^.jiono^ 
made  of  late  to  improve  it,  and  render  it  more  portable^  rtookc’s» 
The  improvements  have  either  been  direfted  to  the  en¬ 
largement 
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lafgement  of  ita  range,  or  to  .the  more  accurate  meafure- 
ment  of  its  prefent  fcale.  Of  the  firft  kind  are  Hooke's 
wheel  barometer,  the  diagonal  barometer,  and  the  hori¬ 
zontal  barometer,  deferibed  in  a  fonuer  volume  of  this 
work.  See  Barometer.  In  that  place  are  alfo  deferi¬ 
bed  two  very  ingenious  contrivances  of  Mr  Rownings, 
which  are  evidently  not  portable.  Of  all  the  barometers 
with  an  enlarged  Icale  the  bell  is  that  invented  by  Dr 
Hooke  in  1 668,  and  deferibed  in  the  Phil.  Traiif.  1 85. 
The  invention  was  alfo  claimed  by  Huyghens  and  by 
De  la  Hire  ;  but  Hooke's  was  piiblifhed  long  before. 

It  confiils  of  a  compound  tube  ABCDEFG  (fig. 
56.),  of  which  the  parts  AB  and  DK  are  equally 
wide,  and  EFG  as  much  narrower  as  we  would  am¬ 
plify  the  fcale.  The  parts  AB  and  EG  mufl  alfo  be 
as  perfectly  cylindrical  as  poflible.  The  part  HBCDI 
is  tilled  with  mercury,  having  a  vacuum  above  in  AB. 
IF  is  filled  with  a  light  fluid,  and  FG  with  another 
light  fluid  which  wfll  not  mix  with  that  in  IF.  The 
ciilern  G  is  of  the  fame  diameter  as  AB.  It  is  cafy 
to  fee  that  the  range  of  the  feparating  furface  at  F 
mull  be  as  much  gi  cater  than  that  of  the  furface  I  as 
the  area  of  I  is  greater  than  that  of  F.  And  this 
ratio  is  in  our  choice.  This  barometer  is  free  from  all 
the  bad  qualities  of  thofe  formerly  deferibed,  being 
moft  delicately  moveable  ;  and  is  by  far  the  fitteft  for  a 
chamber,  for  amufement,  by  obfervations  on  the  changes 
of  the  atmofpheric  preflure.  The  flighteft  breeze  caufes 
it  to  rife  and  fall,  and  it  is  continually  in  motion. 

But  this,  and  all  other  contrivances  of  the  kind,  are 
inferior  to  the  common  barometer  for  meafurement  of 
heights,  on  account  of  their  bulk  and  cumberfome- 
nefs :  nay,  they  are  inferior  for  fiU  pliilofophieal  pur- 
pofes  in  point  of  accuracy  ;  and  this  for  a  reafon  that 
admits  of  no  reply.  Their  fcale  mufl  be  determined  in 
all  its  parts  by  the  common  barometer ;  and  therefore, 
notwithftanding  their  great  range,  they  are  fufceptible 
of  no  greater  accuracy  than  that  with  which  the  fcale 
of  a  common  barometer  can  be  obferved  and  meafured. 
This  will  be  evident  to  any  perfon  who  will  take  the 
trouble  of  confidering  how  the  points  of  their  fcale  mufl 
be  afeertained.  The  moll  accurate  method  for  gradu¬ 
ating  fuch  a  barometer  as  we  have  now  deferibed  would 
be  to  make  a  mixture  of  vitriolic  acid  and  water,  which 
fliould  have  tV  the  denfity  of  mercuiy.  Then,  let 
•ft  long  tube  Hand  vertical  in  this  fluid,  and  conned  its 
upper  end  with  the  open  end  of  the  barometer  by  a 
pipe  which  has  a  branch  to  which  wt  can  apply  the 
mouth.  Then  if  wc  fuck  through  this  pipe,  the  fluid 
will  rife  both  in  the  barometer  and  in  the  other  tube  ; 
and  10  inches  rife  in  this  tube  will  correfpond  to  one  inch 
defeent  in  the  common  barometer.  In  this  manner  may 
c\ery  point  of  the  fcale  be  adjulled  in  due  proportion  to 
the  reft.^  But  it  ftill  remains  to  determine  what  parti- 
cular  point  of  the  fcale  coiTcfponds  to  fome  determined 
me  o  t  e  common  barometer.  This  can  only  be  done 

I  aaual  comparifon  ;  and  this  being  done,  the 
\\  o  V.  ccomes  equally  accurate.  Except  therefore  for 
purpofe  of  chamber  amufement,  in  which  cafe 
the  barorneterflaft  deferibed  has  a  decided  preference,  the 
common  barometer  is  to  be  preferred  ;  and  our  atteu- 
portability  Airedled  to  its  improvement  and 

For  this  purpofe  it  fliould  be  furniflied  with  two  ml- 
crofcopes  or  magnifying  glaffes,  one  of  them  ftationed 
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at  the  beginning  of  the  fcale ;  which  fliould  either  be 
moveable,  fo  that  it  may  always  be  brought  to  the  fur¬ 
face  of  the  mercury  in  the  ciflern,  or  the  ciftern  fliould 
be  fo  contrived  that  its  furface  may  always  be  brought 
to  the  beginning  of  the  fcale.  The  glafs  will  enable  us 
to  fee  the  coincidence  w  ith  accuracy.  The  other  mi- 
crofeope  mufl  be  moveable,  fo  as  to  be  fet  oppofite  to 
the  furface  of  the  mercury  in  the  tube ;  and  the  fcale 
fliould  be  furniflied  with  a  vernier  which  divides  an  inch 
into  1000  parts,  and  be  made  of  materials  of  which  wc 
know  the  expanlion  with  great  precilion. 

For  an  account  of  many  ingenious  contrivances  to 
the  make  inftriiment  accurate,  portable,  and  commodi¬ 
ous,  confult  Magellan,  Differ »  de  diverfes  Jnjlr^de  Phyf; 
Phil,  Tranf.  Ixvii.  Ixviii.  ;  Journ.  de  Phyf  xix.  108.  346. 
xvi.  392.  xviii.  391.  xxi.  436.  xxii.  390. ;  Sulzer,  riel, 
Helvet,  iii.  259.  ;  Dc  Luc,  Recherches  fur  Ics  Mod'fca~ 
tions  de  V Atmofpherey  i.  40 1,  ii.  459,  490.  De  Luc's 
feenis  the  moft  fimple  and  perfedt  of  them  all.  Cardinal 
de  Luynes  (Mem.  Par,  1768);  Prinf.  Dc  Luc,  Re- 
chercheSf  ^  63.  f  Van  Swinden's  Pofiiiones  Phyjtce ; 
Com,  Acad,  Petrop,  i.  ;  Com,  Acad,  Petr  op,  Nov, 
ii.  200.  viii. 


Thus  w^e  have  given  an  elementary  account  of  th6 
diftlngiilfliing  properties  of  air  as  a  heavy  and  compref- 
fible  fluid,  and  of  the  general  phenomena  which  are 
immediate  confequenccs  of  thefe  properties.  This  we 
have  done  in  a  fet  of  propofitions  analogous  to  thofe 
which  form  the  dodlrines  of  hydroflatics.  It  remains  t(> 
confider  it  in  another  point  of  view,  namely,  as  moveable 
and  inert.  The  phenomena  confequent  on  thefe  proper¬ 
ties  are  exhibited  in  the  velocities  wdiich  air  acquires  by 
prefTure,  in  the  refiftance  which  bodies  meet  with  to  their 
motion  through  the  air,  and  in  the  impreflion  which  air 
in  motion  gives  to  bodies  expofed  to  its  adlion. 

We  fliall  firft  confider  the  motions  of  which  air  is 
fufceptible  when  the  equilibrium  of  preflure  (whether 
ariling  from  its  weight  or  its  elafticity)  is  removed  ;  and, 
in  the  next  place,  we  fliall  confider  its  adlion  on  foHd 
bodies  expofed  to  its  current,  and  the  refiftance  which 
it  makes  to  their  motion  through  it. 

In  this  confideration  we  fliall  avoid  the  extreme  of  ge-Doarinc  of 
iierality,  which  lenders  the  difcuflion  too  abftra6l 
difficult,  and  adapt  our  inveftigation  to  the  circum-^^^^^!^^^ 
ftances  in  which  compreffible  fluids  (of  which  air  isa^cd  on*b/ 
taken  for  the  reprefentative)  are  mofl  commonly  found,  equal  and  ^ 
Wc  lhall  confider  air  therefore  as  it  is  commonly  found 
in  acceffiblc  fituations,  as  a6led  on  by  equal  and  parallel 
gravity ;  and  we  fliall  confider  it  in  the  fame  order  in 
which  water  is  treated  in  a  fyftem  of  hydraulics. 

In  that  fcience  the  leading  problem  is  to  determine  Analogous 
with  what  velocity  the  water  will  move  through  a  given 
orifice  when  impelled  by  fome  known  preflure  ;  and  it 
has  been  found,  that  the  heft  form  in  which  this  moft  hydraulics, 
difficult  and  intricate  propofitiou  can  be  put,  is  to  de¬ 
termine  the  velocity  of  water  flowing  through  this  ori¬ 
fice  when  impelled  by  its  weight  alone.  Having  de¬ 
termined  this,  we  can  reduce  to  this  cafe  cv^ry  queftion 
which  can  be  propofed ;  for,  in  place  of  the  preffiire 
of  any  pifton  or  other  mover,  we  can  always  fiffiltitutc'phc^  vclo- 
a  perpendicular  column  of  water  or  air  whofe  weight  city  wkh" 
fliall  be  equal  to  the  given  preflure.  which  >ir 

The  firft  problem,  therefore,  is  to  determine  with^“^^® 
what  velocity  air  wlU  rufli  into  a  void  when  impelled 

2  by  weight, 


p 
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Air  in  by  Its  weight  alone.  This  is  evidently  analogous  to  the 

Motion,  hydraulic  problem  of  water  flowing  out  of  a  vefleh 

And  here  we  muft  be  contented  with  referring  our 
readers  to  the  folutions  which  have  been  given  of  that 
problem,  and  the  demonflration  that  it  flows  with  the 
velocity  which  a  heavy  body  would  acquire  by  falling 
from  a  height  equal  to  the  depth  of  the  hole  under  the 
furface  of  the  water  in  the  veflel.  In  whatever  way  we 
attempt  to  demonllrate  that  propofition,  every  ftep,  nay, 
every  word,  of  the  demonflration  applies  equally  to  the 
air,  or  to  any  fluid  whatever.  Or,  if  our  readers  fhould 
wift  to  fee  the  connexion  or  analogy  of  the  cafes,  vye 
only  defire  tliem  to  recolle6t  an  undoubted  maxim  in 
the  fcience  of  motion,  that  nvhen  the  moving  force  and 
the  matter  to  he  moved  vary  in  the  fame  proportion^  the  ye- 
Joclty  'iviil  he  the  fame.  If  therefore  there  be  fimilar 
vefiels  of  air,  water,  oil,  or  any  other  fluid,  all  of  the 
height  of  a  homogeneous  atmofphere,  they  will  all  r^in 
through  equal  and  fimilar  holes  with  the  fame  velocity  ; 
for  ill  whatever  proportion  the  quantity  of  matter  mo¬ 
ving  through  the  hole  be  varied  by  a  variation  of  denfity, 
the  preflTure  which  forces  it  out,  by  adfing  in  circum- 
llances  perfectly  fimilar,  varies  in  the  fame  proportion 
by  the  fame  variation  of  denfity. 

We  mufl  therefore  affume  it  as  the  leading  propofi¬ 
tion,  that  air  rujhes  from  the  atmofphere  into  a  void  with 
the  velocity  which  a  heavy  body  would  acquire  by  falling 
from  the  top  of  a  homogeneous  atmofphere* 

It  is  known  that  air  is  about  840  times  lighter  than 
water,  and  that  the  preflure  of  the  atmofphere  fupports 
w^ater  at  the  height  of  33  feet  nearly.  The  height 
tl'.erefore  of  a  homogeneous  atmofphere  is  nearly 
33  X  840,  or  27720  feet.  Moreover,  to  know  the  ve¬ 
locity  acquired  by  any  fall,  recoiled  that  a  heavy  body 
by  falling  one  foot  acquires  the  velocity  of  8  feet  per 
fecond ;  and  that  the  velocities  acquired  by  falling  thro’ 
different  heights  are  as  the  fquare  roots  of  the  heights. 
Therefore,  to  find  the  velocity  correfponding  to  any 
lieight,  expreffed  in  feet  per  fecond,  multiply  the  fquare 
root  of  the  height  by  8.  We  have  therefore  in  the 

prefent  inftance  V=8V^ 27220,  =: 8X166,493,  =  1332 
feet  per  fecond.  This  therefore  is  the  velocity  with 
which  common  air  will  rulh  into  a  void  ;  and  this  may 
be  taken  as  a  ftandard  number  in  pneumatics,  as  1 6  a»d 
32  are  ffandard  numbers  in  the  general  fcience  of  me¬ 
chanics,  expreffing  the  adion  of  gravity  at  the  furface 
of  the  earth. 

It  is  eafy  to  fee  that  greater  precifion  is  not  neceffary 
in  this  matter.  The  height  of  a  homogeneous  atmo- 
fphere  is  a  variable  thing,  depending  on  the  temperature 
of  the  air.  If  this  leafon  feems  any  objedion  a^ainft 
the  life  of  the  number  1332,  we  may  retain  Sv'H  in 
place  of  it,  where  H  expreffes  the  height  of  a  homoge¬ 
neous  atmofphere  of  the  given  temperature.  A  varia- 
tion  of  the  barometer  mal^^es  no  change  in  the  velocity, 
nor  in  the  height  of  the  homogeneous  atmofphere,  be- 
caufe  it  is  accompanied  by  a  proportional  variation  in 
the  denfity  of  the  air.  When  it  is  increafed  for  in- 
ilance,  the  denfity  is  alfo  increafed  ;  and  thus  the 
expelling  force  and  the  matter  to  be  moved  are  changed 
in  the  fame  proportion,  and  the  velocity  remains  the 
fame.  N.  B.  We  do  not  here  confider  the  velocity 
which  the  air  acquires  after  its  iffuing  into  the  void  by 
its  continual  expanfion*  This  may  be  afeenained  by 
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the  39th  prop,  of  Newton’s  Priuetpia^  b.  i.  Nay,  which  Airin  J 
appears  very  paradoxical,  if  a  cylinder  of  air,  communi-  d 

eating  in  this  manner  with  a  void,  be  comprefled  by  a  ^ 

piilon  loaded  with  a  weight,  which  preffes  it  down  as 
the  air  flows  out,  and  thus  keeps  it  of  the  fame  denfity, 
the  velocity  of  efilux  will  ftill  be  the  fame  however  grcait 
the  preffure  may  chance  to  be  :  for  the  firft  and  imme¬ 
diate  effed  of  the  load  on  the  pifton  is  to  reduce  the  air 
in  the  cylinder  to  fuch  a  denfity  that  its  elafticity  fliall 
exadly  balance  the  load ;  and  becaufe  the  elafticity  of 
air  is  proportional  to  its  denfity,  the  denfity  of  the  air 
will  be  increafed  in  the  fame  proportion  with  the  load, 
that  is,  with  the  expelling  power  (for  we  are  negleding 
at  prefent  the  weight  of  the  included  air  as  too  inconfi- 
derable  to  have  any  fenfible  effed. )  llierefore,  lince  the 
matter  to  be  moved  is  increafed  in  the  fame  proportion 
with  the  preffure,  the  velocity  will  be  tlie  fame  as 

.  .  .  .  s!( 

It  is  equally  eafy  to  determine  the  velocity  with  which  And  the 

the  air  of  the  atmofphere  will  riifti  into  a  fpace  contain- ve]ocit)r 
ing  rarer  air.  Whatever  maybe  the  denfity  of  this  air,  « 

its  elafticity,  wliich  foUowsthe  proj:«rtion  of  its  denfity, 
will  balance  a  proportional  part  of  the  preffure  of  the  contaiiiing  ® 
atmofphere  ;  and  it  is  the  excefs  of  this  laft  only  which  rarer  air, 
is  the  moving  force.  The  matter  to  be  moved  is  the 
fame  as  before.  Let  D  be  the  natural  denfity  of  the 
air,  and  i  the  denfity  of  tlie  air  contained  in  the  veffel 
into  which  it  is  fuppofed  to  run,  and  let  P  be  the 
preffure  of  the  atmolphere,^  and  therefore  equal  to  the 
force  which  impels  it  into  a  void;  and  let  r  be  the 
force  with  which  this  rarer  air  would  run  into  a  void. 

p.r 

We  have  D  and  Now  the  moving 

PcT 

force  in  the  prefent  inftance  is  P — r,  or  P — 

Laftly,  let  V  be  the  velocity  of  air  rufhlng  into  a  voidi 
and  V  the  velocity  with  which  it  will  rufh  into  this 
rarefied  air. 

It  is  a  theorem  in  the  motion  of  fluids,  that  the 
preffures  are  as^  the  fquares  of  the  velocities  of  efflux. 

P^ 

Therefore  P:P — Hence  we  derive 


•u’  =  V*Xi- 


<r 

D’ 


and  v=zVX^i 


D 


We  do  not 


here  confider  the  lefiftance  which  the  air  of  the  atmo* 
fphere  will  meet  with  from  the  inertia  of  that  in  the 
veffel  which  It  muft  difplace  In  Its  motion. 

Here  we  fee  that  there  will  always  be  a  current  into, 
the  veffel  while  ^  Is  lefs  than  D. 

We  alfo  learn  the  gradual  diminution  of  the  velocity 
as  the  veffel  fills ;  for  continually  increafes,  and  there^ 


fore  I  —  continually  diminlfhes. 


It  remains  to  determine  the  time  f  expreffed  in  fe* 
conds,  in  which  the  air  of  the  atmofphere  will  flow 
into  this  veffel  from  its  ftate  of  vacuity  till  the  air  in  the 
veffel  has  acquired  any  propofed  denfity  s,. 

For  this  purpofe  let  H,  expreffed  in  feet,  be  the  ^ 

height  tlirough  wLIch  a  heavy  body  muft  fall  In  order  , 

to  acquire  the  velocity  V,  expreffed  alfo  in  feet  per  fe-  t 

cond.  This  we  ftiall  exp  refs  more  briefly  In  future,  by 
calling  it  the  height  producing  the  velocity  V.  Let 
C  reprefent  the  capacity  of  the  veffel,  expreffed  in  cubic 

feet. 
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{eet  and  0  the  ate3  *>•"  feftion  of  the  orifice,  expreffed 
in  fuperficial  or  fquare  feet ;  and  let  the  natural  denfity 

'  of  the  air  be  D.  ,  .  ,  *  •  j  • 

Since  the  quantity  of  aerial  matter  contained  in  a 

veffel  depends  on  the  capacity  of  the  vclTcl  and  the 
denfityof  the  air  jointly,  we  may  exprefs  the  air  winch 
would  fill  this  velfel  by  the  fyinbol  CD  when  the  air 
Is  in  its  ordinary  ftate,  and  by  C  when  it  has  the 
denfity  t.  In  order  to  obtain  the  rate  at  which  it  fills, 
we  mufi  take  the  fluxion  of  this  quantity  C  L  This 
is  C  j  ;  for  C  is  a  conftant  quantity,  and  S  is  a  variable 

or  flowing  quantity.  ^  ,  , 

But  we  alfo  obtain  the  rate  of  influx  by  our  know¬ 
ledge  of  the  velocity,  and  the  area  of  the  orifice,  and 
the  denfity.  The  velocity  Is  V,  or  8-i/H,  at  the  firil 
inflant ;  and  when  the  air  in  the  velfel  has  acquired  the 
denfity  that  is,  at  the  end  of  the  time  /,  th*e  velocity 


is  I  —  8v/Hy 


D_J 

D 


Sv'H 


v'D— ^ 

Vd"‘ 


The  rate  of  influx  therefore  (which  may  be  con¬ 
ceived  as  meafured  by  the  little  mafs  of  air  which  will 
enter  during  the  time  i  with  this  velocity)  will  be 

ay/HODVD^t  ^ ,  or  S^^HO^/DVD—^h  mul^ 

~  V'D 

tiplylng  the  velocity  by  the  onfice  and  by  the  denfity.. 
Here  then  we  have  two  values  of  the  rate  of  influx. 
By  ftatlng  them  as  equal  we  have  a  fluxionary  equation, 
from  which  we  may  obtain  the  fluents,  that  is,  the 
time  t  in  feconds  neceflary  for  bringing  the  air  in  the 
veflel  to  the  denfity  or  the  denfity  ^  which  will  be 
produced  at  the  end  of  any  time  i.  We  have  the  equa¬ 
tion  Sv'HO-v/Dv'D — si=:Cs,  Hence  we  derive 
C  } 

-X‘“7===.  Of  thia  the  fluent  is 


c 


Visit/ 


A  T  I  C  S. 

the  time  in  feconds  of  completely  filling  it  will  be 
or  1,7297''.  If  the  hole  is  only 


8" 


152” 


lllBftr  id 
by*€x 
aniplt  n 


J^7H0\7D^  V^D — in  which  A  is  a  con¬ 
ditional  conftant  quantity.  The  condition  which  de¬ 
termines  it  is,  that  t  muft  be  nothing  when  ^  is  nothing, 
that  is,  when  a/D — for  this  is  evidently 
the  cafe  at  the  beginm*ng  of  the  nlotion.  Hence  it 
follows,  that  the  conftant  quantity  is  V^D,  and  the 
complete  fluent,  fuited  to  the  cafe,  is 

C  - - 

4v'HOv'D^  -s/D— VD-J. 

The  motion  ceafes  when  the  air  in  the  veflel  has  ac¬ 
quired  the  denfity  of  the  external  air ;  that  is,  when 

J=D,orwben y/D, 

Thwfore  the  time  of  completely  filling  the  veflel  is 

VHO- 

Let  us  illuftrate  this  by  an  example  in  numbers. 

Suppofing  then  that  air  is  840  times  lighter  than 
water,  and  the  height  of  the  homogeneous  atmofphere 
27720  feet,  we  have  /\.\/¥Lzz666»  Let,  us  further 
fuppofe  the  velfel  to  contain  8  cubic  feet,  which  is 
nearly  a  wine  hoglhead,  and  that  the  hole  by  which  the 
air  of  the  ordinary  denfity,  which  we  lhall  make  =  i , 
enters  is,  an  inch  fquare,  or  x of  a  fquarc  f90t.  Then 
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■xIts  of  a  fquare  inch,  tlut  is,  if  its  fide  is  Vg-  of  an 
inch,  the  time  of  completely  filling  the  hogfliead  will 
be  173''  very  neatly,  or  fomething  lefs  than  three 
minutes. 

If  we  make  the  experiment  with  a  hole  cut  in  a  thin 
plate,  we  lhall  find  the  time  greater  nearly  in  the  pro¬ 
portion  of  63  to  100,  for  reafons  obvious  to  all  who 
have  ftudied  Ir^'draulics.  In  like  manner  we  can  tell 
the  time  neceflary  for  bringing  the  air  in  the  veflel  to  i 
of  its  ordinary  denfity.  The  only  variable  part  of  our' 
fluent  is  the  coefficient — V^D — ‘J,orV  i — Let  be 
=  then  Vi — and  I  —  Vi — I  — 4  ; 
and  the  time  is  very  nearly  when  the  hole  is  tV  of 
an  inch  \vidc. 

Let  us  now  fuppofe  that  the  air  in  the  veflel  ABCD 
(fig.  64.)  is  comprelfed  by  a  weight  a6ling  on  the 
cover  AD,  which  is  moveable  down  the  velfel,  and  is 
thus  expelled  Into  the  external  air. 

The  immediate  elFcdl  of  this  external  prclTure  is  tOw.th  the 
comprefs  the  air  and  give  it  another  denfity.  The  additional 
denfity  D  of  the  external  air  coirefponds  to  its  prelTure  impulfe  of 
P.  Let  the  additional  prelTure  on  the  cover  of 
velfel  be  />,  and  the  denfity  of  the  air  In  the  veflel  jown  tha 
be  d.  We  lhall  have  P  :  =  therefore  vefleU 

^=PX— — .  Then,  becaufe  the  prelTure  which  ex¬ 
pels  the  air  is  the  difference  between  the  force  which 
compreffes  the  air  in  the  veffel  and  the  force  which 
compreffes  the  external  air,  the  expelling  force  is 
p.  And  becaufe  the  quantities  of  motion  are  ai  the 
forces  which  finrllarly  produce  them,  we  lhall  have 

P  :  PX  — g— 'rsMV  :  mv  ;  where  M  and  m  exprefa 

the  quantities  of  matter  expelled,  V  expreffes  the  velo¬ 
city  with  wffiich  air  rulhes  into  a  void,  and  -u  expreffes 
the  velocity  fought.  But  becaufe  the  quantities  of 
aerial  matter  which  iffiie  from  the  fame  orifice  in  a  mo¬ 
ment  are  as  the  denlities  and  velocities  jointly,  we  lhall 
have  MV  ;  ot'u—DVV  :  dvo^  zrDV*  :  dv'.  There- 
D 

fore  — =DV*  \  dv.  Hence  we  deduce 


^=vy- 


D| 


T>xF+p—I>V 


and 


We  may  have  another  expreffion  of  the  velocity  with¬ 
out  confidering  the  denfity.  We  had  D:  P-J-/)=rD  :  d: 

therefore  ^=:52i|±i,  and  D, 

D_DxiM^DP 

D  X 

Pjj^jft-— P  _  / —  .  tlierefor&  urtYX  ^ — [» 

v+p  ’  ^+p  V  P-h/l 

which  Is  a  very  fimple  and  convenient  expreffion. 

Hitherto  we  have  conlidered  the  motion  of  air  as  The  efre<5l 
produced  by  .its  weight  only.  Let  us  now  confider  the  of  the  air’i- 
effe£l  of  its  elafticity.  elafticity 

Let  ABCD  (fig.  64.)  be  a  veffeL containing  air 
any  denfity  D.  This  air  is  In  a  ftate  of  compreffion  ; 
and  ir  the  compreffing  force  be  removed,  it  will  expand, 
and  its  elafticity  will  diminilh  along  wdth  its  denfity. 

Its 
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Its  ekajclty  In  any  ftate  Is  mcafured  by  the  force  which 
keeps  it  in  that  ftate.  The  force  which  keeps  common 
nir  in  its  ordinary  denfity  is  the  weight  of  the  atmo- 
fphere,  and  is  the  fame  with  the  weight  of  a  column  of 
water  33  feet  high.  If  therefore  w^e  fuppofe  that  this 
air,  inftead  of  being  confined  by  the  top  of  the  vefTel, 
is  preffed  down  by  a  moveable  pifton  carrying  a  column 
of  water  33  feet  high,  its  elaiticlty  will  balance  this 
prefiiire  as  it  balances  the  preilurc  of  tlie  atmofphere ; 
and  as  it  is  a  fluid,  and  propagates  through  every  part 
the  prefTurc  exerted  on  any  one  part,  it  will  prefs  on 
any  little  portion  of  the  vefTel  by  its  elallicity  in  the 
fame  manner  as  when  loaded  with  this  column. 

The  confequence  of  this  reafoning  is,  that  if  this 
fmall  portion  of  the  vefTel  be  removed,  and  thus  a  paf- 
fage  be  made  into  a  void,  the  air  will  begin  to  flow  out 
w  ith  the  fame  velocity  with  which  it  would  flow  when 
impelled  by  its  weight  alone,  or  with  the  velocity  ac¬ 
quired  by  falling  from  the  top  of  a  homogeneous  atmo¬ 
fphere,  or  1332  feet  in  a  fecond  nearly. 

But  as  foon  as  fome  air  has  come  out,  the  denfity 
of  the  remaining  air  is  diminifhed,  and  its  elafticity  is 
diminifhed;  therefore  the  expelling  force  is  diminifhed. 
But  the  matter  to  be  moved  is  diminifhed  in  the  very 
fame  proportion,  becaufe  the  denfity  and  elallicity  are 
found  to  vary  according  to  the  fame  law  ;  therefore  the 
velocity  will  continue  the  fame  from  the  beginning  to  the 
end  of  the  efflux. 

This  may  be  fecn  in  another  way.  Let  P  be  the 
jprefTure  of  the  atmofphere,  which  being  the  counter¬ 
balance  and  meafure  of  the  initial  elaillcity,  is  equal  to 
the  expelling  force  at  the  firfl  inflant.  Let  D  be  the 
initial  denfity,  and  V  the  initial  velocity.  Let  d  be  its 
denfity  at  the  end  of  the  time  /  of  efflux,  and  ^  the 
contemporaneous  velocity.  It  is  plain  that  at  the  end 

of  this  time  we  fliall  have  the  expelling  force 

/  Td\ 

for  D:^/=P:^^=^j. 

Thefe  forces  are  proportional  to  the  quantities  of 
motion  which  they  produce  ;  and  the  quantities  of  mo¬ 
tion  are  proportional  to  the  quantities  of  matter  M  and 
m  and  the  velocities  V  and  •v  jointly  :  therefore  we  have 


!P  :  0  zzMV  :  mv. 
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Quantity 
of  air  ilTu- 


mg  into  a 
void  in  a 


given  time 
and  the 
denfity  at 
the  end  of 
Chat  time. 


But  the  quantities  of  matter 

w'hlch  efcape  through  a  given  orifice  are  as  the  denfities 
and  velocities  jointly  ;  that  is,  M  :  m  =  DV  :  dv:  there- 
Vd  PJDV* 

fore  P  :  ^  =  Pxi^^==-  ■0-"-  =P^/V% 

and  and  V  =  ‘u,  and  the  velocity  of  efflux  Is 

conflant.  Hence  follows,  what  appears  vei-y  unlikely 
at  firfl  fight,  that  however  much  the  air  In  the  veflel  is 
condenfed,  it  will  always  ifliie  into  a  void  with  the  fame 
velocity. 

In  order  to  find  the  quantity  of  aerial  matter  which 
will  iflue  during  any  time  and  confequently  the  den¬ 
fity  of  the  remaining  air  at  the  end  of  this  time,  we 
j  mufl  get  the  rate  of  efflux.  In  the  element  of  time 
t  there  iffiies  (by  what  has  been  fald  above)  the  bulk 
8\/H0/  (for  the  velocity  V  Is  conflant)  ;  and  there¬ 
fore  the  quantity  8>v/HO^//.  On  the  other  hand,  the 
quantity  of  air  at  the  beginning  was  CD,  C  being  the 
capacity  of  the  vefTel ;  and  when  the  air  has  acquired 
tjie  denfity  the  quantity  is  C  d^  and  the  quantity 


c  s. 
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nm  out  is  CD— therefore  the  quantity  which  ks  Airf^  J 

run  out  In  the  time  t  mufl  be  the  fluxion  of  CD— C  Ml 

or  — Qd.  Therefore  we  have  the  equation  H 

I  .  .  d 

•--Qd,  and 


— T. 


Sv'HO' 

C 

The  fluent  of  this  is  t  —  iog*  This  fluent 

mufl  be  fo  taken  that  t  may  be=:  when  d  rrD,  There- 

C  D 

fore  the  correal  fluent  will  be  t  —  >  for 


D 


■8>v/HO  d 

—  jiw^.  1,  —  c/.  We  deduce  from  this,  that  It 
requires  an  Infinite  time  for  the  whole  air  of  a  vefTel 


to  flow  out  of  It  into  a  void.  N.  B.  By  log.  dy  &c.  Is 
meant  the  hyperbolic  logarithm  of  d,  &c. 

Let  118  next  fuppofe  that  the  vefTel,  inflead  of  letting  When  the 
out  Its  air  Into  a  void,  emits  It  into  air  of  a  lefs  den-yelTelcni;!! 
fity,  which  remains  conflant  during  the  efflux,  as 
may  fuppofe  to  be  the  cafe  when  a  vefTel  containing 
condenfed  air  emits  It  into  the  furrounding  atmo¬ 
fphere.  Let  the  initial  denfity  of  the  air  in  the  velTcl 
be  ^y  and  that  of  the  atmofphere  D.  Then  it  is  plain 

PD 

«  and  that  after 


that  the  expelling  force  is  P — ' 
Td  PD 


the  time  /  it  is- 


We  have  therefore  P — 


PD 


PD 


■ — — r~~MV  :  mvy  =  V*  :  dv^.  Whence 


derive 


.  =  V  /iS5 

V  — 


d  I— B 


From  this  equation  we  learn  that  the  motion  will  be 
at  an  end  when  dzzB :  and  if  ^D  there  can  be  no 
efflux. 

To  find  the  relation  between  the  time  and  the  den-Rela'i)8 
fity,  let  H  as  before  be  the  height  producing  the 
city  V.  The  height  producing  the  velocity  of  efflux 

<r  D  . 

V  mufl  be  H  X  and  the  little  parcel  of  airing' 


d  ^  — D  *  ^  voidi 

which  will  flow  out  in  the  time  t  will  be 


y 


i  d-B 


On  the  other  hand>  it  is  == —  Cj 


ds—B 

Hence  we  deduce  the  fluxionary  equation  i 

cv'T^D 

The  fluent  of  this,  correfl- 


D 


ed  fo  as  to  make  /=  O  when  d=f,  is  t=  - tt 

’  Sv'HOv^^ 


/•  S— ID+v'j PJ 

X  Jog-  +  J' 


And  the  time  of 


^  m  •  Cv'‘'--D 

completing  the  efflux,  when  dzzBf  is  t 


log.  (- 


Lattly,  let  ABCD,  CFGH  (fig.  65.)  be  two  vef- 
fels  containing  airs 'of  different  denfities,  and  commii*  j 
nicating  by  the  orifice  C,  there  will  be  a  current  from  when 
the  vefTel  containing  the  denfer  air  into  that  containing I 


dcnfcrf’'f 


the  rarer:  fuppofe  from  ABCD  into  CFGH.  rarer 


Let  P  be  the  elaftic  force  of  the  air  in  ABCD^  Ql 
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"its  denfity,  and  V  Its  velocity,  and  D  the  density  of 
*  the  air  in  CFGH.  And,  after  the  time  /,  let  the 
denfity  of  the  air  in  ABCD  be  y,  its  velocity  v,  and 
the  denfity  of  the  air  in  CFGH  be  The  expelling 

PH 

force  from  ABCD  will  be  P— -^at  the  firft  infant, 

Py  PJ' 

and  at  the  end  of  the  time/  it  will  be^^—^^  Therefore 
PD  Py 

we  lhall  have  P  which  gives 

X  / andthemotion\villceafe\vhen.t~y. 

Let  A  be  the  capacity  of  the  firfl.  vefTel,  and  B 
that  of  the  fccond.  We  Irave  the  fecond  equation 

A(Q-~y).-hBD. 

AQJ-BD  —  Ay+Bi'f  and  therefore^  = -  g - 

Subftituting  this  value  of  ^in  tKe  former  value  of  'U,\ve  have 

^=VX  y which  gives 

the  relation  between  the  velocity  v  and  the  denfity  y. 

In  order  to  afeertain  the  time  when  the  air  in 
ABCD  has  acquired  the  denlity  y,  it  will  be  conve¬ 
nient  to  abridge  the  work  by  fome  fubllitutions.  There¬ 
fore  make^Qj(B  f  A)  “M,  BQD  pBQ^::r.N,  BQ— 

BD~R  and  Then,  proceeding  as  before,  we 

obtain  the  fluxionary  equation  — 

-y/R-y/ q 

AQ— Ay  I=—  Ay  whence  I  z= _ _ y  _7 _ 

8y/HO^M 

of  which  the  fluent,  completed  fo  that  /=■<?  when  y^Q, 

'=S7Hff^x  L»e 

Sv'HOv'M  ; 

Some  of  thefe  queftions  are  of  difficult  folution,  and 
I  they  are  not  of  frequent  ufe  in  the  more  important  and 
ufual  applications  of  the  dodrines  of  pneumatics,  at 
leafl.  in  their  prefent  form.  The  cafes  of  greatefl  ufe 
are  when  the  air  is  expelled  from  a  veffel  by  an  exter¬ 
nal  ^foi  ce,  as  when  hollows  are  worked,  whether  of  the 
ordinary  form  or  confifting  of  a  cylinder  fitted  with  a 
moveable  pillon.  This  lall  cafe  merits  a  particular  con- 
fideration  ;  and,  fortunately,  the  inveftigatioii  is  ex¬ 
tremely  eafy. 

I.et  AD  fig.  64.  be  confidered  as  a  pifton  moving 
downward  with  the  uniform  velocity  /,  and  let  the  area 
ot  the  pifton  be  n  times  the  area  of  the  hole  of  efflux, 
then  the  velocity  of  efflux  arifing  from  the  motion 
Ot  the  pifton  will  be  f,/.  Add  this  to  the  velocity  V 
produced  by  the  elafticity  of  the  air  in  the  firft  queftion, 
and  the  whole  velocity  wiU  be  V+r:f.  It  will  be  tlie 
problem  is  alfo  freed  from  the 
ro?on?r"r^-'^"J’r‘  For  this  depends 

vei^  intnV  r  "IT  a 

the  time  and  the  denfity,  even  though  the  pifton  is 
•3""  •'■'1’''  hcglnLg  of  die  mo- 

feends  irboth  “r°!J 

denfitv  and  comprefles  the  air,  and  the 

manner  asalf'^'^*^  varies  in  a  very  intricate 

this  reafen  n”  readion  on  the  pillon.  For 

5in  external  fn  moves  uniformly  bv  means  of 

ernal  foice  wffl  never  make  an  uniform  blaft  by  fuc- 


at< 

:c 
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cefilve  llrokes ;  Jt  wull  always  be  weaker  at  the  beginning 
of  the  llroke.  The  befi:  way  for  fecuring  an  uniform  Wall , 
is  to  employ  the  external  force  only  for  lifting  up  the 
pifton,  and  then  to  let  the  pifton  defeend  by  its  own 
weight.  In  this  way  it  wall  quickly  fink  down,  com-. 
prefTing  the  air,  till  its  denfity  and  correfponding  ela* 
fticity  exadlly  balance  the  weight  of  the  pifton.  Af¬ 
ter  this  the  pifton  will  defeend  equably,  and  the  blalt 
will  be  uniform.  Wc  fiiall  have  occafion  to  cenfidkr 
this  more  particulary  under  the  head  of  P.veuajatic.il 
Alachwes,  Thefe  obferyations  and  theorems  v/ill  ferve 
to  determine  the  initial  velocity  of  the  air  in  all  im¬ 
portant  cafes  of  its  expuliion.  Tiie  pliilofoplier  will  learn 
the  rate  of  its  efflux  out  of  one  veffel  into  another;, 
the  chemift  will  be  able  to  calculate  the  quantities  of 
the  different  gafes  which  are  employed  in  the  curious 
experiments  of  the  ingenious  but  unfortunate  Lavoi- 
ficr  on  Combuilion,  and  will  find  them  extremely  difie- 
rent  from  what  he  fuppofed  ;  the  engineer  will  learn 
how  to  proportion  the  motfve  force  of  his  machine  to 
the  quantity  of  aerial  matter  which  his  bellows  mufl 
But  it  is  not  enough,  for  this  purpofe,  that 
the  air  hrgln  to  iflue  ci  the  proper  quantity  ;  we  mufl 
fee^  whether  it  be  not  afFeCled  by  tlic  circuinftanccs 
of  its  fubfequent  paffage. 

All  the  inodihcations  of  motion  which  are  obfervedPaffa^ve  of 
in  water  conduits  take  place  aifo  in  the  paffage  of  ak^**’  throu^k^ 
through  pipes  and  lioles  of  all  kinds.  There  is 
fame  diminution  of  quantity  pafling  through  a  hole 
a  thin  plate  that  is  obferved  in  water..  We  know  of  water  ia- 
that  (abating  the  fmall  effcdl  of  friction)  water  if-canJuit8. 
flies  with  the  velocity  acquired  by  falling  from  the 
furface ;  and  yet  if  we  calculate  by  this  velocity  and 
by  the  area  of  the  orifice,  we  fhall  find  the  quan¬ 
tity  of  water  deficient  nearly  in  the  proportion  of  63 
to  1 00.  This  is  owing  to  the  water  preffing  tow'ards 
the  orifice  from  all  lides,  which  occaiions  a  contradlion 
of  the  jet.  The  fame  thing  happens  in  the  efflux  of 
air.  Alfo  the  motion  of  w'ater  is  greatly  impeded  by 
all  contra<frions  of  its  paffage.  Thefe  oblige  it  to  ac¬ 
celerate  its  velocity,  and  therefore  require  an  increafe 
of  preffure  to  force  it  through  them,  and  this  in  pro¬ 
portion  to  the  fquai'es  of  the  velocities.  Thus,  if  a 
machine  working  a  pump  caufes  it  to  give  a  certain 
number  of  ftrokes  in  a  minute,  it  will  deliver  a  deter¬ 
mined  quantity  of  water  in  that  time.  Should  it  hap¬ 
pen  that  the  paffage  of  the  water  is  contradted  to  one 
half  in  any  part  of  the  machine  (a  thing  which  fre¬ 
quently  happens  at  the  valves),  the  water  mufl  move 
through  this  contradftion  with  twice  tlie  velocity  that 
it  has^  in  the  relt  cf  the  paffage.  This  will  require 
four  times  the  force  to  he  exerted  on  the  pifton.  Nay 
(which  will  appear  ver^-  odd,  and  is  never  fnfpeded 
by  engineers),  if  no  part  of  the  paffage  is  narrower 
than  the  barrel  of  the  pump,  but  on  the  contrary 
a  part  much  wider,  and  if  the  conduit  be  again  con- 
traded  to  the  width  of  the  barrel,  an  additional  forct 
mull  be  applied  to  the  pifton  to  drive  the  water  through, 
this  paffage,  which  w'ould  not  have  been  neceffary  i£  v 
the  paffage  had  not  been  widened  in  any  part.  It  will 
require  a  force  equal  to  the  ^veight  of  a  column  of 
water  of  the  height  neceffary  for  communicating  a  ve¬ 
locity  the  fquare  of  which  is  equal  to  the  difference 
of  the  fquares  of  the  velocities  of  the  water  in  the  wide 
and  the  narrow  part  of  the  co."ida!t. 

4-  The 
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The  fame  thing  takes  place  in  the  motion  of  air,  and 
therefore  all  contradlions  and  dilatations  mult  be  care- 
fully  avoided,  when  we  want  to  preferve  the  velocity 

the  tame  ASfo’ fuffers  the  fame  retardation  in  its  motion 
retardation  along  pipes.  By  not  knowing,  or  not  attending  to  that, 
along  pipes  ;,.eers  of  the  lirft  reputation  have  been  prodigioully 
diftppointed  in  their  expedations  of  the  quantity  ot 
receffity  of  air  which  will  be  delivered  by  long  pipes.  Its  ^xtieme 
attending  mobility  and  lightnefs  hindered  them  from  f^  P®  *  S 
to  this.  fuffer  any  fenfible  retardation.  Ur 

pin,  a  moft  ingenious  man,  propoftd  this  as  the  molt 
cflFeaual  method  of  transferring  the  adion  of  a  moving 
power  to  a  great  ^iftance.  Suppofe,  for  hiRance,  that 
It  was  required  to  raife  water  out  of  a  mine  by  a  wa¬ 
ter-machine,  and  that  there  was  no  fall  of  water  nearer 
than  a  mile’s  diilance.  He  employed  this  water  to 
drive  a  piflon,  which  Ihould  comprefs  the  mr  in  a  cy¬ 
linder  communicating,  by  a  long  pipe,  vyith  another 
cylinder  at  the  mouth  of  the  mine.  This  fecond  cy¬ 
linder  had  a  piflon  in  it,  whofe  rod  was  to  give  motion 
to  the  pumps  at  the  mine.  He  expeiSled,  that  as  foon 
as  the  pifton  at  the  water-machine  had  compreffed  the 
air  fufficiently,  it  would  caufe  the  air  in  the  cylinder 
at  the  mine  to  force  up  its  piftoii,  and  thus  woik  the 
pumps.  DofRor  Hooke  made  many  objeftions  to  the 
method,  when  laid  before  the  Royal  Society,  and 
it  was  much  debated  there.  But  dynamics  was  at 
this  time  an  infant  fcience,  and  veiy  little  underftood. 
Newton  had  not  then  taken  any  part  in  the  bufinefs  of 
the  foclety,  otherwife  the  true  obje6liona  would  not 
have  efcaped  his  fagacions  mind.  Notwithftanding  Pa¬ 
pin’s  great  reputation  as  an  engineer  and  mechanic,  he 
could^'not  bring  his  fcheme  into  ufe  in  England  ;  but 
afterwards,  in  France  and  In  Germany,  where  he  fettled, 
he  got  fome  perfons  of  great  fortunes  to  employ  him 
in  this  projed;  and  he  ereaed  great  machines  in  Au¬ 
vergne  and  \Veftphalia  for  draining  mines.  But,  fo  fax 
from  being  effeaive  machines,  they  would  not  even  be¬ 
gin  to  move.  He  attributed  the  failure  to^  the  quan¬ 
tity  of  air  in  the  pipe  of  communication^  whith  mud  be 
condenfed  before  it  can  condenfe  the  air  in  the  remote 
cylinder.  This  indeed  is  true,  and  he  fhould  have 
thought  of  this  earlier.  He  therefore  diminiflied  the 
fize  of  this  pipe,  and  made  his  water-machine  exliauft 
inilead  of  condenfing,  and  had  no  doubt  but  that  the 
immenfe  velocity  with  which  air  riiihes  into  a  void  would 
make  a  rapid  and  effeftual  communication  of  power. 
»  J5ut  he  was  equally  difappointed  here,  and  the  machine 

at  the  mine  flood  ilill  as  before. 

'Near  a  century  after  this,  a  veiy  intelligent  engineer 
attempted  a  much  more  feafible  thing  of  this  kind  at  an 
iron-foundery  in  Wales*  He  ere£led  a  machine  at  a 
powerful  fall  of  water,  which  worked  a  fet  of  cylinder 
bellows,  the  blow  pipe  of  which  was  conduced  to  the 
diilance  of  a  mile  and  a  half,  where  it  was  applied  to  a 
blall  furnace.  But  notwithllanding  every  care  to  make 
,the  condu(^ling  pipe  very  air-tight,  of  great  fize,  and  as 
fmooth  as  poffible,  it  would  hardly  blow  out  a  candle. 
The  failure  was  aferibed  to  the  impoffibility  of  making 
the  pipe  air-tight.  But,  what  was  furprifing,  above 
ten  minutes  elapfed  after  the  a6lIon  of  the  piflons  in 
the  bellows  before  the  leall  wind  could  be  perceived  at 
the  end  of  the  pipe;  whereas  the  engineer  expe<5led  an 
interval  of  6  feconds  only. 
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No  veiy  diftinfl  theory  can  be  delivered  on  this  fub-  Air  in 
jeft  ;  but  we  may  derive  confiderable  affillance  in  un- 
derflanding  the  caufes  of  the  obflru6lion  to  the  motion  ^ 
of  water  in  long  pipes,  by  coiifrdering  what  happens  No 
to  air.  Tne  elallicity  of  the  air,  and  its  great  com- theory  on 
prelTibility,  have  given  us  the  dillinftefl  notions  of 
dity  in  general,  fliowing  us,  in  a  way  that  can  hardly 
be  controverted,  that  the  particles  of  a  fluid  are  kept 
at  a  diilance  from  each  other,  and  from  other  bodies, 
by  the  corpufcular  forces.  We  fhall  therefore  take  this 
opportunity  to  give  a  view  of  the  fubjedl,  which  did 
not  occur  to  us  when  treating  of  the  motion  of  water 
in  pipes,  referving  a  further  difcuirioir  to  the  articles 
River,  WATER-IVorks,  ^ 

The  writers  on  hydrodynamics  have  always  confider- How  fluid 
edthe  obllrudlion  to  the  motion  of  fluids  along  canals 
of  any  kind,  as  owing  to  fomething  like  the  fridlionby^J'^^^J^^^ 
which  the  motion  of  folid  bodies  on  each  other  is  ob-aioigc,. 
ftrtidled;  but  we  cannot  form- to  ourfelves  any  dillind  nals, 
notion  of  refemblance,  or  even  analogy  between  them. 

The  fadl  is,  however,  that  a  fluid  running  .along  a  ca¬ 
nal  has  its  motion  obllriidled  ;  and  that  this  obllruc- 
tion  is  greatefl:  in  the  immediate  vicinity  of  the  folid 
canal,  and  gradually  diminilhes  to  the  middle  of  the 
flream.  It  appears,  therefore,  that  the  parts  of  fluids 
can  no  more  move  among  each  other  than  among  fo¬ 
lid  bodies,  without  fuffering  a  diminution  of  their  mo¬ 
tion.  The  parts  in  phyfieal  contadl  with  the  fides  and 
bottom  are  retarded  by  tlicfe  immoveable  bodies.  The 
particles  of  the  irext  Rratum  of  fluid  cannot  preferve 
their  initial  velocities  without  overpafling  the  particles 
of  the  firft  ftratum  ;  and  it  appeai-s  from  the  fa£l  that 
they  are  by  this  means  retarded.  They  retard  in  the 
fame  manner  the  particles  of  the  third  ftratum,  and  fo 
on  to  the  middle  ftratum  or  thread  of  fluid.  It  ap¬ 


pears  from  the  fadl,  therefore,  that  this  fort  of  fridliofi 
Is  not  a  confequence  of  rigidity  alone,  but  tliat  it  is 
equally  competent  to  fluids.  Nay,  fince  it  is  a  matter 
of  fa<ft  in  air,  and  is  even  more  remarkable  there  than 
in  any'  other  fluid,  as  we  fliall  fee  by  the  experiments 
which  have  been  made  on  the  fubje6l;  and  as  our  ex¬ 
periments  on  the  compreliion  of  air  fliow  us  the  par- 
ticls  of  air  ten  times  iiearer  to  each  other  In  fome  cafes 
than  in  others  (viz.  when  we  fee  air  a  thoufand  tim« 
denfer  in  thefe  cafes),  and  therefore  force  us  to  ac¬ 
knowledge  that  they  are  not  in  contad;  it  is  plain  tliat 
this  obftru6lion  has  nO  analogy  to  fridlion,  which  fup^ 
pofes  roughnefs  or  inequality'  of  furface.  No  fuch  in" 
equality  can  be  fuppofed  in  the  furface  of  an  aerial 
particle;  nor  would  it  be  of  any  fervice  in  explaining 
the  obftrudlion,  fince  the  particles  do  not  nib  on  each 
other,  but  pafs  each  other  at  fome  fmall  and  imper¬ 
ceptible  diilance. 

We  ntuft  therefore  have  recourfe  to  fome  other  mode 
of  explication.  We  fliall  apply  this  to  air  only  in  ^is 
place  ;  and,  fince  it  is  proved  by  the  uncontrovertible 
experiments  of  Gstntoii,  Zimmerman,  and  others,  that 
water,  mercury,  oil,  &c.  are  alfo  compreflible  and  per- 
fe6lly  elaftic,  the  argument  from  this  principle,  which 
is  conclufive  in  air,  muft  equally  explain  the  fimilar 
phenomenon  in  hydraulics. 

The  moft  highly  polilhed  body  which  we  know  muft 
be  conceived  as  having  an  uneven  furface  when  we 
compare  it  with  the  fmall  fpaces  In  which  the  corpul- 

cular  forces  are  exerted ;  and  a  quantity  of  air  moving 

us 
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5n  a  policed  pipe  may  fee  compared  to  a  quantity  of  locity  of  the  particle;  but  what  we  ohfcrve  Is  the  ve- 
fraail  ftiot  (Hding  down  a  channel  with  undulated  Tides  locity  of  the  mafs,  and  we  judge  of  it  perhaps  by  the 
and  bottom.  The  row^of  particles  immediately  conti-  motion  of  a  feather  carried  along  by  it.  Let  us  fup- 
guous  to  the  Tides  will  therefore  have  an  undulated  mo-  pofe  a  Tingle  atom  to  be  a  TenTible  objeft,  and  let  us  at- 
tion :  but  this  undulation  of  the  contiguous  -particles  tend  to  two  fuch  particles,  one  at  the  Tide,  and  the  other 
of  ai'r  will  not  be  To  great  as  that  of  the  furface  in  the  middle  :  although  we  cannot  perceive  the  undu- 
along  which  they  glide  ;  for  not  only  every  motion  lations  of  thefe  particles  dunng  their  progreflive  mo- 
requires  force  to  produce  it,  but  alfo  eveiy  change  of  tions,  we  fee  the  progreflive  motions  themlelves.  Let 
The  particles  of  air  refill  this  change  from  us  fiippofe  then  that  the  middle  particle 
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S  refift  a  a  redilineal  to  an  undulating  motion  ;  and,  being  eia- 

.  c  n^c  ftic,  that  is,  impelling  each  other  and  other  bodies, 
nearer  to  the  furface  as  they  are  paf- 
i'a’  odulat  fingover  an  eminence,  and  their  path  is  lefs  inciirvated 
ifi  mo-  *  than  the  furface.  The  difference  between  the  motion  of 


then  that  the  middle  particle  has  moved 
without  any  undulation  whatever,  and  that  it  has  ad¬ 
vanced  ten  feet.  The  lateral  particle  will  alfo  have 
moved  ten  feet ;  but  this  has  not  been  in  a  (Iraight  line. 
It  will  not  be  fo  far  advanced,  therefore,  in  the  direc¬ 
tion  of  the  canal ;  it  will  be  left  behind,  and  will  ap- 


the  particles  of  air  and  the  particles  of  a  fluid  quite  une-  pear  to  iis  to  have  been  retarded  in  its  motion  :  and  in 
laftic  is,  in  this  refped,  fomewhat  like  the  difference  be-  like  manner  each  thread  of  particles  will  be  more  and 


tween  tiie  motion  of  a  fpring-carriage  and  that  of  a  com¬ 
mon  carriage.  When  the  common  carriage  paffes  along  a 
road  not  perfedly  fmooth,  the  line  deferibed  by  the 
centre  of  gravity  of  the  carriage  keeps  perfectly  pa¬ 
rallel  to  that  deferibed  by  the  axis  of  the  wheels,  ri¬ 
ling  and  falling  along  with  it.  Now  let  a  fprjng 


more  retarded  (apparently  only)  as  it  recedes  farther 
from  the  axis  of  the  canal,  or  what  is  ufiially  called 
the  thread  of  the  ftream. 

And  thus  the  obferved  fa£l  is  fhown  to  be  a  necef*But  on  the 
fary  confequence  of  what  we  know  to  be  the  nature 
a  compreffible  or  elallic  fluid ;  and  that  without  flip-  ^ 


fOff 

motion  is  a 


body  be  put  on  the  fame  wheels  and  pafs  along  tlie  poling  any  diminution  in  the  real  velocity  of  each  par- real  ob- 


J 


fame  road.  When  the  axis  rifes  over  an  eminence 
perhaps  half  an  inch,  fmks  down  again  into  the  next 
hollow,  and  then  nfes  a  fecond  time,  and  fo  on,  the 
centre  of  gravity  of  the  body  deferibes  a  much  ftraighl- 
er  line ;  for  upon  the  rifmg  of  the  wheels,  the  body 
rcfifts  the  motion,  and  compreffes  the  fp rings,  and  thus 
remains  lower  than  it  would  have  been  had  the  fprings 
not  been  interpof^d.  In  like  manner,  it  does  not  fink 
fo  low  as  the  axle  does  when  the  wheels  go  into  a  hol¬ 
low.  And  thus  the  motion  of  fpring-carriages  be- 

1  comes  lefs  violently  undulated  than  the  road  along  which 

they  pafs.  This  illuftration  will,  we  hope,  enable  the 
reader  to  conceive  how  the  deviation  of  the  particles 
next  jto  the  Tides  and  bottom  of  the  canal  from  a  redi- 
,  U)S  lineal  motion  is  lefs  than  that  of  the  canal  itfelf. 

It  is  evident  that  the  fame  reafoning  will  prove  that 
oJlhe^fr”  undulation  of  the  next  row  of  particles  will  be  lefs 
cc  lrow  firfl,  that  the  undulation  of  the  thiixl 

ol;artkIc^  row  will  be  lefs  than  that  of  the  fecond,  and  fo  on,  as 

be  lefs  is  reprefented  in  fig.  A.  Plate  CCCCV%  And  thus  it 

appears,  that  while  the  mafs  of  air  has  a  progreflive 
I  ^  ’  motion  along  the  pipe  or  canal,  each  particle  is  de- 
feribing  a  waving  line,  of  which  a  line  parallel  to  the 
diredion  of  the  canal  is  the  axis,  cutting  all  thefe  undu- 
M  lations.  This  axis  of  each  undulated  path  will  be 

J  '  ftraiglit  or  curved  as  the  canal  is,  and  the  excurfions 

J  of  the  path  on  each  fide  of  its  axis  will  be  lefs  and 

lefs  as  the  axis  of  the  path  is  nearer  to  the  axis  of  the 
canal. 

Let  us  now  fee  \\r\\^t.fen/i6Ie  effed  this  will  liave ;  for 
all  the  motion  which  we  here  fpeak  of  is  imperceptible* 
I  J  no  ve*  It  is  demonftrated  in  mechanics,  that  if  a  body  moving 
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tide,  there  will  be  a  diminution  of  the  velocity  of  the  ftru<aion. 
fenfibk  threads  of  the  general  flream,  and  a  diminution 
of  the  w'hole  quantity  of  air  which  pafles  along  it  du-* 
ring  a  given  time. 

Let  us  now  fiippofe  a  parcel  of  air  impelled  along 
a  pipe,  which  is  p'erfeHly  fmoOth,  out  of  a  lar¬ 
ger  vcflel,  and  ifluiiig  from  this  pipe  with  a  certain 
velocity.  It  requires  a  certain  force  to  change  its  ve¬ 
locity  in  the  vcflel  to  the  greater  velocity  which  it  has 
in  die  pipe.  This  is  abundantly  demoiiflrated.  How 
long  foever  we  fuppofe  this  pipe,  there  will  be  no 
change  in  the  velocity,  or  in  the  force  to  keep  it  up. 

But  let  us  fuppofe  that  about  the  middle  of  this  pipe 
there  is  a  part  of  it  which  has  fuddenly  got  an  undu¬ 
lated  furface,  however  imperceptible.  Let  us  further 
fuppofe  that  the  final  velocity  of  the  middle  thread  is 
the  fame  as  before.  In  this  cafe  it  is  evident  that  the 
fum  total  of  the  motions  of  all  the  particles  is  greater 
than  before,  becaufe  the  abfolute  motions  of  the  lateral 
particles  is  greater  than  that  of  the  central  particle, 
which  we  fuppofe  the  fame  as  before.  This  abfolute 
increafe  of  motion  cannot  be  without  an  Jiicreafe  of 
propelling  force  :  the  force  ading  now,  therefore,  muft 
be  greater  than  the  force  ading  formerly.  Therefore, 
if  only  the  former  force  had  continued  to  ad,  the  fame 
motion  of  the  central  particle  could  not  have  been 
preferved,  or  the  progreflive  motion  of  the  whole  ftream 
mufl.  be  diminllhed. 

And  thus  we  fee  that  this  internal  infenfible  undula- 
tory  motion  becomes  a  real  obftrudion  to  the  fcnfible 
motion  which  we  obferve,  and  occafions  an  expence  of 
power, 

Let  us  fee  what  will  be  the  confequence  of  extend- An  addi- 


with  any  Velocity  be  defleded  from  its  redilineal  path  by  .  _ 

acurv’edand  perfedly  fmooth  channel,  to  which  the  redi-  ing  this  obftruding  furface  further  along  the  canal,  tic^al  force 


lineal  path  is  a  tangent,  it  will  proceed  along  this  channel 
with  undiminifhed  velocity.  Now  the  path,  in  the  pre* 
font  cafe,  may  be  conlidered  as  pcrfedly  fmooth,  flnce 
the  particles  do  not  touch  it.  It  is  one  of  the  undu¬ 
lations  which  iX’e  are  confidering,  and  we^fnay  at  pre¬ 
font  conceive  this  as  without  any  fubordinate  inequali¬ 
ties.  There  fliould  not,  therefore,  be  any  diminution 
of  the  velocity.  iLet  us  gra^it  this  of  the  abfolute  vc- 
'Vbi.. XV.  Parti. 


It  mull  evidently  be  accompanied  by  an  augmentation 
of  the,  motion  produced,  if  the  central  velocity  be 
kept  up;  for  the  particles  which  are  now  in  contadven^ro- 
witlithe  Tides  do  not  continue  to  occupy  that  fituationr  grerfivcmo- 
the  middle  particles  moving  fafler  forward  over^*®^b 
them,  and  in  their  turn  come  next  the  fide  ;  and  as 
they  are  really  moving  equally  fait,  but  not  in  the  di- 
re^on  into  which 'they  ar^  now  to  be  forced,  force  is 
S  neceffary 
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fifceiTafy  for  cliangin^  the  direflion  alfo  ;  nnd  this  is 
in^addiuoIl  to  the  force  neceffary  for  producing  the  un¬ 
dulations  fo  minutely  treated  of.  The  confequence 
of  this  muft  be,  that  an  additional  force  will  be  necef- 
♦avy  for  preferving  a  given  progreflive  motion  in  a 
longer  ohjlruBwg  pipe,  and  that  the  motion  produced  in  a 
pipe  of  greater  length  by  a  given  force  will  be  lefs  than 
in  a  Ihorter  one,  and  the  efflux  will  be  diminiffled. 

There  is  another  confideration  which  mull  have  an 
influence  here.  Nothing  is  more  Irrefragably  demon- 
ftrated  than  the  pecefiity  of  an  additional  force  for  pro¬ 
ducing  an  efflux  through  any  contradlion,  even  though 
it  fhould  be  fucceeded  by  a  dilatation  of  the  paffage. 
Now  both  the  inequalities  of  the  fides  and  the  undula¬ 
tions  of  the  motions  of  each  particle  are  equivalent  to 
a  fucceflion  of  contrkdllons  and  dilatations ;  although 
each  of  thefe  is  next  to  infinitely  fmall ;  their  number 
is  alfo  next  to  infinitely  great,  and  therefore  the  total 
effeft  may  be  fenfible. 

We  have  hitherto  fuppofed  that  the  abfolute  velocity 
of  the  particles  was  not  diminiffled :  this  we  did,  ha¬ 
ving  afliimed  that  the  interval  of  each  undulation  of 
the  fides  was  without  Inequalities.  But  this  was  gra¬ 
tuitous  r  it  was  alfo  gratuitous  that  the  fides  were  only 
undulated.  We  have  no  reafon  for  excluding  angular 
afperities.  Thefe  will  produce,  and  moll  certainly  of¬ 
ten  produce,  real  diminutions  in  the  velocity  of  the 
contiguous  particles ;  and  this  mull  extend  to  the 
very  axis  of  the  canal,  and  produce  a  diminution  of  the 
fum  total  of  motion  ;  and  in  order  to  preferve  the 
fame  fenfible  progrelTive  motion,  a  greater  force  mull 
be  employed.  This  is  all  that  can  be  meant  by  faying 
that  there  Is  a  refiftance  to  the  motion  of  air  through 
304  long  pipes. 

And  a  There  remains  another  caufe  of  diminution,  viz.  the 

flui  perfedl  fluidity,  whether  arlfing  from  the  dif- 
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femination  of  folid  particles  in  a  real  fluid,  or  from  the 
vifeidity  of  the  fluid.  Wc  fflall  not  infill  on  this  at  pre¬ 
fen  t,  becaufe  It  cannot  be  fflown  to  obtain  in  air,  at 
lead  in  any  cafe  which  defer ves  confideration.  It  feems 
of  no  Importance  to  determine  the  motion  of  air  hur¬ 
rying  along  with  it  foot  or  dull.  The  effe^l  of  fogs 
on  a  particular  modification  of  the  motion  of  air  will 
be  confidered  under  the  article  Sound.  What  has  been 
fald  oil  this  fubje6l  is  fufficlent  for  our  purpofe,  as  ex¬ 
plaining  the  prodigious  and  unexpe£led  obllrudlon  to 
the  paffage  of  air  through  long  and  narrow  pipes.  We 
are  able  to  qoHeft  an  important  maxim  from  it,  viz. 
that  all  pipes  of  communication  fflould  be  made  as  wide 
as  circumflances  will  permit :  for  It  is  plain  that  the 
«b{lru6lion  depends  on  the  internal  furface,  and  the 
force  to  overcome  it  muff  be  In  proportion  to  the  mafs 
of  matter  which  Is  in  motion.  The  firfl  ’increafes  as 
the  diameter  of  the  pipe,  and  the  lall  as  the  fquare.  The 
obllru^lion  muff  therefore  bear  a  greater  proportion  to 
the  whole  motion  in  a  fmall  pipe  than  in  a  large  one. 
The  law  r»f  It  w^ere  very  defirable  to  know  the  law  by  which  the 
retardation  retardatloii  extends  from  the  axis  to  the  fides  of  the  ca- 
f  om  thT  proportion  which  fubfifls  between  the 

the  of  canal  and  the  forces  neceffapr  for  overcoming 

ftdei  of  the  l^he  obllru6lions  when  the  velocity  Is  given  ;  as  alfo 
car  al  un-  whether  the  proportion  of  the  obllruftion  to  the  whole 
motion  varies  with  the  velocity;  but  all  this  is  unknown. 
It  does  not,  however,  feem  a  defperate  cafe  in  air :  we 
blow  pretty  diftinaiy  the  law  of  a£lion  among  its  par- 
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ticle3,  viz.  that  their  mutual  repulflons  are  iiiverfety  as  Air  in 
their  dillances.  This  promifes  to  enable  us  to  trace  the  Motion, 
progrefs  of  undulation  from  tl>e  Tides  of  the  canal  to  the 
axis.  ^  ^  ^ 

We  can  fee  that  the  retardations  will  not  increafe  foUwiUuoj 
faff  as  the  fquare  of  the  velocity.  Were  the  fluid  in-lncreafe  fo 
compreflible,  fo  that  the  undulatory  path  of  a  particle 
were  invariable,  the  deflefllng  forces  by  which  each 
vidual  particlels  madetodeferibe  its  undulating  path  would  tkj, 
be  precifely  fuch  as  arife  from  the  path  itfelf  and  the  mo¬ 
tion  iu  It;  for  each  particle  would  be  in  die  fituatlon  of  a 
body  moving  along  a  fixed  path.  But  in  a  very  com- 
preffible  fluid,  fucli  as  air,  each  particle  may  be  confider¬ 
ed  as  a  folitary  body,  adluated  by  a  projedlile  and  a 
tranfverfe  force,  arifing  from  the  action  of  the  adjoining 
particles.  Its  motion  mull  depend  on  the  adjuflment  ot 
thefe  forces.  In  the  fame  manner  as  the  elliptical  motion 
of  a  planet  depends  on  the  adjuilment  of  the  force  of  pro- 
jedlion,  with  a  gravitation  inverfely  proportional  to  the 
fquare  of  the  dillance  from  the  focus.  The  tranfverfe 
force  in  the  prefent  cafe  has  its  origin  in  the  preffure  on 
the  air  which  is  propelling  It  along  the  pipe  ;  this,  by 
fqueezing  the  particles  together,  brings  their  mutual  re- 
pulfion  into  aAion.  Now  It  Is  the  property  of  a  per- 
f^edl  fluid,  that  a  preffure  exerted  on  any  part  of  it  is 
propagated  equally  through  the  whole  fluid ;  therefore 
the  tranfverfe  forces  which  are  excited  by  this  preffure 
are  proportional  to  the  preffure  itfelf :  and  we  know  that 
the  preffures  exerted  on  the  furface  of  a  fluid,  fo  as  to 
expel  it  through  any  orifice,  or  along  any  canal,  are  pro¬ 
portional  to  the  fquares  of  the  velocities  which  they  pro¬ 
duce.  Therefore,  in  every  point  of  the  undulatory  mo¬ 
tion  of  any  particle,  the  tranfverfe  force  by  which  it  is 
defledled  into  a  curve  Is  proportional  to  the  fquare  of  its 
velocity.  When  this  is  the  cafe,  a  body  would  continue 
to  defcrlbe  the  fame  curve  as  before  ;  but,  by  the  very 
compreffion,  the  curvatures  are  Increafed,  fuppofing  them 
to  remain  fimllar.  This  would  require  an  increafe  of 
the  tranfverfe  forces;  but  this  is  not  to  be  found :  there¬ 
fore  the  particle  will  not  deferibe  a  fimilar  curve,  but 
one  which  is  lefs  incurvated  in  all  its  parts;  confequent- 
ly  the  progreflive  velocity  of  the  whole,  which  is  the 
only  thing  perceivable  by  us,  will  not  be  fo  much  di¬ 
miniffled  ;  that  is,  the  obftrudlions  will  not  increafe  fo^ 
faff  as  they  would  otherwife  do,  or  as  the  fquares  of  the 
velocities. 

This  reafoning  is  equally  applicable  to  all  fluids,  and 
Is  abundantly  confirmed  by  experiments  in  hydraulics  f 
as  we  fliall  fee  when  confidering  the  motion  of  rivers.. 

We  have  taken  this  opportunity  of  delivering  our  notions 
on  this  fubje6l ;  becaufe,  as  we  have  often  fald,  it  is  In 
the  avowed  diferete  conllltution  of  air  that  we  fee  moll 
dillinftly  the  operation  of  thofe  natural  powers  which 
eonllitute  fluidity  In  general.  507  ^ 

We  would  beg  leave  to  mention  a  form  of  experimental- 
for  difeovering  the  law  of  retardation  with  conllderable^f^^^on 
accuracy.  Experiments  have  been  made  on  pipes  and  pipes  and 
canals.  Mr  Boffut,  In  his  Hydrodynamiquey  has  given canah 
a  very  beautiful  fet  made  on  pipes  of  an  inch  and  two 
inches  diameter,  and  200  feet  long;  but  although  thefe 
experiments  are  very  Infl;m6live,  they  do  not  give  us 
any  rule  by  which  we  can  extend  the  refult  to  pipes  of 
greater  length  and  different  diameters. 

Let  a  fmooth  cylinder  be  fet  upright  In  a  very  large 
veffel  or  pond,  and  be  moveable  round  its  axis ;  let  it  be 
6  turned 
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s  IncIty  of  turned  round  by  means  of  a  wheel  and  pulley  with  an 
►Vind.  uniform  motion  and  determined  velocity.  It  will  ex- 
i  force  on  the  contiguous  water  which  would 

be  exerted  on  it  by  water  turning  round  it  with  the 
fame  velocity:  and  as  this  water  would  have  its  motion 
gradually  retarded  by  the  fixed  cylinder,  ‘fo  the  moving 
cylinder  will  gradually  communicate  motion  to  the  fur* 
rounding  water.  Wefliould  obferve  the  water  gradually 
dragged  round  by  it ;  and  the  vortex  would  extend  far¬ 
ther  and  farther  from  it  as  the  motion  is  continued,  and 
the  velocities  of  the  parts  of  the  vortex  will  be  lefs  and 
iefs  as  we  recede  from  the  axis.  Now,  we  apprehend, 
that  when  a  point  of  the  furface  of  the  cylinder  has  moved 
over  200  feet,  the  motion  of  the  water  at  different  diflan- 
oes  from  it  will  be  fimilar  and  proportional  to,  if  not  pre- 
cifely  the  fame  with,  the  retardations  of  water  flowing 
200  feet  at  the  fame  diftance  from  the  fide  of  a  canal : 

.  at  any  rate,  the  two  are  fufceptible  of  an  accurate  compa- 
rifon,  and  the  law  of  retardation  may  be  accurately  de¬ 
duced  from  obfervations  made  on  the  motions  of  this 
L308  vortex. 

^ind  is  Air  in  motion  is  a  very  familiar  obje(9;  of  obfervation^ 
sf  in  mo-  and  it  is  interefting.  In  all  languages  it  has  got  a  name ; 

^  we  call  it  wind :  and  it  Is  only  upon  refiedlion  that  we 

Iconfider  air  as  wind  In  a  qulefcent  ftate.  Many  perfons 
hardly  know  what  is  meant  when  air  is  mentioned ;  but 
they  cannot  refufe  that  the  blaft  from  a  bellows  Is  the 
expulfion  of  wliat  they  contained ;  and  thus  they  learn 
309  that  wind  is  air  in  motion, 

*j|ie  velo*  It  is  of  confequence  to  know  the  velocity  of  wind  ; 
s  ^ud  unexceptionable  method  has  been  con- 

<  iiydif-  purpofe.  The  befi:  feems  to  be  by  naea- 

<  >cred,  hiring  the  fpace  pafTed  over  by  the  fhadow  of  a  cloud  ; 

but  this  is  extremely  fallacious.  In  the  firft  place,  it  is 
certain,  that  although  we  fuppofe  that  the  cloud  has  the 
velocity  of  the  air  in  which  it  Is  carried  along,  this  is  not 
an  exadl  meafure  of  the  current  on  the  furface  of  the 
earth  ;  we  may  be  almoft  certain  that  it  is  greater  :  for 
air,  like  all  other  fluids,  is  retarded  by  the  Tides  and  bot¬ 
tom  of  the  channel  In  which  it  moves.  But,  in  the  next 
place,  it  is  very  gratuitous  to  fuppofe,  that  the  velocity 
of  the  cloud  is  the  velocity  of  the  ftmtum  of  air  between 
the  cloud  and  the  earth ;  we  are  almoft  certain  that  it  Is 
not.  It  is  abundantly  proved  by  Dr  Hutton  of  ^Edln- 
burgh,  that  clouds  are  always  formed  when  two  pWeds  of 
air  of  different  temperatures  mix  together,  each  contaln- 
'  ing  a  proper  quantity  of  vapour  In  the  ftate  of  chemical  fo- 

lution.  We  know  that  different  ftrata  of  air  will  frequent- 
'  ly  flow  In  different  dhedlioiis  for  a  long  time.  In  1781 
while  a  great  fleet  rendezvouzed  in  Leith  Roads  during 
the  Dutch  war,  there  was  a  briHc  eafterly  wind  for  about 
five  weeks;  and,  during  the  laft  fortnight  of  this  period, 
there  was  a  hrifk  wefterly  current  at  the  height  of  about  ^ 
of  a  mile.  This  was  diftiinftly  indicated  by  frequent  fleecy 
clouds  at  a  great  diftance  above  a  lower  ftratum  of  thefe 
clouds,  which  were  driving  aU  this  time  from  the  eaft- 
'vv  ard.  ^  A  gentleman  who  was  at  the  fiege  of  Quebec  in 
J759>  informed  us,  that  one  day  while  there  blew  a  gale 
^^rom  the  weft,  fo  hard  that  the  fliips  at  anchor  in  the 
were  obliged  .to  ftrike  their  topmafts,  and  it  was 
with  the  utmofl  difficulty  that  fome  well  manned  boat« 
could  row  againft  it,  caiTying  fome  artillery  ftores  to  a 
poll  above  the  town,  feveral  ffiells  were  thrown  from  the 
town  todeftroy  the  boats  :  one  of  the  ffiells  biirft  in  the 
near  the  top  of  its  flight,  which  was  about  half  a 


Wind. 
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mile  high.  The  fmoke  of  this  bomb  remained  in  th<i  Velocity  of 
fame  fpot  for  above  a  quarter  of  an  hour,  like  a  great 
round  ball,  and  gradually  diflipated  by  diffufion,  without 
removing  many  yards  from  its  place.  When,  therefore, 
two  ftrata  of  air  come  from  different  quarters,  and  one 
of  them  flows  over  the  other,  it  will  be  only  in  the  con¬ 
tiguous  furfaces  that  a  precipitation  of  vapour  will  be 
made.  This  wall  form  a  thin  fleecy  cloud  ;  and  it  will 
have  a  velocity  and  diredlion  which  neither  belongs  to 
the  upper  nor  to  the  low^er  ftratum  of  air  w'hich  pro¬ 
duced  it.  Should  one  of  thefe  ftrata  come  from  the  eaft 
and  the  other  from  the  weft  wdth  equal  velocities,  the 
cloud  formed  between  them  will  have  no  motion  at  all ; 
ffiould  one  come  from  the  eaft,  and  the  other  from  the 
north,  the  cloud  will  more  from  the  north-eaft  with  a 
greater  velocity  than  either  of  the  ftrata.  So  uncertain 
then  Is  the  information  given  by  the  clouds  either  of  the 
velocity  or  the  diredfion  of  the  wind.  A  thick  fmoke 
from  a  furnace  will  give  us  a  much  lefs  equivocal  raea- 
fure  :  and  this,  combined  with  the  effedls  of  the  wind 
in  impelling  bodies,  or  defledling  a  loaded  plane  from  the 
perpendicular,  or  other  effedls  of  this  kind,  may  give  us 
meafiires  of  the  different  currents  of  wind  with  a  preci- 
fion  fiifficient  for  all  pr^dlical  ufes.  ^id 

The  celebrated  engineer  Mr  John  Smeaton  has  given,  The  rtiuii 
in  the  51ft  volume  of  the  Pliilofophical  Traiifadtioiit,  the 
velocitles  of  wind  correfponding  to  the  ufual  denomina-J-^*'^*.-^  " 
lions  in  our  language.  Thefe  are  founded  on  a  great  on  this 
number  of  obfervations  made  by  himfelf  in  the  courfe  of  head, 
his  pradfice  In  eredling  wind-mills.  They  are  contained 
in  the  following  table. 


Miles 
per  hour* 

1 

Z 

3 

4 

5 

lO 

^5 

20 

25 

30 

35 

40 

45 

50 

60 

80 

100 


Feet 

per  fecond 

L47 
2^93  !. 
4,40  J 

5.S7I 

7.33A 

14.67  _ 

22,  _ 

29.34' 

36.67 

44.01 

5'.34i 
58,68' 
66,01 

73f35  ^ 

88,02/ 

146,70 


Namcf. 

Light  airs. 

Breeze* 

B  rifle  gale. 

Freffi  gale. 

Strong  gale.. 

Hard  gale. 

Storm. 

'Hurricane,  turning 
vup  trees,  overturn- 
^  ing  buildings,  5cc. 


See  alfo  fome  valuable  experiments  by  him  on  this 
fubjedt,  Philofopbical  Tranfatftlons  1760  and  1761. 

One  of  the  inoft  ingenious  and  convenient  methods  Account  oI 
for  meafuring  t}ie  velocity  of  the  wind  is  to  employ  its  l^ynd's 
preffure  in  fiipportlng  a  column  of  water,  in  the  fame  way 
as  Mr  Pitot  meafurcs  the  velocity  of  a  current  of  water* 

We  believe  that  it  was  firft  p4  opofed  by  Dr  James  I.,ynd 
of  Windfor,  a  gentleman  eminent  for  his  great  knowledge 
in  all  the  brandies  of  natural  fcicnce,  and  for  his  in¬ 
genuity  in  every  matter  of  experiment  or  practical  ap¬ 
plication. 

His  anemometer  (as  thefe  inftrumente  are  called)  con- 
fifts  of  a  glafs  tube  of  the  form  ABCD  (fig,  66.},  open  Plate 
Sz  ^  at 
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Velocity  of  af  both  ends,  and  having  the  branch  AB  atnght  angles 
Wind  to  the  branch  CD.  This  tube  contains  a  few  inches  ot 

- - - - -  water  ov  any  lliiid  (the  lighter  the  better)  ;  it  is  held 

with  the  part  CD  upright,  and  AB  horizontal  and  m 
the  direaion  of  the  wind  ;  that  is,  with  the  mouth  A 
fronting  the  wind.  The  wind  afts  In  the  way  of  pref- 
fure  on  the  air  in  AB,  comprefTes  It,  and  caufes  it  to 
prefs  on  the  furface  of  the  liquor;  forcing  It  down  to  F, 
■while  It  rlfes  to  E  In  the  other  leg.  The  velocity  of 
the  wind  Is  concluded  from  the  difference  E/ between 
the  heights  of  the  liquor  in  the  legs.  As  the  wind  does 
not  generally  blow  with  uniform  velocity,  the  liquor  is 
apt  to  dance  in  the  tube,  and  render  the  obfervation  dif¬ 
ficult  and  uncertain  :  to  remedy  this.  It  Is  proper  to  con- 
tradl  very  much  the  communication  at  C  between  the 
two  legs.  If  the  tube  has  half  an  Inch  of  diameter  (and 
it  fliomd  not  have  lefs),  a  hole  of  -fo  l^tge 

enough  ;  Indeed  the  hole  can  hardly  be  too  finall,  nor 
the  tubes  too  large.  ^ 

Irrs  inge-  This  inftrument  Is  extremely  ingenious,  and  will  un- 
riirtus  and  doubtedly  give  the  proportions  of  the  velocities  of  dlf- 
ferent  currents  with  the  greatell  precillon;  for  In  what¬ 
ever  w^ay  the  prelTure  of  wind  Is  produced  by  Its  motion, 
we  are  certain  that  the  different  preffures  are  as  the 
fquares  of  the  velocities:  if,  therefore,  we  can  obtain  one 
certain  meafure  of  the  velocity  of  the  wind,  and  obferve 
the  degree  to  which  the  preffure  produced  by  it  ralfes 
the  liquor,  we  can  at  all  other  times  obferve  the  pref- 
fiires  and  compute  the  velocities  from  them,  making 
proper  allowances  for  the  temperature  and  the  height 
4if  the  mercury  In  the  barometer  ;  becaufe  the  velocity 
will  be  in  the  iubdiiplicate  ratio  of  the  denfity  of  tlie 
air  inverfely  when  the  preffure  is  the  fame. 

It  is  ufually  concluded,  that  the  velocity  of  the  wind 
is  that  w^hich  would  be  acquired  by  falling  from  ^  height 
which  is  to  E/as  the  weight  of  v^rater  is  to  that  of  an 
eqiial  bulk  of  air^  Thus,  fuppoling  air  to  be  840  times 
lighter  than  water,  and  that  1/  is  tV  inch,  the 

velocity  will  be  about  63  feet  per  fecond,  which  Is  that 
of  a  very  hard  gale,  approaching  to  a  florm.  Hence  we 
fee  by  the  bye,  that  the  fcale  of  this  inftrument  is  ex- 
tremely  fhort,  and  that  it  would  be  a  great  improvement 
of  It  to  make  the  leg  CD  not  perpendicular,  but  very 
much  Hoping;  or  perhaps  the  following  form  of  the 
inftrument  will  give  it  all  the  perfection  of  which  it  is 
Wate  capable.  Let  the  horizontal  branch  AB  (fig.  67.)  be 
TCCCV.  contrafted  at  B>  and  continued  horizontally  for  feveral 
inches  BG  of  a  much  fmaller  bore,  and  then  turned  down 
for  two  or  three  inches  GC,  and  then  upwards  with  a 
wide  bore.  To  ufe  the  Inftrument,  hold  it  with  the  part 
DC  perpendicular  ;  and  (having  fheltered  the  mouth  A 
from  the  wind)  pour  in  water  at  D  till  it  advances  along 
GB  to  the  point  B,  which  is  made  the  beginning  of 
the  fcale;  theHvater  In  the  upright  branch  ftanding  at / 
fn  the  fame  horizontal  line  with  BG.  ^  Now,  turn  the 
mouth  A  to  the  wind;  the  air  in  AB  wiH  be  compreffed 
and  will  force  the  water  along  BG  to  F,  and  caufe  It  to 
rife  from/ to  E;  and  the  range  /E  will  be  to  the  range 
BF  on  the  fcale  as  the  fed^ion  of  the  tube  BG  to  that 
cf  CD.  Thus,  if  the  wddth  of  DC  be  \  an  Inch,  and 
that  of  BG  7^9  we  ftiall  have  25  inches  in  the  fcale  for 
one  inch  of  real  preflure  I/. 

But  It  has  not  been  demonftrated  in  a  very  fatisfadlory 
manner,  that  the  velocity  of  the  wind  is  that  acquired 
fiy  falling  through  the  height  of  a  column  of  air  whole 
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weight  is  equal  to  that  of  the  column  of  v/attr  E/.  Ex.Vdoc’tr<if 
periments  made  with  Pitot’s  tube  in  currents  of  water 
Hiow  that  feveral  corredlions  are  neceffary  for  concluding  ^ 
the  velocity  of  the  current  from  the  elevations  In  the 
tube  :  thefe  corredllons  may  however  be  made,  and  fafe- 
ly  applied  to  the  prefent  cafe  ;  and  then  the  Inftrument 
will  enable  us  to  conclude  the  velocity  of  the  wind  im¬ 
mediately,  without  uny  fundamental  comparifon  of  the 
elevation,  with  a  velocity  actually  determined  upon  other 
principles.  The  chief  ufe  w^hich  we  have  for  this  in¬ 
formation  is  in  our  employment  of  wind  as  an  Im¬ 
pelling  power,  by  which  we  can  adfuate  machinery 
or  navigate  fhips.  Thefe  are  very  important  appli¬ 
cations  of  pneumatical  doAiines,  and  merit  a  particular 
confideratlon  ;  and  this  naturally  brings  us  to  the  laft 
part  of  our  fubjedl,  viz.  the  confideratlon  of  the  im- 
pulfe  of  air  on  bodies  expofed  to  its  aftion,  and  the 
refiftance  which  it  oppofes  to  the  paflkge  of  bodies 
through  it.  ^  ^  31^ 

This  is  a  fubjedl  of  the  greateft  importance;  being  This  fub 
the  foundation  of  that  art  which  has  done  the  greateftjc'-^»niaa 
honour  to  the  ingenuity  of  man,  and  the  greateft  fervice 
to  human  foclety,  by  conneding  together  the  moil  dif-^^, 
tant  Inhabitants  of  this  globe,  and  making  a  communi¬ 
cation  of  benefits  which  would  otherwife  have  been  im- 
pofiible;  we  mean  the  art  of  Navigation  or  Seaman fhip. 

Of  all  the  machines  which  human  art  has  conftrudled,  a 
rftiip  Is  not  only  the  greateft  and  moft  magnificent,  but 
alfo  the  moft  ingenious  and  intricate ;  and  the  clever 
feaman  poiTefles  a  knowledge  founded  on  the  moft  diffi¬ 
cult  and  abftrufe  dodlrines  of  mechanics.  The  feaman 
probably  cannot  give  any  account  of  his  own  fclence ;  and 
he  pofTeiTes  it  rather  by  a  kind  of  intuition  than  by  any 
procefs  of  reafoning  :  but  the  fuccefs  and  efficacy  of  all 
the  mechanifm  of  this  complicated  engine,  and  the 
propriety  of  all  the  manoeuvres  which  the  feaman  prac- 
tifes,  depend  on  the  invariable  laws  of  mechanics ;  and 
a  thorough  knowledge  of  thefe  would  enable  an  Intel¬ 
ligent  perfon  not  only  to  underftand  the  machine  andr- 
tlie  manner  of  working  it,  but  to  Improve  both. 

Unfortunately  this  is  a  fubjed  of  very  great  difficulty  ; 
and  although  it  has  employed  the  genius  of  Newton,  and 
he  has  confidered  It  with  great  care,  and  his  followers 
have  added  more  to  his  labours  on  tliis  fubjed  than  on 
a^iy  other,  it  ftill  remains  In  a  very  iinperfed  ftate. 

A  minute  difeuffion  of  this  fubjed  cannot  therefore 
be  expeded  in  a  work  like  this:  we  rauft  content  ourfelves 
with  fuch  a  general  ftatement  of  the  moft  approved  doc¬ 
trine  on  the  fubjed  as  lhall  enable  our  readers  to  conceive 
it  diftindly,  and  judge  with  Intelligence  and  confidence 
of  the  pradical  dedudions  which  may  be  made  from  It. 

It  is  evidently  a  branch  of  the  general  theory  of  the  fmpuift 
Impulfe  and  refiftance  of  fluids,  which  fhould  have  been 
treated  of  pnder  the  article  Hydraulics,  but  was 
deferred  U\\\  the  mechanical  properties  of  compreffible 
fluids  fhould  alfo  be  confidered.  It  was  thought  very 
reafonable  to  fuppofe  that  the  circumftances  of  elafticity 
would  Introduce  the  fame  changes  In  the  impulfe  and  re¬ 
fiftance  of  fluids  that  It  does  In  folld  bodies.  It  would 
greatly  divert  the  attention  from  the  dlftindive.  proper¬ 
ties  of  air,  if  we  fhould  in  this  plade  enter  on  this  fubjei^ 
which  Is  both  extenfive  and  difficult.  We  reckon  it 
better  therefore  to  take  the  whole  together ;  this 
we  fhall  do  under  the  article  RssisTjiNcs  of  Fluids^ 
and  confine  ourfelves  at  prefent  to  what  relates  to  the- 
r  impulfe 
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impulie  and  refiflancc  of  air  alone;  anticipating  a  few  of 
the  general  propofitions  of  that  theory,  but  without  de- 
monilration,'  in  order  to  underftand  the  applications 
which  may  be  made  of  it. 

Suppofe  then  a  plane  furface,  of  which  <3  C  (fig.  6^^.) 
is  the  fe61ion,  expofed  to  the  action  of  a  ftream  of  wind 
blowing  in  the  direftion  QC,  perpendicular  to  /?  C. 
'I'he  motion  of  the  %vind  will  be  obftrufted,  and  the  fur- 
face  a  C  prefTed  forward.  And  as  ail  impulfe  or  pref- 
fure  is  exerted  in  a  direftlon  perpendicular  to  the  fur- 
face,  and  is  refilled  in  the  oppofite  dire<ftion,  the  furface 
will  be  impelled  in  the  diredlion  CD,  the  continuation 
of  QC.  And  as  the  mutual  adllons  of  bodies  depend  on 
their  relative  motions,  the  force  ading  on  the  furface 
a  C  will  be  the  fame,  if  we  fhall  fuppofe  the  air  at  reft, 
and  the  furface  moving  equally  fwift  in  the  oppofite  direc¬ 
tion.  The  refiftance  of  the  air  to  the  motion  of  the  body 
will  be  equal  to  the  impulfe  of  the  air  in  the  former  cafe. 
Thus  refiftance  and  impulfe  are  equal  and  contrary. 

If  the  air  be  moving  twice  as  faft,  its  particles  will 
give  a  double  impulfe ;  but  in  this  cafe  a  double  num¬ 
ber  of  particles  will  exert  their  Impulfe  in  the  fame  time : 
the  impulfe  will  therefore  be  fourfold ;  and  in  general 
it  will  be  as  the  fquare  of  the  velocity ;  or  if  the  air 
and  body  be  both  in  motion,  the  impulfe  and  refift¬ 
ance  will  be  proportional  to  the  fquare  of  the  relative 
velocity. 

This  is  the  firft  propofition  on  the  fubje6l,  and  it  ap¬ 
pears  very  confonant  to  reafon.  There  will  therefore 
be  foiue  analogy  betw^een  the  force  of  the  air’s  impulfe 
or  the  refiftance  of  a  body,  and  the  weight  of  a  column 
©f  air  incumbent  on  the  furface  :  for  it  is  a  principle 
in  the  a6lIon  of  fluids,  that  the  heights  of  the  columns 
of  fluid  are  as  the  fquares  of  the  velocities  which  their 
preflures  produce.  Accordingly  the  fecond  propofition 
is,  that  the  abfolute  impulfe  of  a  ftream  of  air,  blowing 
perpendicularly  on  any  furface,  is  equal  to  the  weight 
.of  a  column  of  air  which  has  that  furface  for  Its  bafe, 
and  for  its  height  the  fpace  through  which  a  body 
muft  fall  in  order  to  acquire  the  velocity  of  the  air. 

Thirdly,  Suppofe  the  furface  AC  equal  to  ^^C  no 
longer  to  be  perpendicuiar  ta  the  ftream  of  air,  but  in¬ 
clined  to  it  in  the  angle  ACD,  w^hich  we  fiiall  call  the 
angle  of  incidence  ;  then,  by  the  refolutibn  of  forces,  it 
follows,  that  thea6lion  of  each  particle  is  diminifhed  in 
the  proportioH  of  radius  to  the  fine  of  the  angle  of  in¬ 
cidence,  or  of  AC  to  AL,  AL  being  perpendicular  to 
CD. 

Again  :  Draw  AK  parallel  to  CD.  It  Is  plain  that 
no  air  lying  farther  from  CD  than  KA  is  will  ftrike 
the  plane.  The  quantity  of  impulfe  therefore  is  dinu- 
nilhcd  ftill  farther  in  the  proportion  of  C  to  KC,  or 
of  AC  to  AL.^^  Therefore,  on  the  whole,  the  abfolute 
impulfe  is  diminiftied  in  the  proportion  of  AC*  to  AD*: 
h^nce  the  propofition,  that  the  impulfe  and  refiftance  of 
a  given  furface  are  in  the  proportion  of  the  fquare  of  the 
iftie  of  the  angle  of  incidence. 

Fourthly,  This  impulfe  is  In  the  direction  PD,  per¬ 
pendicular  to  the  impelled  furface,  and  the  furface  tends 
to  move  In  this  difeftion :  but  fuppofe  it  moveable  only  in 
lome  other  diredion  PO,  or  that  it  is  in  the  diredion  PO 
that  wewjfli  to  employ  this  impulfe,  its  adion  is  there- 
ore  oblique;  and  if  we  wifli  to  know  the  intenfity  of 
t^he  impiftfe  in  this  diredion,  it  muft  be  diminifhed  ftill 
artner  in  the  proportion  of  radius  to  the  cofine  of  the  - 
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angle  DPO  or  fine  of  CPO.  Hence  the  general  pro- Vrlodey  of 
pofition  :  The  effe^ive  impulfe  is  as  the  furface^  as  the  ^  ^ 
fquare  of  the  n^elocity  of  the  •windy  as  the  fquare  of  the  fine 
ef  the  angle  of  incidence^  and  as  the  fne  of  tlye  obliquity 
jointly y  which  we  may  exprefs  by  the  fymbol  RnS'W 
Jin  *.  \\lln.  O  ;  and  as  the  impulfe  depends  on  the  den- 
fity  of  the  impelling  fluid,  we  may  take  in  every  circumi 
fiance  by  the  equation  R— S’D’V^.y/^ .  O.  If 
the  impidfe  be  eftimated  in  the  diredion  of  the  ftream, 
the  angle  of  obliquity  ACD  is  the  fame  with  the  angle 
of  incidence,  and  the  impulfe  in  this  diredion  is  as  the 
furface,  as  the  fquare  of  the  velocity,  and  as  the  cube  of 
the  angle  of  incidence  jointly. 

It  evidently  follows  from  thefe  premifes,  that  if  AC  A' 
be  a  wedge,  of  which  the  bafe  AA'  is  perpendicular  to 
the  w'ind,  and  the  angle  ACA'  bifeded  by  its  diredion, 
the  dired  or  perpendicular  impulfe  on  the  bafe  is  to  the 
oblique  impidfe  on  the  Tides  as  Vadius  to  the  fquare  of 
the  fine  of  half  the  angle  ACA'. 

The  fame  muft  be  affirmed  of  a  pyramid  or  cone 
ACA',  of  wduch  the  axis  is  in  the  diredion  of  the 
wind. 

If  ACA'  (fig.  69.)  reprefent  the  fedlon  of  a  folic^, 
produced  by  the  revolution  of  a  curve  line  APC  round 
the  axis  CD,  which  lies  In  the  diredion  of  the  wu'nd,  the 
impidfe  on  this  body  may  be  compared  wdth  the  dired 
impulfe  on  Its  bafe,  or  the  refiftance  to  -the  mofion  of 
this  body  through  the  air  may  be  compared  wuth  the 
dired  refiftance  of  its  bafe,  by  refolving  its  furface  Into  - 
elementary  planes  P/>,  which  are  coincident  with  a  tan¬ 
gent  plane  PR,  and  comparing  the  impulfe  on  P^ 
with  the  dired  impulfe  on  the  correfponding  part  K  k 
of  the  bafe. 

In  this  way  It  foHow^s  that  the  impulfe  on  u  fphere 
is  one  half  of  the  impulfe  on  its  great  circle,  or  on  the 
bafe  of  a  cylinder  of  equal  diameter.  31^ 

We  fhaU  conclude  this  flcetch  of  the  dodrine  with 
very  important  propofition  to  determine  the  moft 
vantageous  pofition  of  a  plane  furface,  when  required  to  dodrine.  - 
move  in  one  diredion  wffiile  it  is  impelled  by  the  wind 
blowing  in  a  different  diredion.  Thus, 

Det  AB  (fig.  7c.)  be  the  fail  of  a  ffilp,  CA  the  di¬ 
redion  in  which  the  wind  blows,  and  AD  the  line  of 
the  (hip’s  courfe.  It  is  required  to  place  the  yard  AC 
in  fuch  a  pofition  tliat  the  impulfe  of  the  wind  upon  » 
rthe  fail  may  have  thegreateft  effed  polfible  in  impelling  ^ 
the  fhip  along  AD. 

Det  AB,  A  by  be  two  pofitlons  of  the  fail  very  near 
the  heft  pofition,  but  on  oppofite  Tides  of  it.  Draw  BE, 
hey  perpendicular  to  GA,  and  BF,  hfy  perpendicular  to 
AD,  calling  A B  radius  ;  it  is  evident  that  BE,  BF,  - 
are  the  fines  o£  impulfe  and  obliquity,  and  that  ’  the  ef-  - 
fedive  impulfe  is  BE*XBF,  or  be^Xbf  -This  muft  be 


a  maximum-. 


Let  the  points  B,  1,  continually  approach  and'  ulti¬ 
mately  coincide  ;  the  chord  b  B  will  ultimately  coincide 
with  a  ftralght  line  CBD  touching  the  circle  in  B  ;  the 
triangles  CBE,  c  be  are  fimilar,  as  alfo  the  triangles- 
DBF,  Dbf:  therefore  BE*  :  ^^*  =  BC*  :  bc\  and 
BF:i/  ^BD:^D;  and  BE*XBF :  ^f;xZ./=CB*X 
BD  i  cJf'^Xb  D.  i  -  Therefore  when  AB  is  in  the  heft  po¬ 
fition,  fo  that  BE*XBF  is  greater  than  ^  we 

fhall  have  CBxBD  greater  than  C^*X^  D,  or^rB’XBD 
is  alfo  a  maximum.  This  we  know  to  be  the  cafe  when 
CB-=2BD.:'*  therefore  the  fail  muft  be .  fo  placed  that, 

the 
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Velocity  of  the  tangent  of  tlie  angle  of  incidence  fliall  be  double  of 
the  tangent  of  the  angle  of  the  fail  and  keel. 

^  In  a  coinmort  windmill  the  angle  CAD  is  neceffanly 

a  right  angle ;  for  the  fail  moves  in  a  circle  to  which 
the  wind  is  perpendicular  i  therefore  the  beft  angle  of 
the  fail  and  axle  will  be  5 4*^* 44 

Such  is  the  theory  of  the  refiftance  and  impulfe  of 
the  air.  It  is  extremely  fmiple  and  of  eafy  application. 
In  all  phyfical  theories  there  are  alTumptions  which  de¬ 
pend  on  other  principles,  and  thofe  on  the  judgment  of 
the  naturalift ;  fo  that  it  is  always  proper  to  confront 
the  theory  with  experiment.  There  are  even  circum- 
flances  in  the  prefent  caie  which  have  not  been  attended 
to  in  the  theory.  AVhen  a  foeam  of  air  is  obilruded  by 
^  folid  body,  or  when  a  folid  body  moves  along  in  air, 
the  air  is  condenfed  before  it  and  rarefied  behind.  There 
is  therefore  a  prellure  on  the  anterior  parts  arifing  from 
this  want  of  equilibrium  in  the  elailicity  of  the  air. 
This  mull  be  fuperadded  to  the  force  arifing  from  the 
impetus  or  inertia  of  the  air.  We  cailnot  tell  with  pre- 
cifion  what  may  be  the  amount  of  this  condenfation  ; 
it  depends  on  the  velocity  with  which  any  condenfation 
Uiffufes  itfelf. 

Alfo,  if  the  motion  be  fo  rapid  that  the  preffure  of 
the  atmofphere  cannot  make  the  air  immediately  occupy 
the  place  quitted  by  the  body,  it  will  fuftain  this  pref- 
fure  on  its  forepart  to  be  added  to  the  other  forces. 
Account  of  Experiments  on  this  fubjedl  are  by  no  means  numc- 
the  princi-  rous  ;  at  leafl  fuch  experiments  as  can  be  depended  on 
pal  experi-  foundation  of  any  pra^lical  application.  The 

this^fub-^  firft  that  have  this  chara6ler  are  thofe  publiflied  by  Mr 
Robins  in  1742  in  his  treatife  on  Gunner}^  They 
w^ere  repeated  with  fome  additions  by  the  Chevalier 
Borda,  and  fome  account  of  them  publilhed  in  the  Me¬ 
moirs  of  the  Academy  of  Sciences  in  1763.  In  the 
Philofophical  Tranfa6:ions  of  the  Royal  Society  of  Lon¬ 
don,  Vol.  LXXIIL  there  are  fome  experiments  of  the 
fame  kind  on  a  larger  fcale  by  Mr  Edgeworth.  Thefe 
\vere  all  made  in  the  way  deferibed  in  Our  account  of 
Mr  Robins’s  improvements  in  gunnery.  Bodies  were 
made  to  move  with  determined  velocities,  and  the  refift- 
ances  were  meafured  by  weights. 

In  all  thefe  experiments  the  refiftances  were  found 
very  exactly  in  the  proportion  of  the  fquares  of  the  ve¬ 
locities  ;  but  they  wTre  found  confiderably  greater  than 
the  weight  of  the  column  of  air,  whofe  height  would 
"produce  the  velocity  in  a  falling  body.  Mr  Robins’s 
experiments  on  a  fquarc  of  16  inches,  deferibing  25,2 
feet  per  fecond,  indicate  the  refiilance  to  be  to  this 
weight  nearly  as  4  to  3.  Borda’s  experiments  on  the 
fame  furface  flatc  the  difproportion  ftill  greater. 

The  refiftances  are  found  not  to  be  in  the  proportion 
of  the  furfaces,  but  increafe  confiderably  faker.  Sur¬ 
faces  of  9,  16,  36,  and  81  inches,  moving  with  one  ve¬ 
locity,  had  rehftances  in  the  proportion  of  9,  174,  42I:, 
^  and  1 044-. 

Now  as  this  deviation  from  the  proportion  of  the  fur- 
faces  increafes  with  great  regularity,  it  is  moil  probable 
that  it  continues  to  increafe  in  furfaces  of  kill  greater 
extent;  and  thefe  are  the  mok  generally  to  be  met  with 
in  praftice  in  the  adtion  of  wind  on  kiips  and  mills. 

Borda’s  experiments  on  81  inches  ihow  that  the  im- 
piilfe  of  wind  moving  one  foot  per  fecond  is  about  7-^ 
of  a  pound  on  a  fquare  foot.  Therefore  to  find  the 
impulfc  on  a  foot  correfponding  to  any  velocity,  divide 
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the  fquare  of  the  velocity  by  ^00,  and  we  obtain  theVelock] 
impulfe  in  pounds.  Mr  Roufe  of  Leicellerkiire  made  Whe 
many  experiments,  which  are  mentioned  with  great  ap- " 
probation  by  Mr  Smeaton.  His  great  fagacity  and  ex¬ 
perience  in  the  eredtion  of  windmills  oblige  us  to  pay  a 
confiderable  deference  to  his  judgment.  Thefe  experi¬ 
ments  confirm  our  opinion,  that  the  impulfes  increafe 
faker  than  the  furfaces.  The  following  table  was  cal¬ 
culated  from  Mr  Roufe ’s  obfervations,  and  maybe  con- 
fidered  as  pretty  near  the  truth. 


Velocity 

Impulfe  OR  a 

ill  Feet. 

Foul  in  Pounds. 

0 

0,000 

10 

0,129 

20 

0,915 

3^ 

2,059 

40 

3,660 

50 

5,718 

60 

70 

1 1,207 

80 

14,638 

90 

18,526 

100 

22,872 

1 10 

27.675 

120 

32,926 

130 

38.654 

14a 

44.830 

150 

51.462 

If  we  multiply  the  fquare  of  the  velocity  in  feet  by 
16,  the  produdl  wall  be  the  impulfe  or  rcfikance  on  a 
fquare  foot  in  grains,  according  to  Mr  Roufe num¬ 
bers. 

The  greatek  deviation  from  the  tlieory  occurs  in  the 
oblique  impulfes.  Mr  Robins  compared  the  refikance 
of  a  wedge,  w^hofe  angle  was  90%  with  the  refikance 
of  its  bafe  ;  and  inkead  of  finding  it  lefs  in  the  proper, 
tion  of  \/2  to  I ,  as  determined  by  the  theory,  he  found 
it  greater  in  the  proportion  of  55  to  68  nearly ;  and 
w'hen  he  formed  the  body  into  a  pyramid,  of  which  the 
fides  had  the  fame  furface  and  the  fame  inclination  as 
the  fides  of  the  wedge,  the  refikance  of  the  bafe  and 
face  were  now  as  55  to  39  nearly;  fo  that  here  the 
fame  furfact  with  the  fame  inclination  had  its  refikance 
reduced  from  68  to  39  by  being  put  into  this  form. 
Similar  deviations  occur  in  the  experiments  of  the  Che¬ 
valier  Borda  ;  and  it  may  be  coUedled  from  both,  that 
the  refikances  diminifh  more  nearly  in  the  proportion 
of  the  fines  of  incidence  than  in  the  proportion  of  the 
fquares  of  thofe  fines. 

The  irregularity  in  the  refikance  of  curved  furfaces 
is  as  great  as  in  plane  furfaces.  In  general,  the  theory 
gives  the  oblique  impulfes  on  plane  furfaces  much  too 
fmall,  and  the  impulfes  on  curved  furfaces  too  great. 
The  refikance  of  a  fphere  does  not  exceed  the  fourth 
pait  of  the  refikance  of  its  great  circle,  inkead  of  being 
its  half ;  but  the  anomaly  is  fuch  as  to  leave  hardly  any 
room  for  calculation.  It  would  be  very  defirable  to 
have  the  experiments  on  this  fubjedl  repeated  in  a  great¬ 
er  variety  of  cafes,  and  on  larger  furfaces,  fo  that  the 
errors  of  the  experiments  naay  be  of  lelis  confequence. 
Till  this  matter  be  reduced  to  fome  rule,  the  art  of 
working  lliips  muk  remain  very"  imperfe<ft,  as  muk  alfo 
the  conkrudtion  of  windmills. 

The  cafe  in  which  we  are  intereked  in  the 

know- 
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Refif  knowledge  of  the  refinance  of  the  air  is  the  motion  of 
i«  *  of  A  io  ballets  and  fhells.  Writers  on  artiller)^  have  long  been 
fenfible  of  the  great  effedl  of  the  air’s  refiftance.  It 
S'  feems  to  have  been  this  confideration  that  chiefly  enga- 

ged  Sir  Ifaac  Newton  to  confider  the  motions  of  bo- 
prcatrn*  Jji  a  refifting  medium.  A  propofition  or  two  would 
4  have  fufficed  for  (bowing  the  incompatibility  of  the  pla- 

^  r^ftr  e  netary  motions  with  the  fiippofition  that  the  celeftial 
on*  of  air  I  fpaces  were  filled  with  a  fluid  matter ;  but  he  has  with 
the  n  lon  gj-eat  folicitude  confidered  the  motion  of  a  body  pro- 
^f^bu|ts,  Qj^  tbe  furface  of  the  earth,  and  Its  deviation 

from  the  parabolic  track  afligned  by  Galileo.  He  has 
beftowed  more  pains  on  this  problem  than  any  other  in 
his  whole  work ;  and  his  inveftigation  has  pointed  out 
almoft  all  the  improvements  which  have  been  made  In 
the  application  of  mathematical  knowledge  to  the  fludy 
of  nature.  Nowhere  does  his  fagacity  and  fertility  of 
refource  appear  in  fo  flrong  a  light  as  in  the  fecond 
book  of  the  Principia^  which  is  almofl  wholly  occupied 
by  this  problem.  The  celebrated  mathematician  John 
Bernouilli  engaged  in  it  as  the  finefl:  opportunity  of  dif- 
playing  his  fuperlority.  A  miflake  committed  by  New'- 
ton  in  his  attempt  to  a  folution  was  matter  of  triumph 
to  him  ;  and  the  whole  of  his  performance,  though  a 
piece  of  elegant  and  elaborate  geometry,  is  greatly  hurt 
by  his  continually  bringing  this  miflake  (which  Is  a 
mere  trifle)  into  view.  The  difficulty  of  the  fubjedl  is 
fo  great,  that  fubfequent  mathematicians  feem  to  have 
kept  aloof  from  it ;  and  it  has  been  entirely  overlooked 
by  the  many  voluminous  writers  who^  have  treated  pro- 
fefledly  on  military  proje(fliles.  They  have  fpoken  in¬ 
deed  of  the  refiflance  of  the  air  as  affeding  the  flight  of 
fhot,  but  have  faved  themfelves  from  the  tafl<  of  invef- 
tigating  this  effed  (a  taflc  to  which  they  were  unequal), 
by  fuppofing  that  it  was  not  fo  great  as  to  render  their 
theories  and  pradical  dedudions  very  erroneous.  Mr 
Robins  was  the  firft  who  ferioufly  examined  the  fubjed. 
He  fhowed,  that  even  the  Newtonian  theory  (which  had 
been  correded,  but  not  in  the  fmalleft  degree  improved 
or  extended  in  its  principles)  was  fufficient  to  fliow 
that  the  path  of  a  cannon  ball  could  not  refemble  a  pa- 
,1  rabola.  Even  this  theory  fhowed  that  the  refiflance 

I  I  was  more  than  eight  times  the  weight  of  the  ball,  and 

fhould  produce  a  greater  deviation  from  the  parabo- 
la  than  the  parabola  deviated  from  a  ftraight  line, 
ic  i  0-  This  Ample  but  Angular  obfervation  was  a  flrong 


u^mart  !ry  1  r  r  •  r  P  — witu  ticgdiu  uut  uic- 
thi  e-  applications  of  eafy  geometry,  than  in  endeavouring 
ffca  to  give  their  readers  any  ufeful  information.  He  add¬ 
ed,  that  the  difference  between  the  ranges  hy  the  New- 
tonian  theory  and  by  experiment  were  fo  great,  that 
the  refiftance  of  the  air  muft  be  vaftly  fuperior  to  what 
that  theory  fuppofed.  It  was  this  which  fuggefted  to 
im  the  neceffity  of  experiments  to  afeertain  this  point. 
We  have  feen  the  refult  of  thefe  experiments  in  mode- 

ft  X  f“ffi«ent  for  calling 

iifeJer  °  Of  at  leaft  for  rendering  it 

Sk  ^  therefore  to  fettle  every 

«eat  experiment.  Here  v.MS  a 

freaf  \  meafure  either  thefe 

orln  i"  the  motions 

mone  vfl*”  refiftances  which  thefe  enor- 

ty  to  do'll' o«afion?  Mr  Robins  had  the  ingenui- 
y  0th.  The  method  which  he  took  for  mea* 
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furing  the  velocity  of  a  muflvet-ball  was  quite  original ;  l^efiflance 
and  it  was  fufceptible  of  great  accuracy.  We  have  ah 
ready  given  an  account  of  it  under  the  article  Gun- 
NERY.  Having  gained  this  point,  the  other  was  not 
dilficult.  In  the  moderate  velocities  he  had  determined 
the^  reAflances  by  the  forces  which  balanced  them,  the* 
weights  which  kept  the  refifled  body  in  a  flate  of  uni¬ 
form  motion.  In  the  great  velocities,  he  propofed  to 
determine  the  reAflances  by  their  immediate  efFe(fls,  by 
the  retardations  which  they  occaAoned.  This  was  to 
be  done  by  Arfl  afcertaiiiing  the  velocity  of  the  ball, 
and  then  meafuring  its  velocity  after  it  had  pafled  thro' 

^  certain  quantity  of  air.  The  difference  of  thefe  velo¬ 
cities  is  the  retardation,  and  the  proper  meafure  of  the 
reAftance  ;  for,  by  the  initial  and  Anal  velocities  of  the 
ball,  we  leam  the  time  which  was  employed  in  paffing 
through  this  air  with  the  medium  velocity.  In  this 
time  the  airis  refiflance  diminifhed  the  velocity  by  a 
certain  quantity.  Compare  this  with  the  velocity  which 
a  body  projedled  diredlly  upwards  would  lofe  in  the  fame 
time  by  the  reAflance  of  gravity.  The  two  forces  mult 
be  in  the  proportion  of  their  effedls.  Thus  we  leam 
the  proportion  of  the  refiflance  of  the  air  to  the  weight 
of  the  ball.  ^  It  is  indeed  true,  that  the  time  of  palfing 
through  this  fpace  is  not  accurately  had  by  taking  the 
anthmetical  medium  of  the  initial  and  final  velocities, 
nor  does  the  refiflance  deduced  from  this  calculation  ac¬ 
curately  correfpond  to  this  mean  velocity  ;  but  both- 
may  be  accurately  found  by  the  experiment  by  a  very 
troublefome  computation,  as  is  fliown  in  the  ytli  and 
6th  propoAtlons  of  the  fecond  book  of  Newton’s  Prln^ 
cipia.  The  difference  between  the  quantities  thus  found, 
and^  thofe  deduced  from  the  Ample  procefs  is  quite, 
trifling,  and  far  w'lthin  the  limits  of  accuracy  attain¬ 
able  in  experiments  of  this  kind  ;  It  may  therefore  be 
fafely  negledled. 

Mr  Robins  made  many  experiments  on  this  fubje£l ;  Air  Robina 
but  unfortunately  he  has  piiblilhed  only  a  vesy  few,  many 
fuch  as  were  fufficient  for  afeertaining  the  paint  he  had 
in  view.  Ele  intended  a  regular  work  on  the  fubjea,.[^lf.rfub- 
in  which  the  gradual  variations  of  refiflance  corre-jed. 
fponding  to  different  velocities  fhould  all  be  determined 
by  experiment :  but  he  was  then  newly  engaged  in  an 
important  and  laborious  employment,  as  chief  engineer 
to  the  Eaft  India  Company,  in  whofe  fervice  lie  went 
out  to  India,  where  lie  died  in  lefs  than  two  years.  It 
is  to  be  regretted  that  no  perfon  has  profeeiited  thefe 
experiments.  It  would  be  neither  laborious  nor  diffi¬ 
cult,  and  v/ould  add  more  to  the  improvement  of  artil¬ 
lery  than  any  thing  that  has  been  done  fince  Mr  Ro- 
bine’s  death,  if  we  except  the  profecution  of  his  expe¬ 
riments  on  the  initial  velocities  of  cannon-fliot  by  Dr 
Charles  Hutton  royal  profeffor  at  the  Woolwich  Aca¬ 
demy,  It  is  to  be  hoped  that  this  gentleman,  after 
having  with  fuch  effedl  and  fuccefs  extended  Mr  Ro¬ 
bins’s  experiments  on  the  initial  velocities  of  mufl^et- 
fhot  to  cannon,  will  take  up  this  other  fubjedl,  and  thm 
give  the  art  of  artillery  all  the  fclentific  fouivdation  which 
it  can  receive  in  the  prefent  flate  of  our  mathematicai 
knowledge.  Till  then  we  mufl  content  ourfeivcs  with 
the  pra6lical  rules  which  Robins  has  deduced  from  hi:j 
own  experiments.  As  he  has  not  given  us  the  mode 
of  deduaion,  we  muft  compare  the  refults  with  experi¬ 
ment.^  He  has  indeed  given  a  very  extenfive  comparh 
ion  with  tire  numerous  experiments  made  both  In  Britain 
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and  on  'tlie  continent ;  and  the  agreement  is  very  great. 
His  learned  commentator  Euler  has  been  au  „ 

inveftigatethefe  rules,  and  has  employed  b>mfelf  duefiy 
in  detefting  errors,  moft  of  which  are  fuppofed,  becaufe 
he  takes  for  a  finilhed  work  what  Mr  Robins  only  gives 
to  the  public  as  a  hafty  but  ufeful  llcetch  of  a  new  and 
very  difficult  branch  of  fcience.  . 

The  general  refult  of  Robins’s  experiments  on  the 

retardation  of  muffiet-ffiot  is,  that  although 

velocities  the  refiftance  is  fo  nearly  in  the  duplicate  pro¬ 
portion  of  the  velocities  that  we  cannot  obferve  any  de¬ 
viation,  yet  in  velocities  exceeding  200  feet  per  fecond  - 
the  retardations  increafe  fafter,  and  the  dev.^ion  from 
this  rate  increafes  rapidly  with  the  velocity.  Hie  afenbes 
this  to  the  caufes  already  mentioned,  viz,  the  conden  a- 
tion  of  the  air  before  the  ball  and  to  the  rarefadion  be- 
hind,  in  confequence  of  the  air  not  immediately  occu¬ 
pying  the  fpace  left  by  the  bullet  This  increafe  is  fo 
sreat,  that  if  the  refiftance  to  a  ball  moving  with  the 
velocity  of  1700  feet  in  a  fecond  be  computed  on  the 

fuppofition  that  the  refiftance  bbferved  in  moderate^ ve¬ 
locities  is  increafed  in  the  duplicate  ratio  of  the  velocity, 
it  will  be  found  hardly  one-third  part  of  its  real  quan¬ 
tity  He  found,  for  inftance,  that  a  ball  moving  thro 
1 670  feet  in  a  fecond  loft  about  1 25  feet  per  fecond  of  its 
velocity  in  paffing  through  50  feet  of  air.  This  it  muft 
have  done  in  the  pV  of  a  fecond,  in  which  time  it  would 
have  loftonefootif  projeaed  diredly  upwards  5  from  which 
it  appears  that  the  refiftance  was  about  125  times  its 
iveight,  and  more  than  three  times  greater  than  if  it  had 
increafed  from  the  refiftance  in  fmall  velocities  in  the 
duplicate  ratio  of  the  velocities.  He  relates  other  ex¬ 
periments  which  ffiow  fimilar  refults. 

But  he  alfo  mentions  a  Angular  circumftance,  that 
f  till  the  velocities  exceed  1 100  feet  per  fecond,  the  re- 
iiftances  increafe  pretty  regularly,  in  a  ratio  exceeding 
-the  duplicate  ratio  of  the  velocities  ;  but  that  111  greater 
velocities  the  refiftances  become  fuddeiily  triple  of  what 
.  they  would  have  been,  even  according  to  this  law  of  in¬ 
creafe.  He  thinks  this  explicable  by  the  vacuum  which 
•  is  then  left  behind  the  balk  it  being  well  known  that 
air  ruffies  Into  a  vacuum  with  the  velocity  of  1 1 32  teet 
pdr  fecond  nearly.  Mr  Euler  controverts  this  conclu- 
fioB,  as  inconfiftent  with  that  gradation  which  is  obferved 
In  all  the  operations  of  nature  ;  and  fays,  that  although 
vacuum  IS  not  produced  in  finaller  velocities  than 
this,  the  air  behind  the  hall  muft  be  fo  rare  (the  fpace 
being  but  imperfeaiy  filled),  that  the  preffure  on  the 
anterior  part  of  the  ball  muft  gradually  approximate  to 
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ruffies  in  a  violent  manner  and  is  dafiicd  into  froth.  A  Hefilii 
gentleman,  who  has  had  many  opportunities  for  fuch  oh- 
fervations,  affiires  us,  that  when  ftanding  near  the  line  of 
direftion  of  a  cannon  difeharging  a  ball  with  a  large 
allotment  of  powder,  fo  that  the  initial  velocity  certain, 
ly  exceeded  1 100  feet  per  fecond,  he  always  obferved  a 
very  fudden  diminution  of  the  noife  which  the  bullet 
made  during  its  paffage.  Although  the  ball  was  coming 
;  towards  him,  and  therefore  its  noife,  if  equable,  would 
I  be  continually  increafing,  he  obferved  that  it  was  loudeft 
■at  firft.  That  this  continued  for  a  fecond  or  two,  and 
-  fuddenly  diminiffied,  changing  to  a  found  which  was 
not  only  weaker,  but  differed  in  kind,  and  gradually  in¬ 
creafed  as  the  bullet  approached  him.  He  faid,  that  the 
firft  noife  was  like  the  hiffing  of  red-hot  iron  In  water, 
and  that  the  fubfequent  noife  rather  refembled  a  hazy 
whiftling.  Such  a  change  of  found  is  a  neceffary  confe- 
qnence  of  the  different  agitation  of  the  air  in  the  two 
cafes.  We  know  alfo,  that  air  ruffiing  into  a  void,  as 
when  we  break  an  exhaufted  bottle,  m-akes  a  report  like 
a  mullcet. 

Mr  Robins’s  affeition  therefore  has  Cvery  argument 
for  Its  truth  that  the  nature  of  the  thing  will  admit. 

But  we  are  not  left  to  this  vague  reafoning  :  his  expe¬ 
riments  ihow  us  this  diminution  of  refiftance.  It  clear¬ 
ly  appears  from  them,  that  in  a  velocity  of  1700  feet 
the  refiftance  is  more  than  three  times  the  refiftance  de- 
termined  by  the  theory  which  he  fuppofes  the  common 
When  the  velocity  was  1065  feet,  the  adtual  re- 


one 


fiftance  was  V  theoretical ;  and  when  the  velo¬ 

city  was  400  feet,  the  adual  refiftance  was  about  ^  of 
the  theoretical.  That  he  alTumed  a  theory  of  refiftance 
which  gave  them  all  too  fmall,  is  of  no  confequence  in 
the  prefent  argument.  ^ 

Mr  RoblnvS,  in  fumming  up  the  refults  of  his  obfer-Rnip 
vations  on  this  fubjea,  gives  a  rule  very  eafily  remem-J^J^ 
bered  for  computing  the  refiftances  to  thofe  very  rapid 
motions.  It  has  been  already  mentioned  in  the  articleandj 
Gunnery,  but  we  repeat  it  here,  in  order  to  accommo-rapr^ 
date  it  to  the  quantities  which  have  been  determined 
fome  degree  by  experiment. 


that  preffure  which  an  abfolute  vacuum  would  produces 
but  this  is  like  his  other  criticifms.  Robins  does  no- 
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where  affert  that  this  fudden  change  of  refiftance  hap¬ 
pens  in  the  tranfition  of  the  velocity  from  1132  feet  to 
^  that  of  1 13 1  feet  ii  inches  or  the  like,  but  only  that 
it  is  very  fudden  and  very  great.  It  may  be  ftridly 
demonftrated,  that  inch  a  change  muft  happen  in  a  nar¬ 
row  enough  limit  of  velocities  to  juftify  the  appellation 
(Jf  fudden  ;  a  fimilar  fad  may  he  obferved  in  the  motion 
of  a  folid  through  water.  If  it  be  gradually  accelera- 
,ted,  the  water will  he  found  nearly  to  fill  up  its  place, 
iftl  the  velocity  arrives  at  a  certain  magnitude,  corre- 
fponding  to  the  Immerfioii  of  the  body  in  the  water; 
and  then  the  fmalleft  augmentation  of  its  motion  imme¬ 
diately  produces  a  voidbeliind  it,  into  which  the  water 
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Let  AB  reprefent  the  velocity  of  1 700  feet  per  fecond, 
and  AC  any  other  velocity.  Make  BD  to  AD  as  the 
refiftance  given  by  the  ordinary  theory  to  the  refiftance 
adually  obferved  in  the  velocity  1700:  then  will  CD 
be  to  AD  as  the  refiftance  afiigned  by  the  ordinary 
theory  to  the  velocity  AC  is  to  that  which  really  corre- 
fponds  to  it. 

To  accommodate  this  to  experiment,  recoiled! *  that  a* 
fphere  of  the  fize  of  a  12  pound  iron  fhot,  moving  25  feet^'i 
in  a  fecond,  had  a  refiftance  of  of  a  pound.  Augment  • 
this  ill  the  ratio  of  25*  to  1700*,  and  we  obtain  2I0 
nearly  for  the  theoretical  refiftance  to  this  velocity  ; 
but  by  comparing  its  diameter  of  4t  inches  with  |,  the 
diameter  of  the  leaden  ball,  which  had  a  refiftance  of  at 
lead  1 1  pounds  with  this  velocity,  we  conclude  that  the 
1 2  pound  (hot  would  have  had  a  refiftance  of  396  pounds: 
therefore  BD  :  AD=:2io  :  396,  and  AB  3  AD=:  186  i 
396;  and  AB  being  1 700,  AD  will  be  3613. 

Let  AD -77,  AC=:>c,  and  let  R  be  the  refiftance  to  a 
12  pound  iron  fliot  moving  one  foot  pee  fecond,  and 

r  the  refiftance  (in  pounds)  wanted  for  the  velocity  xf 
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PNEUMATICS. 

have  r=ll— .  Mr  Robins’s  experiments  give  ‘’^tlon,  they  differ  no  more  than  John  Bernoullli’s  theo 
^  ^  a — ^  of  centripetal  forces  differs  from  I\e\vton*s,  Viz.  the 
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R— — I —  very  nearly.  This  gives  R/2z=  0,2652??, 

which  is  nearly  one>fourth.  Thus  our  formula  becomes 
0,263235  x’  , 

'■=76^7=^"’  7^71 ).  falling 

fliort  of  the  truth  about  ^r'^th  part.  The  fimplicity  of 
the  formula  recommends  it  to  our  ufe,  and  when  we  in- 
creafe  its  refult  it  is  incomparably  nearer  to  the 
true  refult  of  the  theory  as  corrected  by  Mr  Robins  than 
we  can  hope  that  the  theory  is  to  the  atflual  refiflance. 
We  can  eafily  fee  that  Mr  Robinses  corre6lion  is  only  a 
fagacious  approximation.  If  we  fuppofe  the  velocity  36 1 3 
feet,  a  very  poffible  thing,  the  refiftance  by  this  formula 
is  infinite,  which  cannot  be.  We  may  even  fuppofe  that 
the  refinance  given  by  the  formula  is  near  the  truth  only 
in  fuch  velocities  as  do  not  greatly  exceed  1700  feet  per 
fecond.  No  military  projtSile  exceeds  2200,  and  it 'is 
great  folly  to  make  it  fo  great,  becaufe  it  is  reduced  to 
1 700  almoil  in  an  inllant,  by  the  enormous  refiflance. 

The  refiflance  to  other  balls  will  be  made  by  taking 
them  in  the  duplicate  ratio  of  the  diameters. 

^  It  has  been  already  obferved,  that  the  firfl  ftiathema- 
tlciaiis  of  Europe  have  lately  employed  thernfelves  in  im- 


proving  this  theory  of  the  motion  of  bodies  in  a  refifl- 
.i^c^lsnot  ing  medium;  but  their  difcuflions  are  fuch  as  few  ar¬ 
il  led.  can  underftand.  The  problem  can  only  be 

folved  by  approximation,  and  this  by  the  quadrature  of 
vtry  complicated  curves.  They  have  not  been  able 
therefore  to  deduce  from  them  any  pra6lical  rules  of 
eafy  application,  and  have  been  obliged  to  compute 
tables  fuited  to  different  cafes.  Of  thefe  performances, 
15  ^be  Chevalier  Borda,  in  the  Memoirs  of  the  A- 

BojiN  and^^tl^^y  of  Sciences  in  1769,  feems  the  heft  adapted  to 
Ro|ife»s  military’readers,  and  the  tables  are  undoubtedly  of  con- 
^^Pl^ently  fiderable  ufc  ;  but  it  is  not  too  much  to  fay, ‘that  the 
fimple  rules  of  Mr  Robins  are  of  as  mucli  fervice,  and 
are  more  eafily  remembered  :  befides,  it  mufl  be  obfer- 
ved,  that  the  nature  of  military  feiwice  does  not  give 
room  for  the  application  of  any  very  precife  rule.  The 
only  advantage  that  we  can  derive  from  a  perfea  theory 
would  be  an  im.provement  in  the  conftruaion  of  pieces 
of  ordnance,  and  a  more  judicious  appropriation  of 
certain  velocities  to  certain  puiyofes.  The  fervice  of 
a  gun  or  mortar  muft  alu^ys  be  regulated  by  the  eye. 
air  1  another  motion  of  which  air  and  other 

’  elaftic^  fiuids^  are  fufceptible,  viz.  an  internal  vibration 
of  their  particles,  or  undulation,  by  which  any  extended 
portion  of  air  is  diftributed  into  alternate  parcels  of  con- 
denfed  and  rarefied  air,  which  are  continually  changing 
thtir  condition  without  chaiiging  their  places.  By 
this  change  the  condenfation  ‘which  is  produced  in  one 
part  of  the  air  is  gradually  transfen-cd  along  the  mafs 
of  air  to  the  greattft  diftances  in  all  direaions.  It  is 
of  importance  to  have  foine  diftind  conception  of  this 
motion.  It  IS  found  to  be  by  this  means  that  diftant 

bodies  produce  in  us  the  fenfiition  of  found.  See  Sound, 

Acoustics.  Sir ,  Ifuac  Newton  treated  this  fubjed 
Xvith  his  accuftomed  ingenuity,  and  has  given  Us  a 
theory  of  it  in  the  end  of  the  fecond  book  of  his  Pnn. 
tnti.  ^7;[^^^^iy/^"sbeen  objeaed  to  with  refpea 
hav!  n  "  argument,  and  other  explanations 

Thniio-b  eminent  mathematicians. 

Newton’s,  their 
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one  being  expreffed  by  geometry  and  the  other  by  lite 
ral  aiialyfis.  Plie  celebrated  De  la  Grange  reduccB 
Newton’s  inveftigation  to  a  tautological  propofitioii  or 
identical  equation  ;  but  Mr  Young  of  Trinity  College, 

Dublin,  has,  by  a  different  t  :rn  of  exprefiion,  freed 
Newton’s  method  from  this  ohjeaion.  We  (hall  not 
repeat  it  here,  bat  refer  our  mathematical  readers  to  the 
article  Acoustics,  it  not  being  our  bufinefs  at  prefent 
to  confider  its  conne£lion  with  found.  This  will  make 
the  fubjeeft  of  a  diftin(ft  article. 

But  ftiice  Newton  publlfiied  this  theory  of  aerial  un- 
dulations,  and  of  their  propagation  along  the  air,  and  ufed  f  ct^ 
fince  the  theory  has  been  fo  corre6led  and  improved  a  plain  a  va-* 
to' be  received  by  the  moft  accurate  philofophers  as 
branch  of  natural  phllofophy  fufceptible  of  rigid  de-^Q^^go^  " 
monftration,  it  has  been  freely  reforted  to  by  many 
writers  on  other  parts  of  natural  fcience,  who  did  not 
profefs  to  be  mathematicians,  but  made  ufe  of  it  for 
explaining  phenomena  in  their  own  line  on  the  autho- 
rity  of  the  mathematicians  thernfelves.  Learning  from 
them  that  this  vibration,  and  the  (^ucLc^ua^verfufn  propa¬ 
gation  of  the  pulfes,  were  the  neceffaiy  properties  of  an 
elaftic  fluid,  and  that  the  rapidity  of  this  propagation 
had  a  certain  affignable  proportion  to  the  elafticity  and 
denfity  of  the  fluid,  they  freely  made  ufe  of  thefe  con* 
ceflions,  and  have  introduced  elaftic  vibrating  fluids  in¬ 
to^  many  fafts,  where  others  would  fufpeift  no  fuch 
thing,  and  have  attempted  to  explain  by  their  means 
many  abftrufe  phenomena  of  nature.  ^Ethers  are  every¬ 
where  introduced,  endued  with  great  elafticity  and  te¬ 
nuity.  Vibrations  and  pulfes  are  fuppofed  in  this  xther> 
and  thefe  are  offered  as  explanations.  The  doflrlnes 
of  animal  fplrits  and  nervous  fluids,  and  the  whole 
mechanical  fyftem  of  Hartley,  by  which  the  operations 
of  the  foul  are  faid  to  be  explained,  have  their  foun¬ 
dation  in  this  theoiy  of  aerial  undulations.  If  thefe 
fancied  fluids,  and  their  internal  vibrations,  really  ope¬ 
rate  in  the  phenomena  aferibed  to  them,  any  explana¬ 
tion  that  can  be  given  of  the  phenomena  from  this 
principle  muft  be  nothing  elfe  than  fhowing  that  the 
legitimate  confeqiiences  of  thefe  undulations  are  fimilar 
to  the  phenomena  ;  or,  if  we  are  no  more  able  to  fee 
this  lafl  ftep  than  in  the  cafe  of  found  (which  we  know 
to  be  one  confequence  of  the  aerial  undidations,  although 
we  cannot  tell  how'),  we  muft  be  able  to  point  out,  as  In 
the  cafe  of  found,  certain  conftant  relations  between 
the  general  laws  of  thefe  undulations  and  the  general 
laws  of  the  phenomena.  It  Is  only  in  this  way  that  we 
think  ourfelves  Iiititled  to  fay  that  the  aerial  undulations 
are  caufes,  though  not  the  only  caufes,  of  found  ;  and 
it  is  becaufe  there  is  no  fuch  relation,  but,  on  the  con- 
traiy,  a  total  diffimllarity,  to  be  obfei^ved  between  the 
law's  of  elaftic  undulations  and  the  law's  of  the  propaga¬ 
tion  of  light,  that  we  affert  wntli  confidence  that  ethe¬ 
real  ui.di  lations  are  not  the  caufes  of  \ifion. 

Explanations  of  this  kind  fuppofe,  therefore,  in  the 
firft  place,  that  the  philofopher  w  ho  propofes  them  un-^“- 
derftands  precifoly  the  nature  of  thefe  undulations; 
the  next  place,  that  he  miakes  his  reader  fenfible  of  nnde  with 
thofe  circiimftances  of  them  which  are  concerned  in  the 
cffcdl  to  be  explained;  and,  in  the  third  place,  that 
he  makes  the  reader  undeiftand  how^  this  ciiciimftance 
of  the^  vibrating  fluid  is  conne^fled  with  the  phenome- 
noD;  cither  by  fhowing  it  to  be  its  mechanical  caufe> 
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XJnf^uIation  as  when  the  pliilofopher  explains  the  refounain^  o  a 
mulical  chord  to  a  flute  or  pipe  which  gave  the  lame 
-  tone  ;  or  by  Ihowing  that  this  circmnftance  of  the  un¬ 
dulation  always  accompanies  the  phenomenon,  as  when 
the  philofopher  fliows  tliat  233  vibrations  of  air  in  a 
fecond,  in  whatever  manner  or  by  whatever  caufe  they 
are  produced,  always  are  followed  by  the  feiifation  of 
the  tone  C  in  the  middle  of  the  harpfichord. 

Bht  here  we  mull  obferve,  that,  with  the  exception 
of  Euler’s  unfticcefsful  attempt  to  explain  the  optical 
phenomena  by  the  undulations  of  ether,  vve  have  met 
with  no  explanation  of  natural  phenomena,  by  means  of 
elallic  and  vibrating  fluids,  where  the  author  has  fo  much 
as  attempted  any  one  of  tliefe  three  things,  fo  indif- 
penfably  requilite  in  a  logical  explanation.  hey  hav^e 
talked  of  vibrations  without  deferibing  them,  or  giving 
the  reader  the  leall  notion  of  what  kind  they  are  ;  and 
ill  no  Inftance  that  we  can  recolledl  have  they  fliowed 
how  fuch  vibrations  could  have  any  influence  in  the 
phenomenon.  Indeed,  by  not  deferibing  with  precifion 
the  undulations,  they  were  freed  from  the  tafle  of  fhow- 
iiig  them  to  be  mechanical  caufes  of  the  phenomenon  ; 
and  when  any  of  them  (how  any  analog)^  between  the 
general  laws  of  elaftic  undulations  and  the  general  laws 
of  the  phenomenon,  the  analogy  is  fo  vague,  indlftindl, 
or  partial,  that  no  perfon  of  common  prudence  would 
receive  it  as  argument  in  any  cafe  in  which  he  was 
much  Interelled. 

We  think  it  our  duty  to  remonftrate  againfl:  this  flo- 
venly  way  of  writing  :  we  would  even  hold  it  up  to  re¬ 
probation.  It  has  been  chiefly  on  this  faithlefs  foun¬ 
dation  that  the  blind  vanity  of  men  has  raifed  that  de¬ 
grading  fyflem  of  opinions  called  Materialism,  by 
which  the  afTedllons  and  faculties  of  the  foul  of  man 
have  been  refolved  into  vibrations  and  pulfes  of  ether. 
We  alfo  think  it  our  duty  to  give  foine  account  of 
Of  t’he  mo-  this  motion  of  elafllc  fluids.  It  mull  be  fuch  an  account 
tion  i  f  ela-  as  fliall  be  undeidlood  by  thoie  who  arc  not  mathemati- 
flic  fluids.  becaufe  thofe  only  are  in  danger  of  being  mifled 

by  the  improper  application  of  them.  Mathematical 
difcullion  is,  liowever,  unavoidable  in  a  fubjedl  purely 
mathematical ;  but  we  fhall  introduce  nothing  that  may 
not  be  eafily  iinderllood  or  confided  in  ;  and  we  trufl 
that  mathematical  readers  will  excufe  us  for  a  mode  of 
reafoning  which  appears  to  them  lax  and  inelegant. 
How^the  thing  incumbent  on  us  Is  to  fliow  how  elaflic 

differ  from  fluids  differ  from  the  unelaftic  in  the  propagation  of  any 
unelaflic  agitation  of  their  parts.  When  a  long  tube  is  filled 
with  water,  and  any  one  part  of  it  pufhed  out  of  its 
pi  'ce,  the  whole  is  inflantly  moved  like  a  folid  mafs. 
But  this  is  not  the  cafe  with  air.  If  a  door  be  fuddenly 
fhut,  the  window  at  the  farther  end  of  a  long  and  clofe 
room  will  rattle  ;  but  fome  time  will  elapfe  bet’w^een  the 
fhutting  of  the  door  and  the  motion  of  the  window. 
If  fome  light  dull  he  lying  on  a  braced  drum,  and  ano¬ 
ther  be  violently  beat  at  a  little  diflance  from  it,  an  at¬ 
tentive  obferver  will  fee  the  dull  dance  up  from  the 
parchment ;  but  this  will  be  at  the  inftant  he  hears  the 
found  of  the  flroke  on  the  other  drum,  and  a  fenfible 
time  after  the  llroke.  Many  fuch  familiar  fads  fhow 
that  the  agitation  is  gradually  communicated  along  the 
air ;  and  therefore  that  when  one  particle  is  agitated 
By  any  fenfible  motion,  a  finite  time,  however  finall, 
miifl  elapfe  before  the  adjoining  particle  is  agitated  in 
the  fame  manner.  This  would  not  be  the  cafe  in  water 
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if  water  be  perfedly  incomprefTible,  W c  think  that  tins  Uudit’a 
may  be  made  intelligible  with  very  little  trouble. 
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Let  A,  B,  C,  D,  See,  be  a  row  of  aerial  particles, 
at  fuch  diftances  that  their  elafllcity  balances  the 
preflure  of  the  atmofphere  ;  and  let  us  fuppofe  (as  is 
deducible  from  the  obferved  denfity  of  air  being  pro¬ 
portional  to  the  comprefling  force)  that  the  elaftieity  of 
the  particles,  by  which  they  keep  each  other  at  a  dif- 
tance,  is  as  their  diflances  inverfely.  Let  us  farther  fup¬ 
pofe  that  the  particle  A  has  been  carried,  with  an  uni¬ 
form  motion,  to  a  by  fome  external  force.  It  is  evl- 
dent  that  B  cannot  remain  in  its  prefent  flate ;  for 
being  now  nearer  to  a  than  to  C,  it  is  propelled  towards 
C  by  the  excefs  of  the  elailicity  of  A  above  the  natural 
elaftieity  of  C.  Let  E  be  the  natural  elaftieity  of  the 
particles,  or  the  force  correfponding  to  tlie  diftance  BC 
or  BA,  and  let  F  be  the  force  which  impels  B  to¬ 
wards  C,  and  kt  f  be  the  force  exerted  by  A  when 
at  a.  We  have 

E:/=B^:BC,  z=T>a:BA; 
and  'E:f--Ez=.3a:BA—Ba=.Ba;Aa;  • 
or  E;F=Bi7:Af7. 

Now  iji  fig.  71.  let  ABC  be  tlie  line  joining  three  pia* 
particles,  to  which  draw  EG,  PH  parallel,  and  lAF,  CCCC 
HBG  perpendicular.  Take  IF  or  PIG  to  reprefent 
the  elaftieity  correfponding  to  the  diflance  AB.  Let 
the  particle  A  be  fuppofed  to  have  been  carried 
with  an  unifonn  motion  to  a  by  fon\e  external  force, 
and  draw  R^M  perpendicular  to  RG,  and  make 
El  :  :  BA.  We  fhall  then  have  FI :  PjM=: 

B-^  :  Aa ;  and  PM  will  reprefent  the  force  with 
which  the  particle  B  is  urged  towards  C.  Suppofe 
this  conftrudlion  to  be  made  for  every  point  of  the  line 
AB,  and  that  a  point  M  is  thus  determined  for  each 
of  them,  mathematicians  know  that  all  thefe  points  M 
lie  in  the  curve  of  a  hyperbola,  of  which  FG  and  GH 
are  the  afymptotes.  It  is  alfo  known  by  the  elements 
of  meclianics,  that  fince  the  motion  of  A  a  ong  AB 
is  uniform,  A  ^  or  IP  may  be  taken  to  reprefent  the 
time  of  deferibing  Aa  ;  and  that  the  area  JPM  repre- 
fents  the  whole  velocity  which  B  has  acquired  in  its  mo¬ 
tion  towards  C  when  A  has  come  to  Uy  the  force  urging  B 
being  always  as  the  portion  PM  of  the>ordinate. 

Take  GX  of  any  length  In  HG  produced,  and  let 
GX  reprefent  the  velocity  which  the  uniform  adion  of 
the  natural  elaftieity  IF  could  communicate  to  the 
particle  B  during  the  time  that  A  would  uniformly 
defcribe  AB.  Make  GX  to  GY  as  the  redangle 
IFGH  to  the  hyperbolic  Ipace  IFRM,  and  draw 
cutting  MR  produced  in  S,  and  draw  FX  cutting 
MR  in  T.  It  is  known  to  the  mathematicians  that 
the  point  S  is  in  a  curve  line  FjS  x  called  the  logarith¬ 
mic  curve;  of  which  the  leading  property  is,  that  any 
line  RS  parallel  to  GX  is  to  GX  as  the  redangle 
IFGH  is  to  the  hyperbolic  fpace  IFRM,  and  that  FX 
touches  the  cuiwe  in  F. 

This  being  the  cafe,  it  is  plain,  that  becaufe  RT  in- 
creafes  in  the  fame  proportion  with  FR,  or  with  the 
redangle  IFRl^,  and  RS  inereafes  in  the  proportion 
of  the  fpace  IFRM,  TS  inereafes  in  the  proportion 
of  the  fpace  IPM.  Therefore  TS  is  proportional  to 
the  velocity  of  B  whca  A  has  reached  ^ .  and  RT  h 
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f-  titaflan  pi'oportfonfil  to  the  velocity  which  the  uniform  affion  Thefe  computations  need  not  he  attended  to  by  fuch  Undulati  n 
of  the  natnral  elafticity  would  communicate  to  B  in  as  do  not  wifli  for  an  accurate  knowledge  of  the  precife 
V.  .y-—  time.  Then  fince  FT  is  as  the  time,  and  TS  agitation  of  each  particle.  It  Is  enough  for  fuch  ^ 

is  as  the  velocity,  the  area  FTS  will  be  as  the  fpace  readers  to  fee  clearly  that  time  wwy?  efcape  between  the 
defcribed  by  B  (urged  by  the  variable  force  PM)  ;  agitation  of  A  and  that  of  a  diftant  particle  ;  and  this 
while  A,  urged  by  the  external  force,  dcfcrlbes  A  u  ^  is  abundantly  manlfeft  from  the  Iiicomparabillty  (exciife 
and  the  triangle  FRT  will  reprefent  the  fpace  which  the  term)  of  the  nafeent  reclangle  IFRP  with  the  nafeent 
the  uniform  adtion  of  the  natural  elafiicity  would  caufe  triangle  FRT,and  the  incomparability  of  FRT  with  FTS. 


B  to  deferibe  in  the  fame  time. 

And  thus  it  is  plain  that  thefe  three  motions  can  be 
compared  together  :  the  uniform  motion  of  the  agitated 
particle  A,  the  uniformly  accelerated  motion  which 
the  natural  elafticity  would  communicate  to  B  by  its 
conftant  adlion,  and  tlie  motion  produced  in  B^  by  the 
agitation  of  A.  But  this  comparifon,  requiring  the 
quadrature  of  the  hyperbola  and  logarithmic  curve, 
w  ould  lead  us  into  mofe  intricate  and  tedious  computa¬ 
tions.  Of  thefe  we  need  only  give  the  refult,  and  make 
Tome  other  cemparifons  which  are  palpable. 

Let  A  <7  be  fuppofed  indefinitely  fmall  in  comparifon 
cf  AB.  The  fpace  defcribed  by  A  is  therefore  inde¬ 
finitely  fmall ;  but  in  this  cafe  we  know  that  the  ratio 
of  the  fpace  FRT  to  the  redfangle  IFRP  is  inde- 
liiiitely  fmall.  There  is  therefore  no  comparifon  be¬ 
tween  the  agitation  of  A  by  the  external  force,  and 
the  agitation  which  natural  elafticity  would  produce  on 
a  lingle  particle  in  the  fame  time,  the  laft  being  incom¬ 
parably  fmaller  than  tlie  fiHl.  And  tliis  fpace  FRT 
is  incomparably  greater  than  FTS;  and  therefore  the 
fpace  which  B  would  deferibe  by  the  uniform  adlion 
of  the  natural  elafticity  Is  incomparably  greater  than  vrhat 
it  would  deferibe  in  confequence  of  the  agitation  of  A. 

From  this  reafoning  we  fee  evidently  that  A  muft 
be  fenfibly  moved,  or  a  finite  or  meafuruble  time  muft 
tlapfe  before  B  acquires  a  meafiirable  motion.  In  like 
manner  B  muft  move  during  a  mcafarable  time  before 
C  acquires  a  meafurable  motion,  5cc. ;  aiid  therefore 
the  agitation  of  A  is  communicated  to  the  diftant  par¬ 
ticles  in  gradual  fucceftion. 

By  a  farther  compaiifon  of  thefe  fpaces  we  learrt 
the  time  in  winch  each  fiicceeding  particle  acquires  the 
very  agitation  of  A.  If  the  particles  B  and  C  only 
^re  confidered,  and  the  motion  of  C  negledled,  it  will 
be  found  that  B  has  acquired  the  motion  of  A  a  little 
before  it  has  defcribed  ^  of  the  fpace  defcribed  by  A  ; 
but  if  the  motion  of  C  be  confidered,  the  acceleration 
uf  B  muft  be  increafed  by  the  retreat  of  C,  and  B 
muft  deferibe  a  greater  fpace  in  proportion  to  that  de- 
fcrihed  by  A.  By  computation  It  appears,  that  when 
both  B  and  C  have  acquirer!  the  velocity  of  A,  B  has 
defcribed  nearly  ^  of  A^s  motion,  and  C  more  nearly-^. 
Extending  this  to  D,  we  fhall  find  that  D  has  defcribed 
ftill  more  nearly  ^  of  A’s  motion.  And  from  the  na¬ 
ture  o  the  computation  it  appears  that  tliis  approx  imt- 
t^ion  goes  on  inpidly :  therefore,  fiippofing  it  accurate 
lorn  t  e  very  fiiil  particle,  k  foUow's  from  the  equable 
motion  o  ,  that  each  fucceeding  particle  moves  through 
an  equal  fpace  in  acquiring  the  motion  of  A. 

I  le  conclufion  which  we  muft  draw  from  all  this  is, 
the  agitation  of  A  has  been  fully  communi- 
ca  to  a  particle  at  a  fenpMf  diftance,  tlie  intervening 
particles,  aU  moving  forward  with  a  common  velocity, 
flip  ^p^ptefted  as  to  fenfe,  except  a  very  few  of 

u  particles  ;  and  that  this  communication,  or  this 
agitation,  2008  on  with  an 


What  has  now  been  fliown  of  the  communication  of 
any  fcnfible  motion  A  a  muft  hold  equally  with  refpeci: 
to  any  change  of  this  motion.  Therefore  if  a  tremu¬ 
lous  motion  of  a  body,  fuch  as  a  fpririg  or  bell,  fliould 
agitate  the  adjoining  particle  A  by  puftiing  it  forward 
in  the  diredlion  AB,  and  then  allowing  it  to  come 
back  again  in  the  diredlion  BA,  an  agitation  fiinilar 
to  this  will  take  place  in  all  the  particles  of  the  row  Nevvton’s 
one  after  the  other.  Now  if  this  body  vibrate  accord- dcniunftra- 
ing  to  the  law  of  motion  of  a  pendulum  \nbrating  in  on  this 

cycloid,  the  neighbouring  particle  of  air  zvill  of 
vibrate  in  the  fame  manner  ;  and  then  Newton's  demon- ^ 
ftratioii  in  art.  Acoustics  needs  no  apology.  Its  only 
deficiency  was,  that  it feemed  to  prove  that  this  'ivould  be 
the  way  in  which  every  particle  would  of  iiccefiity  vi¬ 
brate  ;  which  is  not  true,  for  the  fuccefiive  parcels  of 
air  will  be  differently  agitated  according  to  the  original 
agitation.  Newton  only  wants  to  prove  the  unifbiin 
propagation  of  the  agitations,  and  he  felecks  that  form 
whicli  renders  the  proof  eafieft.  He  proves,  in  tlu* 
inoft  unexceptionable  manner,  that  if  the  particles  or 
a  pulfe  of  air  are  really  moving  like  a  cycloidal  pendu¬ 
lum,  the  forces  adliug  on  each  particle,  in  confequence 
of  the  comprefiion  and  dilatation  of  the  different  part? 
of  the  pulfe,  are  precifely  fuch  as  arc  neceflary  for  con¬ 
tinuing  this  motir)n,  and  therefore  no  other  forces  are 
required.  Then  fince  each  particle  is  in  a  certain  part 
of  its  path,  is  moving  in  a  certain  direCfion,  and  with  a 
certain  velocity,  and  urged  by  a  determined  force,  it 
muji  move  in  that  very  manner;  The  obje^ion  ftarted 
by  John  Bernoiiilli  againft  Newton's  dcmonftration  (in 
a  finglc  line)  of  the  elliptical  motion  of  a  body  urged 
by  a  force  in  theinverfe  duplicate  ratio  of  the  Jiftaiice 
from  the  focus,  is  precifely  the  fame  with  the  objedlion 
againft  Newton's  demonftration  of  the  progrefs  of  aerial 
undulations,  and  is  equally  futile. 

It  muft,  however,  be  obferved,  that  Newton’s  de¬ 
monftration  proceeds  on  the  fuppofition  that  the  linear 
agitations  of  a  particle  are  incomparably  fmaller  than 
the  extent  of  an  undulation.  This  Is  not  flriftly  the 
cafe  In  any  inftance,  and  In  many  it  is  far  from  being 
true.  In  a  pretty  llrong  twang  of  a  harpfichord  wire, 
the  agitation  of  a  particle  may  be  near  the  5eth  part 
of  the  extent  of  the  undulation.  This  mull  difturb  the 
regularity  of  the  motion,  and  caufe  the  agitations  in 
the  remote  undulations  to  differ  from  thofe  in  the  firft 
pulfe.  In  the  explofion  of  a  cannon,  the  breaking  of 
an  exhaufted  bottle,  and  many  Inftarices  wlilch  niav  be 
giren,  the  agitations  are  ftill  greater.  The  commenta¬ 
tors  on  Newton’s  Principto,  Le  Sueur  and  Jacquier, 
have  ftiovvn,  and  Euler  more  clearly,  that  when  the 
onginal  agitations  are  very  violent,  the  particles  of  air 
will  acquire  a  fubordinate  vibration  compounded  with 
the  regular  cycloidal  vibration,  and  the  progrefs  of  the 
pulfes  wfiil  be  fomewhat  more  rapid  ;  but  the  intricacy 
of  the  calculus  is  fo  great,  that  tliey  liave  not  been  able 
to  determine  wfith  any  tolerable  precilion  what  the 
change  of  velocity  will  be. 

T  z 
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Uijdulation  All  tills,  however,  is  fully  confirmed  by  experiment  pagation  depends  on  the  elailJcity  and  denfity  of  theUnV^  j 
,  on  founds.  The  found  of  a  cannon  at  lO  or  20  miles  fluid.  If  thefe  vary"  m  the  fame  proportion,  that  is, 

*  '  dllUnce  does  not  in  the  leafl  refemble  its  found  when  if  the  fluid  has  its  elaflicity  proportional  to  Its  denfity,  ^  ' 

near.  In  this  cafe  it  is  a  loud  inftantaneoiis  crack,  to  the  velocity  will  remain  the  fame.  If  the  elaflicity  or 
ftrcngdien- ^vhicli  we  can  affigii  no  mufical  pitch;  at  a  diflance,  it  denfity  alone  be  changed,  the  velocity  of  the  undnla- 
ed  by  com--g  ^  gi^^ve  found,  «of  which  we  can  tell  tlie  note  ;  and  tions  will  change  in  the  dired  fubdupllcate  ratio  of  the 
foimfofa  It  begins  foftly,  fwells  to  Its  greatefl  loudnefs,  and  then  elaflicity  and  the  inverfe  fubduplicate  ratio  of  the 
cannon  dies  away  growling.  The  fame  may  be  faid  of  a  clap  denfity ;  for  fhould  the  elaflicity  be  quadrupled,  the 
near  and  at  of  tliunder,  which  we  know  to  be  a  loud  fnap  of  ftill  quantity  of  motion  produced  by  it  in  any  given  time 
3  diflar.ce.  Juration.  It  Is  highly  probable  that  the  appre-  will  be  quadrupled.  This  will  be  the  cafe  If  the  velo- 
clable  tone  which thofe  diflant  founds  afford  are  produ-  city  be  doubled;  for  there  would  then  be  doable  the 
ced  by  the  continuance  of  tliefe  fiibordinate  vibrations  number  of  particles  doubly  agitated.  Should  the  den- 
which  are  added  together  and  fortified  in  the  fucceffive  flty  be  quadrupled,  the  elaflicity  remaining  the  fame, 
pulfes,  though  not  perceptible  in  the  llrft,  in  a  way  the  quantity  of  motion  mufl  remain  the  fame.  This 
fomewiiat  refembling  the  refonance  of  a  inufical  chord,  will  be  the  cafe  if  the  velocity  be^reducedto  one  half  ; 
Newton^s  explanation  gathers  evidence  therefore  from  for  this  will  propagate  half  the  agitation  to  half  the 
this  circumflance.  And  we  mull  further  obferve,  that  diflance,  which  will  communicate  it  to  twice  the  num- 
all  elaflic  bodies  tremble  or  vibrate  almofl  precifely  as  a  her  of  particles,  and  the  quantity  of  motion  will  re¬ 
pendulum  fwinging  in  a  cycloid,  unlefs  their  vibrations  main  the  fame.  The  fame  may  be  faid  of  other  pro- 
are  uncommonly  violent ;  in  which  cafe  they  are  quickly  >y/ 

reduced  to  a  moderate  quantity  by  the  reflflance  of  the  portions,  and  therefore  V:^  Therefore  a  change 

air.  The  only  very  loud  founds  which  we  can  produce  ^  ,  rr^  i  1  • 

in  this  way  are  from  great  bells;  and  In  thefe  the  utmoft  barometer  will  not  affecl  the  velocity  of  the  un¬ 

extent  of  the  vibration  is  very  fmali  in  comparifon  with  dulatioiis  in  air,  but  they  will  be  accelerated  by  heat, 
the  breadth  of  the  piilfe.  The  velocity  of  thefe  founds  which  diminifhes  its  denfity,  or  .increafes  its  elaflicity, 
has  not  been  compared  with  that  of  cannon,  or  perhaps  The  velocity  of  the  pulfes  in  inflammable  air  muU  be 
it  would  be  found  lefs,  and  an  objedlion  againfl  Newton’s  leafl  thrice  as^  great,  becaiife  its  denfity  is  but  one- 
determination  removed.  ble  gives  969  feet  per  fecond,  tenth  of  that  of  air  when  tne  elaflicity  of  both  are  the  fame. 

334  Experiment  1142.  Let  us  now  attend  a  little  to  the  propagation  oFpurthtj 

The  agita  ]3ut  it  Is  alfo  very  probable,  that  in  the  propagation  aerial  pulfes  as  they  really  happen  ;  for  this  hyjpothefiS'confidi! 

through  the  air,  the  agitation  gradually  and  rapidly  ap-  of  a  Angle  row  of  particles  Is  nowhere  to  be  ooferved.  ®  ' 
In  the  fuc^  proaches  to  this  regular  cycloidal  form  In  the  fuccelAve  Suppofe  a  fphere  A,  Ag.  73.  fiU^d  'wIth  condenfed^^ 
cefli  ve  pulfes,  in  the  fame  way  as  we  obferve  that  whatever  is  air,  and  that  the  veflel  which  contains  it  Is  fuddenly 
pulfes  af  the  form  of  agitation  in  the  middle  of  a  fmooth  pond  nihilated.  T.  he  air  muft  expand  to  its  natural  dlmen- cur. 

of  water,  the  fp reading  circles  arc  always  of  one  gentle  fions,  fuppofe  BCD.  But  it  cannot  do  this  without 
forml  form  without  afperities.  In  like  manner,  Into  whatever  prelAng  aAde  the  furrounding  air.  We  have  feen  that 
fonn  we  throw  a  flretched  cord  by  the  twang  which  in  any  Angle  row  of  particles  this  cannot  be  at  once 
we  give  it,  it  almofl  immediately  makes  fmooth  iindu-  diffufed  to  a  diflance,  but  muft  produce  a  condenfation 
lations,  keeping  Itfelf  in  the  fhape  of  an  elongated  tro-  in  the  air  adjoining  ;  which  will  be  gradually  propa- 
chold.  Of  this  laft  we  can  demonftrate  the  necelAty,  gated  to  a  diflance.  Therefore  this  Iphere  BCD  of 
becauf:  the  cafe  is  Ample.  In  the  wave,  the  iiivcfli-  the  common  denfity  will  form  round  it  a  fhell,  bounded 
gatlon  is  next  to  Impoflible  ;  but  we  fee  the  fad.  We  by  EFG,  of  condenfed  air.  Suppofe  that  at  this  in¬ 
may  therefore  prefume  it  in  air.  And  accordingly  we  ftant  the  inner  air  BCD  becomes  folid.  The  fhell  0i 
know  that  any  noife,  however  abrupt  and  jarring,  near  condenfed  air  can  expand  only  outwards.  Let  It  ex- 
at  hand,  is  fmooth  at  a  diflance.  Nothing  Is  more  rough  pand  till  It  is  of  the  common  denfity,  occupying  the 
and  harfh  than  the  feream  of  a  heron ;  but  at  half  a  fhell  HIK.  This  expanfion,  in  like  manner,  muft  pro- 
mile’s  diflance  it  Is  foft.  The  ruffle  of  a  drum  is  alfo  duce  a  fhell  of  condenfed  air  without  It ;  at  this  inflant 
»PIatc  fo^ooth  at  a  diflance  let  HIK  become  folid.  The  furvoiindiiig  fhell  of  con- 

CCCCVI.  Fig.  72.  fhows  the  fuccefflve  Atuations  of  the  particles  denfed  air  can  expand  only  outward,  condenAng  ano- 
of  arow.  Each  line  of  the  Agure  Aiows  the  fame  particles  ther  fhell  without  it.  It  Is  plain  that  this  muft  go  on 
marked  with  the  fame  letters;  the  Arft  particle  being  flip-  continually,  and  the  central  agitation  will  be  gradual^ 
pofedto  be  removed  fucceffively  from  its  quiefeent  Atua-  propagated  to  a  diflance  in  all  diredlions.  But,  In  this 
tion  and  back  to  It  again.  The  mark  X  is  put  on  that  procefs,  it  is  not  the  fame  numerical  particles  that  go  to 
part  of  each  line  where  the  agitated  particles  are  at  their  a  diflance.  Thofe  of  the  original  fphere  go  no  further 
natural  diftances,  and  the  air  is  of  the  natural  denAty.  than  BCD,  thofe  of  the  next  fhell  go  no  further  than 
The  mark  1  is  put  where  the  air  is  moflof  all  compref*  HIK,  &c.  Farther,  the  expanAon  outwards  of  any 
fed,  and  ;  where  it  is  moft  of  all  dilated ;  the  curve  particle  will  be  more  moderate  as  the  diffuAon  advan- 
iine  drawn  through’  the  loweft  line  of  the  Agure  is  in-  ces  ;  for  the  whole  motion  of  each  fhell  cannot  exceed 
tended  to  reprefent  the  denAty  in  every  point,  by  draw-  the  original  quantity  of  motion  ;  and  the  number  of 
ing  ordinates  to  it  from  the  ftraight  line :  the  ordinates  particles  In  each  fucceffive  ftiell  increafes  as  the  fur(ace,» 
below  the  line  indicate  a  rarity,  and  thofe  above  the  that  is,  as  the  fquare  of  the  diflance  from  the  centre; 
line  a  denAty,  greater  than  common.  therefore  the  agitation  of  the  particles  will  decreafe 

It  appears  that  when  a  has  come  back  to  Its  natural  in  the  fame  ratio,  or  will  be;  in  the  inverfe  duplicate  ra* 
Atuation,  the  part  of  greatefl  denAty  is  between  the  tio  of  the  diflance  from  the  centre.  Each  fucceffive 
particles  /  and7’,  and  the  greatefl  rarity  between  r  and  c/.  Aicll,  therefore,  contains  the  fame  quantity  of  motion, 

We  have  only  to  add,  that  the  velocity  of  thig  pro-,  and.  the  fucceffive  agitations  of  the  particles 
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jjktio*’  rcw  out  from  the  centre  will  not  be  equal  to  the  original 
agitation,  as  happens  in  the  folitary  row.  But  this 
'  does  not  afTedt  the  velocity  of  the  propagation,  becaufe 
aH  agitations  are  propagated  equally  faft. 

We  fuppofed  the  air  A  to  become  folid  as  foon  as  it 
acquired  the  common  denfity  ;  but  this  was  to  facilitate 
the  conception  of  the  diffufion.  It  does  not  ftop  at 
tins  bulk  ;  for  while  it  was  denfer  it  had  a  tendency 
to  expand.  Therefore  each  particle  has  attained  this 
didance  with  an  accelerated  motion.  It  will,  there¬ 
fore,  continue  this  motion  like  a  pendulum  that  has 
palTed  the  perpendicular,  till  it  is  brought  to  lell  by 
tlie  air  without  it ;  and  it  is  now  rarer  than  common 
air,  and  collapfes  again  by  the  greater  clad  city  of 
the  air  without  it.  This  outward  air,  therefore,  in 
regaining  its  natural  denfity,  mud  expand  both  ways. 
It  expands  towards  the  centre,  following  the  coliapfing 
of  the  air  within  it;  and  it  expands  outwards,  coiidcn- 
fing  the  air  beyond  it.  By  expanding  inwards,  it  will 
again  condenfe  the  air  wdthin  it,  and  this  will  again  ex¬ 
pand  ;  a  fimilar  motion  happens  in  all  the  outward 
{hells  ;  and  thus  there  is  propagated  a  fuccefiion  of  con- 
denfed  and  rarefied  (hells  of  air,  which  gradually  fwell 
to  the  greated  diftance. 

It  may  be  demondrated,  that  when  the  central  air 
has  for  the  fecond  time  acquired  the  natural  denfity,  it 
will  be  at  red,  and  be  didurbed  no  more ;  and  that 
tills  will  happen  to  all  the  fhells  in  fuccefiion.  But  the 
demonftratiun  is  much  too  intricate  for  this  place  ;  we 
mud  be  contented  with  pointing  out  a  fa<d  pcrfedlly 
55  analogous.  'When  we  drop  a  fniall  pebble  into  water, 
ication  we  fee  it  produce  a  feries  of  circular  waves,  which  go 
'  ^  the  furface  of  fraooth  water  to  a  great  didance, 

becoming  more  and  more  gentle  as  they  recede  from  the 
!  i\'atcr.  centre  ;  and  the  middle,  where  the  agitation  was  fird 
produced,  remains  perfeftly  fmooth,  and  this  fmooth- 
nefs  extends  continually;  that  is,  each  wave  when 
brought  to  a  level  remains  at  red.  Now  thefe  waves 
are  produced  and  propagated  by  the  deprefiion  and  ele¬ 
vation  made  at  the  centre.  The  elevation  tends  to  dif- 
fufe  itfelf ;  and  the  force  with  which  each  particle  of 
water  is  aduated  is  a  force  aiding  diredly  pp  and  down, 
and  is  proportional  to  the  elevation  or  deprefiion  of  the 
particle.  This  hydrodatical  prefiure  operates  precifely 
indhe  fame  way  as  the  condenfation  and  rarefadion  of 
the  air;  and  the  mathematical  invcfligation  of  the  pro¬ 
pagation  of  the  circular  undulations  on  fmooth  water, 
is  fimilar  in  every  dep  to  that  of  the  propagation  of 
the  fpherical  waves  in  dill  air.  For  this  we  appeal  to 
Newton  s  Prmctpw^  or  to  Euler*^  Opujculdy  where  he 
gives  a  very  beautiful  invefligation  of  the  velocity  of 
the  aerial  pulfes ;  and  to  fome  memoirs  of  de  la  Grange 
in  the  colledions  of  the  academies  of  Berlin  and  Tu¬ 
rin.  Thefe  two  lad  authors  have  made  the  invedigatiou 
as  fimple  as  feems.poflible,  and  have  freed  it  from  every 
objedion  which  can  be  dated  againd  the  geometrical 
P, .  their  great  teacher  Newton. 

HavJng  faid  this  much  on  the  fimnaHty  between  the 
■«  fkul  water  and  the  aerial  undulations,  we  fhall  have 

Of  :plair:.y«courie  to-them,-  as  affording  us  a  very  fcnfible  obiea 

np.iofc  to  reptefent  many -^ffeaions  of  the  other  which  it 

would  be  extremely  difficult  to  explain.  We  neither  fee 
nor  teel  the  aerial  undulations;  and  they  behoved,  there¬ 
in  defenbed  very  abftraaedly  and  imperfeaiy. 

motion  wave  there  is  no  permanent  progreffive 

BOIJOO  ot  tht  water  iom  tUt  ctMrt.  Throw  a  LaU  bit  of 
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cork  on  tlie  furface,  and  it  will  be  obferved  to  popple  tijidula’tio  i 
upanddowm  without  the  lead  motion  outwards.  In  like 
manner,  the  particles  of  air  are  only  agitated  a  very  ^ 
little  outw^ards  and  inwards;  which  motion  is  commu¬ 
nicated  to  the  particles  beyond  them,  w'hile  they  them- 
ftlves  come  to  red,  unlefs  agitated  afrefh ;  and  this  agi¬ 
tation  of  the  particles  is  inconceivably  fmall.  Even  the  ^ 
explofioii  of  a  cannon  at  no  great  didance  will  but 
gently  agitate  a  feather,  giving  it  a  fingle  impulfe  out¬ 
wards,  and  immediately  after  another  inw^ards  or  to- 
\vards  the  cannon.  When  a  harpfichord  wire  is  forcibly 
tw'anged  at  a  few'  feet  didance,  the  agitation  of  the 
air  is  next  to  infenfible.  It  is  not,  however,  nothing ;  and 
it  differs  from  that  in  a  watery  wave  by  being  really 
outwards  and  inwards.  In  confeqiience  of  this,  when 
tlie  condenfed  fiiell  reaches  an  eladic  body,  it  impels 
it  fiightly.  If  its  eladicity  be  fucli  as  to  piakc  it  ac¬ 
quire  the  oppefite  fhape  at  the  indant  that  the  next 
agitation  and  condenfed  fhell  of  air  touches  it,  its  agi¬ 
tation  w’ill  be  doubled,  and  a  third  agitation  will  increafe 
it,  and  fo  on,  till  It  acquire  the  agitation  competent 
to  that  of  the  fhell  of  air  which  reaches  it,  and  it  is 
thrown!  into  fenjible  vibration,  and  gives  a  found  ex¬ 
tremely  faint  indeed,  becaufe  the  agitation  which  it  ac¬ 
quires  is  that  coriefponding  to  a  fhell  of  air  confider- 
ably  removed  from  the  original  firing.  Flencc  it  hap¬ 
pens  that  a  muficai  chord,  pipe,  or  bell,  will  caiife 
another  to  refound,  wdiofe  vibrations  are  ifochronous 
wn’th  its  owm  ;  or  if  the  vibrations  of  the  one  coin¬ 
cides  wnth  every  fecond,  or  third,  or  fourth,  &c.  of  the 
other  ;  jud  as  we  can  put  a  Very  heavy  pendulum  Into 
fenfible  motion  by  giving  it  a  gentle  puff  with  the 
breath  at  every  vibration,  or  at  excry  fecond,  third,  or 
fourth,  &c.  A  drum  druck  In  the  neighbourhood  of 
another  drum  will  agitate  it  very  fenjthiy;  for  here  the 
droke  deprefies  a  very  confiderable  furface,  and  pro¬ 
duces  an  agitation  of  a  confiderable  mafs  of  air:  it 
wuU  even  agitate  the  furface  of  dagnant  w'ater.  The 
explofion  of  a  cannon  will  even  break  a  neighbouring 
window.  The  fhell  of  condenfed  air  wdiich  comes 
againd  the  glafs  has  a  great  furface  and  a  great  agita¬ 
tion  :  the  bed  fccurity  In  this  cafe  is  to  throw  up  the 
fafh  ;  this  admits  the  condenfed  air  into  the  room, 
wEIch  adls  on  the  infide  of  the  window',  balancing  part 
cf  the  external  impulfe.  . 

It  is  demondrated  in  every  elementary  treatife  of  na-p  33 * 
tural  phllofophy,  that  when  a  w^ave  on  water  meets  any  waves  of 
plane  obdacle,  It  is  refledled  by  it  from  a  centre  equal- «ir  and  of 
ly  removed  behind  the  obdacle  ;  that  waves  radiating  water  arc 
from  the  focus  of  a  parabola  are  refledled  in  weaves  per-  ”^^^7 
pendicular  to  its  axis  ;  that  weaves  radiating  from  one  ^^j-y^  * 
focus  of  an  ellipfe  are  made  to  converge  to  the  other  fimilar^ 
focus,  &c.  &;c.  All  this  may  be  affirmed  of  the  aerial 
undulations ;  that  w'hen  part  of  a  wave  gets  through  a 
hole  in  the  obdacle,  it  becomes  the  centre  of  a  new  fe- 
rics  of  waves ;  that  waves  bend  round  the  extremities 
of  an  obdacle :  all  this  happens  in  the  aerial  undula¬ 
tions.  And  ladly,  that  when  the  furface  of  w'ater  is 
throwm  into  regular  undulations  by  one  agitation,  ano¬ 
ther  agitation  in  another  place  will  produce  other  re¬ 
gular  w'aves,  w  hicli  wiU  crofs  the  former  W'ithout  di- 
durbing  them  in  the  fmalled  degree.  The  fame  thing 
happens  in  air ;  and  experiments  may  be  made  on 
ter  which  will  illudrate  in  the  mod  perfedl  manner 
many  other  aficdlions  of  the  aerial  pulfes,  which  w'e 
ftiQuld  otherwife  conceive  very  imperfe£lly.  We  w’ouid 
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UndnUtlon  rec0U'^*^aencl  to  oiir  cunoiTS  i*eaders  to  itiake  fome  of 
thclc  experiments  In  a  large  veflel  of  milk.  Take  a 
i  —  long  and  narrow  plate  of  lead,  which,  when  fet  on  the 
bottom  of  the  veflel  will  reach  above  the  furface  of  the 
^  milk  ;  bend  this  plate  into  a  parabola,  elliptical  or 
*  other  carve.  Make  the  undulations  by  dropping  milk  on 
the  focus  from  a  fmall  pipe,  which  will  caufe  the  agi- 
tatioHvS  to  fueeeed  with  rapidity,  and  then  all  that  we 
have  faid  will  be  moH  diflindly  feen,  and  the  experi¬ 
ment  will  be  veiy  amufing  and  inflrudive,  efpecially  to 
the  mufieal  reader. 

Cau^u  fn  to  would  now  requefl  all  who  make  or  read  expia- 

the  fu|>-  nations  of  natural  phenomena  by  means  of  ribrations  of 
porters  of  ethers,  animal  fpirits,  nervous  fluids,  &c.  to  fix  their 
ajthersarii  attention  on  the  nature  of  the  agitation  in  one  of  thefe 
mal  fpirics  Let  him  confider  whether  this  can  pro¬ 

duce  the  phenomenon,  ading  as  any  matter  muft  aft,  by 
jmpulfe  or  by  prefliire.  If  he  fees  that  it  can  produce 
the  phenomenon,  he  will  be  able  to  point  out  the  veiy 
motion  it  will  produce,  both  in  quantity  and  direftion, 
in  the  fame  manner  as  Sir  Ifaac  Newton  has  pointed 
out  all  the  irregularities  of  the  rnOoii’s  motion  produ¬ 
ced  by  the  dilliirbing  force  of  the  fun.  If  he  cannot 
do  this,  he  fails  in  giving  the  iirfl:  evidence  of  a  me¬ 
chanical  explanation  by  the  aftionof  an  elallic  vibrating 
fluid.  Let  him  then  tfy  to  point  out  fome  palpable 
conneftlon  between  the  general  phenomena  of  elaftic 
\iridulations  and  the  phenomenon  in  qiieilion;  this  would 
jhow  an  accompaniment  to  have  at  leaft  fome  probabi¬ 
lity.  It  is  thus  only  we  learn  that  the  Undulations 
of  air  produce  found  :  we  Cannot  tell  how  they  affeft 
the  mechanifm  of  the  ear ;  but  we  fee  that  the  pheno¬ 
mena  of  found  always  accompany  them,  and  that  cer¬ 
tain  modlncations  of  the  one  are  regularly  accompanied 
by  certain  modifications  of  the  other.  If  we  cannot 
do  this  neither,  we  have  derived  neither  explanation 
nor  illullration  from  the  elaftic  fluid.'  And  laftly,  let 
him  remember  that  even  if  he  ftiould  be  able  to  (how 
the  competency  of  this  fluid  to  the  produftion  of  the 
phenomenon,  the  whole  is  ftill  an  hypothefis,  becaufe 
we  do  not  know  that  fuch  a  fluid  exifts. 

The  venture  to  fay,  that  whoever  will  proceed  in 

of  appeal-  this  prudent  manner  will  foon  fee  the  futility  of  moil 
■kni;  to  f  .ch  Qf  explanations  of  this  kind  which  have  been  given. 
L^bftances  "^^^7  confummate  mathematicians; 

for  they  alone  really  underftand  the  mechanifm  of  ae¬ 
rial  undulations,  and  even  they  fpeak  of  them  with  he- 
fitation  as  a  thing  but  imperfeftly  underftood.  But 
even  the  unkarned  in  this  fciftice  can  fee  the  incom¬ 
patibility  of  the  hypothefes  with  many  things  which 
they  are  brought  to  explain.  To  take  an  inftance  of 
the  conveyance  of  fenfatlon  along  the  nerves  ;  an  elaftic 
fluid  is  iuppofed  to  occupy  them,  and  the  undula¬ 
tions  of  this  fluid  are  thought  to  be  propagated  along 
the  nerves.  Let  us  juft  think  a  little  how  tlie  undula¬ 
tions  would  be  conveyed  along  the  furface  of  a  canal 
which  was  completely  filled  up  with  reeds  and  biil- 
ruflies,  or  let  us  make  the  experiment  on  fuch  a  canal : 
we  may  reft  affured  that  the  undulations  in  the  one 
cafe  will  refemble  tliofe  in  the  other ;  and  we  may  fee 
that  in  the  canal  there  will  be  no  regular  or  fenfible  pro¬ 
pagation  of  the  waves. 

Let  thefe  obfervatlons  have  their  influence,  along 
with  others  which  we  have  made  on  otlier  occafums,  to 
wean  our  readers  from  this  faftiionable  pronenefs  to  in- 


A  T  r  c  s. 

traduce  invifible  fluids  and  unknown  vibrations  into  or.r  Alrk  Vent 
phyfical  difcufiions.  Tiiey  have  done  inimcnfe,  and  vve 
fear  irreparable,  mifchief  in  fcience  ;  and  there  is  but  one 
phenomenon  that  has  ever  received  any  explanation  by 
their  means. 

This  may  fuffice  for  a  loofe  and  popular  account  of 
aerial  undulations ;  and  with  it  we  conclude  our  ac¬ 
count  of  the  motion,  impulfe,  and  refiftance  of  air. 

We  fliall  now  explain  a  number  of  natural  appear¬ 
ances,  depending  on  its  preffure  and  clafticity,  appear¬ 
ances  not  fufficiently  general,  or  too  complicated  for 
the  piirpofes  of  argument,  while  we  were  employed  ia 
the  inveftigation  of  thefe  properties,  but  too  important 
to  be  pafled  over  in  filence. 

It  is  owing  to  the  prefliire  of  the  atmofphere  that  The  air’i 
two  furfaces  which  accurately  fit  each  other  cohere  with  H 
fuch  force.  This  is  a  faft  familiarly  known  to  the  gl^’fs- 
grinders,  polifliers  of  marble,  &c.  A  large  lenfe  or  Ipe-twolu-. 
culum,  ground  on  its  tool  till  it  becomes  very  fmooth,  I'^cev  accu* 
requires  more  than  any  man’s  ftrength  to  feparate  it  di* 
reftiy  from  the  tool.  If  tlie  furface  is  only  a  fquare[j"j^^p'^f 
inch,  it  will  require  15  pounds  to  feparcitc  them  perpen¬ 
dicularly,  though  a  very  moderate  force  will  make  them 
Aide  along  each  other.  But  this  cohefion  is  not  ob- 
ferved  uiilefs  the  furfaces  are  wetted  or  fmeared  v/ith 
oil  or  greafe;  otherwife  the  air  gets  between  them,  and 
they  feparate  without  any  trouble.  That  this  cohefion 
is  owing  to  the  atmofpheric  prefliire,  is  evident  from  the 
eafe  with  which  the  plates  may  be  feparated  in  an  ex- 
haufted  receiver. 

To  the  fame  caufe  we  muft  aferibe  the  very  ftrong 
adhefion  of  fnails,  periwinkles,  limpets,  and  other  uni- chei  adhc* 
valve  (hells,  to  the  rocks*  The  animal  forms  the  rim  o* 
of  its  (hell,  fo  as  to  fit  the  ftiape  of  the  rock  to  which  it 
intends  to  cling.  It  theii  fills  its  fliell  (if  not  already 
filled  by  its  own  body)  with  water.  In  this  condition 
it  is  evident  that  we  muft  aft  with  a  force  equal  to  1  y 
pounds  for  every  fquare  inch  of  touching  furface  be¬ 
fore  we  can  detach  it.  Thri  may  be  illuftrated  by  fill¬ 
ing  a  drinking  glafs  to  the  brim  with  water;  and  having 
covered  it  with  a  piece  of  thin  wet  leather,  whelm  it  on  a 
table,  and  then  try  to  pull  it  ftraight  up  ;  it  will  re¬ 
quire  a  confiderable  force.  But  if  we  expofe  a  fnail  ad¬ 
hering  to  a  done  in  the  exhaufted  receiver,  we  (hail  fee 
it  drop  off  by  its  own  weight.  I  ft  the  lame  manner 
do  the  remora,  the  polypus,  the  lamprey,  and  many 
other  animals,  adhere  with  fuch  firmnefs.  Boys  fre¬ 
quently  amufe  themfelves  by  pulling  out  large  ftone« 
from  the  pavement  by  means  of  a  circle  of  fthf  wetted 
leather  failened  to  a  ftring.  It  is  owing  to  the  fame 
caufe  that  the  bivalve  fhell  fifhes  keep  themfelves  fo  finn* 
ly  (hut.  We  think  the  mufcular  force  of  an  oyfter  pro¬ 
digious,  becaufe  it  requires  fuch  force  to  open  it ;  but 
if  we  grind  off  a  bit  of  the  convex  (hell,  fo  as  to  mivke  a 
hole  in  it,  though  without  hurting  the  fifli  in  tlie  fmall- 
eft  degree,  it  opens  with  gieat  eafe,  as  it  does  alfo  in 

vactw,  ....  34.1 

The  preffure  of  the  air,  operating  in  this  way  con- Other  ef* 
tributes  much  to  the  cohefion  of  bodies,  where  we  dok(ft\of 
not  fiifpeft  its  influence\  The  tenacity  of  our  mortars  ® 
and  cements  would  frequently  be  ineffectual  without^ 
this  afiiftancc. 

It  is  owing  to  the  prelTure  of  the  atmofphere  that  a 
callc  will  not  run  by  the  cock  unlefs  a  hole  be  opened  in 
fome  other  part  of  the  cade.  If  the  calk  is  not  quite 
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r '  ^  r  fu'I  ^'ojne  liqnor  indeed  will  run  out,  but  it  will  Hop  as 
A  P-  i  foon  as  the  diminiihed  elafticity  of  the  aw  above  the 
"  liquor  is  in  equilibrio  (together  >rlth  the  liquor)  with 

^  ' -  the  atmofpheric  prefTure.  In  like  manner,  a  teapot 

jnuH  have  a  fmall  hole  in  its  lid  to  enfure  its  pouring 
out  the  tea.  If  indeed  the  liole  in  the  cafle  is  of  large 
dimenfions,  it  will  run  without  any  other  hole,  becaufe 

I  '  air  will  get  in  at  the  upper  fide  of  the  hole  while  the 
,  Ilouor  runs  ont  by  the  lower  part  of  it. 

"On  the  fame  principle  depends  the  peidormance  of  an 
jnHrument  nfed  by  the  fpirit  dealers  for  taking  out  a 
fample  of  their  fpirits.  It  confiHs  of  a  long  tinplate 
tube  AB  (fig.  57.)>  ending  in  a 

fmall  hole  at  B,  The  end  B  is  dipped  into  the  fpirits, 
which  rifes  into  the  tube  ;  then  the  thumb  is  clapt  on 
the  mouth  A,  and  the  whole  is  lifted  out  of  the  caflc. 
The  fpirit  remains  in  it  till  the  thumb  be  taken  off ;  it 
is  then  allowed  to  run  into  a  glafs  for  examination. 

It  feems  principally  owing  to  the  prefTure  of  the  air 
that  froHs  immediately  occafion  a  fcantinefs  of  water  In 
our  fountains  and  wells.  This  is  erroneoufly  accounted 
for,  by  fuppofing  that  the  water  freezes  in  the  bowels 
of  the  earth.  But  this  is  a  great  niiltake  ;  the  mofl 
intenfe  froft  of  a  Siberian  winter  would  not  freeze  the 
ground  two  feet  deep  ;  but  a  very  moderate  froft  will  coii- 
folidatc  the  whole  furface  of  a  country,  and  make  it 
impervious  to  the  air ;  efpecially  if  the  froft  has  ^en 
preceded  by  rain,  which  has  foaked  the  furface.  When 
this  happens,  the  water  vdiich  ^vas  filtering  through  the 
ground  is  all  arrefted  and  kept  fulpended  in  its  capil¬ 
lary  tubes  by  the  prefTure  of  the  air,  in  the  very--  fame 
manner  as  the  fpirits  are  kept  fufpended  in  the  inftru- 
ment  juft  now  deferibed  by  the  thumd^^s  fliuttlng  the 
hole  A.  A  thaw  melts  the  fi-iperhcial  Ice,  and  ^  allows 
the  water  to  run  in  the  fame  manner  as  the  fpliits  run 
when  tlie  thumb  is  removed. 

Common  air  is  neeefiary  for  fupporting  the  lives  of 
H  I,  air  r<>  moft  animals.  Jf  a  fmall  animal,  fuch  as  a  moufe  or 
ju  iiailifc.  bird,  be  put  under  the  receiver  of  an  air-pump,  and  the 
airbeexhaufted,  the  animal  will  quickly  be  thrown  Into 
convulfions  and  fall  down  dead  if  the  air  be^  immedi¬ 
ately  readmitted,  the  animaj  will  fometimes  revive,  efpe¬ 
cially  if  the  rarefadlion  has  been  brilkly  made,  and  has 
not  been  very  great.  We  do  not  know  that  any  breath¬ 
ing  animal  can  bear  the  air  t®  be  reduced  to  j  of  its 
ordinary  denfity,  nor  even  -f ;  nor  have  we  good  evi¬ 
dence  that  an  animal  will  ever  recover  if  the  rarefadllon 
is  pulhed  very  far,  although  continued  for  a  very  fliort 
time. 

But  the  mere  prefence  of  the  air  is  by  no  means  fnf- 
ficient  for  preferving  the  life  of  the  animal ;  for  it  is 
found,  that  an  animal  fhut  up  In  a  vefTel  of  air  cannot 
live  in  It  for  any  length  of  time.  If  a  man  be  fliut  up 
in  a  box,  containing  a  wine  hogOiead  of  air,  he  cannot 
live  in  it  much  above  an  hour,  and  long  before  this  he 
will  find  his  breathing  very  unfatisfadfory  and  uneafy. 
A  gallon  of  air  will  fupport  him  about  a  minute.  A 
box  EF  (fig.  58.)  may  be  made,  having  a  pipe  AB  in- 
ferted  into  its  top,  and  fitted  with  a  very  light  valve  at 
B,  opening  upwards.  This  pipe  fends  off  a  lateral 
branch  //  j3  ^  C,  which  enters  the  box  at  the  bottom, 
^nd  is  alfo  Fitted  with  a  light  valve  at  C  opening  up¬ 
wards.  If  a  perfon  breathe  through  the  pipe,  keeping 
his  noftrils  fhuC,  It  is  evident  that  the  air  which  he  ex- 
jAes  will  not  enter  the  box  by  the  hole  B,  nor  return 
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through  the  pipe  CD  J ;  and  by  this  contrivance  he 
will  gradually  employ  the  whole  air  of  the  box.  With 
this  apparatus  experiments  can  be  made  without  any  , 
rifk  or  inconv^eniency,  and  the  quantity  of  air  neceffary 
for  a  given  time  of  eafy  breathing  may  be  accurately 
afcertalned. 

How  the  air  of  our  atmofphere  produces  this  effect. 

Is  a  queftion  which  does  not  belong  to  mechanical  phi- 
lofopliy  to  inveftigate  or  detennine.  We  can,  liow- 
evei ,  affirm,  that  it  is  neither  the  prefTure  nor  the  elafti- 
city  of  the  air  which  is  immediately  concerned  in  main¬ 
taining  the  animal  f undlions.  W e  know  that  we  can 
Jive  and  breathe  with  perfedl  freedom  on  the  tops  of  the 
higheft  mountains.  The  valley  of  Quito  in  Peru,  and 
the  country  round  Gondur  in  Abyffinia,  are  fo  far  eleva¬ 
ted  above  the  furface  of  the  ocean,  that  the  prefTure  and 
the  elafticity  of  the  air  are  one-third  lefs  than  in  the  low 
countries ;  yet  thefe  are  populous  and  heajthy  places. 

And,  on  the  other  hand,  we  knov-,  that  w’hen  an  ani¬ 
mal  has  breathed  in  any  quantity  of  air  for  a  certain 
time  without  renewal,  it  will  not  only  be  fuffocated,  but 
another  animal  put  into  this  air  wall  die  immediately ; 
and  we  do  not  find  either  the  preffiire  or  elafticity  of 
the  air  remarkably  dinunifhed  i  it  is  indeed  dimiiiifhed, 
but  by  a  wtry  fmall  qujuitity.  Reftoring  the  former 
preliurc  and  elafticity  has  not  the  fmalleft  tendency  to 
prevent  the  death  of  the  animal :  for  an  animal  will  live 
no  longer  under  a  receiver  that  has  its  mouth  Inverted 
on  water,  than  in  one  fet  upon  the  pump-plate  covered 
with  leather.  Now  when  .the  receiver  Is  fet  on  water, 
the  preffiire  of  the  atmofphere  a<3;s  completely  on  the 
included  air,  and  preferyesjtiu  the  fame  Hate  of  elafti- 

efty.  ^  u 

in  fhort,  it  Is  known  that  the  air  winch  has  already 
fcved  to  maintain  the  animal  funaions  has  Its  chemicaFJ^^^^^j. 
and  alimentary  properties  completely  changed,  and  Is  no  niaint ained 
longer  fit  for  this  purpwfe.  So  much  of  any  mafs  of  airammal 
as  has  really  been  thus  employed  is  changed  into 
is  ciJled  Jixed  ciir  by  Hr  Blaek,  or  carlonit  oi  ia  by  the^^^ 
chemifts  of  the  Lavolfieriaii  fchocl.  Any  perfon  may 
be  convinced  of  this  by  breathing  or  blowing  through  a 
pipe  immerfed  in  lime  water.  Every  expiration  will 
produce  white  clouds  on  the  water,  till  all  the  lime 
which  It  contains  is  precipitated  In  the  form  of  pure 
chalk.  In  this  cafe  we  know  that  the  lime  has  combi¬ 
ned  with  the  fixed  air. 

The  celebrated  Dr  Stephen  Hales  made  many  expe-H  le.’sex^ 
riments,  with  a  view  to  clear  the  air  from  the  noxious  perimenta 
vapour  which  he  fiippofed  to  be  emitted  from  the  lungs. 

He  made  ufe  of  the  apparatus  which  we  have  been 
juft  now  mentioning;  and  he  put  feveral  diaphragms &c. 
ff'  See.  of  thin  woollen  ftiiff  Into  the  box,  and  molf- 
tened  them  with  various  liquids.  He  found  nothing  fo 
efficacious  as  a  folution  of  potafh.  We  now  under- 
ftand  this  perfedly.  If  the  folution  is  not  already  fa- 
turated  with  fixed  air,  it  will  take  it  up  as  faft  as  it  is  . 
produced,  and  thus  will  purify  the  air:  a  folution  of 
cauftic  alkali  therefore  will  have  this  effed  till  it  is  ren¬ 
dered  quite  mild.  ^  ^  How  ft 

Thefe  experiments  have  been  repeated,  and  varied 
many  circumftances,  in  order  to  afeertain  whether  thIS(^Q|,c  chan*’ 
fixed  air  was  really  emitted  by  the  lungs,  or  whether  ged  by 
the  infpired  air  was  in  part  changed  into  fixed 
Its  combination  with  feme  other  fubftaqce.  This  is  ^Atureof 
queftion  which  comes  properly  in  our  way>  and  which 
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■ines  of  pneumatics  enaUe  ua  to  anfwer.  If  be  furnifhed  by  inei-e  exudation  through  _  limfiie  pot-ej,  feRas 
air  be  emitted  in  fubilance  from  the  lungs,  it  or  by  a  vafcular  and  organic  fecretion  ;  in  either  cafe, 


does  not  appear  how  a  renewal  of  the  air  into  which  it  fome  ingredient  of  the  blood  comes  in  c^taft  with  air 
is  emitted  is  neceflary :  for  this  does  not  hinder  the  in  the  lungs,  and  there  unites  with  it.  fins  is  farther 
fubfeouent  emlffion  ;  and  the  bulk  of  the  air  would  be  confirmed;  by  obferimig,  that  all  breathing  animals  are 
increafed  bv  breathing  in  it,  viz.  by  the  bulk  of  all  the  warmer  than  the  fuirouilding  medium,  and  that  by  every 
‘fixed  air  emitted  ;  but,  on  the  contrar)^  it  is  a  little  di- 
minifiied.  We  rnufi:  therefore  adopt  the  other  opiniori ; 
and  the  difcoverles  in  modern  chemiflry^  enable  us  to 
give  a  pretty  accurate  account  of  the  whole  proceft. 
i^’xed  air  is  acknowledged  to  be  a  compound,  of  which 
one  ingredient  is  found  to  coiifiltute  about  of  the 
whole  atmofpheric  fluid  ;  We  mean  vital  air  or  the  oxy- 
gene  of  Lavolfier.  When  this  is  combined  with  phlo- 
giilon,  according  to  the  doarlne  of  Stahl,  or  with  chat- 
coal,  according  to  Lavoifier,  the  refult  Is  fixed  air  or 
carbonic  acid.  The  change  therefore  which  breathing 


procefs  in  which  fixed  air  is  formed  from  vital  air  heat 
is  produced.  Hence  this  folutlon  In  air  of  fomething 
from  the  blood  has  been  afiigned  by  many  as  the  fourcc 
of  animal  heat.  We  touch  on  thefe  things  in  a  very 
tranfitory  Way  in  this  place,  only  In  order  to  prove  that^ 
for  the  fupport  of  animal  life,  there  muft  be  a  very  ex- 
tenfive  application  of  air  to  the  blood,  and  that  this  is 
made  In  the  lungs. 

The  queftion  before  us  in  this  place  is,  How  is  this 
brought  about  by  the  w^eight  and  elaflicity  of  the  air  ? 
This  is  done  in  two  ways;  by  the  adion  of  the  mufcles 


makes  on  the  air  Is  the  folution  of  this  matter  by  vltdl  of  the  ribs,  and  by  the  adion  of  the  diaphragm  and  other 
air  •  and  the  ufe  of  air  in  breathing  is  the  carr>dng  off  mufcles  of  the  abdomen.  The  thorax  or  eheft  is  a  great 
this  noxious  principle  In  the  way  of  folution.  When  comnletelv  filled  bv  the  lunjrs.  The  fides  of 

therefore  the  air  is  already  fo  far  mtiirated  as  not  to  dif- 
folve  this  fubilance  as  faft  as  it  is  fecreted,  or  mull  be 
fecreted  In  the  lungs,  the  animal  fuffers  the  pain  of  fuf- 
focation,  or  Is  otlierwlfe  mortally  affeded.  Suffocation 
is  not  the  only  confequence  ;  for  wt  can  remain  for  a 


number  of  feconds  without  breathing,  and  then  W'e  be¬ 
gin  to  feel  the  true  pain  of  fuffocation  ;  but  thofe  who 
have  been  Inftaritaneoufly  llruck  down  by  an  Infpiration 
of  fixed  air,  and  afterwards  recovered  to  life,  complain¬ 
ed  of  no  fuch  pain,  and  feeined  to  have  fuffered  chiefly 
by  a  nervous  affedion.  It  is  faid  (but  we  will  not 
vouch  for  the  truth  of  it),  that  a  perfon  may  fafely  take 
a  full  infpiration  of  fixed  air,  if  the  paflages  of  the  nofe  be 
ihut;  and  that  unlefs  thefe  nerves  are  ilimulated  by  the 
fixed  air,  it  is  not  inilantaneoufly  mortal.  But  thefe  are 
queftions  put  of  our  prefent  line  of  inquiry.  They 
are  queftlonS  of  phyfiology,  and.  are  treated  of  in 
other  places  of  this  work.  See  Anatomy  and  Physio¬ 
logy  ;  fee  alfo  Lungs  and  Respiration.  Our  bufi- 
nefs  Is  to  explain  iil  w^at  manner  the  preflure  and  cla- 
filcity  of  the  air,  combined  wuth  the  ftnidure  and  me- 
chanifm  of  the  body,  operate  in  producing  this  necef- 


Cavlty,  completely  filled  by  the  lungs, 
this  cavity  are  formed  by  the  ribs.  Thefe  are  crooked 
or  arched",  and  each  Is  movCable  round  its  two  ends,  one 
of  them  being  Inferted  Into  the  vertebras  of  the  back, 
and  the  other  into  the  fternum  or  breaft-bone.  The  rib 
turns  in  a  manner  refembluig  the  handle  of  a  drawer. 

The  infpedion  of  fig.  59.  will  Illullrate  this  matter  a  pia- 
little.  Suppofe  the  curves  ace,  bkf,  c I g,  &c.  to  re-  CCC< 
prefent  the  ribs  moveable  round  the  extremities.  Each 
fucceeding  rib  is  more  bent  than  the  one  above  it,  and 
this  curvature  is  both  In  the  vertical  and  horizPntal  dl- 
redion.  Suppofe  each  fo  broad  as  to  projed  a  little 
over  Its  inferior  like  the  tiles  of  a  roofi  It  is  evident, 
that  if  w^e  take  the  lower  one  by  its  middle,  and  draw 
it  out  a  little,  moving  it  round  the  line  it  wall 
bring  out  the  next  dmh  along  with  it.  Alfo,  becaufe 
the  diftance  of  the  middle  point  0  from  the  axis  of 
motion  n  p  n  greater  than  the  diftance  of  tn  from  the 
axis  >ih^  and  becaufe  o  will  therefore  deferibe  a  poilion 
of  a  larger  circle  than  m  does,  the  rib  «  0/  wall  Aide  up 
a  little  under  the  rib  d  m  h,  or  the  rib  dmh  will  overlap 
no p  little  more  than  b  fore  ;  the  diftance  0  m  will 
therefore  be  dlminifhc-d.  The  fame  muft  happen  to  all 


faiw  fecretion  and  removal  of  the  matter  difcliarged  from  the  fuperlor  ribs  ;  but  the  change  of  diftance  will  be  lefs 
.1  _ •  _ XX  unrl  Ipfc  as  vvp  ern  nmvai'ds.  Now.  inftead  of  this  great 


the  lungs  in  the  ad  of  breathing,  , 

It  is  well  afeertained,  that  the  fecretion  is  made  from 
the  mafs  of  blood  during  its  pafiage  through  the  lungs. 
The  blood  delivered  into  the  lungs  is  of  a  dark  blackifh 
colour,  and  it  is  there  changed  Into  a  florid  red.  In 
the  lungs  it  is  expofed  to  the  adion  of  the  air  In  a  pro- 
dio-ioufly  extended  furface  :  for  the  lungs  confift.  of  an 
inconceivable  number  of  fmall  veflels  or  bladders,  com¬ 
municating  with  each  other  and  with  the  windpipe. 
Thefe  are  filled  with  air  in  every  Infpiration.  Thefe 
veflels  are  everywhere  in  contad  with  minute  blood-vef- 
fels.  The  blood  does  not  in  toto  come  Into  immedlale 
contad  with  the  air;  and  it  would  feetn  that  it  Is  only 
the  thin  ferous  part  of  it  which  is  aded  on  hy  the  air 
at  the  mouths  of  the  veflels  or  pores,  where  it  Hands  by 
capillary  attradion.  Dr  Priellley  found,  that  venoiis 
blood  inclofed  in  tbin  bladders  and  other  membranes 
was  rendered  florid  by  keeping  the  bladders  in  contad 
with  abundance  of  pure  vital  air.  We  know  alfo,  that 
breath  is  molft  or  damp,  and  mvji  have  acquired  this 
moifture  in  the  lungs.  It  is  immaterial  whether  this 
T^eretion  of  water  or  lymph  (as  the  anatomifts  call  it) 


and  lefs  as  we  go  upwards.  Now,  inftead  of  this  great 
breadth  of  the  fibs  overlapping  each  other,  fuppofe 
each  inferior  rib  conneded  with  the  one  above  it  by 
threads  or  fibres  fufceptible  of  contradion  at  the  will  of 
man.  The  articulations  e  a  of  the  firft  or  upper  rib 
with  the  fpine  and  fternum  are  fo  broad  and  firm,  that 
this  rib  can  have  little  or  no  motion  round  the  line  a  e  ; 
this  rib  therefore  is  as  a  fixture  for  the  ends  of  all  the  con- 
trading  fibres  :  therefore,  whenever  the  fibres  which 
conned  the  fecond  rib  with  the  firft  rib  contrad,  the 
fecond  muft  rife  a  little,  and  alfo  go  outward,  and  will 
carry  the  lower  ribs  along  with  it ;  the  third  rib  will 
rife  ftill  farther  by  the  contradion  of  the  mufcles  wLich 
conned!  it  with  the  fecond,  and  fo  on  :  and  thus  the 
whole  ribs  are  railed  and  throv/n  outward  (and  a  little 
forward,  becaufe  the  articulation  of  each  with  the  fpine 
is  coiifidcrably  lilgher  than  that  w’ith  the  fternum),  and 
the  capacity  of  the  thorax  is  enlarged  by  the  contrac¬ 
tion  of  Its  mufcular  covciing.  The  diredion  of  the 
mufcular  fibres  Is  very  oblique  to  the  diredion  of  the 
circular  motion  which  it  produces;  from  which  clrciim- 
ftance  it  follows,  that  a  very  minute  contradion  of  the 
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mufclei  prodite<;8  all  the  motion  which  is  necefTary. 
^ir  pref-  indeed  is  not  great ;  the  whole  motion  of  the  low- 
^  ^  eft  ribs  is  lefs  than  an  inch  in  the  moft  violent  iiifpira- 
tion,  and  the  whole  contraftion  of  the  mufcles  of  the  1 2 
ribs  does  not  exceed  the  eighth  part  of  an  inch,  even 
fuppofing  the  intercoftal  mufcles  at  right  angles  to  the 
ribs;  and  being  oblique,  the  contrad^ion  is  ftill  lefs  (fee 
Borelli,  Sabatier,  Monro,  &c.)  It  would  feem, 
that  the  intenfity  of  the  coiitra(ftive  power  of  a  mufeu- 
lar  fibre  is  eafily  obtained,  but  that  the  fpace  through 
which  It  can  be  exerted  is  very  limited ;  for  in  moft 
cafes  nature  places  the  mufcles  in  iituations  of  great  me¬ 
chanical  difadvantage  In  this  refpeef ,  in  order  to  procure 
other  conveniences. 

But  this  is  not  the  whole  effeft  of  the  contraftion  of 
the  intercoftal  mufcles  :  fince  the  compound  aCllon  of  the 
two  fets  of  mufcles,  which  crofs  each  other  from  rib  to 
rib  like  the  letter  X,  is  nearly  at  right  angles  to  the 
rib)  but  is  oblique  to  its  plane,  it  tends  to  pulh  the  ribs 
clofer  on  their  articulations,  and  thus  to  prefs  out  the 
two  pillars  on  which  they  are  articulated.  Tims,  fiip- 
"ate  pofing  af  (tig.  6o.)  to  reprefeiit  the  feftion  of  one  of 
C  ’XV.  the  vertebrae  of  the  fpine,  and  c  d  2i  fe<ftion  of  the  fter- 
num,  and  abc,  fe  dy  two  oppofite  ribs,  with  a  lax  thread 
be  conuedling  them.  If  this  thread  be  pnlled  upwards 
by  the  middle  g  till  it  ie  tight,  it  will  tend  to  pull  the 
points  h  and  e  neai'er  to  each  other,  and  to  prefs  the 
vertebra  a  f  and  tbc  ftemiim  r  d  outwards.  The  fpine 
being  the  chief  pillar  of  tiie  body,  may  be  confidered  as 
immoveable  in  the  prefent  inftauce.  The  fternuni  is 
fufficiently  fufceptible  of  motion  for  the  prefent  purpofe. 
It  remains  almoft  fixed  atop  at  its  articulation  with  the 
I  firft  rib,  but  it  gradually  yields  below ;  and  thus  the 

capacity  of  the  thorax  is  enlarged  in  this  diredlion  alfo. 
The  whole  enlargement  of  the  diameters  of  the  thorax 
during  infpiration  is  very  fmall,  not  exceeding  the  fif¬ 
tieth  part  of  an  inch  in  ordinary  cafes.  This  is  eafily 
I  calculated.  Its  quiefeent  capacity  is  about  two  cubic 

!  feet,  and  we  never  draw  in  more  than  1 5  Inches.  Two 

fpheres,  one  of  which  holds  2  cubic  feet  and  the  other 
2  feet  and  15  inches,  will  not  differ  in  diameter  above 
I  the  fiftieth  part  of  an  inch. 

The  other  method  of  enlarging  the  capacity  of  the 
thorax  is  very  different.  It  is  feparated  from  the  ab¬ 
domen  by  a  ftrong  mufcnlar  partition  called  the  dia- 
i  pbragnty  which  is  attached  to  firm  parts  all  around. 

In  its  quiefeent  or  relaxed  ftate  it  is  confiderably  con¬ 
vex  upwards,  that  is,  towards  the  thorax,  rifing  up  in¬ 
to  its  cavity  like  the  bottom  of  an  ordinary  quart  bottle, 
only  not  fo  regular  in  its  fliape.  Many  of  its  fibres 
tend  from  its  middle  to  the  circumference,  where  they 
are  inferted  into  firm  parts  of  the  body.  Now  fuppofe 
j  thefe  fibres  to  contrail.  This  muff  draw  down  its 

middle,  or  make  it  flatter  than  before,  and  thus  enlarge 
the  capacity  of  the  thorax. 

Phyfiologifts  are  not  well  agreed  as  to  the  fiiare  which 
each  of  thefe  adlions  has  in  the  operation  of  enlarging 
the  thoiax.  Many  refufe  all  (hare  of  it  to  the  intercollal 
mufcles,  and  fay  that  it  is  performed  by  the  diaphragm 
alone.  But  the  fad  is,  that  the  ribs  are  really  obferved 
to  rife  even  while  the  perfon  is  afteep  ;  and  this  caniipt 
poffibly  be  produced  by  the  diaphragm,  as  thefe  anato- 
tnifts  affert.  Such  an  opinion  ftiows  either  ignorance 
or  neglect  of  the  laws  of  pneumatics.  If  the  capacity 
of  the  thorax  were  enlarged  oiilv  bv  drawincr  down  the 
Vot.  XV.  Part  I.  '  '  ^ 
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diapliragm,  tlie  preffiire  of  the  air  would  comprefs  the 
ribs,  and  make  them  defeend.  And  the  fimple  laws 
of  mechanics  make  it  as  evident  as  any  propofition  in  ^  — « 

geometry,  that  the  contradlion  of  the  intercoftal  mufcles 
mttj}  produce  an  elevation  of  the  ribs  and  enlargement 
of  the  thorax  ;  and  it  is  one  of  the  moft  beautiful  con¬ 
trivances  of  nature.  It  depends  much  on  the  will  of 
the  animal  what  fhare  each  of  thefe  aftions  fhall  have. 

In  general,  the  great  eft  part  is  done  by  the  diaphragm  ; 
and  any  perfon  can  breathe  in  fuch  a  manner  that  his 
ribs  fhall  remain  motionlefs  ;  and,  on  the  contrary,  he 
can  breathe  almoft  entirely  by  raifing  his  cheft.  In  the 
firft  method  of  breathing,  the  belly  rifes  during  infpira¬ 
tion,  becaufe  the  contraftion  of  the  diaphragm  com- 
preffes  tlie  upper  part  of  the  bowels,  ^and  therefore 
fqueezes  them  outwards  ;  fo  that  an  ignorant  perfon 
would  be  apt  to  think  that  the  breathing  was  performed 
by  the  belly,  and  that  the  belly  is  inilated  with  the 
air.  The  llrait  lacing  of  the  women  impedes  the  mo¬ 
tion  of  the  ribs,  and  changes  the  natural  habit  of 
breathing,  or  brings  on  an  unnatural  habit.  When 
the  mind  is  depreffed,  it  is  obfcn^ed  that  the  breathing 
is  more  performed  by  the  mufcles  of  the  thorax ;  and  a 
deep  figh  is  always  made  in  this  way. 

Thefe  obfervations  on  the  manner  in  W’'hich  the  capa¬ 
city  of  the  cheft  can  be  enlarged  were  neceffary,  before 
w’e  can  acquire  a  juft  notion  of  the  w^ay  in  which  the 
mechanical  properties  of  air  opemte  in  applying  it  to 
the  mafs  of  blood  during  its  paffage  through  the  lungs. 

Suppofe  the  thorax  quite  empty,  and  communicatmg 
wntli  the  external  air  by  means  of  the  trachea  or  wdna- 
pipe,  it  would  then  refemble  a  pair  of  bellows.  Raifing 
the  Imards  correfponds  to  the  raifing  of  the  ribs  ;  and 
w  e  might  imitate  the  adlion  of  the  diaphragm  by  for¬ 
cibly  pulling  outwards  the  folded  leather  w'hich  unites 
them.  Thus  their  capacity  is  enlarged,  and  the  air 
rufhes  in  at  the  nozzle  by  its  weight  in  the  fame  manner 
as  water  w'ould  do.  The  thorax  differs  from  bellows 
only  in  this  refpedl,  that  it  is  filled  by  the  lungs,  which 
is  a  vaft  colleftion  of  little  bladders,  like  the  holes  in  a 
piece  of  fennented  bread,  all  communicating 'with  the 
trachea,  and  many  of  them  w  ith  each  other.  When 
the  cheft  is  enlarged,  the  air  riifhes  into  them  all  in  the 
fame  manner  as  into  the  fin gle  cavity  of  an  empty  tho¬ 
rax.  It  cannot  be  fiiid  with  propriety  that  they  are  in¬ 
flated  :  all  that  is  done  is  the  allonving  the  air  to  come 
in.  At  the  fame  time,  as  their  membranous  covering 
miift  have  fome  thicknefs,  however  fmall,  and  fome 
elafticity,  it  is  not  unlikely  that,  when  compreffed  by 
expiration,  they  tend  a  little  to  recover  their  former 
ftiape,  and  thus  aid  the  voluntary  adfion  of  the  mufcles. 

It  is  in  this  manner  that  a  fmall  bladder  of  caoutchouc 
fwells  again  after  comprefiion,  and  fills  itfelf  with  air 
or  water.  But  this  cannot  happen  except  in  the  moft 
minute  veficles  :  thofe  of  fenfible  bulk  have  not  ela¬ 
fticity  enough  for  this  purpofe.  The  lungs  of  birds, 
however,  have  fome  very  large  bladders,  which  have  a 
very  coniiderable  elafticity,  and  recover  their  fbape  and 
fize  wath  great  /orce  after  comprelfion,  and  thus  fill 
thcmfelves  with  air.  The  refpiration  of  thefe  animals 
is  confiderably  different  from  that  of  land  animals,  and 
their  mufcles  a(B:  chiefly  in  expiration.  This  will  be 
explained  by  and  by  as  a  curious  variety  in  the  pneu¬ 
matic  inftrument. 

This  accoiuit  of  the  manner  in  which  the  lungs  are 
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EIFeas  of  filled  with  air  docs  not  fcto  agreeable  to  the  notions 
AirU  pref.  entertain  of  it.  We  feem  to  fuck  in  the  air  ;  but  al- 
^  though  it  be  true  that  we  ad,  and  exert  force,  in  order 

^  249  to  get  air  into  our  luugs,  it  is  not  by  our  adion,  but  by 
We  take  in  external  preffure,  that  it  does  come  in.  If  we  apply 
direct  by  mouth  to  the  top  of  a  bottle  filled  with  water,  we 
^  draught,  as  we  caH  it,  of  our  chefl  will 
by^iternalf»ick  in  any  of  the  water;  but  if  we  fuck  in  the  very 
preffure,  fame  manner  at  the  end  of  a  pipe  immerfed  in  w^ater,  it 
^  foUow^s  immediately.  Our  intereil  in  the  thing  makes 

us  conned  in  imagination  our  own  adion  with  the 
effed,  without  thinking  on  the  many  ileps  which  may 
intervene  in  the  train  of  natural  operations;  and  we 
confidef  the  adion  as  the  immediate  caiife  of  the  air’s 
reception  into  the  lungs.  It  is  as  if  wv  opened  the 
door,  and  took  in  by  the  hand  a  perfoii  w'lio  was 
really  pufhed  in  by  the  crowd  without.  If  an  incifion 
be  made  into  the  fide  of  the  thorax,  fo  that  the  air  can 
get  in  by  that  way,  when  the  animal  ads  in  the  ufual 
manner,  the  air  wnll  really  come  in  by  this  hole,  and 
fill  the  fpace  betiveen  the  lungs  and  thorax  ;  but  no  air 
is  fucked  into  the  lungs  by  this  procefs,  and  the  animal 
is  as  completely  fuffocated  as  if  the  itindplpe  were  fliut 
up.  And,  on  the  other  hand,  if  a  hole  be  made  into 
the  lungs  without  communicating  with  the  thorax,  the 
animal  will  breathe  through  this  hole,  though  the  wind¬ 
pipe  be  hopped.  This  is  fuccefsfully  performed  in  cafes 
of  patients  whofe  trachea  is  fhut  up  by  accident  or  by 
inflammation;  only  it  is  neceffary  that  this  perforation 
be  made  into  a  part  of  the  lungs  where  it  may  meet 
with  fome  of  the  great  pulmonary  paflages ;  for  if  made 
into  fome  remote  part  of  a  lobe,  the  air  cannot  find  its 
way  into  the  reh  of  the  lungs  through  fuch  narrow  paf- 
350  fages,  obftriided  too  by  blood,  &c, 

Kature  of  \Ve  have  now  explained,  on  pneumatical  principles, 

expiration  procefs  of  infpiratioii.  The  expiration  is  chiefly 
performed  by  the  natiural  tone  of  the  parts.  In  the  ad 
of  infpiration  the  ribs,  were  raifed  and  drawn  outwards 
in  oppofition  to  the  elalticity  of  the  folids  themfelves ;  for 
although  the  ribs  are  articulated  at  their  extremities,  the 
articulations  are  by  no  means  fuch  as  to  give  a  free  and 
cafy  motion  like  the  joints  of  the  limbs.  This  is  par¬ 
ticularly  the  cafe  in  the  articulations,  with  the  fieniuin, 
which  are  by  no  means  fitted  for  motion.  It  would 
feem  that  •  the  motion  really  produced  here  is  chiefly 
by  the  yielding  of  the  cartilaginoiis  parts  and  the  bend¬ 
ing  of  the  rib  ;  when  therefore  the  mufcles  which  pro¬ 
duced  this  effed  are  allowed  to  relax,  the  ribs  again 
collapfe.  Perhaps  this  is  afliiled  a  little  by  the  adion 
of  the  long  mufcles  which  come  down  acrofs  ,the  ribs 
without  being  iiiferted  into  them.  Thefe  may  draw 
them  together  a  little,  as.  we  comprefs  a  loofe  bundle 
by  a  firing. 

In  like  manner,  when  the  diaphragm  was  drawn 
down,  it  comprefled  the  abdomen  in  oppofition  to  the 
elafticity  of  all  the  vifeera  contained  in  it,  and  to  the  ^ 
elafticity  and.  tone  of  the  teguments  and  mufcles  which 
furround  it.  When  therefore  the  diaphragm  is  relaxed, 
thefe  parts  pufii  it  up  . again  into  its  natural  lituation,  and 
in  doing  this  expel  the  air  from  the. lungs. 

If  tfis  be  a  juft  account  of  the  matter,,  expiration 
fliould  be  performed  without  any  effort.^  This  accords 
ingly  is  the  cafe.  We  feel  that,  after  having  made  an  ' 
ordinary  eafy  infpiration,  it  requires  the  continuance  of 
«he  effort  to  keep  the  thorax  iii  tlii^.  enlarged  fiate,  and 
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that  all  that  is  neceffary  for  expiration  is  to  ceafe  to  EffeiSls  of 
ad.  No  perfon  feels  any  difficulty  in  emptying  the  pref 
lungs ;  but  weak  people  often  feel  a  difficulty  of  in. 
fpiration,  and  compare  it  to  the  feeling  of  a  weight  on 
their  breaft ;  and  expiration  is  the  laft  motion  of  the 
thorax  in  a  dying  perfon. 

But  nature  has  alfo  given  us  a  mechanifm  by  which  ^ 
we  can  expire,  namely,  the  abdominal  mufcles ;  and 
when  we  have  finifhed  an  ordinary  and  eafy  expira. 
tion,  we  can  ftill  expel  a  confiderable  bulk  of  air  (nearly 
half  of  the  contents  of  the  lungs)  by  contrading  the 
abdominal  mufcles.  lliefe,  by  compreffmg  the  b^ody, 
force  up  its  moveable  contents  agaiiift  the  diaphragm, 
and  caufe  it  to  rife  further  into  the  thorax,  ading  in 
the  fame  manner  as  w^hen  we  expel  the  faeces,  anum. 

When  a  perfon  breathes  out  as  much  air  as  he  can  in  this 
manner,  he  may  obferve  that  his  ribs  do  not  collapfe 
during  the  whole  operation. 

There  feems  then  to  be  a  certain  natural  unconflrained  A  certain 
ftate  of  the  veficles  of  the  lungs,  and  a  certain  quantity 
of  air  neceffary  for  keeping  them  of  this  fize^  It  ^ 

probable  that  this  ftate  of  the  lungs  gives  the  freeft  mo- the  lungf^ 
tion  to  the  blood.  Were  they  more  comprefled,  tlieof  a  natml 
blood  veffels  would  be  comprefled  by  the  adjoining^’^®* 
veficles  ;  were  they  more  lax,  the  veffels  would  be  more 
crooked,  and  by  this  means  obftruded.  The  frequent 
iiifpirations  gradually  change  this  air  by  mixing  frefh 
air  with  it,  and  at  every  expiration  canying  off  fome 
of  it.  In  catarrhs  and  inflammations,  efpecially  when 
attended  with  fiippuration,  the  fmall  paffages  into  the 
remote  veffels  are  obftruded,  and  thus  the  renewal  of 
air  in  them  will  be  prevented.  The  painful  feeling 
which  this  occafions  caufes  us  to  expel  the  air  with 
violence,  fhiitting  the  windpipe,  till  we  have  exerted 
ftrongly  with  the  abdominal  mufcles,  and  made  a  ftrong 
compreffion  on  the  lower  part  of  the  thorax.  We 
then  open  the  paffage  fuddenly,  and  expel  the  air  and 
obftruding  matter  by  violent  coughing. 

We  have  faid,  that  birds  exhibit  a  curious  variety 
in  the  procefs  of  breathing.  The  mufcles  of  their 
wings  being  fo  very  great,  required  a  very  extenfive^^  ** 
infertion,  and  this  is  one  ufe  of  the  great  breaft-bone.  . 
Another  ufe  of  it  is,  to  form  a  firm  partition  to  hinder 
the  adion  of  thefe  mufcles  from  compreffing  the  thorax 
in  the  ad  of  flying  :  therefore  the  form^  of  their  chelb 
does  not  admit  of  alternate  enlargement  and  contradion 
to  that  degree  as  in  land  animals.  Moreover,  the  ' 
mufcles  of  their  abdomen  are  alfo  very  fmall ;  and  it 
would  feem  that  they  are  not  fufficient  for  producing 
the  compreffion  on  the  bowels  which  is  , neceffary  for- 
carrying  on  the  procefs  of  concodlion  and  digeftlon*  . 

Inftead  of  aiding  the  lungs,  they  receive  help- from  * 
them. 

In  an  oftrich,  the  lungs  confift  of  a  flefliy  part  A,  A 
(fig.  61.),  compofed  of  veficles  like  thofe  of  land  ani-  Plate 
mals,  and,  like  theirs,  ferving  to  expofe  the  blood  to  CCCCV» 
the  adion  of  the  air.  Belides  thefe,  they  have  on  each 
fide  four  large  bags  B,  C,  D,  E,  each  of  .  which  has 
an  orifice  G  communicating  with  the  trachea  ;  but  the 
fecond,  C,  has  alfo  an  orifice  H,  by  which  it  commu.* 
nicates  with  another  bag  F  fituated  below  the  reft  in 
the  abdomen.  Now,  when  the  lungs  are  comprefled 
by  the  adion  of  the  diaphragm,  the  air  in  C  is  partly 
expelled  by  the  trachea  through  the  orifice  G,  and 
partly  driven  through  the  orifice  H  into  the  bag  F,' 
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which  is  then  allowed  to  receive  it }  beclaufc  the  fame 
adion  which  compreffes  the  _  lungs  enlarges  the  ab^ 
domen.  When  the  thorax  is  enlarged,  the  bag  C 
is  partly  fupplied  with  freih  air  through  the  trachea, 
and  partly  from  the  bag  F.  As  the  lungs  of 
animals  refeinble  a  common  bellows,  the  lungs  ot  birds 
r^femble  the  fmith’s  bellows  with  a  partition  ;  and 
anatomills  have  difeovertd  pafTages  from  this  part 

the  lungs  into  their  hollow  bones  and  quills.  We 
do  not  know  all  the  ufes  of  this  contrivance  ;  and  only 
can  obferve,  that  this  alternate  a<^lion  miift  alTift  the 
mufcles  of  the  abdomen  in  promoting  the  motion  of  the 
food  along  the  alimentary  canal,  &c.  We  can  diftindlly 
obferve  in  birds  that  their  belly  dilates  when  the  cheil 
collapfes,  and  vice  verfa^  contrary  to  what  we  fee  m 
the  land  animals.  Another  ufe  of  this  double  paOage 
may  be  to  produce  a  circulation  of  air  in  the  lungs, 
by  which  a  compenfation  is  made  for  the  fmaller  furface 
of  aaion  on  tlie  blood  :  for  the  number  of  fmall  veficles, 
of  equal  capacity  with  thefe  large  bags,  gives  a  much 

more  extenlivd  furface.  ^  ^  n*  r 

If  we  try  to  ralfe  mercury  in  a  pipe  by  the  aftion  of 
the  cheft  alone,  we  cannot  raife  it  above  two  or  three 
inches  ;  and  the  attempt  is  both  painful  and  hazardous. 
It  is  painful  chiefly  in  the  bread,  and  It  provokes  cough¬ 
ing.  Probably  the  fluids  ooze  through  the  poree  of 
the  veficles  by  the  preffure  of  the  furrounding  parts. 

On  the  other  hand,  we  can  by  expiration  fiipport 
mercury  about  five  or  fix  inches  high :  but  this  alfo 
is  very  painful,  and  apt  to  produce  extravafation  of 
blood.  This  feems  to  be  done  entirely  by  the  abdomi- 
nal  mufcles. 

The  operation  properly  termed  sucking  is  totally 
different  from  breathing,  and  refembles  exceedingly  the 
a^Iion  of  a  common  pump.  Suppofe  a  pipe  held  in  the 
mouth,  and  its  lower  end  immerfed  in  water.  We  fill 
the  mouth  with  the  tongue,  bringing  It  forward,  and 
applying  it  clofely  to  the  teeth  and  to  the  palate ;  we 
then  draw  it  back,  or  bend  it  downwards  (behind) 
from  tlie  palate,  thus  leaving  a  void.  The  pi-elTure  of 
the  air  on  the  cheeks  immediately  depreffes  them,  and 
applies  them  clofe  to  the  gums  and  teeth ;  and  its  pref- 
fiire  on  the  water  in  the  veflel  caufes  it  to  rife  through 
the  pipe  into  the  empty  part  of  the  mouth,  which  it 
quickly  fills.  We  then  pufli  forward  the  tip  of  the 
tongue,  below  the  water,  to  the  teeth,  and  apply  it  to 
them  all  round,  the  water  being  above  the  tongue, 
which  is  kept  much  deprefled.  We  then  apply  the 
longue  to  the  palate,  beginning  at  the  tip,  and  gradu- 
ally  going  backward  in  this  application.  By  this  means 
the  water  is  gradually  forced  backward  by  an  operation 
fimllar  to  that  of  the  gullet  in  fwallowing.  This  is 
done  by  contracting  the  gullet  above  and  relaxing  it 
below,  juil  as  vve  would  empty  a  gut  of  Its  contents  by 
drawing  out  clofed  hand  along  it.  By  this  <  ' 
the  mouth  is  again  completely  occupied  by 
and  we  are  ready  for  repeating  the  operat'  i  ts 
the  mouth  and  tongue  refemble  the  barrel  ,  n  f 
a  pump  ;  and  the  application  of  the  tip  of  tlie  tongue 
to  the  teeth  performs  the  office  of  the  valve  at  the  bot¬ 
tom  of  the  barrel,  preventing  the  return  of  the  water 
into  the  pipe.  Although  ufual,  it  is  not  ubfolutely 
neceffaiy,  to  withdraw  the  tip  of  the  tongue,  making 
^  void  before  the  tongue.  Sucking  may  be  performed 
by  merely  feparatiiig  the  tongue  gradually  from  the 
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palate,  bcginnirig  at  the  root.  If  vve  withdraw  the  tip 
of  the  tongue  a  very  minute  quantity,  the  water  gets 
in  and  flows  back  above  the  tongue.^  ^  ^  ^ 

The  aCtion  of  the  tongue  in  this  operation  is  very 
powerful;  fome  perfons  can  ralfe  mercury  25  inches;  but 
this  llroiig  exertion  is  very  fatiguing^  and  the  loft  parts 
are  prodigioiifly  fwelled  by  It.  It  caufes  the  blood  to 
ooze  plentifully  through  the  pores  of  the  tongue,  fauccs> 
and  palate,  in  the  fame  manner  as  if  a  cupping-glafs  and 
fyringe  were  applied  to  them  ;  and,  when  the  inffde  of 
the  mouth  is  excoriated  or  tender,  as  is  frequent  witli  in¬ 
fants,  even  a  very  moderate  exertion  of  this  kind  is  ac¬ 
companied  with  extravafation  of  blood.  When  childrea 
fuck  the  nurfes  breaff,  the  milk  follows  their  exertion  by 
the  preffure  of  the  air  on  the  breaff: ;  and  a  weak  child, 
or  one  that  withholds  its  exertions  on  account  of  pala 
from  the  above-mentioned  caufe,  may  be  aflifted  by  a 
gentle  preffure  of  the  hand  on  the  breall :  the  infant  pu¬ 
pil  of  nature,  without  any  knowledge  of  pneumatics, 
frequently  helps  itfelf  by  preffing  its  face  to  the  yield¬ 
ing  breall. 

In  the  whole  of  this  operation  the  breathing  is  per¬ 
formed  through  the  noftrils ;  and  it  is  a  prodigious  dif- 
trefs  to  an  infant  when  this  paffage  is  obllruCled  by  mu¬ 
cus.  We  beg  to  be  forgiven  for  obierving  by  the  way, 
that  this  obflruClion  may  be  almoil  certainly  removed 
for  a  little  while,  by  rubbing  the  chlld^s  iiofe  with  any 
liquid  of  quick  evaporation,  or  even  with  water. 

The  operation  In  drinking  is  not  very  different  from  And  of 
that  in  fucking :  wc  have  indeed  little  occafion  here 
to  fuck,  but  we  muff:  do  it  a  little.  Dogs  and 
other  animals  cannot  drink,  but  only  lap  the  water  into 
their  mouths  with  their  tongue,  and  then  fwallow  it. 

The  gallinaceous  birds  feem  to  drink  very  imperfe<rtly  ; 
they  feem  merely  to  dip  their  head  Into  the  water  up  to 
the  eyes  till  their  mouth  is  filled  with  water,  and  then 
holding  up  the  head,  it  gets  into  the  gullet  by  its  weight, 
and  is  then  fwallowed.  The  elephant  drinks  in  a  very 
complicated  manner;  he  dips  his  trunk  Into  the  water,and 
Alls  it  by  making  a  void  in  his  mouth  :  this  he  does  In  the 
contrary  way  to  man.  After  having  deprelfed  his  tongue, 
he  begins  the  application  of  it  to  the  palate  at  the  root^ 
and  by  extending  the  application  forward,  he  expels  the 
air  by  the  mouth  which  came  into  It  from  the  trunk. 

The  procefs  here  is  not  very  unlike  that  of  the  conden- 
fing  fyringe  without  a  pillon  valve,  deferibed  in  5  8, 
ill  which  the  external  air  (correfponding  here  to  the  air 
ill  the  trunk)  enters  by  the  hole  F  in  the  fide,  and  is  ex- 
pellecl  through  the  hole  in  the  end  of  the  barrel ;  by 
this  operation  the  trunk  Is  filled  with  water  :  then  he 
lifts  his  trunk  out  of  the  water,  and  bringing  it  to  hi® 
mouth,  poiirs  the  contents  into  it,  and  fwallows  it.  On 
confidering  this  operation,  it  appears  that,  by  the  fame 
procefs  by  which  the  air  of  the  trunk  is  taken  into  the 
mouth,  the  water  could  alfo  be  taken  in,  to  be  afterwards 
fwallowed :  but  we  do  not  find,  upon  inqiur)%  that  thit 
is  done  by  the  elephant ;  we  have  always  obferved  him 
to  drink  In  the  manner  now  deferibed.  In  either  way  It 
is  a  double  operation,  and  cannot  be  carried  on  any  way 
but  by  alternately  fucking  and  fwallowing,  and  while 
one  operation  Is  going  -on  the  other  is  interrupted; 
whereas  man  can  do  iioth  at  the  fame  time.  Nature 
feems  to  delight  in  exhibiting  to  rational  olifervers  her 
inexhauftlble  v  e  iety  of  refource;  for  many  Iiife^ls,  which 
drink  with  a  trunk,  drink  without  interruption :  yet  wc 
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of  4o  not  call  in  qucfllon  the  truth  of  the  aphonfm,  Natura 
ftmpkx  ei  fintper fthi  canfona^  nor  doubt  but  that, 
.  if  the  'whole of  her  purpofe  were  feen,  w’e  fhould  find  that 
her  procefs  is  the  fimpleft  pofiihle;  for  Nature, or  Nature’s 
God,  is  wife  above  our  wifeft  thoughts,  and  fimplicity 
is  cehalnly  the  choice  of  wifdom  :  but  alas  1  it  is  gene¬ 
rally  but  a  fmall  and  the  moll  obvious  part  of  her  pur¬ 
pofe  that  w^e  can  obferve  or  appreciate.  We  feldom  fee 
this  fimplicity  of  nature  Hated  to  us,  except  by  fome 
fyllem-maker,  who  has  found  a  principle  which  fomehow 
tallies  wnlh  a  confiderable  vaiiety  of  phenomena,  and 
then  cries  out,  Frujlra  f.t  per  plura  quod  jieri  pottji  per 
356  ^ 

Mode  of  There  is  an  operation  fimikr  to  tliat  of  the  elephant, 
keeping  up  which  many  find  a  great  difficulty  in  acquiring,  viz. 

keeping  up  a  continued  blaft  with  a  blow-pipe.  We 
blow-pipe.  defire  our  chemical  reader  to  attend  minutely  to 

the  gradual  a6lion  of  his  tongue  in  fucking,  and  he  will 
fiiid  it  fuch  as  w^e  have  deferibed.  Let  him  attend  par¬ 
ticularly  to  the  w^ay  in  which  the  tip  of  the  tongue  per¬ 
forms  the  office  of  a  valve,  preventing  the  return  of  the 
water  into  the  pipe  :  the  fame  pofition  of  the  tongue 
would  hinder  air  from  coming  into  the  mouth.  Next 
let  him  obferve,  that  in  fvvallowing  what  water  he  lias 
now  got  lodged  above  his  tongue,  he  continues  the  tip 
of  the  tongue  applied  to  the  teeth;  now  let  him  ffiut  his 
mouth,  keeping  his  lips  firm  together,  the  tip  of  the 
tongue  at  the  teeth,  and  the  whole  tongue  forcibly  kept 
at  a  diftance  from  the  palate  ;  bring  up  tiie  tongue 
to  the  palate,  and  allow  the  tip  to  feparate  a  little 
from  the  teeth ;  this  wnll  expel  the  air  into  the  fpace 
betv/een  the  fauces  and  cheeks,  and  will  blow  up  the 
cheeks  a  little  :  then,  adling  with  the  tip  of  the  tongue 
as  a  valve,  hinder  this  air  from  getting  back,  and  depref- 
fmg  the  tongue  again,  more  air  (from  the  noftrils)  will 
get  into  the  mouth,  which  may  be  expelled  into  the 
fpace  without  the  teeth  as  before,  and  the  cheeks  will 
be  more  inflated  :  continue  this  operation,  and  the  lips 
will  no  longer  be  able  to  retain  it,  and  it  will  ooze 
through  as  long  as  the  operation  is  continued.  When 
this  has  become  familiar  and  eafy,  take  the  blow-pipe, 
aod  there  wnll  be  no  difficulty  in  maintaining  a  blaft  as 
uniform  as  a  fmith’s  bellows,  breathing  all  the  wffiile 
through  the  iioftrjls.  The  only  difficulty  is  the  holding 
the  pipe :  this  fatigues  the  lips ;  but  it  may  be  removed 
by  giving  the  pipe  a  convenient  lhape,  a  pretty  flat  oval, 
and  wrapping  it  round  with  leather  or  thread. 

Another  phenomenon  depending  on  the  principles 
already  eftablifhed,  is  the  land  and  fca-breeze  in  the 
warm  countries. 

T^aturc  of  We  have  feen  that  air  expands  exceedingly  by  heat ; 
the  land  therefore  heated  air,  being  lighter  than  an  equal  bulk 

b^elzTin 

warm  funfhine  in  a  room,  we  ffiali  obferve  the  fhadow  of  the 
countries,  ^one  furrounded  with  a  fluttering  ffiadow  of  different 
degrees  of  brightnefs,  and  that  this  flutter  rifes  rapidly 
in  cl  column  above  the  ftoiie.  If  we  hold  an  extinguilh- 
cd  candle  near  the  ftone,  we  ftiall  fee  the  fmoke  •  move 
towards  the  ftone,  and  then  afeend  up  from  it.  Now, 
fuppofe  an  ifland  receiving  the  iirft  rays  of  the  fun  in  a 
perfectly  calm  morning ;  the  ground  will  foon  be  warm¬ 
ed,  and  will  warm  the  contiguous  air.  If  the  ifland  be 
mountainous,  this  effedl  will  be  more  remarkable  ;  be- 
caiife  the  inclined  fides  of  the  hills  will  1  rceive  the  light 
more  diredly :  the  midland  air  will  therefore  be  mofl; 
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middle  will  rifefafteft;  and  thus  a  cun*ent  of  air  upwards 
will  begin,  wffiich  mull  be  fupplied  by  air  coming  in  from 
all  tides,  to  be  heated  and  to  rife  in  its  turn  ;  and  thus 
the  morning  fea-bree^e  is  produced,  and  continues  all 
day.  ^  This  current  will  frequently  be  reverfed  daring 
the  night,  by  the  air  cooling  and  gliding  down  the  fides 
of  the  hills,  and  we  thall  have  the  land-breeze,  .  • 

It  is  owing  to  the  fame  caiife  that  we  have  a  circula-  CircuVioj 
tion  of  air  in  mines  which  have  the  mouths  of  their 
ffiafts  of  unequal  heights.  The  temperature  underground 
is  pretty  conftant  through  the  whole  year,  while  that  of 
the  atinofphere  is  extremely  variable.  Now,  fuppofe  a 
mine  having  a  long  horizontal  drift,  communicating  be- 
tw^cen  two  pits  or  lhafts,  and  that  one  ofthefe  fliafts  ter- 
minates  in  a  valley,  while  the  other  opens  on  the  brow 
of  a  hill  perhaps  100  feet  higher.  Let  us  further  fup.i 
pofe  it  fummer,  and  the  air  heated  to  65^,  while  the 
temperature  of  the  earth  is  but  45^ ;  this  laft  will  be 
allo  the  temperature  of  the  air  in  the  fliafts  and  the 
drift.  Now,  fince  air  expands  nearly  24  parts  in  looco 
by  one  degree  of  heat,  we  fliall  hav«  an  odds  of  prelfurc 
at,the  bottom  of  the  two  fliafts  equal  to  nearly  the  20th 
part  of  the  weight  of  a  column  of  air  100  feet  high 
(100  feet  being  fiippofed  the  difference  of  the  heights  of 
the  fliafts).  This  will  be  about  fix  ounces  on  every  fquare 
foot  of  the  fedioii  of  the  fliaft.  If  this  preffure  could 
be  continued,  it  would  produce  a,  prodigious  current  of 
air  down  the  long  fliaft,  along  the  drift,  and  up  the 
fliort  fliaft.  he  weight  of  the  air  adling  through  1 00 
feet  would  communicate  to  it  the  velocity  of  80  feet 
per  fecoiid  :  divide  this  by  20,  that  is,  by  4,5,  and 
we  fliall  have  18  feet/>^r  fecond  for  the  velocity:  this  is 
the  velocity  of  what  is  called  a  brifle  gale.  This  preffure 
nvonld  be  continued,  if  the  warm  air  which  enters  the 
long  fliaft  w^ere  cooled  and  coiidenfcd  as  faff  as  it  comes 
in  ;  but  this  is  not  the  cafe.  It  is  however  cooled  and 
condenfed,  and  a  current  is  produced  fufficient  to  make 
an  abundant  circulation  of  air  along  the  wffiole  paffage ; 
and  care  is  taken  to  difpofe  the  fliafts  and  condud  the 
paffages  in  fuch  a  r/ianner  that  no  part  of  the  mine  is 
out  of  the  circle.  When  any  new  lateral  drift  is  made, 
the  renewal  of  air  at  its  extremity  becomes  more  imper- 
fed  as  it  advances;  and  when  it  is  carried  a  certain  length, 
the  air  ftagnates  and  becomes  fuffocating,  till  either  a 
communication  can  be  made  with  the  reft  of  the  mine, 
or  a  fliaft  he  made  at  the  end  of  this  drift. 

As  this  current  depends  entirely  on  the  difference  of 
temperature  between  the  air  below  and  that  above,  it 
muft  ceafe  when  this  difference  ceafes.  Accordingly, 
in  the  fpring  and  autumn,  the  miners  complain  much  of 
llagnation. ;  but  in  fummer  they  never  want  a  current 
from  the  deep  pits  to  the  fliallow,  nor  in  the  winter 
a  current  from  the  fliallow  pits  to  the  deep  ones.  It 
frequently  happens  alfo,  that  in  mineral  countries  the 
chemical  changes  which  are  going  on  in  different  parts 
of  the  earth  make  differences  of  temperature  fufficient 
to  produce  a  fenfible  current. 

It  is  eafy  to  fee  that  the  fame  caufes  muft  produce 
a  current  down  our  chimneys  in  fummer.  The  chim¬ 
ney  is  colder  than  the  fummer  air,  and  muft  therefore 
condenfe  it,  and  it  will  come  down  and  run  out  at  the  3 <9 

doors  and  windows. 

And  this  naturally  leads  us  to  confider  a  very  impor-  czlbd 
tant  effed  of  the  expanfion  and  confequent  afeent  of  air  draught  ii 

Jjy  chimnejf*' 
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I  of  by  heat,  najnely  the  drawing  (as  it  is  called)  of  cliim- 

f  ipref-  „Lg,  The  air  which  has  contributed  to  the  burning 
of  fuel  mull  be  intenfely  heated,  and  will  rife  in  the 

*•  V—  atmofphere.  This  will  alfo  be  the  cafe  with  much  of 
the  fuWounding  air  which  has  come  very  near  the  hre, 
although  not  in  contaft  with  it.  If  this  heated  air  be 
made  to  rife  in  a  pipe,  it  will  be  kept  together,  and 
therefore  will  not  foon  cool  and  collapfe  i  thus  we  ihall 
obtain  a  long  column  of  light  air,  which  \vill  rife  with 
a  force  fo  much  the  greater  as  the  column  is  longer  or 
more  heated.  Therefore  the  taller  we  make  the  chimney, 
or  the  hotter  we  make  the  fire,  the  more  rapid  will  be 
the  current,  or  the  draught  or  fudtion,  as  it  is  injudi- 
cioufly  called,  will  be  fo  much  the  greater.  Tlie 
fional  force  is  the  difference  between  the  weight  of  the 
column  of  heated  air  in  the  funnel  and  a  column  of 
the  furrounding  atmofphere  of  equal  height.  We  m- 
creafe  the  draught,  therefore,  by  increafing  the  perpen¬ 
dicular  height  of  the  chimney.  Its  length  in  a  hori¬ 
zontal  dlre6lion  gives  no  increafe,  but,  on  the  contrary, 
diminiflies  the  draught  by  cooling  the  air  before  it 
gets  into  the  effe6live  part  of  the  funnel.  ^  We  increafe 
the  draught  alfo  by  obliging  all  the  air  which  enters  the 
chimney  to  come  very  near  the  fuel  *,  therefore  a  low 
mantle-piece  will  produce  this  effe£f ;  alfo  filling  up 
all  the  fpaces  on  each  lide  of  the  grate.  When  much 
air  gets  in  above  the  hre,  by  having  a  lofty  mantle- 
piece,  the  general  mafsof  air  in  the  chimney  cannot  be 
much  heated.  Hence  it  muft  happen  that  the  greateft. 
draught  will  be  produced  by  bringing  down  the  mantle- 
piece  to  the  very  fuel ;  but  this  converts  a  ^  fire-place 
into  a  furnace,  and  by  thus  fending  the  whole  air  through 
the  fuel,  caiifes  it  to  burn  with  great  rapidity,  pro¬ 
ducing  a  prodigious  heat ;  and  this  producing  an  In¬ 
creafe  of  afcenfional  force,  the  current  becomes  furiouf- 
ly  rapid,  and  the  heat  and  confumption  of  fuel  im- 
menfe.  If  the  fire-place  be  a  cube  of  a  foot  and  a 
half,  and  the  front  clofed  by  a  door,  fo  that  all  the  air 
niuft  enter  through  the  bottom  of  the  grate,  a  chim¬ 
ney  of  15  or  20  feet  high,  and  fufficlently  wide  to 
give  pafTage  to  all  the  expanded  air  which  can  pafs 
through  the  fire,  will  produce  a  current  which  will 
roar  like  thunder,  and  a  heat  fufficlent  to  run  the  whole 
infide  into  a  lump  of  glafs. 

All  that  is  neceffary,  however.  In  a  chamber  fire¬ 
place,  is  a  current  fufficiently  great  for  carrying  up  the 
fmoke  and  vitiated  air  of  the  fuel.  And  as  we  want 
alfo  the  enlivening  flutter  and  light  of  the  fire,  we 
give  the  chimney-piece  both  a  much  greater  height 
and  width  than  what  is  merely  neceffary  for  carrying  up 
the  fmoke,  only  wifhing  to  have  the  current  fufiiciently 
determinate  and  fteady  for  counteradling  any  occafional 
tendency  which  it  may  fometimes  have  to  come  into  the 
room.  By  allowing  a  greater  quantity  of  air  to  get  into 
the  chimney,  heated  only  to  a  moderate  degree,  we  pro¬ 
duce  a  more  rapid  renewal  of  the  air  of  the  room : 
did  we  oblige  it  to  come  fo  much  nearer  the  fire  as  to 
produce  the  fame  renewal  of  the  air  in  confequence  of 
a  more  rapid  current,  we  fhould  produce  an  inconve¬ 
nient  heat.  But  in  this  country,  where  pit-coal  Is  In 
general  fo  very  cheap,  we  carry  this  indulgence  to  an 
extreme ;  or  rather  we  have  not  ftudied  how  to  get 
all  the  defired  advantages  with  economy.  A  much 
fmaller  renewal  of  air  than  we  commonly  produce  is 
abundantly  wholefome  and  pkafant,  and  we  may  have 
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all  the  pleafure  of  the  light  and  flame  of  the  fuel  at  Effcas  of 
much  lefs  expence,  by  contrafting  greatly  the  pafTage 
into  the  vent.  The  beft  way  of  doing  this  is  by  con-  ^ 
trailing  the  brick-work  on  each  fide  behind  the  mantle- 
piece,  and  reducing  it  to  a  narrow  parallelogram,  ha¬ 
ving  the  back  of  the  vent  for  one  of  Its  long  fides. 

Make  an  iron  plate  to  fit  this  hole,  of  the  fame  length, 
but  broader,  fo  that  it  may  lie  floping,  its  lower  edge 
being  in  conta6l  with  the  forefide  of  the  hole,  and  its 
upper  edge  leaning  on  the  back  of  the  vent.  In  this 
pofitlon  it  fhuts  the  hole  entirely.  Now  let  the  plate 
have  a  hinge  along  the  front  or  lower  edge,  and  fold  up 
like  the  lid  of  a  cheft.  We  fliall  thus  be  able  to  en¬ 
large  the  pafTage  at  pleafure.  In  a  fire* place  fit  for  a 
room  of  24  feet  by  18,  if  this  plate  may  be  about  18 
inches  long  from  fide  to  fide,  and  folded  back  within 
an  inch  or  an  inch  and  a  half  of  the  wall,  this 
allow  pafTage  for  as  much  air  as  will  keep  up  a  very 
cheerful  fire;  and  by  raifing  or  lowering  this  Regi¬ 
ster,  the  fire  may  be  made  to  burn  more  or  lefs  ra¬ 
pidly.  A  free  pafTage  of  half  an  inch  will  be  fufficient 
in  weather  that  is  not  immoderately  cold.  The  prin¬ 
ciple  on  which  this  conflru6lion  produces  its  efFedt  is, 
that  the  air  which  is  in  the  front  of  the  fire,  and  much 
warmed  by  it,  is  not  allowed  to  get  into  the  chimney, 
where  It  would  be  immediately  hurried  up  the  vent, 
but  rifes  up  to  the  ceiling  and  is  diffufed  over  the  whole 
room.  This  double  motion  of  the  air  may  be  dlflinft- 
ly  obferved  by  opening  a  little  of  the  door  and  holding 
a  candle  In  the  way.  If  the  candle  be  held  near  the 
floor,  the  flame  will  be  blown  into  the  room ;  but  If 
held  near  the  top  of  the  door,  the  flame  will  be  blown 
outward. 

But  the  moft:  perfect  method  of  warming  an  apart-  Defeription 
ment  in  thefe  temperate  climates,  where  we  can  indulge 
in  the  cheerfulncfs  and  fweet  air  produced  by  an  open 
fire.  Is  what  we  call  a  ftove-grate,  and  our  neighbours 
on  the  continent  call  a  chapelle,  from  its  refemblance 
to  the  chapels  or  oratories  in  the  great  churches. 

la  the  great  chimney-piece,  which,  In  this  cafe,  may 
be  made  even  larger  than  ordinary.  Is  fet  a  fmaller  one 
fitted  up  in  the  fame  flile  of  ornament,  but  of  a  fize 
no  greater  than  is  fufficient  for  holding  the  fuel.  The 
Tides  and  back  of  it  are  made  of  Iron  (call  iron  is 
preferable  to  hammered  iron,  becaufe  It  does  not  fo  rea¬ 
dily  calcine),  and  are  kept  at  a  fmall  diflance  from  the 
Tides  and  back  of  the  main  chimney-piece,  and  are  con¬ 
tinued  down  to  the  hearth,  fo  that  the  afh-pit  Is  alfo  fe- 
parated.  The  pipe  or  chimney  of  the  flove  grate  is 
carried  up  behind  tlie  ornaments  of  the  mantle-piece 
till  it  rifes  above  the  mantle-piece  of  the  main  chim¬ 
ney-piece,  and  is  fitted  with  a  regifler  or  damper-plate 
turning  round  a  tranfverfe  axis.  The  befl  form  of  this 
regifler  is  that  which  we  have  recommended  for  an  or¬ 
dinary  fire-place,  having  its  axis  or  joint  clofe  at  the 
front ;  fo  that  when  it  is  open  or  turned  up,  the  burnt 
air  and  fmoke  flriking  It  obliquely,  are  dire£led  with 
certainty  into  the  vent,  without  any  rifk  of  reverbera-r 
ting  and  coming  out  into  the  room.  All  the  refl  of 
the  vent  Is  fhut  up  by  iron  plates  or  brick-work  out  of 
fight.  ^  ^  ^  35^ 

The  effc6l  of  this  conflru£lIon  Is  very  obvious.  The  Effcd  cl 
fuel,  being  in  immediate  conta6l  with  the  back  and  its  con¬ 
fides  of  the  grate,  heat  them  to  a  great  degree, 
they  teat  the  air  contiguous  to  them.  Tliis  heated 

air 
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of  air  cfinnot  get  up  the  vent,  beenufe  the  paflTages  above 
*  thefe  fpacca  ure  flint  up*  It  therefore  comeg  out  into 
the  room ;  iome  of  it  goes  into  the  real  fire-place  and 
is  carried  up  the  vent,  and  the  reft  rlfes  to  the  ceiling 
and  is  difFufed  over  the  room. 

It  is  furprifing  to  a  .perfon  who  does  not  confider 
it  with  ikill  how  pov/erfully  this  grate  warms  a  room. 
Lefs  than  one-fonrth  of  the  fuel  confiimed  in  an  ordi¬ 
nary  fire-place  is  fufficient;  and  this  with  the  fame 
.  cheerful  blazing  hearth  and  falntary  renewal  of  air.  It 
even  requires  attention  to  keep  the  room  cool  enough. 
The  heat  communicated  to  thofe  parts  in  contaift  with 
the  fuel  is  necdlefsiy  great;  and  it  will  be  a  confiderable 
improvement  to  line  this  part  with  very  thick  plates 
of  call  iron,  or  with  tiles  made  of  fire-clay  which  will 
not  crack  with  the  heat.  Thefe,  being  very  bad  con- 
du6lors,  will  make  the  heat,  ultimately  communicated 
to  the  air,  very  moderate.  If,  with  all  thefe  precau¬ 
tions,  the  heat  Ihoiild  be  Tound  too  great,  it  may  be 
brought  under  perfed  management  by  opening  palfages 
into  the  vent  from  the  lateral  fpaces,  Thefe  may  be 
valves  or  trap-doors  moved  by  rods  concealed  behind 
the  ornaments. 

Thus  we  have  a  fire-place  under  the  moft  complete 
regulation,  where  we  can  always  have  a  cheerful  fire 
without  being  for  a  quarter  of  an  hour  Incommoded  by 
■  the  heat ;  and  we  can  as  quickly  raife  our  fire^  when 
too  low,  by  hanging  on  a  plate  of  iron  on  the  front, 
which  fliftll  reach  as  low  as  the  grate.  This  in  five  mi¬ 
nutes  will  blow  up  the  fire  into  a  glow;  and  the  plate 
may  be  fent  out  of  the  room,  or  fet  behind  the  ftove- 
grate  out  of  fight. 

^  The  propriety  of  Inclofing  the  alh-pit  is  not  fo  ob- 
-vious;  but  if  this  be  not  dpne,  the  light  afhes,  not 
finding  a  ready  palTage  up  the  chimney,  will  come  out 
into  the  room  along  with,  the  heated  air. 

We  do  not  confider  in  this  place  the  various  extra- 
.neous  circumftanccs  which  impede  the  current  of  air 
ill  our  chimneys  and  produce  fmoky  houfes :  thefe 
will  be^  treated  of,  and  the  methods  of  removing  or 
remedying  them,  under  the  article  Smoke.  Wc  con- 
'fidcr  at  prefent  only  the  theory  of  this  motion  In  ge¬ 
neral,  and  the  modifications  of  its  operation  arifing  from 
2  55.  the  various  purpofes  to  which  it  may  be  applied. 

IVIode  of  Under  this  head  wq  fhall  next  give  a  general  ac- 
warming  count  and  defeription  of  the  method  of  warming  apart- 
by^lVov'cs.^*  ments  by  ftoves.  A  Stove  in  general  is  a  fire-place 
Ihut  lip  oil  all  Tides,  having  only  a  pafTage  for  admitting 
the  air  to  fupport  the  fire,  and  a  tube  for  carrying  off 
the  vitiated  air  and  fnioke  ;  and  the  air  of  the  ^om 
is  warmed  by  coming  into  eontadl  with  the  outlide  of 
the  Hove  and  flue.  The  general  principle  of  conllruc- 
tioii,  therefore,  is  very  fmiple.  The  air  muft  be  made 
to  come  into  as  clofe  contadl  as  poffible  with  the  fire,  or 
even  to  pafs  through  it,  and  this  in  fudi  quantities  as 
juft  to  confumc  a  quantity  of  fuel  fufficieiit  for  produ¬ 
cing  the  heat  required ;  and  the  ftove  muft  be  fo  con- 
ilruded,  that  both  the  burning  fuel  and  the  air  wliicli 
has  been  heated  by  it  ftiall  be  applied  to  as  extenfive 
a  furface  as  poflible  of  furnace,  all  in  conta<Sl  with  the 
air  of  the  room  ;  and  the  heated  air  within  the  ftove 
muft  not  be  allowed  to  get  into  the  funnel  which  is  to 
carry  it  off  till  it  Is  too  much  cooled  to  produce  any 
^xinfiderable  heat  on  the  outfide  of  the  ftove.  ^ 

^  J^n  this  tcrape*ate  ciim^^te  no  great  ingenuity  is  ne- 
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ceffary  for  warming  an  ordinary  apartment  j  and  ftovei 

are  made  rather  to  pleafe  the  eye  as  furniture  than  as 
economical  fubftitutes  for  an  open  fire  of  equal  balori- 
fic  power.  But  our  neighbours  on  die  continent,  and  ’ 
efpecially  towards  the  north,  where  the  cold  of  winter 
is  iiitenfe  and  fuel  veiy  dear,  have  beftowed  much  at-^ 
tent  Ion  on  their  conftrudlion,  and  have  combined  inge¬ 
nious  economy  with  eveiy  elegance  of  form.  Nothing  can 
be  liandfomer  than  the  ftoves  of  Fayencerie  that  are  to 
be  feen  in  French  Flanders,  or  the  Ruffian  ftoves  at  St 
Peterfourgh,  finiftied  in  ftucco.  Our  readers  will  not, 
therefore,  be  difpleafed  with  a  defeription  of  them. 

In  this  place,  however,  we  fhall  only  confider  a  ftove  in 
general  as  a  fubje<5l  of  pneumatical  difeuffion,  and  we 
refer  our  readers  to  the  article  Stove  for  an  account 
of  them  as  articles  of  domeftic  accommodation.  36^ 

The  general  form,  therefore,  of  a  ftove,  and  of  which  Genera! 
all  others  are  only  modifications  adapted  to  clrcum-A^’” 
ftances  of  utility  or  tafte,  is  as  follow's  ; 

^  MIKL  (fig.  62.)  is  a  quadrangular  box  of  any  fize  Plate 
in  the  diredions  MI  IK.  The  infide  width  from  front  CCCCV. 
to  back  is  pretty  conftant,  never  lefs  than  ten  inches, 
and  rarely  extending  to  20  ;  the  included  fpace  is  di¬ 
vided  by  a  great  many  partitions.  The  lowell  chamber 
AB  is  the  receptacle  for  the  fuel,  which  lies  on  the 
bottom  of  the  ftove  wuthout  any  grate  :  this  firc-placc 
has  a  door  AO  turning  on  hinges,  and  in  this  door  is 
a  very  fmall  wicket  P :  the  roof  of  the  fire-place  ex¬ 
tends  to  within  a  very  few  Inches  of  the  farther  end, 
leaving  a  narrow  paffage  B  for  the  flame.  The  next 
partition  cC  is  about  eight  inches  higher,  and  reaches 
almoft  to  the  other  end,  leaving  a  narrow  paffage  for 
the  flame  at  C.  The  partitions  are  repeated  above,  at 
the  diftance  of  eight  inches,  leaving  paffages  at  the 
ends,  alternately  difpofed  as  in  the  figure ;  the  laft  of 
them  H  communicates  with  the  room  vent.  This  com¬ 
munication  may  be  regulated  by  a  plate  of  iron,  which 
can  be  (lid  acrofs  it  by  means  of  a  rod  or  handle  which 
comes  through  the  fide.  The  more  ufiial  way  of  {hut¬ 
ting  up  this  paffage  is  by  a  fort  of  pan  or  bowl  of  earthen 
ware,  which  is  whelmed  over  It  with  its  brim  refting  in 
fand  contained  in  a  groove  formed  all  round  the  hole. 

This  damper  is  introduced  by  a  door  in  the  front,  which 
is  then  ftiut.  The  whole  Is  fet  on  low  pillars,  fo 
that  its  bottom  may  be  a  few  Inches  from  the  floor  of 
the  room  :  it  is  ufually  placed  In  a  corner,  and  the 
apartments  are  fo  dilpofed  that  their  chimneys  can  be 
joined  in  flacks  as  with  us. 

Some  ftraw  or  wood-fliavings  are  firft  burnt  on  the 
hearth  at  its  farther  end.  This  warms  the  air  in  the 
ftove,  and  creates  a  determined  current.  The  fuel  is 
then  laid  on  the  hearth  clofe  by  the  door,  and  pretty 
much  piled  up.  It  is  now  kindled  ;  and  the  curr^it  be* 
ing  already  direded  to  the  vent,  there  is  no  danger  of 
any  fmoke  coming  out  Into  the  room.  Effeaiially  to 
prevent  this,  the  door  is  fhut,  and  the  wicket  P  open¬ 
ed.  Tlie  air  fupplied  by  this,  being  direacd  to  the 
middle  or  bottom  of  the  fuel,  quickly  kindles  it,  and 
the  operation  goes  on. 

The  aim  of  this  conftru<ftion  is  very  obvious.  The  Aim  and 
flame  and  heated  air  are  retained  as  long  as  poffible 
within  the  body  of  the  ftove  by  means  of  the  long 
.fages  ;  and  the^  nanownefs  of  thefe  paffages  obliges  the  ^ 
flame  to  come  in  contaft  with  every  particle  of  foot,  fo 
as  to  confume  it  completely,  and  tlms  convert  the  whole 

conibuftibl^ 
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1(^5  of  combuftlble  matter  of  the  fuel  into  heat.  For  want  of 

*pref-  a  very  coafiderable  portion  of  our  fuel  is  wafted  by 
^  our  open  fires,  even  under  the  very  beft  management : 

‘  the  foot  which  fticks  to  our  vents  is  very  inflammable, 

and  a  pound  weight  of  it  will  give  as  much  if  not  more 
heat  than  a  pound  of  coal.  And  what  fticks  to 
our  vents  is  very  inconfiderable  in  comparifon  with 
what  efcapes  unconfumed  at  the  chimney  top.  In 
fires  of  green  wood,  peat,  and  feme  kinds  of  pit- coal, 
nearly  f  of  the  fuel*  is  loft  in  this  way  ;  but  in  tliefe 
ftoves  there  is  hardly  ever  any  mark  of  foot  to  be  feen  5 
and  even  this  fmall  quantity  is  produced  only  after 
lighting  the  fires.  The  volatile  inflaminable  matters 
are  expelled  from  parts  much  heated  indeed,  but  not  fo 
hot  as  to  burn  ;  and  fome  of  it  charred  or  half-burnt 
cannot  be  any  further  confumed,being  enveloped  in  flame 
and  air  already  vitiated  and  unfit  for  combuftion.  But 
when  the  ftove  is  well  heated,  and  the  current  brific,  no 
part  of  the  foot  efcapes  the  aeftion  of  the  air. 

The  hot  air  retained  in  this  manner  in  the  body  of 
the  ftove  Is  applied  to  its  fides  in  a  very  extended  furface. 
To  increafe  this  ftili  more,  the  ftove  is  made  narrower 
from  front  to  back  in  its  upper  part  ;•  a  certain  breadth 
is  neceflary  below,  that  there  may  be  room  for  fuel.  If 
this  breadth  were  preferved  all  the  way  up,  much  heat 
would  he  loft,  becaufe  the  heat  communicated  to  the 
partitions  of  the  ftove  does  no  good.  By  dimlnlfhlng 
their  breadth,  the  proportion  of  ufefiil  furface  is  Increafed. 
The  whole  body  of  the  ftove  may  be  confidered  as  a 
long  pipe  folded  up,  and  its  efte6l  would  be  the  greateft 
pofiible  if  it  really  were  fo;  that  is,  if  each  partition  ^C, 
&c.  were  fplit  Into  two,  and  a  free  paftage  allowed 
between  them  for  the  air  of  the  room.  Something  like 
this  will  be  obferved  afterwards  in  fome  German  ftoves. 

It  Is  with  the  fame  view  of  making  an  extenfivc  ap¬ 
plication  of  a  hot  furface  to  the  air,  that  the  ftove  Is  not 
built  in  the  wall,  nor  even  in  contaft  with  it,  nor  with 
the  floor :  for  by  its  detached  fituation,  the  air  con- 
tad  with  the  back,  and  with  the  bottom  (where  it  is 
hotteft),  is  warmed,  and  contiibutes  at  Icaft  one  half  of 
the  whole  effed ;  for  the  great  heat  of  the  bottom 
makes  its  effed  on  the  air  of  tlie  room  at  leaft  equal 
to  that  of  the  two  ends.  Sometimes  a  ftove  makes 
part  of  the  wall  between  two  fmall  rooms,  and  is  found 
fufficlent. 

It  muftbe  remarked,  on  the  whole,  that  the  effed  of 
a  ftove  depends  much  on  keeping  in  the  room  thC  air 
already  heated  by  it.  This  is  fo  remarkably  the  cafe,‘ 
that  a  fmall  open  fire  in  the  fame  room  will  be  fo  far 
from  increaliiig  its  heat,  that  it  will  greatly  diminifli  It; 
it  will  even  draw  the  warm  air  from  a  fuite  of  ad¬ 
joining  apartments.  This  is  diftindly  obferved  in  the 
houfes  of  the  En^llfti  merchants  in  St  Peterfburgh : 
.their  habits  of  life  m  Britain  make  them  uneafy  without 
an  open  fire  in  their  fitting  rooms;  and  this  obliges  them 
to  heat  all  tlieir  ftoves  twice  a  day,  and  their  houfes  are 
cooler  than  thofe  of  the  Ruffians  who'  heat  them  only 
once.  In  many  German  houfes,  efpecially  of  the  lower 
ckls,  the  fire-place  of  the  ftove  does  not  open  into  the 
room,  bat  into  the  yard  or  a  lobby,  where  all  the  fires 
are  lighted  and  tended ;  by  this  means  is  avoided  the 
expence  of  warm  air  which  muft  have  been  carried  off 

III  ^1  f  evident,  that  this  muft  be  very 

Mplealant,.^nd  cannot  be  wholefome.  We  muft  breathe 

tae  tame  quantity  of  ftagnant  air  loaded  witli  all  the  va- 
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pours  and  exhalations  which  muft  be  produced  in  every  Effed  s  ijf 
inhabited  jftace.  Going  into  one  of  thefe  houfes  from 
the  open  air,  is  like  putting  one’s  head  into  a  ftew-pan  a 

or  under  a  pie-cruft,  and  quickly  naufeates  us  who  are 
accuftomed  to  frefti  air  and  cleanllnefs.  In  thefe  coun¬ 
tries  it  is  a  matter  almoft  of  neceffity,  to  fumigate  the 
rooms  with  frankincenfe  and  other  gums  burnt.  The 
cenfer  in  ancient  worftilp  was  in  all  probability  an  utenfil 
Introduced  by  neceffity  for  fweetening  or  rendering  to¬ 
lerable  the  air  of  a  crotided  place  ;  and  it  is  a  conftant 
pra6lice  in  the  Ruffian  houfes  for  a  fervant  to  go  round 
the  room  after  dinner,  waving  a  cenfer  with  fome  gums 
burning  on  bits  of  charcoal.  , 

The  account  now  given  of  ftoves  for  heating  rooms,  Of  hot 
and  of  the  circumftances  which  muft  be  attended  to  in  in 
their  coiiftrudlion,  will  equally  apply  to  hot  walls  in 
gardening,  whether  within  or  without  doors.  The  on- 
ly  new  circuiiiftaiice  which  this  employment  of  a  flue  in* 
troduces,  is  the  attention  which  muft  be  paid  to  the  equa¬ 
bility  of  the  heat,  and  the  gradation  which  muft  be  ob¬ 
ferved  in  different  parts  of  the  building.  The  heat  in  the 
flue  gradually  diminifhesas  it  recedes  from  the  fire-place, 
becaufe  it  is  continually  giving  out  heat  to  the  flue.  It 
muft  therefore  be  fo  condu6ted  through  the  building  by 
frequent  returns,  that  in  every  part  there  may  be  a 
mixture  of  warmer  and  cooler  branches  of  the  flue,  and' 
the  final  chimney  fhould  be  clofe  by  the  fire-place.  It 
would,  however,  be  improper  to  run  the  flue  from  the- 
end  of  the  floor  up  to  the  ceiling,  where  the  fecond  ho¬ 
rizontal  pipe  would  be  placed,  and  then  return  it  down-  - 
ward  again  and  make  the  third  horizontal  flue  adjoining:; 
to  the  firft,  &c.  This  would  make  the  middle  of  the-  ‘ 
wall  the  coldeft.  If  it  Is  the  flue  of  a  greenhoufe,  this  - 
would  be  highly  improper,  becaufe  the  upper  part  of 
the  wall  can  be  very  little  employed  ;  and  in  this  cafe  it 
Is  better  to  allow  the  flue  to  proceed  gradually  up  the 
w^all  In  its  different  returns,  by  which  the  loweft  part 
W’ould  be  the  warmeft,  and  the  heated  air  will  afeend 
among  the  pots  and  plants ;  but  In  a  hot  wall,  where 
the  trees  are  to  receive  heat  by  contad,  fome  approxi¬ 
mation  to  the  above  method  may  be  iifeful.  i 

In  the  hypocaufta  andfudaria  of  the  Greeks  and  Ro- 
mans,  the  flue  waS’  condutfbed  chiefly  under  the  floors. 

Malt-kilns  are  a  fpecies  of  ftove  which  merit  our  at-Mait-kiln.i  * 
tention.  Many  attempts  have  been  made  to  Improve^  cl 
them  on  the  principal  of  flue  ftoves  ;  but  they  have 
been  unfuccefsful,  -  becaufe  heat  is  not  what?  is  chiefly 
vented  in  malting  ':  it  is  a  copious  Current  of  very  dry 
air  to^  carry  off  the  molfture.  We  muft  refer  the  exa¬ 
mination  of  this  fubje<a  alfo  to  the  article  Stove,  and 
proceed  to  confider  the  current  of  heated  air  in  the  chief  ^ 
varieties  of  furnaces. 

All  that  is  to  be  attended -to  in  the  different  kinds  of  Of  fhe^cur- 
melting  furnaces  Is,  that  the  current  of  air  be  fufiiciently  tent  of  aV 
rapid,  and  that  it  be  applied  in  as  extenfive  a  furface  as 
pofiible  to  the  fubftance  to  be  melted.  The  more  rapid 
the  current 'it  is  the  hotter,  becaufe  it  is  confiimliig^ 
more  fuel;  and  therefore  its  eflTeftriiicreafes  in  a  higher 
proportion  than  its  rapidity.  It  is  doubly  effedual  if 
twice  as  hot;  and  if  it  then  be  twice  as  rapid,  thei^e  is 
twice  the  quantity  of  doubly  hot  air  applied  to  the  fub- 
jeft  ;  it  would  therefore  be  four  times  more  powerful. 

This  us  procured  by  raifing  the  chimney  of  the  furnace 
to  a  greater  height.  I'he  clofe  application  of  it  to  the  • 
fubjeit  can  hardly  be  laid  down  in  general  terms,  be- 
2  caufs  ^ 
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Effeftis  of  eauft  it  dfipendj  on  the  pfecife  circuroftances  of  each 
Air’e  prcf- 

.  In  reverberatory  furnaces,  fuch  as  refining  furnaces 
for  gold,  filvcr,  and  copper,  the  flame  is  made  to  play 
In  reverbe-ovcr  the  furface  of  the  melted  metal.  This  is  product 
ratory  fur-  entirely  by  the  form  of  the  furnace,  by  making  the  arch 
naces,  furnace  as  low  as  the  circumftances  of  the  mani¬ 

pulation  will  allow  (See  Furnace,  p.  5°9")‘. 
perience  has  pointed  out  In  general  tlie  chief  circum- 
Aances  of  their  conftruftion,  vi?.  that  the  fuel  (hould  be 
at  one  end  on  a  grate,  through  which  the  air  enters  to 
maintain  the  fire  ;  and  that  the  metal  Ihould  be  placed 
on  a  level  floor  between  the  fuel  and  the  tall  chimney 
Avhich  produces  the  current.  But  there  Is  no  kind  of 
furnace  more  variable  in  Its  effedl,  and  alinoft  eveiy  place 
has  a  finall  peculiarity  of  conamalon,  on  which  its  pre¬ 
eminence  is  refted.  This  has  occafioned  many  whimft- 
cal  varieties  in  their  fonn.  This  uncertainty  feems  to 
depend  much  on  a  circumitaiice  rather  foreign  to  our 
prefent  purpofe. ;  but  as  we  do  not  obferve  It  taken  no¬ 
tice  of  by  mineralogical  writem,  we  beg  leave  to  men¬ 
tion  It  here.  It  is  not  heat  alone  that  is  wanted  in  the 
refining  of  filver  by  lead,  for  inflanee.  We  muft 
make  a  continual  application  to  its  furface  of  air,  which 
'  has  not  contributed  to  the  combuflion  of  the  fuel.  Any 
quantity  of  the  hotteft  air,  already  faturated  with  the 
fuel,  may  play  on  the  furface  of  the  metal  for  ever,  and 
keep  it  in  the  ftate  of  moft  perfeA  fufion,  but  without 
refining  it  in  the  leaft.  Now,  in  the  ordinary  conftruc- 
^ion  of  a  furnace,  this  is  much  the  cafe.  If  the  whole 
air  has  come  in  by  the  grate,  and  pafled  through  the 
middle  of  the  fuel,  it  can  hardly  be  othcrvvife  than  near¬ 
ly  faturated  with  it ;  and  if  air  be  alfo  admitted  by  the 
door  (which  is  generally  done  or  fomething  equivalent), 
the  pure  air  lies  above  the  vitiated  air,  and  during  the 
pafTage  along  the  horizontal  part  of  the  furnace,  and 
along  the  furface  of  the  metal,  It  ftill  keeps  above  it,  at 
leaft  there  Is  nothing  to  promote  their  mixture.  Thus 
the  metal  does  not  come  into  contaa  with  air  fit  to  aft 
•on  the  bafe  metal  and  calcine  it,  and  the  operation  of 
refining  goes  on  ftowly.  Trifling  circumftances  in  the 
form  of  the  arch  or  canal  may  tend  to  promote  the 
jumbling  of  the  airs  together,  and  thus  render  the  ope¬ 
ration  more  expeditious  \  and  as  thefe  arc  but  ill  un- 
derftood,  or  perhaps  this  circumftance  not  attended  to, 
no  wonder  that  we  fee  thefe  confidercd  as  fo  many  nof- 
trums  of  great  importance.  It  were  therefore  worth 
while  to  try  the  effed  of  clianges  in  the  form  of  the 
roof  direded  to  this  very  circumftance.  Perhaps  fome 
little  prominence  down  from  the  aich  of  the  reveibera- 
tory  would  have  this  effed,  by  fuddenly  throwing  the 
current  Into  confufion.  If  the  additional  length  of  paf- 
fage  do  not  cool  tlie  air  too  much,  we  fliould  think  that 
if  there  were  interpofed  between  the  fuel  and  the  re¬ 
fining  floor  a  paffage  twifted  like  a  cork-ferew,  making 
jiift  half  a  turn,  it  would  be  moft  effedual ;  for  we  ima¬ 
gine,  that  the  two  airs,  keeping  each  to  their  refpedive 
fides  of  the  palTage,  would  by  this  means  be  turned  iip- 
fide  down,  and  that  the  pure  ftratiim  would  now  be  in 
coiitad  with  the  metal,  and  the  vitiated  air  would  be 


369  above  it. 

And  in  the  The  glafshoufe  furnace  exhibits  the  chief  variety  in 
glpf-houfe  jjjg  management  of  the  current  of  heated  air.  In  this 
furnaces,  neceffary  that  the  hole  at  which  the  workman  dips 

his  pipe  into  the  pot  jhall  be  as  hot  as  any  part  of  the 
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furnace.  This  could  never  he  the  <jafe>  if  the  furnace  t,\ 
had  a  chimney  fituated  in  a  part  above  the  dipping- 
hole ;  for  in  this  cafe  cold  air  would  immediately  rufli  >  ' 
in  at  the  hole,  play  over  the  furface  of  the  pot,  and  go 
up  the  chimney.  To  prevent  this  the  hole  itfelf  is  made 
the  chimney ;  but  as  this  would  be  too  (hort,  and  would 
produce  very  little  current  and  very  little  heat,  the  whole 
furnace  is  fet  under  a  tall  dome.  Thus  the  heated  air 
from  the  real  furnace  is  confined  in  this  dome,  and  con. 
ftitutes  a  high  column  of  very  light  air,  which  will  there¬ 
fore  rife  with  great  force  up  the  dome,  and  efcape  at 
the  top.  The  dome  is  therefore  the  chimney,  and  will 
produce  a  draught  or  current  proportioned  to  its  height. 

Some  are  raifed  above  an  hundred  feet.  When  all  the 
doors  of  this  houfe  are  fliut,  and  thus  no  fupply  given 
except  through  the  fire,  the  current  and  heat  become 
prodigious.  This,  however,  cannot  be  done,  btcaufe 
the  workmen  are  in  this  chimney,  and  muft  have  re- 
fpirable  air.  But  notwlthftanding  this  fupply  by  the 
hQufe-doors,  the  draught  of  the  real  furnace  is  vaftly 
incrcafed  by  the  dome,  and  a  heat  produced  fufficieiit 
for  the  work,  and  which  could  not  have  been  produced 
without  the  dome.  ^  ^  370 

This  has  be^n  applied  with  great  ingenuity  and  effed  ImiTovc. 
to  a  furnace  for  melting  iron  from  the  ore,  and  an  ji'on 
finery,  both  without  a  blaft.  The  common  blaft  iron 
furnace  k  well  known.  It  is  a  tall  cone  with  the  apex  meiting 
undermoft.  The  ore  and  fluxes  are  thrown  into  thisl,®“ 
cone  mixed  intimately  with  the  fuel  till  it  is  full,  and 
the  blaft  of  moft  powerful  bellows  is  direded  into  the 
bottom  of  this  cone  through  a  hole  in  the  fide.  The 
air  is  thrown  In  with  fuch  force,  that  It  makes  its  way 
through  the  rnafs  of  matter,  kindles  the  fuel  in  its  paf¬ 
fage,  and  fluxes  the  materials,  which  then  drop  down 
into  a  receptacle  below  the  blaft-hole,  and  thus  the  paf¬ 
fage  for  the  air  is  kept  unobftruded.  It  was  thought 
Impoffible  to  produce  or  maintain  this  current  without 
bellows ;  but  Mr  Cotterel,  an  ingenious  founder,  tried 
the  effed  of  a  taU  dome  placed  over  the  mouth  of  the 
furnace,  and  though  it  was  not  half  the  height  of  many 
glafshoufe  domes  it  had  the  defired  effect.  Confider- 
able  difficulties,  however,  occurred;  and  he  had  not  fur- 
mounted  them  all  when  he  left  the  neighbourhood  of 
Edinburgh,  nor  have  we  heard  that  he  has  yet  brought 
the  invention  to  perfedion.  It  is  extremely  difficult  to 
place  the  lioles  below,  at  which  the  air  is  to  enter,  at 
fuch  a  precife  height  as  neither  to  be  choked  by  the 
melted  matter,  nor  to  leave  ore  and  ftones  below  them 
umnelted  ;  hut  the  invention  is  very  ingenious,  and  will 
be  of  Immenfe  fervice  if  it  can  be  perfeded  ;  for  in  ma¬ 
ny  places  iron  ore  Is  to  be  found  where  water  cannot  be 
had  for  working  a  blaft  furnace.  371 

The  laft  application  which  we  ffiall  make  of  the  cur-  Currents^ 
rents  produced  by  heating  the  air  is  to  the  freeing  mines, 

(hips,  prifons,  &c.  from  the  damp  and  noxious  vapours 
which  frequently  iiif;?ft  them.  Hiips,  r”* 

As  a  drift  or  work  is  carried  on  in  the  mine,  let  afin»> 
trunk  of  dale  boards,  about  6  or  8  inches  fqiiaie,  be  laid 
along  the  bottom  of  the  drift,  communicating  with  a 
trunk  carried  up  in  the  corner  of  one  of  the  fhafts. 

Eet  the  top  of  this  laft  trunk  open  into  the  affi-pit  of  a 
fmall  furnace,  having  a  tall  chimney.  Let  Are  be  kin¬ 
dled  in  the  furnace  ;  and  when  it  is  well  heated,  ihut 
the  fire-place  and  aih-pit  doors.  There  being  no  other 
fupplv'  for  the  current  produced  in  the  chimney  of  thil 
T  furnaet# 
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furnace^  the  m  will  flow  into  it  from  the  trunk,  and 
will  bring  along  v/ith  it  all  the  offenlive  vapours.  This 
is  the  mod.  effcftual  method  yet  found  out.  In  the 
fame:  manner  may  trunks  be  condiidled  into  the  afh-pit 
of  a  furnace  from  the  cells  of  a  prifon  or  the  wards  of  an 
liofpital. 

In  the  account  which  we  have  been  giving  of  the' 
management  of  air  in  furnaces  and  common  fires,  we 
have  frequently  mentioned  the  immediate  application  of 
air  to  the  burning  fuel  as  necefiary  for  its  combullion. 
This  is  a  general  fa6l.  In  order  that  any  inflammable 
body  may  be  really  inflamed,  and  its  combuftible  matter 
confumed  and  afhes  produced,  it  is  not  enough  that  the 
body  be  made  hot.  A  piece  of  charcoal  inclofed  in  a 
box  of  iron  may  be  kept  red-hot  for  ever,  without  waft¬ 
ing  its  fubftance  in  the  fmalleft  degree.  It  is  farther 
neceflary  that  it  be  in  contad  with  a  particular  fpecles 
of  air,  which  conftitutes  about  -Jths  of  the  air  of  the  at- 
mofphere,  viz.  the  vital  air  of  Lavoifier.  It  was  called 
empyreal  air  by  Scheele,  who  firft  o])ferved  its  indifpen- 
fable  ufe  in  mcuntaiiiiiig  fire  :  and  it  appears,  that,  in 
contributing  to  the  combuftion  of  an  inflammable  body, 
this  air  combines  with  fome  of  its  ingredients,  and  be¬ 
comes  fixed  air,  fuffering  the  fame  change  as  by  the 
breathing  of  animals.  Combuftion  may  therefore  be 
confidered  as  a  folution  of  the  inflammable  body  in  air. 
This  dodrine  was  firft  promulgated  by  the  celebrated 
Dr  Hooke  in  his  MtcrographiOy  publiflied  In  1660,  and 
afterwards  improved  in  his  treatife  on  Lamps.  It  is 
now  completely  eftablifhed,  and  confidered  as  a  new  dif- 
cover}".  It  is  for  this  reafon  that  in  fire-places  of  all 
kinds  we  have  direded  the  conftrudion,  fo  as  to  pro¬ 
duce  a  clofe  application  of  the  air  to  the  fuel.  It  is 
quite  needlefs  at  this  day  to  enter  into  the  difeuffions 
which  formerly  occupied  philofophers  about  the  manner 
in  which  the  prefTure  and  elafticity  of  the  air  promoted 
combuftion.  Many  experiments  were  made  in  the  laft 
century  by  the  firft  members  of  the  Ro)^l  Society,  to 
difeover  the  ofilce  of  air  in  combuftion.  It  was  thought 
that  the  flame  was  extinguiflied  in  rare  air  for  want  of 
a  preflu rc  to  keep  it  together ;  but  this  did  not 
explain  its  extindion  when  the  air  was  not  renewed. 
Thefe  experiments  are  ilill  retained  in  courfes  of  expe¬ 
rimental  philofopky,  as  they  are  injudicioufly  ftyled ; 
but  they  give  little  or  no  information,  nor  tend  to  the 
illuftration  of  any  pnenmatical  dodrine;  they  are  there¬ 
fore  omitted  in  this  place.  In  fliort,  it  is  now  fully  efta*- 
bliflied,  that  it  is  not  a  mechanical  but  a  chemical  phe¬ 
nomenon.  We  can  only  Inform  the  chemift,  that  a 
candle  will  confume  fafter^in  the  low  countries  than  in 
the  elevated  regions  of  Quito  and  Gondar,  becaufe  the 
air  is 'nearly  one  half  denfer  below,  and  will  ad  pro¬ 
portionally  fafter  in  decompofing  the  candle. 

We  ihall  conclude  this  part  of  our  fubjed  with  the 
explanation  of  a  curious  phenomenon  obferved  in  many 
places.  Certain  fprings  or  fountains  are  obferved  to 
have  periods  of  repletion  and  fcantinefs,  or  feem  to  ebb 
and  flow  at  regular  intervals  ;  and  fome  of  thefe  periods 
are  of  a  complicated  nature.  Thus  a  well  will  have  fer 
veral  returns  of  high  and  low  water,  the  difference  of 
which  gradually  increafes  to  a  maximum,  and  then  di- 
mmiftes,  juft  as  we  obferve  in  the  ocean.  A  veiy  inge- 
^ous  and  probable  explanation  of  this  has  been  given  in 
^  Philofophical  Tranfadions,  by  Mr  At¬ 
well,  as  follows,  *.  ^ 

^  Vow  XV.  Part  I. 
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Let  ABCD  (fig.  63.)  reprefent  a<^ayern,  Into  which  Pneuma- 
water  is  brought  by  the  fiibteri*aneous  paflage  OT.  Let 
it  have  an  outlet  MNP,  of  a  creoked  form,  with  its 
higlieft  part  N  confiderably  raifed  above  the  bottom  of  Plate 
the  cavern,  and  thence  floping  downwards  into  lower  CCCCV'# 
ground,  and  terminating  in  an  open  well  at  P.  Let 
the  dlmcnfions  of  this  canal  be  fuch  that  It  will  difeharge 
much  more  water  than  is  fupplied  by  TO.  All  tbij  is 
very  natural,  and  may  be  very  common.  The  effed  of 
this  anangement  will  be  a  remitting  fpritig  at  P ;  for 
when  the  cavern  ia  filled  higher  than  the  point  N,  the 
canal  MNP  will  ad  as  a  fyphon ;  and,  by  the  conditions 
affiimed,  it  will  djfcharge  the  water  fafter  than  TO  fup- 
plies  it;  it  will  therefore  run  it  diy,  and  then  the  fpring 
at  P  will  ceafe  to  furniih  water.  After  fome  time  the 
cavern  will  again  be  filled  up  to  the  height  N,  and  the 
flow  at*  P  will  recommence. 

If,  befides  this  fupply,  the  well  P  alfo  receive  water 
from  a  conftant  fource,  we  fhall  have  a  reciprocating 
fpring. 

The  fituation  and  dimenfions  of  this  fyphon  canal, 
and  the  fupply  of  the  feeder,  may  be  fuch,  that  the 
efflux  at  P  will  be  conftant.  If  the  fupply  increafe  in 
a  certain  degree,  a  reciprocation  will  be  produced  at  P 
with  very  fliort  intervals  ;  if  the  fupply  dimlnilhes  con*  '' 

fiderably,  we  fliall  have  another  kind  of  reciprocation 
with  great  intervals  and  great  differences  of  water. 

If  the  cavern  has  another  fimple  outlet  R,  new  va* 
rieties  will  b^  produced  in  the  fpring  P,  and  R  will 
afford  a  curious  fpring.  Let  the  mouth  of  R,  by 
which  the  water  enters  it  from  the  cavern,  be  lower 
than  N,  and  let  the  fupply  of  the  feeding  fpring  be  no 
greater  than  R  can  difeharge,  we  fhall  have  a  conftant 
fpring  from  R,  and  P  will  give  no  water.  But  fuppofe 
that  the  main  feeder  increafes  in  winter  or  in  rainy  fea- 
fons,  but  not  fo  much  as  will  fupply  both  P  and  R, 
the  cavern  will  fill  till  the  water  gets  over  N,  and  R 
\\  ill  be  running  aU  the  while  ;  but  foon  after  P  lias  bei 
gun  to  flow,  and  the  water  in  the  cavern  finks  below  R^ 
the  ftream  from  R  wdll  ftop.  The  cavern  will  be  emp* 
tied  by  the  fyphon  canal  MNP,  and  then  P  will  ftop. 

The  cavern  will  then  begin  to  fill,  and  when  near  full 
R  will  give  a  little  water,  and  foon  after  P  will  run  and 
R.ftop  as  before,  &c. 

Defaguliers  fhows,  Vol.  II.  p.  177,  See.  in  what  man¬ 
ner  a  prodigious  variety  of  periodical  ebbs  and  flows 
may  be  produced  by  underground  canals,  which  are  ex¬ 
tremely  fimple  and  probable. 
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We  {hall  conclude  this  article  with  the  deferiptions  Accouat  of 
of  fome  pnenmatical  machines  or  engines  which  have  not  i 

been  particularly  noticed  under  their  names  In  the  fori 
mer  volumes  of  this  work.  ijines. 

Bellonxfs  of  moft  extenfive  and  important  ufe;  and 
it  will  be  of  fcrvice  to  deferibe  fuch  as  are  of  unoommon 
conftriiilion  and  great  power,  fit  for  the  great  opera^ 
tions  in  metallurgy. 

It  is  not  the  impulfive  force  of  the  blaft  that  is  want¬ 
ed  in  moft  cafes,  but  merely  the  copious  fupply  of  air, 
to  produce  the  rapid  combuftion  of  inflammable  mat¬ 
ter  ;  and  the  fervice  would  be  better  performed  in  ge¬ 
neral  If  this  could  be  done  with  moderate  velocities,  and 
an  extended  furface.  What  are  called  air-furnaces, 
where  a  confiderable  furface  of  inflammable  matter  is 
•aded  on  at  once  by  the  current  which  the  mere  heat  of 
X  tliC 
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Pneumatic  expended  air  has  produced,  are  found  more  opera- 

^  Ef.^inct,  pi-oportion  to  the  air  expended  than  blail  fur- 

»  naces  animated  by  bellows ;  and  wc  doubt  not  but  that 
the  method  propofed  by  Mr  Cotterel  (whjeh  we  have  al¬ 
ready  mentioned)  of  increafiag  this  current  in  a  melting 
furnace  by  means  of  a  dome,  will  in  time  fuperfedc  the 
blaft  furnaces*  There  is  indeed  a  great  impulfive  force 
required  in  fome  cafes ;  as  for  blowing  off  the  fcorlae 
from  the  fuiface  of  filver  or  copper  in  refining  furnaces, 
or  for  keeping  a  clear  palTage  for  the  air  in  the  great 
iron  furnace. 

In  general,  however,  we  cannot  procure  this  abun¬ 
dant  fujiply  of  air  any  other  way  than  by  giving  it  a 
great  velocity  by  pi  cans  of  a  great  prefiiire,  fo  that  the 
general  conllradtion  of  bellows  is  pretty  much  tire  fame 
m  all  kinds.  The  air  Is  admitted  into  a  veiy  large  ca¬ 
vity,  and  then  expelled  from  it  through  a  fmali  hole. 

Tlie  furnaces  at  the  mines  having  been  greatly  en¬ 
larged;  It  was  necelPary  to  enlarge  tliC  bellows  alio:  and 
the  leathern  bellows  becoming  exceedingly  expenfive, 
wooden  ones  were  fubftituted  in  Germany  about  the  be¬ 
ginning  of  laft  century,  and  from  tliem  became  general 
throu^rh  Europe.  They  confift  of  a  wooden  box 
Phtc  ABCPFE  (fig.  74.  A),  which  has  its  top  and  two 
CCCC'/i  flat  pr  firalght,  and  the  end  BAEe  formed  into  an 

arched  or  cylindrical  furface,  of  which  the  line  FP  at  the 
other  end  is  the  axis.  This  box  Is  open  below',  aod 
receives  v;Ithin  it  the  (hallow  box  KFIGNML  (fig*  B), 
which  exadfly  fills  it.  The  line  FP  of  the  one  coin¬ 
cides  w'lth  FP  of  the  other,  and  along  this  line  is  a  fet 
of  hinges  on  which  the  upper  box  turns  as  it  rifes  and 
finks.  The  lower  box  is  made  faft  to  a  frame  fixed  In 
the  ground.  A  pipe  OQ^  proceeds  from  the  end  of  It, 
and  terminates  at  the  furnace^  whjere  it  ends  In  a  fmali 
pipe  called  the  or  tuyere.  This  low’er  box  is  open 

above,  and  has  in  its  bottom  two  large  valves  V,  V, 
opening  inwards.  The  conducing  pipe  is  fometimes 
furnifiied  with  a  valve  opening  outwards,  to  prevent 
burning  coals  from  being  fucked  Into  the  bellows  when 
the  upper  box  is  drawn  up.  The  joint  along  PF  is 
made  tight  by  thin  leather  nailed  along  it.  The  fides 
and  ends  of  the  fixed  box  are  made  to  fit  the  fides  and 
curved  end  of  the  upper  box,  fo  that  this  laft  can  be 
raifed  and  lowered  round  the  joint  FP  wutbout  fenfible 
fri6lk>n,.  and  yet  without  fuffering  mixch.  air  to  efcape  : 
but  as  this  would  not  be  fufficleiitly  air-tight  by  reafon 
of  the  ihrinking  and  warping  of  the  w'ood,  a  farther 
contrivance  is  adopted.  A  (lender  lath  of  wood,  di¬ 
vided  into  feveral  joints,  and  covered  on  the  outer  edge 
with  very  foft  leather,  is  laid  along  the  upper  edges  of 
the  fides  and  ends  of  the  lower  box.  This  lath  is.  fo 
broad,  that  when  its  inner  edge  is  even  with  the  infide 
ot  the  box,  its  outer  edge  projeiffs  about  an  inch.  It 
is  kept  in  this  pofition  by  a  uumber  of  fteel  wires,  which 
are  driven  into  the  bottom  of  the  box,  and  Hand  up< 
touching  the  fides,  as  reprefeiited  in  figure  D,  where 
abc  are  the  wares,  and  e  the  lath,  proje<HIng  over  the 
-eutfide  of  the  box.  By  this  contrivance  the  laths  are 
prefied  clofe  to  the  fides  and  curved  end  of  the  moveable 
box,  and  the  fpring  wares  yield  to  all  their  inequalities. 
A  bar  of  wood  RS  is  fixed  to  the  upper  board,  by 
which  it  is  either  raifed  by  machinery,  to  fink  again  by 
iX3  own  weight,  having  an  additional  load  laid  on  it,  or 
it  is  forced  downward  by  a  emnk  or  wiper  of  the  ma- 
chinen',  and  afterwards  raifed. 
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The  operation  here  is  precifeiy  fimilar  to  that 
blowing  wdth  a  chamber-bellows.  When  the  board  is  Etigirc«„ 
lifted  up,  the  air  enters  by  the  valves  V,  V,  and  is  ex-  — 
pelled  at  the  pipe  OQ^y  deprefiing  the  boards.  There 
is  therefore  no  occafiouto  infill  on  this  point. 

Thefe  bellows  are  made  of  a  very  great  fize,  AD 
being  1 0  feet,  AB  five  feet,  and  the  circular  end  AE 
alfo  five  feet.  The  rife,  however,  Is  but  about  3  or  34 
feet.  They  expel  at  each  (Iroke  about  90  cubic  feet  of 
air,  and  they  make  about  8  flrokes  per  minute. 

Such  are  the  bello\vs  in  general  ufe  on  the  continent. 

We  have  adopted  a  different  form  In  this  kingdom,  which, 
feeins  ranch  preferable.  We  ufe  an  iron  or  wooden  cy¬ 
linder,  with  a  pifton  filding  along  it.  This  may  be 
raade  with  much  greater  accuracy  than  the  wooden 
boxes,  at  lefs  expence,  if  of  w'ood,  becaufe  It  may  be  of 
coopers  work,  held  together  by  hoops  but  the  great 
advantage  of  this  form  is  its  being  more  eafily  made  air¬ 
tight.  The  pi  Hon  Is  furrounded  with  a  broad  ftrap  of 
thick  and  foft  leatlier,,  and  it  has  around  its  edge  a  deep 
groove,  in  which  is  lodged  a  quantity  of  wool.  This  Is 
called  tlie  packing  or  ftuihng,  and  keeps  the  leatlier  very 
clofcly  applied  to  the  inner  furface  of  the  cylinder.  Iron 
cylinders  may  be  very  neatly  bored  and  fmoothed,  fo 
that  the  piflon,  even  when  ver)’-  tight,  will  Hide  along 
It  very'  fmoothly*  To  promote  this,  a  quantity  of  Mack 
lead  Is  ground  very  fine  watli  w'?*ter,  and  a  little  of  this, 
is  fraeared  on  the  infide  of  the  eyliuder  from  time  ta 
time.  ' 

The  cylinder  has  a  large  valve,  or  fometimes  two,  ia 
the  bottom,  by  which  the  atmotpheri'c  air  enters  when 
the  piiloti  is  drawn  up.  When  the  pifton  is  thruft  down, 
this  air  is  expelled  along  a  pipe  of  great  diameter,  which 
termlnato  in  the  funace  with  a  finall  orifice. 

This  is  the  fimpleft  form  of  bellows  w'hich  can  be 
conceived.  It  differs  in  nothing  but  fize  from  the  beU 
lows  ufed  by  the  rudeft  nations.  The  Chinefe  fmiths 
have  a  bellows  very  fimilar,  being  a  fquarc  pipe  of  wood 
ABODE  (fig.  75. )>  with  a  fqiiare  board  G  whidi  ex- 
adlly  fits  it,  moved  by  the  handle  FG.  At  the  farther 
end  is  the  blaft  pipe  HK,  and  on  each  fide  of  it  a  valve 
in  the  end  of  the  fquare  pipe,  opening  inwards.  The 
pifton  is  fufficiently  tight  for  their  purpofes  without  any 
leathering. 

The  pifton  of  this  cylinder  bellows  is  moved  by  ma¬ 
chinery.  In  loxne  blaft  engines  the  pifton  is  fimply 
raifed  by  the  machine,  and  then  let  go,  and  it  defeends; 
by  its  own  weight, 'and  compieffes  the  air  below  it  to* 
fuch  a  degree,  that  the  velocity  of  efflux  becomes  con- 
ftant,  and  the  pifton  defeends  uniformly  :  for  this  pur- 
pofe  it  muft  be  loaded  with  a  proper  weight.  This 
produces  a  very  uiaform  blaft,  except  at  the  very  begin¬ 
ning,  while  the  pifton  falls  fuddenly  and  compreffea  the 
air  r  but  in  moft  engines  the  pifton  rod  is  forced  dowir 
the  cylinder  with  a  deterrnined  motion,  by  means  of  a, 
beam,  crank,  or  other  contnvance.  This  gives  a  more 
unequal  blaft,  becaufethe  motion  of  the  pifton  is  necef- 
farily  (low  in  the  beginning  and  end  of  the  (iroke,  and; 
quicker  in  the  middle. 

But  in  aU  it  Is  plain  that  the  blaft  muft  be  defultory. 

It  ceafes  while  the  pifton  Is  rifing  ;  for  this  reafon  it  is 
ufual  to  have  two  cylinders,  as  It  was  formerly  ufual  to 
have  two  bellows  which  worked  alternately.  Sometimes 
three  or  four  are  ufed,  as  at  the  Carron  iron  works*. 

This  makes  a  blaft  abundantly  uniform. 
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r,  mstie  But  !sn  uniform  blaR  may  bs  mafc  \rtth  a  fingle  cy- 
5  ;ine^.  ll^der,  by  making  it  deliver  its  air  into  another  cylin- 
^  '  der,  which  has  a  piflon  exadtly  fitted  to  its  bore,  and 

loaded  with  a  fufiicient  weight.  The  blowing  cylinder 
ABCD  (fig.  76.)  has  its  pifton  P  'worked  by  a  rod 
C  -uV'l.  conncfled  by  double  chains  with  the  arched  head 
of  the  working  beant  NO,  moving  round  a  gudgeon  at 
R.  The  other  end  O  of  this  bearti  is  conneded  by  the 
rod  OP,  with  the  crank  PQj^f  a  wheel  machine  ;  or  it 
may  be  connedled  vnth  the  piilon  of  a  fteam  engine, 
&c.  Sic,  The  blo'wdng  cylinder  has  a  valve  or  valves  E 
in  its  bottom,  opening  inwards.  There  proceeds  from 
it  a  large  pipe  CF,  which  enters  the  regulating  cylin¬ 
der  GHKI,  and  has  a  val-.e  at  top  to  prevent  the  air 
From  getting  back  into  the  blowing  cylinder.  It  is  evi¬ 
dent  that  tire  air  forced  into  this  cylinder  mufl:  raife  its 
pifton  L,  and  that  k  miik  afterwards  defeend,  wdiile  the 
other  pi  Ron  is  rifing.  It  mull  defeend  uniformly,  and 
make  a  perfe£lly  equable  blall. 

Obferve,  that  if  the  pifton  L  be  at  the  bottom  'v^dien 
the  machiae  begins  to  work,  it  will  be  at  the  bottom 
at  the  end  of  every  kroke,  if  the  tuyere  T  emits  aS 
much  air  as  the  cylinder  ABCD  furnifiies  ;  nay,  it  will 
lie  a  while  at  the  bottom,  for,  w’hlle  it  was  rifing,  air  was 
iiiuing  through  T.  This  w^ould  make  an  Interrupted 
blcift.  To  prevent  this,  the  orifice  T  mud  be  lefTened; 
but  then  there  wiihbe  a  furplus  of  air  at  the  end  of 
each  Itroke,  and  the  plilon  L  will  rife  Continually,  and 
at  lall  get  to  the  top,  and  allow  air  to  efcape.  It  is 
mil  pofiible  to  adjuft  ciicumllances,  that  neither  fhall 
happen.  This  is  done  cafier  by  pulting  a  Hop  in  the 
w^ay  of  the  pillon,  and  putting  a  valve  on  the  pillon,  or 
on  the  condudling  pipe  KST,  loaded  with  a  weight  a 
little  fuperior  to  the  intended  elallicity  of  the  air  in  the 
cylinder.  Therefore,  Avhen  the  pillon  is  pre^'cnted  by 
the  (lop  from  riling,  the  fnifting  valve,  as  it  is  called,  is 
forced  open,  the  fuperfluous  air  efoapes,  and  the  blall 
prefen,’es  its  uniformity. 

It  may  be  of  ufe  to  give  the  dimenfions  of  a  machine 
-Hof  this  kind,  which  has  ’  worked  for  fome  years  at  a 
very  great  furnace,  and  given  fatisfa£lion. 

The  diameter  of  the  blowing  cylinder  is  5  feet,  and 
the  length  of  the  liroke  is  6.  Its  pillon  is  loaded  w'ith 
tons.  It  is  worked  by  a  fleam-engine  whole  cylin- 
"der  is  3  feet  4  inches  wide,  whth  a  fix  feet  liroke.  The 
regulating  cylinder  k  8  feet  wide,  and  its  pillon  is 
loaded  w  ith  8|  tons,  making  about  2,63  pounds  on  ihe 
fquare  inch  ;  and  it  is  very  nearly  in  equillbirlo  with 
the  load  on  the  pillon  of  the  blowung  cylinder.  The 
coiiduCling  pipe  K-ST  is  12  inclie-s  in  diameter,  and 
the  orifice  of  the  tuyere  w’as  i-|  inches  when  the  engine 
was  erccled,  but  It  has  gradually  enlarged  liy  reafon  of 
the  intenfeheat  to  which  it  is  expofeX  The  fnifting 
valve  is  loaded  with  3  pounds  on  the  Square  inclu 

When  the  engine  worked  brillvly,  it  made  1 8  (Irokes 
per  minute,  and  there  was  alw^ays  much  air  dil'charged 
by  the  fnifting  valve.  When  the  engine  made  15  lliokes 
per  minute,  the  fnifting  valve  opened  but  feldom,  fo  tliat 
tilings  were^iiearly  adjulled  to  this  fupply.  Each  liroke 
of  the  blowing  cylinder  fent  in  118  cubic  feet  of  com¬ 
mon  air.  The  ordinary  prefiure  of  the  air  being  fup- 
.poled  14^  pounds  on  an  inch,  the  denfity  of  tlic  air  in 

the  regulating  cylinder  muk  be  m ,  1  783, 

S|  tiatural  denfity  being  l. 
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This  macluttc  gi^’cs  an  oppominky  of  comparing  the  rneumaTic 
expence  of  air  with  the  tlieoiy.  It  mull  (at  tlie  rate  # 

of  15  llrokes)  expel  30  cubic  feet  of  air  in  a  fecond 
through  a  hole  of  i|  inches  in  diameter.  This  gives 
a  velocity  of  near  2000  feet  per  fecond,  and  of  more 
than  1600  feet  for  the  condenfed  air.  ^  This  is  vaflly 
greater  than  the  theory  can  give,  or  is  indeed  poffible  ; 
for  air  does  not  rulh  into  a  void  wuth  fo  great  velocity. 

It  fliows  with  great  evidence,  that  a  vail  quantity  of 
air  muk  efcape  round  the  tw'o  pikons.  Their  united 
circumferences  amount  to  above  40  feet,  and  they  mov- 
in  a  dry  cylinder.  It  is  impolTible  to  prevent  a  very 
great  lofs.  Accordingly,  a  candle  held  near  the  edge 
of  the  pikon  L  has  its  flame  veiy  much  dlkuibed.  This 
cafe,  therefore,  gives  no  hold  for  a  calculation  ;  and  it 
fuggeks  the  propriety  of  attempting  to  diminifli  thi* 
great  wake. 

This  has  been  veiy  ingenioiifly  done  {in  part  at  leak) 
at  fome  other  furnaces.  At  Omeah  foundeiy,  near 
Olafgow’,  the  blowing  cylinder  {alfo  w^orked  by  a  fteant 
engine)  delivers  its  air  into  a  chek  without  a  bottomi 
w'hich  is  immerfed  in  a  large  cikem  of  water,  and  fup- 
ported  at  a  fmall  height  from  the  bottom  of  the  cillem, 
and  has  a  pipe  from  its  top  leading  to  the  tuyere.  The. 
water  Hands  about  five  feet  above  the  lower  brim  of  the 
regulating  alr-chek,  and  by  its  prelTure  gives  the  rnok 
perfed  uniformity  of  blak,  without  allowing  a  partick 
of  air  to  get  off  by  any  other  paffage  befides  the  tuyere. 

This  is  a  very  effedual  regulator,  and  muk  produce  a 
great  faving  of  pow  er,  becaufe  a  fmaller  blowung  cylin¬ 
der  will  thus  fupply  the  blak.  We  have  not  learned 
the  dimenfions  and  performance  of  this  engine.  We 
muk  obfene,  that  the  lofs  round  the  pikon  of  the 
blowing  cylinder  remains  undiminiflied. 

A  blowing  machine  was  eroded  many  years  ago  at 
Chakillon  in  France  on  ^  principle  confiderably  differ¬ 
ent,  and  which  mull  be  perfedly  air-tight  throughout. 

Two  cylinders  A,  B  (fig.  77.),  loaded  with  great 
-weights,  were  fiifpended  it  the  ends  of  the  lever 
moving  round  the  gudgeon  E.  From  the  top  F,  G 
of  each  there  was  a  large  flexible  pipe  which  united 
in  H,  from  whence  a  pipe  KT  led  to  the  tuyere  T. 

There  wore  valves  at  F  and  G  opening  outw^ards,  or 
into  the  flexible  pipes  ;  and  other  valves  L,  M,  adjoin¬ 
ing  to  them  in  tiie  top  of  each  cylinder,  opening  in¬ 
wards,  but  kept  fluit  by  a  flight  fprlng.  Motion  was 
given  to  the  lever  by  a  machine.  The  operation  of  this 
blownng  machine  is  evident.  When  the  cylinder  A 
was  pulled  down,  or  allowed  to  defeend,  the  water, 
entering  at  its  bottom,  compreffed  the  air,  and  forced 
it  along  the  paffage  FHKTi  In  the  mean  time,  the 
cylinder  B  was  riling,  and  the  air  entered  by  the  valve 
M.  We  fee  that  the  blak  will  be  very  unequal,  iii- 
crcafiiig  as  the  cylinder  is  irninerfed  deeper.  It  is  iieed- 
lefs  to  deferibe  this  machine  more  particuLirly,  becauie 
wo  fliall  give  an  account  of  one  which  wo  think  perfedl 
in  its  kind,  and  which  leaves  hardly  any  thing  to  be 
dethod  in  a  machine  of  this  ioit,  .  It  was  invented  by 
Mr  John  Laurie,  land-furveyor  in  Edinburgh,  about  15 
years  ago,  and  improved  in  fome  relpc'cls  iince  his  death 
by  an  ingenious  perfon  of  that  city. 

ABCl)  (iig.  78.)  is  an  iron  cylinder,  truly  bored 
w  ithin,  and  evafated  a-top  like  a  enpv  EFGH  is  ano¬ 
ther,  truly  turned  both  without  and  wntliln,.and  a  final!, 
matter  lefs  than  the  inner  diameter  of  the  lirll  cylinder. 

X  2  Thlj^ 
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pneumatic  This  cylinder  is  clofe  above,  and  hang.s  from  the  end  than  the  depth  of  the  reguhitor^-ciftcrn,  that  there  Pnevmati 
^Engines.  Qf  ^  lever  moved  by  a  machine.  It  is  alfo  loaded  may  be  a  fufficlent  height  for  the  water  to  rife  between  Engines,! 
^  vvdth  weio-hts  at  N.  "  KILM  Isa  third  cylinder,  vdiofe  the  middle  and  outer  cylinders,  to  balance  the  com» 

V  outfide  diameter  is  fomewhat  lefs  than  the  infide  dia-  prefled  air,  and  oblige  it  to  go  into  the  air-cheft.  A 
meter  of  the  fecond.  This  inner  cylinder  is  fixed  to  large  iilafl-furnace  will  require  the  regulator-ciflern 
the  fame  bottom  with  the  outer  cylinder.  The  middle  five  feet  deep,  and  the  cylinders  about  fix  or  feven 

cylinder  is  loofe,  and  can  move  up  and  down  between  feet  long. 

the  outer  and  inner  cylinders  without  rubbing  on  either  It  is  in  fa6l  a  pump  without  fridlion,  and  is  perfedly 
of  them.  The  inner  cylinder  is  perforated  from  top  to  air-tight.  The  qiiicknels  of  its  operation  depends  on 
bottom  by  three  pipes  OQj.  SV,  PR.  The  pipes  , the  fmall  fpace  between  the  middle  cylinder  and  the  two 
PR  have  valves  at  their  upper  ends  O,  P,  and  others;  and  this  is  the  only  ufe  of  tliefe  twp.  With-^ 

communicate  with  the  external  air  below.  The  pipe  out  thefc  it  would  be  fimilar  to  the  engine  at  Chaftiilon, 

'SV  has  a  horizontal  part  VW,  v/hich  again  turns  up-  and  operate  more  unequally  and  flowly.  Its  only  im- 
•wards,  and  has  a  valve  at  top  X.  This  upright  part  perfedfion  is,  that  if  the  cylinder  begin  its  motion  of 
WX  is  in  the  middle  of  a  cillern  of  water  J  h  k  Into  afeent  or  defeent  rapidly,  *as  it  wall  do  when  worked 
•this  ciflern  is  fixed  an  air-chell  ^  YZ  Z',  open  below,  by  a  fleam-engine,  there  will  be  fome  danger  of  water 
and  having  at  top  a  pipe  ede  terminating  in  the  tuyere  d'aflflng  over  the  top  of  the  inner  cylinder  and  getting 
the  furnace.  into  the  pipe  SV ;  but  fliould  this  happen,  an  iffiie 

-  When  the  machine  is  at  refl,  the  valves  X,  O,  P,  can  eafily  be  contrived  for  it  at  V,  covered  with  a  loaded 
are  fhut  by  their  own  weights,  and  the  air-chefl  is  full  of  valve  v.  This  will  never  happen  if  the  cylinder  is  moved 
water.  When  things  are  in  tliis  flate,  the  middle  cy-  by  a  crank. 

dinder  ETGH  is-  drawn  up  by  the  machineiy  till  its  One  blowing  cylinder  only  is  reprefented  here,  but 
lower  brims  F  and  G  are-  equal  with  the  top  RM  of  two  may  be  ufed. 

the  inner  cylinder.  Now  pour  in  water  or  oil  between  We  do  not  hefitate  In  recommending  this  form  of 
the  outer  and  middle  cylindei-s ;  it  will  run  down  and  bellows  as  the  moft  pcrfe(fl;  of  any,  and  fit  for  all  ufes 
fill  the  fpace  between  the  outer  and  Inner  cylinders,  where  flaiiding  bellows  are  required.  They  will  be 
Let  it  come  to  the  top  of  the  inner  cylinder.  cheaper  than  any  other  fort  for  common  purpofes.  For 

Now  let  the  loaded  middle  eylinder  defeend.  It  a  common  fmith’s  forge  they  may  be  made  with  fquare 
cannot  do  tins  without  compreihng  the  air  which  is  v^ooden  boxes  inflead  of  cylinders.  They  are  alfo  eafily 
between  its  top  and  the  top  of  the  inner  cylinder.  This  rcpiiired.  They  are  perfedlly  tight  ;  and  they  may  be. 
air  being  comprefl'ed  wall  caiife  the  water  to  defeend  made  with  a  blafl  almofl  perfedlly  uniform,  by  making 
between  the  inner  and  middle  cylinders,  and  rife  between  the  ciflern  in  which  the  air-cheft  Hands  of  confiderable 
the  middle  and  outer  cylinders,  fpreading  into  the  cup  ;  dimenfious.  When  this  is  the  cafe,  the  height  of  water,, 
and  as  the  middle  cylinder  advances  dbwmwards,  the  which  regulates  the  blafl,  will  vary  veiy  little, 
water  will  defeend  farther  within  it  and  rife  farther  This  may  fuffice  for  an  account  of  blafl  machines* 
without  it.  When  it  has  got  fo  far  down,  and  the  air  The  leading  parts  of  their  conftrudllon  have  been  dc- 
has  been  fo  much  comprefled,  that  the  difference  between  feribed  as  far  only  as  was  neceflary  for  undedlanding 
the  furface  of  the  water  on  the  Infide  and  outfide  of  their  operation,  and  enabling  an  engineer  to  ere6f  them 
diis  cylinder  is  greater  than  the  depth  of  water  between  in  the  moft  commodious  manner.  Views  of  complete 
X  and  the  furface  of  the  water  air  will  go  out  by  machines  might  have  amufed,  but  they  would  not  have 
the  pipe  SVW,  and  will  lodge  in  the  air-chefl,  and  added  to  our  reader’s  information, 
will  remain  there  if  c  be  fluit,  which  we  fhall  fuppofe  But  the  account  Is  imperfe<fl  unlefs  we  fliow  how 
for  the  prefent.  Pufhing  down  the  middle  cylinder  their  parts  may  be  fo  proportioned  that  they  fhall  pen- 
till  the  partition  touch  the  top  of  the  inner  cylinder,  form  what  is  expedfed  from  them.  The  engineer  fliould 
all  the  air  which  was  formerly  between  them  will  be  know  what  fize  of  bellows,  and  what  load  on  the  board 
forced  into  the  air-cheft,  and  will  drive  out  water  from  or  pifton,  and  what  fize  of  tuyere,  will  give  the  blafl 
it.  Draw  up  the  middle  cylinder,  and  the  external  which  the  fei*vice  requires,  and  what  force  mufl  be  em- 
air  will  open  the  valves  O,.  P,  and  again  fill  the  fpace  ployed  to  give  them  the  neceflary  degree  of  motion, 
between  the  middle  and  inner  cylinders ;  for  the  valve  We  fhall  accomplifh  thefe  purpofes  by  confidering  the 
X  will  fhut,  and  prevent  the  regrefs  of  the  condenfed  efflux  of  the  comprefled  air  through  the  tuyere.  The 
air.  By  pufliing  down  the  middle  cylinder  a  fecond  propofitions  formerly  delivered  will  enable  us  to  afeer- 
time,  more  air  will  be  forced  into  the  air-chefl,  and  it  tain  this. 

will  at  lafl  efcape  by  getting  out  between  its  brims'  Y,  That  we  may  proportion  eveiy  thing  to  the  power 
Z  and  the  bottom  of  the  ciflern  ;  or  if  we  open  the  employed,  we  mull  recolle<il,  that  if  the  pillon  of  a  cy- 
paflage  it  will  pafs  along  the  conduit  ede  to  the  linder  employed  for  expelling  air  be  prefled  down  with 
tuyere,  and  form  a  blafl.  any  force/,  it  mufl  be  conlidered  as  fuperadded  to  the 

The  operation  of  this  machine  Is  fimilar  to  Mr  Haf-  atmolpheric  prefhire  P  011  the  fame  pillon,  in  order  that 
kIns’s  quicklilver  pump  deferibed  by  Defaguliers  at  we  may  compare  the  velocity y  of  efflux  with  the  known 
the  end  of  the  fecond  volume  of  his  Experimental  Phi-  velocity  V  with  which  air  ruflies  into  a  void.  By  what 
lofophy.  The  force  which  condenfes  the  air  is  the  load  ^^as  been  former  ly  delivered,  it  appears  that  this  velocity 
on  the  middle  cylinder.  The  nfe  of  the  water  between 
the  inner  and  outer  cylinders  is  to  prevent  this  air  from  a;  zz  VX 
cfcaping  ;  and  the  inner  cylinder  thus  performs  the  office 

of  a  piflon,  having  no  fri<5lion.  It  is  neceflary  that  fphei*e  on  the  pifton,  and/ the  additional  load  laid  on  it. 
tte  length  of  the  outer  and  middle  cylindere  be  greater  This  velocity  is  expreffed  in  feet  per  fecond ;  and,  whe? 

V  .  A  multiplied. 
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p,  m»tic  muhipikd  by  the  area  of-  the  orifice  (dfo  expreffed  in 
I  ;.ne».  fquare  feet),  it  will  give  us  the  cubical  feet  of  conden- 
V —  fed  air  expelled  in  a  fecund :  but  the  bellows  are  always 
to  be  filled  again  with  common  air,  and  therefore 
we  want  to  know  the  quantity  of  common  air  which 
wifi  be  expelled ;  for  it  is  this  which  determines  the 
number  of  ftrokes  which  mull  be  made  in  a  minute,  in 
order  that  the  proper  fupply  may  be  obtained.  There¬ 
fore  rccollea  that  the  quantity  sxpelled  from  a  given 
orifice  with  a  given  velocity,  is  in  the  proportion  ot  the 
denfify;  and  that  when  D  is  the  denfity  of  common  air 
produced  by  the  preifure  P,  the  denilty  d  produced  by 

the  preifure  V+f,  fs  ;  or  If  D  be  made  i,  we 


P 


have  dzz 

Therefore,  calling  the  area  of  the  orifice  expreifed  in 
fquare  feet  O,  and  the  quantity  of  common  air,  or  the 
cubic  feet  expelled  in  a  iecond  Qj^we  have  Q^VxOX 

/ 

V  p-t-/,n  p 

It  will  be  fufficiently  exa£f  for  all  praftical  purpofes 
to  fuppofc  P  to  be  15  pounds  on  every  fquare  inch  of 
the  pifton  ;  and  f,  is  then  conveniently  exprefied  by  the 
pounds  of  additional  load  on  every  fquare  inch  ;  we  may 
alfo  take  V=  1332  feet. 

As  the  orifice  through  which  the  air  is  expelled  is 
geneially  very  finall,  never  exceeding  three  inches  in  di¬ 
ameter,  it  wifi  be  more  convenient  to  exprefs  it  in  fquare 
Inches ;  which  being  the  r  of  a  fquare  foot,  we  (hall 
have  the  cubic  feet  of  common  air  expelled  in  a  fecond. 

X  ,«OX9,25X^/^ 
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and  this  feems  to  be  as  fimple  ^in  exprefllon  as 
we  can  obtain* 

This  will  perhaps  be  illuftrated  by  taking  an  example 
in  numbers.  Let  the  area  of  the  pillon  be  four  fq^uare 
feet,  and  tlie  area  of  the  round  hole  through  which  the 
air  is  expelled  be^two  inches,  its  diameter  being  1,6, 
and  let  the  load  o"n  the  pillon  be  1728  pounds:  this 
is  tliree  pounds  on  every  iquare  inch.  Wc  have  Pn  15^, 
^  =  3,  P>t-/:;:i8,  and  0=2;  therefore  we  will  have 

(^2/9,25X^-^|;  ,i^,  =9,055  cubic  feet  of  com¬ 
mon  air  expelled  in  a  fecond.  This  \vill  however  be 
diminifhed  at  Icaft  one  third  by  the  conUadlion  of  the 
jet ;  and  therefore  the  fupply  will  not  exceed  fix  cubic 
feet  ftr  fecond.  Suppofjng  therefore  that  this  blow¬ 
ing  machine  is  a  cylinder  or  prifm  of  this  dimcnfion  in 
its  fedion,  the  pillon  fo  loaded  would  (after  having 
t?omprefrcd  the  air)  defeend.  about  15  inches  in  a  fecond: 
It  would  firllfink  of  the  whole  length  of  the  cylinder 
pretty  fuddenly,  till  it  had  reduced  the  air  to  the  denlity 
Tj,  and  would  then  defeend  uniformly  at  the  above  rate, 
expelling  fix  cubic  feet  of  common  air  in  a  fecond. 

The  computation  is  made  much  in  the  fame  way  for 
bellows  of  the  common  form,  with  this  additional  cir- 
cumftance,  that  as  the  loaded  board  moves  round  a 
hinge  at  one  end,  the  prefTiire  of  the  load  mull  be  calcu¬ 
lated  accordingly.  The  computation,  however,  becomes 
a  little  intricate,  when  the  form  of  the  loaded  board  Is 
aot  redangular ;  it  is  almoft  uftkfs  when  the  bellows 
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have  flexible  fries,  either  like  ftnlth’s  bellows 'or 

organ  bellows,  becuuic  the  change  of  figure  during  then  _ ^ - 1 

motion  makes  continual  variation  on  the  cornprefling 
powers.  It  is  therefore  chiefly  with  refpe<ib  to  the 
great  wooden  bellows,  of  w'iiich  the  upper  board  Aides 
downi  between  the  fidcs,  that  the  above'  calculation  Is  of 

fervicc.  ^  ^  .  . 

The  propriety  however  of  this  piece  of  information  13 
evident :  we  do  uot-know  precifely  the  quantity  of  air  nc- 
ceffaiy  for  anunating  a  furnace;  but  this  calculation  tells 
us  w'liat  force  muft  be  employed  for  expelling  the  air  that 
maybe  thought  necefl'ary.  If  we  luive  lixedontlie  llrcngth 
of  the  blall,  and  the  diameter  of  the  cylinder,  we  Icaru 
the  weight  with  which  the  piflon  mull  be  loaded  ;  the 
length  of  the  cylinder  determines  its  capacity,  the  above 
calculation  tells  the  expence  per  fectmd  ;  hence  we  have 
the  time  of  the  piflon^s  coming  to  the  bottom.  This, 
gives  us  the  number  of  flroKesy^/*  minute:  the  load  mult 
be  lifted  lip  by  the  machine  this  iiumbci  of  times,  ma-* 
king  the  time  of  afeent  precifely  equal  to  that  of  defeent  ^ 
othei  wife  the  machine  wi  1  either  c  tch  and  Hop  the  de¬ 
feent  ot  the  pillon,  or  allow  it  to  lie  inactive  for  a  while 
of  each  Itroke.  Thcfe  circumllances  dcterinine  the  la¬ 
bour  to  be  performed  by  the  machine,  and  it  mull  be 
conllruacd  accordingly.  Thus  the  engineer  will  not  be 
affioiited  by  its  failure,  nor  will  he  expend  neediefs- 
power  and  coll. 

In  machines  which  force  the  pillon  or  bcllows-board 
with  a  certain  determined  motion,  different  from  what 
arifes  from  their  own  weight,  the  computation  is  extreme¬ 
ly  intricate.  When  a  pillon  moves  by  a  crank,  its  mo¬ 
tion  at  the  beginning  and  end  of  eacli  llroke  Is  flow, 
and  the  compreflion  and  efflux  is  contimially  changing  ; 
we  cim  however  approximate  to  a  llatcment  of  the  force, 
required. 

Every  time  the  pillon  is  drawn  up,  a  certain  fpace 
of  the  cylinder  is  filled  again  with  air  of  the  common 
denlity  ;  and  this  is  expelled  during  the  delcent  of'  the 
pillon.  A  certain  number  of  cubic  feet  of  common  air 
is  therefore  expelled  with  a  velocity  which  perhaps 
continually  varies  ;  but  there  is  a  medium  velocity  with 
which  it  might  have  been  uniiWmly  expelled,  and  a 
preifure  correfponding  to  this  velocity.  To  find  this, 
divide  the  area  of  tire  pillon  by  the  area  of  the  blall-hole 
(or  rather  by  this  ai*ea  multiplied  by  0,613,  in  order  to 
take  In  the  elfed  of  the  contracled  jet),  and  multiply  the 
length  of  the  Itroke  performed  in.a  Iecond  by  the  quotient 
anil ng  from  this  divillon;  the  product  is  the  medium  ve¬ 
locity  of  the  air  (of  the  natural  denlity).  Eheii  ffiid  by 
calculation  the  height  through  which  a  heavy  body  mult 
fall  in  order  to  acquire  this  velocity ;  this  is  the  height 
of  a  column  of  homogeneous  air  which  would  expel  it 
vrith  this  velocity.  The  weight  of  this  column  is  the 
leall  force  that  can  be  exerted  by  the  engine :  but  this 
force  is  too  fniall  to  overcome  the  refillaiicc  In  the  mid¬ 
dle  of  the  llroke,  and  it  is  too  great  even  for  the  end  of 
the  llroke,  and  much  too  great  for  the  beginning  of  It* 

Tut  if  the  machine  Is  turned  by  a  very  heavy  \vater- 
wlied,  this  will  a£l  as  a  regulator,  accumulating  in  It- 
felf  the  fuperfluous  force  during  the  too  favourable  pofl- 
tions  of  the  crank,  and  exerting  It  by  its  vh  inftta  during 
the  time  of  greatell  effort.  A  force  not  greatly  exceeding 
the  weight  of  this  column  of  air  wall  therefore  fiilflce. 

On  the  other  hand,  if  the  llrength  of  the  blall  be  deter- 
jnined,  which  is  ihe  general  Hate  of  the  problem,  this 

determines, 
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l^cumatle  cJcteitnine^tlie  degree  of  condenfatlon  of  the  air,  and  the 

>  ^  *  load  on  the  fquare  inch  of  tlie  plllon,  or  the  mean  foi*ce 

which  the  machine  muft  exert  on  it.  A  table,  which 
will  be  given  prefently,  determines  the  cubic  feet  of 
common  air  expelled  In  a  fecond,  correfponding  to  this 
load.  This  combined  with  the  propoted  dimenlions  of 
the  cylinder,  will  give  the  defeent  of  the  pifton  or  the 
length  of  the  ftroke. 

Tliefe  general  obfervations  apply  to  all  forms  of  bel¬ 
lows  ;  and  wlthoitt  a  knowledge  of  them  no  perfon  can 
cre<St  a  machine  for  working  them  without  total  uncer¬ 
tainty  or  fervile  imitation.  In  order,  therefore,  that 
they  maybe  ufeful  tofiich  as  are  not  acciillomed  to  the 
management  of  even  thefe  fimple  formulae,  we  infert 
the  following  ^hort  table  of  the  velocity  and  quantity  of 
air  difeharged  from  a  cylinder  whole  piflon  is  loaded 
with  the  pounds  contained  In  the  hi-ft  column  on  every 
fquare  Inch.  The  fecond  column  contains  die  velocity 
wath  which  the  condenfed  air  rufhes  out  througii  any 
/fnali  hole  ;  and  the  third  column  is  the  cubic  feet  dif- 
eharged  from  a  hole  whofe  area  is  a  fquare  inch  ;  co¬ 
lumn  fourth  contains  the  mean  velocity  of  air  of  the 
common  denfity ;  and  column  fifth  Is  the  cubic  feet  of 
common  air  difeharged  ;  the  fixth  column  Is  the  height 
in  inches  at  which  the  force  of  the  blafl  would  fupport 
a  column  of  water  if  a  pipe  were  inferted  into  the 
fide  of  the  cylinder.  This  w  aji  extremely  proper  ad¬ 
dition  to  fiich  machines,  fhoinng  at  all  times  the  power 
of  the  machines,  and  teaching  us  what  iiitenfity  of 
blail  is  enqj^iyed  for  different  purpofes.  The  table  is 
computed  from  the  fuppofition  that  the  ordinary  pref- 
fureof  the  air  is  15  pounds  on  a  fquare  inch.  This 
is  fomewhat  too  great,  and  therefore  the  velocities  ate 
a  little  too  fmall^  but  the  quantities  difeharged  will  be 
found  about  too  great  (without  afFe6ling  the  veloci¬ 
ties)  on  account  of  tlie  convtrgency  of  the  ffream* 
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This  table  extends  far  beyond  the  hmits  of  ordlnar)- 
ufe,  very  few  blalt ‘furnaces  having  a  force  exceeding 
60  inches  of  water. 

We  fhafi  conclude  this  account  of  blowing  machines 
Mate  ^*th  a  defcriptlon  of  a  fmall  one  for  a  blow-pipe.  Fig.  79. 

CCCCVII.  A  BCD,  is  a  veffel  containing  water,  a^ut  two  feet 
deep.  EFGH  is  the  air-box  of  the  blowTr  open  be¬ 
low,  and  having  a  pipe  ILK  rlfing  up  from  it  to  a  con¬ 
venient  height ;  an  arm  ON  which  grafpsthis  pipe  car¬ 
ries  the  lamp  N :  the  blow-pipe  I.M  cemes  from  the 
top  of  the  upright  pipe.  PKQ^is  the  feeding  pipe 
reaching  near  to  the  bottom  of  the  veffel. 

Water  being  poured  into  the  veffel  below,  and  Its  cover 


A  T  I  C  S. 

being  put  on,  which  fits  the  iipri^t  plpe,^  and  touches  I'fxmmatTC 
two  fluds  f7,  projedfing  from  it,  blow  In  a  quantity 
of  air  by  the  feeding  pipe  this  expels  the  water 
from  the  air-box,  and  occalions  a  preffure  W'hich  pro¬ 
duces  the  blail  through  the  blow-pipe  M. 

In  n®  54.  of  this  article,  we  mentioned  an  appK. 

Cation  which  has  been  made  of  Heroes  fountain,  at 
Chemnitz  in  Hungary,  for  raifing  water  from  the  bot¬ 
tom  of  a  mme.  We  fiiall  now  give  an  account  of  this, 
very  ingenious  Contrivance. 

In  fig.  80.  D  reprefents  the  fource  of  water  elevated 
^ovc  the  mouth  of  the  pit  136  feet.  Frtvn  this  there 
is  led  a  pipe  BiCD  four  inches  diameter.  This  pipe 
enters  the  top  of  a  copper  cylinder  bcdcy  81  feet  high, 
five  feet  diameter,  and  two  inches  thick,  and  it  reaches 
to  within  four  inches  of  the  bottom  ;  it  has  a  cock  at 
C.  This  cylinder  has  a  cock  at  F,  and  a  very  large 
one  at  E.  From  the  top  be  proceeds  a  pipe  GHH' 
two  Inches  In  diameter,  wdilch  goes  down  the  pit  96 
feet,  and  Is  inferted  into  the  top  of  anotlier  brafs  cy¬ 
linder  fg  h  f,  which  13  6t  high,  four  feet  diameter, 
and  two  Inches  thick,  containing  83  cubic  feet,  whicfi 
is  very  nearly  one  half  of  the  capacity  of  the  other,  viz. 
of  170  cubic  feet.  There  Is  another  pipe  NI  of  four 
inches  diameter,  which  rifes  from  within  four  inches  of 
the  bottom  of  this  lower  cylinder,  is  foldered  Into  its 
top,  and  rifes  to  the  trough  NO,  wiilch  carries  off  the 
w^ater  from  the  mouth  of  the  pit.  This  lower  cylinder 
communicates  at  the  bottom  with  the  water  L  which 
colle<51s  in  the  drains  of  the  mine.  A  large  cock  K 
ferves  to  admit  or  exclude  this  water ;  another  cock  M, 
at  the  top  of  this  cylinder,  communicates  vsitli  the  ex¬ 
ternal  air. 

Now  fuppofethe  cock  C  lliut,  and  all  the  reft  open  j 
the  upper  cylinder  will  contain  air,  and  the  lower  cy¬ 
linder  will  be  filled  with  water,  becaufc  it  is  funk  fo 
deep  that  its  top  is  below  the  ufual  furface  of  the  mine- 
waters.  Now  Ihut  the  cocks  F,  E,  M,  K,  and  open 
the  cock  C.  The  water  of  the  fource  B  muft  run  in 
by  the  orifice  Dj^  and  rife  In  the  tipper  cylinder,  com- 
prefiing  the  air  above  It  and  along  the  pipe  GHH', 
and  thus  a^Ing  on  the  furface  of  the  water  in  the  lower 
Cylinder.  It  will  therefore  caufe  it  to  rife  gradually 
In  the  pipe  IN,  where  it  will  always  be  of  fuch  a  height 
that  its  weight  balances  the  elafticity  of  the  compreffed 
air.  Siippofe  no  Iffue  given  to  the  air  from  the  upper 
cylinder,  it  would  be  compreffed  Into~th  of  its  bulk  by 
the  column  of  136  feet  high  ;  for  a  column  of  34  feet 
nearly  balances  the  ordinary  elafticity  of  the  air.  There¬ 
fore,  when  tlio-e  is  an  iffue  given  to  it  through  the 
pipe  GHH ,  it  will  drive  the  compreffed  air  along  this 
pipe,  and  it  will  expel  water  from  the  lower  cylinder. 

When  the  upper  cylinder  is  full  of  water,  there  will  be 
34  cubic  feet  of  water  expelled  from  the  lower  cylinder* 

If  the  pipe  IN  had  been  more  than  136  feet  long, 
the  water  would  have  rifen  1 36  feet,  being  then  in 
equilibrlo  With  the  water  in  the  feeding  pipe  B/>CD 
(aswas/hown  inn^yz^),  by^  the  intervention  of  the 
elaftic  air ;  but  no  more  water  would  have  been  ex¬ 
pelled  from  the  lower  cylinder  than  what  fills  this  pipe. 

But  the  pipe  being  only  96  feet  high,  the  water  will 
be  thrown  out  at  N  with  a  very  great  velocity.  If  it  were 
not  for  the  great  obftni<5kions  which  water  and  air  muft 
meet  with  in  their  paffage  along  pipes,  it  would  iffue  at  N 
"with  a  velocity  of  more  than  yo  feet  per  fecond.  It 

iffucs 
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pi  made  iffiies  much  more  flowly,  and  at  lall  the  upper  cylin-  took  the  trouble,  at  our  defirc,  of  noticli^  partlcuiarl/  Pceumadc 
1  pnes.  q£  water,  and  the.  water  would  enter  the  the  performance  of  the  machine.  He  obfen^ed  that .  > 

w  Y—  pjpe  Qpj  enter  the  lower  cyhndcr,  and  without  each  ftroke,  as  it  may  be  called,  took  up  about  three  mi- 
difplacing  the  air  in  it,  "would  rife  through  the  dif-  nutes  and  -J- ;  and  that  3  2  cubic  feet  of  water  were  dif- 
eharging  pipe  IN,  and  run  off  to  walle.  To  pre-  charged  at  N,  and  66  were  expended  at  E.  The  expence 
vent  tliis  there  bangs  In  the  pipe  HG  a  cork  ball  or  therefore  is  66  feet  of  w'ater  hilling  136  feet,  and  the 
double  cone,  by  a  brafs  wire  which  is  guided  by  holes  in  performance  is  32  raifed  96,  and  they  ai*e  in  the  propor- 
two  crofs  pieces  in  the  pipe  HG.  When  the  upper  tion  of  66X13610  32X96,  or  of  i  to  0,1422,  or  nearly 
«vlinder  is  filled  with  water,  this  cork  plugs  up  the  as  3  to  i.  This  is  fuperlor  to  the  performance  of  the 
ox*ifice  G,  and  no  water  is  wafted  j  the  influx  at  D  moltperfe£l  underfhot  mill,  even  when  all  fridlion  and 
now  Hops.  But  the  lower  cylinder  contains  compref-  irregular  obftru^lions  are  negledlcd  ;  and  is  not  much  in- 
fed  air,  which  would  balance  water  in  a  difeharging  ferior  to  any’  overfliot  pump-mill  that  has  yet  been  eretf- 
pipe  136  feet  higli,  whereas  IN  is  only  96.  There-  cd.  When  we  refledt  on  the  great  obilrudtions  which 
fore  the  water  will  continue  to  flow  at  N  till  the  air  water  meets  with  In  Its  paffage  through  long  pipes,  wc 
has  fo  far  expanded  as  to  bidance  only’  96  feet  of  wa-  may  be  affured  that,  by  doubling  the  fl/x  of  the  feeder 
ter,  that  is,  till  It  occupies  *  of  its  ordinary  bulk,  that  and  dlfcharger,  the  performance  of  the  machine  will  be 
is,  ^  of  the  capacity  of  the  upper  cylinder,  or  424-  cu-  greatly  improved;  we  do  not  hefitate  to  fay,  that  it  would 
bic  feet.  Therefore  42^  cubic  feet  will  be  expelled,  be  iucreafed  -J :  it  is  true  that  it  will  expend  more  water; 
and  the  efll^x  at  N  will  ceafe  ;  and  the  lower  cylinder  but  this  wall  not  be  nearly  in  the  fame  proportion;  for 
is  about  I-  full  of  water.  When  the  attendlr.g  work-  inoft  of  the  deflciency’  of  the  machine  ariles  from  the 
man  obferves  this,  lielhuts  the  cockC.  He  might  have  ncedlcfs  velocity  of  the  firft:  efliux  at  N.  The  difehar- 
done  this  before,  had  he  known  when  the  orliice  G  was  pipe  ought  to  be  no  feet  high,  and  not  give  feafl- 

{lopped ;  but  no  lofs  enfues  from  the  delay.  At  the  bly  lefs  water. 

fame  time  the  attendant  opens  the  cock  E,  the  water  Then  it  muft  be  confidered  liow  inferior  in  original 

iftues  with  great  violence,  being  prefl'ed  by  the  con-  expence  this  Ample  machine  muft  be  to  a  mill  of  anyr 

denfed  air  from  the  lower  cylinder.  It  therefore  iflues  kind  which  would  raife  10  cubic  feet  96  feet  high  in  a. 

with  the  fum  of  Its  own  weight  and  of  this  compref-  minute,  and  how  fmall  the  repairs  on  it  need  be,  vvliea  ’ 

Aon.  Thefe  gradually  decreafe  together,  by  the  efflux  compared  with  a  miD. 

of  the  water  and  ihe  expanfion  of  the  air  ;  but  this  And,  laftly,  let  it  be  noticed,  that  fucb  a  machine  can 
efflux  flops  before  all  the  water  has  flowed  out ;  for  be  ufed  where  no  mill  whatever  can  be  j)ut  in  motion, 
there  is  42 4  feet  of  the  lower  cylinder  occupied  by  A  fmall  ftream  of  water,  which  would  not  move  any  kind 
air.  This  quantity  of  water  remains,  therefore,  in  the  o£  wheel,  will  here  raife  |  of  its  own  quantity  to  the 
irpper  cylinder  nearly  :  the  workman  knows  this,  be*  fame  height ;  working  as  fail  as  it  is  fiipplied.. 
cajfe  the  difeharged  water  Is  received  lirft  of  all  Into  For  all  thefe  reafons,  wc  think  that  the  Hungarian 
a  vcilel  containing  d  of  the  capacity  of  the  upper  cylin-  machine  eminently  deferves  the  attention  of  matliemati-- 
#kr.  Whenever  this  Is  filled,  the  attendant  opens  tlie  cians  and  engineers,  to  bring  It  to  Its  utmoft  perfedllon,> 
cock  K  by  a  long  ro<i  which  goes  down  the  fliaft ;  this  and  Into  general  ufe.  There  are  fituations  where  this 
aliov;»the  water  of  the  mine  to  fill  the  lower  cylinder,  kind  of  machine  may  be  very  ufefiil.  Thus,  where  the 
allows  the  air  to  get  into  the  upper  cylinder,  and  this  tide  rifes  17  feet,  it  may  be  ufed  for  comprefiing  air  to 
allows  the  remaining  water  to  run  out  of  it.  j  of  its  bulk ;  and  a  pipe  ler/ling  from  a  very  large  veffel 

And  thus  every  thing  is  brought  into  its  firft  condi-  Inverted  in  it,  may  be  ufed  for  railing  the  w’ater  from 
^lon  ;  and  when  the  attendant  fees  no  more  water  come  a  veffel  of  4  of  its  capacity  1 7  feet  high  ;  or  If  this 
out  at  E,  he  Ihuts  the  cocks  E  and  M,and  opens  the  cock  veflel  has  only  -rV  oA  the  capacity  of  the  larg^  one  fet 
C,  and  the  operation  is  repeated.  in  the  tide-way,  two  pipes  may  be  led  fiom  it;  one 

There  is  a  very  furprifmg  appearance  In  the  working  into  the  j'mall  veffel,  and  the  other  into  an  equal  veffel 
of  this  engine.  When  the  efflux  at  N  has  flopped,  if  1 6  feet  higher,  which  receives  the  water  from  the 
the  cock  F  be  opened,  the  water  and  air  rufh  out  toge-  hrfl.  Thus  tV  t;he  water  may  be  raifed  34  feet,  and 
ther  v/ith  prodigious  Violence,  and  the  drops  of  water  a fmaller  quantity  ta  a  ftill  greater  height;  and’ this  with 
are  clianged  into  hall  or  lumps  of  ice.  It  is  a  fight  a  kind  of  power  that  can  hardly  be  applied  in  any  other 
ufaally  ihown  to  flningers,  vvlio  are  deflred  to  hold  their  way.  Machines  of  this  kind  are  deferibed  by  Schottus, 
hats  to  receive  the  hhk  of  air;  the  ice  comes  out  with  Sturmius,  Leupold,  and  other  old  writers;  and  they 
fuch  vlciknce  as  frequently  to  pierce  the  hat  like  a  piftol  fhould  not  be  forgotten,  becaufe  opportunities  may  offer 
tuUet.  This  rapid  congelation  is  a  remarkable  inftance  of  making  them  highly  ufeful.  A  gentleman ^s  houfe  in 
of  the  general  fadl,  that  air  by  fuddenly  expanding,  ge-  the  country  may  thus  be  fupplied  with  water  by  a  ma- 
nerates  ^Id,  its  capacity  for  heat  being  increaftd.  Thus  chine  that  will  coft  little,  and  hardly  go  out  of  repair, 
the  {^afant  cook  his  broth  by  blowing  over  the  fpoon,.  The  laft  pneumatical  engine  which  w’e  fhall  fpeak  of 
even  from  warm  lungs;  a  ftream  of  air  from  a  pipe  is  al-  at  prefeut  is  the  common  fanners,  ufed  for  wannowing 

grain,  and  for  drawing  air  out  of  a  room  :  and  we  have 
I  he  above  account  of  the  procedure  in  working  this  but  few  obfervations  tx>  make  on  them^ 
engine  fhows  that  the  efflux  both  at  N  and  E  becomes  The  wings  of  the  fanners  are^  inclofed  in  a  cylinder 
very  flow  near  the  end.  It  is  found  convenient  therefore  or  drum,  wdiofe  circular  Ades  have  a  laige  opening  BDE 
not  to  wait  for  the  complete  difcharges,  but  to  turn  the  ( Ag.  81.)  round  the  centre,  to  admit. the  air.  By  turning 
coc  5  when  about  30  cubic  feet  of  water  Kaye  been  dif-  the  wings  vapidly  round,  the  air  is  hurried  round  along  ^CdCVlX, 
c  arged  at  N  :  more  work  is  done  in  this  way.  A  gen-  with  them,  and  thus  acquires  a  centrifugal  tendency,  by 
man  ot  great  accuracy  and  knowledge  of  thefe  fubjeits  wluch  it  preffes  ftrongly  on  the  outer  rim  of  the  drum : 

this 
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tJPneumTitic  ^Kis  js 

5:n^ines  ^  ^ej-minated  in  a  trunk  IHGF,  which  goes  ofF  in  a  tan- 
'  gential  direftion  ;  the  air  therefore,  is  driven  along  this 

pafTage.  ^ 

If  the  v.dngs  were  difpofed  in  planes  pafTing  through 
the  axis  C,  the  coinprelllon  of  the  air  by  their  anterior 
furface  would  give  it  fome  tendency  to  efeape  in  every 
direftion,  and  would  obllrudt  in  fome  degree  the  arrival 
of  more  air  through  the  fide-liolts.  They  are  therefore 
reclined  a  little  backward,  as  reprefented  in  the  figure/ 
It  may  be  fliown  that  their  heft  form  w  ould  be  that  of  a 
hyperbolic  fpiral  ahe;  but  the  flraight  form  approaches 
Itifficiently  near  to  the  moil  perfeil  fha})e. 

Much  labour  is  loft,  however,  in  carrying  the  air 
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PNEUMATOSIS.  See  Medicine,  n"  336. 

PNEUMONIA.  See  Medicine,  183. 

PNEUMONICS,  in  pharmacy,  medicines  proper  in 
difeafes  of  the  lungs,  in  which  refpiration  is  afte<fted. 

PO,  a  large  and  celebrated  river  of  Italy,  wliicli  has 
Its  fourcc  at  mount  Vifs  in  Piedmont,  and  on  the  con¬ 
fines  of  Dauphiny.  It  runs  through  Piedmont,  Mont- 
ferrat,  the  Milanefe,  and  duchy  of  Mantua  ;  from  thence 
k  runs  to  the  borders  of  the  -Parmezan,  and  a  part  of 
the  Modenefc  ;  and  having  Entered  the  Ferarefe,  it  be¬ 
gins  to  divide  at  Flclieniolo,  and  proceeds  to  difeharge 
kfelf  into  the  Gulf  of  Venice  by  four  principal  mouths. 
As  it  paftes  along,  it  receives  feveral  rivers,  and  often 
©verflows  Itsliaiiks,  doing  a  great  deal  of  mifehief;  the 
rcafon  of  which  is,  that  moft  of  thofe  rivers  defeend 
from  the  Alps,  and  are  Increafed  by  the  melting  of 
the  fnow. 

PQA,  MEADOW-GRASS  I  A  gcnus  of  the  digynia 
order,  belonging  to  the  pciitaiidria  clafs  of  plants  ;  and 
In  the  natural  method  ranking  under  the  fourth  order, 
Oranma.  The  calyx  is  bivalved  and  multiflorous  ;  the 
fpicula  or  partial  fpike  is  ovate,  with  the  viilvulcs  fca- 
rious  and  a  little  fliarp,  or  thin  on  the  margin.  There 
are  20  fpecies  ;  moft  of  them  grafll's,  and  very  agreeable 
food  for  cattle  ;  for  one  fpecies,  which  grows  in  marfhes, 
the  cattle  will  frequently  go  fo  deep  as  to  endanger  their 
lives.  This  is  called  the  aquaticoy  or  water  reed-grafs. 
It  is  the  largeft  of  the  Britifli  grafles,  growing  to  the 
height  oi  five  or  fix  feet.  The  leaves  are  fmooth,  and 
half  an  inch  wide  or  more.  The  panicle  is  eight  or 
ten  inches  long,  greatly  branched,  and  decked  with  nu¬ 
merous  fpicula  ;  thefe  are  of  a  reddifh  brown  colour  in¬ 
termixed  with  green,  of  a  compreffed  lanceolate  form, 
imbricated  with  about  fix  flow^ers  for  the  moft  part,  but 
vaiying  from  five  to  ten. 

POCHETTE  See  Barbatelli. 

POCOCKE  (Dr  Edward),  one  of  the  moft  learned 
men  in  the  oriental  tongues  in  Europe,  was  the  eldeft 
fon  of  the  Kev.  Edward  Pococke  ;  and  was  bom  at 
Oxford  in  1*604,  was  alfo  bred.  In  1628 

he  was  admitted  probationer-fellow  of  his  college,’^! 
about  the  fame  time  had  prepared  an  edition  of  the 
Second  Epiftle  of  St  Peter,  the  Secckid  and  Third  of 
St  John,  and  that  of  St  Jude,  in  Syriac  and  Greek, 
with  a  Latin  Tranflation  and  Notes.  In  1629  he  was 
ordained  prleft,  and  appointed  chaplain  to  the  Englifli 
merchants  at  Aleppo,  where  he  continued  five  or  fix 
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round  tliofe  parts  of  the  drum  where  it  cannot  efcape. 

The  fanners  would  cither  draw  or  difeharge  almoft 
twice  as  mueh  air  if  an  opening  were  made ‘all  round 
one  fide.  This  could  be  gradually  contracted  (where 
required  for  winnowing)  by  a  furrounding  cone,  and 
thus  directed  againft  the  falling  grain  :  this  has  been 
verified  by  aCtual  trial.  When  ufed  for  drawing  air  out* 
of  a  room  for  ventilation,  it  would  be  much  better  to 
remove  the  outer  fide  of  the  drum  entirely,  and  let  th<^ 
air  fly  freely  off  on  all  fide^;  but  the  flat  fides  are  ne- 
ceffary,  in  order  to  prevent  the  air  from  arriving  at  the 
fanners  any  other  way  but  through  the  central  holes, 
to  which  trunks  fliould  be  fitted  leading  to  the  aparU  I 

ment  which  is  to  be  ventilated. 
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years ;  in  which  time  he  diftinguilhed  himfelf  by  lus  Pocockf# 
fortitude  and  zeal  while  the  plague  raged  there.  At  Podagra.  | 
length  returning  to  England,  he  was  in  1636  appointed  * 
reader  of  1;he  Arabic  leClures  founded  by  archbiihop 
I.aud.  Three  years  after  he  went  to  Conftantinople, 
where  he  profecuted  his  Audit  s  of  the  eaftem  tongues, 
and  procured  many  valuable  manufenpts.  After  near 
four  years  ftay  in  that  city,  he  embarked  in  1640  ;  and 
taking  Paris  in  his  way,  vifitcd  Gabriel  Sionita  the  fa** 
mous  Maronite,  and  Hugo  Grotiiis.  In  1643  he  was 
prefented  to  the  reClory  of  Childrey  in  Berks  ;  and 
about  three  years  after  married  the  daughter  of  Thomas 
Burdett,  Efq.  About  the  middle  of  1647  he  obtained 
the  reftitution  cf  the  falary  of  his  Arabic  leClure,  wliick 
had  been  detained  from  him  about  three  years.  In 
1648  king  Charles  I.  who  was  then  prifoner  in  the 
ifle  of  Wight,  nominated  Mr  Pococke  to  the  profeffor- 
fhip  of  Hebrew^  and  the  canonry^  of  Chrlft-church  an¬ 
nexed  to  it ;  but  in  1650  he  was  ejeCIed  from  his  ca* 
nonry  for  refufing  to  take  the  engagement,  and  foori 
after  a  vote  paffed  for  depriving  him  of  his  Hebrew  and 
Arabic  IcClures ;  but  feveral  govern^  -  of  honfefi,  &ci 
prefenting  a  petition  in  his  favour,  was  fuffered  to 
enjoy  both  thefe  places.  Pie  had  lome  years  before 
publiflied  his  Specimen  Htjlorta  Arahum;  2Sidi  now  ap¬ 
peared  his  Porta  Mqfis:  andfoon  after  rthe  Englifh  Po¬ 
lyglot  edition  of  the  Bible,  to  which  he  had  largely 
contributed,  and  alfo  Eutychius’s  Annals,  with  a  Latin 
verfion.  *  At  the  Reftoration,  he. was  reftored  to  the 
canonry  of  Chrift-church,  and  alfo  received  the  degree 
of  doCtor  of  divinity.  Pic  then  piiblifhed  his  Arabic 
verfion  of  Grotius’s  Treatife  of  the  Truth  of  the  Chrif- 
tian  Religibn  ;  and  an  Arabic  poem  intitled  Lamtato^l 
Ajamy  with  a  Latin  tranflation  and  notes.  Soon  after 
he  publiflied  Gregory  Abul  Pharajius’s  Hiflorta  Dynaf- 
tlariinu  In  1674  publiflied  an  Arabic  veiPion  of  the 
chief  parts  of  the  Liturgy  of  the  Church  of  England ; 
and  a  few  years  after  his  Commentary  on  the  Prophecies 
of  Micah,  Malachi,  Hofea,  and  Joel.  This  great  man 
died  in  1691,  after  having  been  for  many  years  con- 
fcffedly  the  firft  perfon  in  Europe  for  eaftem  learning } 
and  was  no  lefs  worthy  of  admiration  for  his  uncommon 
modefty  and  humility,  and  all  the  virtues  that  can  adorn 
a  Chrillian.  Plis  theological  works^were  republiflied  at 
London  in  1 740,  in  two  volumes  in  folio. 

podagra,  or  the  Gout.  See  Medicine, 
n"’  211.  * 
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dalirlus  PODALIRIUS,  fon  of  jEfculapIus  and  Epione, 
11 .  v/as  one  of  the  pupils  of  the  Centaur  Chiron,  under  whom 
)e'bird.  himfelf  fach  a  mailer  of  medicine,  that  during 

the  Trojan  war  the  Greeks  invited  him  to  their  camp  to 
flop  a  pcllilence  which  had  baffled  the  fltill  of  all  their 
phylicians.  Some  fuppofe,  however,  that  he  went  to 
the  Trojan  war,  not  in  the  capacity  of  a  phyfician  in  the 
Grecian  army,  but  as  a  warrior,  attended  by  his  brother 
Machaon,  in  30  fliips,  with  foldiers  from  CEchalia, 
Ithbme,  and  Trica.  At  his  return  Podalirius  was  Ihip* 
wrecked  on  the  coafl  of  Caria,  where  he  cured  of  the 
falling  flcknefs  a  daughter  of  the  king  of  the  place.  Pie 
fixed  his  habitation  there  ;  and  built  two  towns,  one  of 
which  he  called  Syrna,  after  his  wife.  The  Carians, 
on  his  death,  built  him  a  temple,  and  paid  him  divine 
honours. 

POD  EX,  in  anatomy,  the  fame  with  Anus. 

PODGRAJE.  See  Asisia. 

PODOLIA,  a  province  of  Poland,  bounded  on  the 
eall  by  Volhinia  and  the  river  Ukrain  ;  on  the  north  and 
north-eall,  by  Budfiac  Tartar)^ ;  on  the  fouth-call,  by 
the  river  Niefter,  which  fepamtes  it  from  Beffarabia  and 
Moldavia  in  European  Turkey  on  the  fouth-well ;  and 
by  the  province  of  Red  Ruflia  on  the  north-weft.  It 
is  ufually  divided  into  the  Upper  and  Lower.  In  the 
Upper,  which  is  the  wefteni  part,  the  chief  town  is 
Kamieck,  the  capital  of  Podolia,  and  of  a  palatinate. 
In  the  Lower,  or  eaftern  part  of  Podolia,  the  chief  town 
is  Bracklaw,  the  capital  of  a  palatinate. 

PODOPHYLLUM,  in  botany  :  A  genus  of  the 
monogynia  order,  belonging  to  the  polyandria  clafs  of 
plants ;  and  in  the  natural  method  ranking  under  the 
27  th  order,  Rh(p<ed<E,  The  corolla  has  nine  petals;  the 
calyx  triphyllous ;  the  berry  unilocular,  crowned  with 
the  ftigma. 

PODURA,  or  SPRING  TAIL,  in  zoology,  a  genus 
of  infe6ls  of  the  order  of  aptera.  Ltnn^  Syft.  Nat, 
p.  1013.  They  have  fix  feet  formed  for  running  ;  two 
eyes  compofed  of  eight  facets  ;  a  tail  forked,  bent  under 
the  body,  elaftic,  and  a£ling  like  a  fpring  ;  the  antennne 
are  long  and  fetaceous.  This  genus  is  diftinguiftied 
(.ays  Barbut)  into  feveral  fpecies.  Some  inhabit  ft  ill  wa¬ 
ters,  leaping  and  walking  with  eafe  on  the  furface  of  that 
element.  They  affemble  in  troops  in  the  morning,  on  the 
banks  of  pools,  fifli-ponds,  and  refervoirs ;  others  are  found 
in  damp  places,  under  leaves,  bark,  and  ftones  ;  others 
among  heaps  of  rotten  wood,  muftlrooms,  and  in  melon- 
beds.  In  Lapland,  they  are  feen  running  upon  the  fnow, 
but  when  it  begins  to  melt  they  perifh.  The  podnra,  by 
its  elafticity,  eludes  the  eager  grafp  of  the  naturulift.  Its 
hard  forky  tail  is  a  kind  of  fpring,  by  means  of  whicll 
the  body  of  the  animal  is  thrown  up  into  the  air.”  The 
yjodura  villofa  is  one  of  the  largeft  fpecies  found  in  Bri¬ 
tain,  and  appears  to  be  of  a  brown  footy  colour,  though 
•it  is  really  of  a  yellow  brown,  interfperfed.  throughout 
with  black-coloured  fpots  and  ftreaks.  The  head  and 
thorax  are  hairy,  and  ftick  to  the  fingers  when  touched  : 
the  abdomen  is-'fmooth  :  the  antennae, conlilling  of  four 
articulations,  are  as  long  as  two-thinls  of  the  body.  It 
is  commonly  found  under  ftones. 

POE-bird,  in  ornithology,  is  an  inhabitant  of  fome 
of  the  South  Sea  iflands,  where  it  is  held  in  great  cftcem 
and  veneration  by  the  natives.  It  goes  by  the  name  of 
in  New  Zealand  ;  but  it  is  better  known  by  that  of 
J^oc^bircL  It  is  fomewhat  lefs  than  our  blackbird.  The 
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feathers  arc  of  a  fine  mazarine  blue,  except  thole  of  its 
neck,  which  are  of  a  moil  beautiful  filver  grey,  and  two 
or  three  ftiort  white  ones  which  are  on  the  pinion-joint 
of  the  wing.  Under  its  throat  hang  twm  little  tufts  of 
curled  fnow- white  feathers,  called  its  poks  (the  Otaheitian 
word  for  ear-rings) ;  which  occafioned  the  name  of  poc-^ 
bird  being  given  to  it.  It  is  remarkable  for  the  fweet- 
nefs  of  its  note,  as  well  as  the  beauty  of  its  plumage# 
Its  flefli  is  alfo  delicate  food. 

PCECILE  was  a  famous  portico  at  Athens,  which 
received  its  name  from  the  variety  (  of  paintings 

which  it  contained.  Zeno  kept  his  fchool  tliere  ;  and 
there  alfo  the  ftoics  recei\'ed  their  leflbns,  whence  their 
name,  d  a  porch.  The  Peecile  was  adorned,  among 
many  others,  with  a  picture  of  the  fiege  and  facking  of 
Troy,  the  battle  of  Thefeus  againft  the  Amazons,  and 
the  fight  between  the  Lacedaemonians  and  Athenians  at 
QSnoe  in  Argolis.  The  only  reward  which  Miltiades 
obtained  after  the  battle  of  Marathon  was  to  have  his 
pidlure  drawn  more  confpicuoiis  than  that  of  the  reft  of 
the  officers  that  fought  with  him,  in  the  reprefentatiou 
which  was  made  of  the  engagement,  and  which  was  hung 
up  in  the  Pcecile  in  commemoration  of  that  celebrated 
vi£lory. 

POEM,  a  poetical  compofition.  See  Poetry. 

POESTUM,  or  PosiDONiA,  an  ancient  city  of 
Grecia  Magna,  now  part  of  the  kingdom  of  Naples. 
It  was  founded  by  one  of  thofe  colonies  from  Greece 
which  in  the  early  ages  eftablifhed  themfelves  in  Italy ; 
and  it  flouriihed  before  the  foundation  of  Rome  itfelf. 
It  was  deftroyed  by  the  Goths  cn  the  decline  of  the 
Roman  empire,  who  in  their  barbarous  zeal  for  the 
Chriftian  religion  overturned  every  place  of  Pagan  wor- 
fhip  which  was  expofed  to  their  ravages.  Since  that 
time  it  has  been  in  ruins  ;  and  thefe  ruins  were  unknown 
till  they  were  difeovered  in  the  following  maimer  :  “  In 
the  year  1755  the  author  of  the  Antiquities y  Hif^ 
tory^  and  Vie^s  of  Poejium )y  an  apprentice  to  a  painter 
at  Naples,  who  was  on  a  vilit  to  his  friends  at  Capaccio, 
by  accident  took  a  walk  to  the  mountains  which  fur- 
round  the  territory  of  Poeftum.  The  only  habitation 
be  perceived  was  the  cottage  of  a  farmer,  who  cultivated 
the  bell  part  of  the  ground,  and  referved  the  reft  for 
pafture.  The  ruins  of  the  ancient  city  made  a  part  of 
this  view,  and  particularly  ilruck  the  eyes  of  the  young 
painter;  who,  approaching  nearer,  faw  with  aftonifli- 
ment  walls,  towers,  gates,  and  temples.  Upon  'his  re« 
turn  to  Capnccio,  he  confiilted  the  neighbouring  people 
about  the  origin  of  tliefe  monuments  of  antiquity.  He 
could  only  learn,  that  this  part  of  the  country  had  been 
uncultivated  and  abandoned  during  their  memoiy  ;  that 
about  ten  years  before,  the  fanner,  whofe  habitation  he 
had  noticed,  eilabliffied  himfelf  there  ;  and  that  having 
dug  in  many  places  and  fearched  among  the  ruins  that 
lay  round  him,  he  had  fourtd  treafui^s  fiifficient  to  enable 
him  to  purchafe  the  whole.  At  the  painter’s  return 
to  Naples,  he  informed  his  mailer  of  thefe  particulars, 
whofe  cariofity  was  fo  greatly  excited  by  tlic  defeription, 
that  he  took  a  journey-  to  the  place,  and  made  drawings 
of  the  principal  views.  Thefe  were  ffiown  to  the  king 
of  Naples,  who  ordered  the  ruins  to  be  cleared,  and 
Poeftum  arofe  from  the  obfeurity  in  which  it  had  re¬ 
mained  for  Upwards  of  700  years,  as  little  known  to  the 
nelghbourifig  inhabitants  as  to  travellers.” 

Our  autiior  gives  the  following  defeription  of  it  in’ 
Y  its 
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Pofftum.  jts  prefent  ftate.  It  is,  fays  he,  of  an  oblong  figure, 

-  about  two  miles  and  a  half  in  circumference.  It  has 

four  gates,  which  are  oppofite  to  each  other.  On  the 
key-ftone  of  the  arch  of  the  north  gate,  on  the  outfide, 
is  tlie  figure  of  Neptune  in  baffo  relievo,  and  within  a 
hippocampus.  The  walls  which  ttill  remain  are  com- 
pofed  of  very  large  cubical  Hones,'  and  are  extremely 
thick,  in  fome  parts  18  feet.  That  the  walls  have  re¬ 
mained  unto  this  time  is  owing  to  the  very  exa6l  manner 
in  which  the  Hones  are  fitted  to  one  another  (a  circiim- 
ftance  obfeiwed  univerfally  in  the  mafonry  of  the  an¬ 
cients),  and  perhaps  in  fome  meafiire  to  a  Haladlical 
concretion  which  has  grown  over  them.  On  the  walls 
here  and  there  are  placed  towers  of  different  heights ; 
thofe  near  the  gates  being  much  higher  and  larger  than 
the  others,  and  evidently  of  modern  workmanfhip.  He 
obferves,  that,  from  its  fitpation  among  marfhes,  bitu¬ 
minous  and  fulphureous  fprings,  PoeHum  muH  have  been 
*  iin  whole  fome  ;  a  circumHance  mentioned  by  Strabo, 

^orhojam  earn  facit  Jluvius  in  paludes  diffujus.  In  fuch 
a  fituation  the  water  muH  have  been  bad.  Hence  the 
inhabitants  were  obliged  to  convey  that  necefiary  of  life 
from  purer  fprings  by  means  of  aqueducts,  of  which 
many  veHiges  Hill  remain. 

The  principal  monuments  of  antiquity  are  a  theatre, 
fill  amphitheatre,,  and  three  temples.  The  theatre  and 
amphitheatre  are  much  ruined.  The  firH  temple  is 
hexaHylos,  and  amphiproHylos.  At  one  end,  the  pi- 
laHers  and  two  columns  which  divided  the  cellafrom  the 
pronaos  are  Hill  remaining.  Within  the  cella  are  two  rows 
of  fmaller  columns,  with  an  architrave,  which  fupport 
the  fecond  order.  This  temple  our  author  takes  to  be 


of  that  kind  called  by  Vitmvius  hyphathros^  and  fupports  Poefium, 
his  Opinion  by  a  quotation  from  that  author.  The  fe- 
cond  temple  is  alfo  amphiproHylos  :  it 'lias  nine  columns  ^  ^ 
in  front  and  18  in  flank,  and  feems  to  be  of  that  kind 
called  by  Vitruvius  pfeudodipteros.  The  third  is  Hkewife 
amphiproHylos..  It  has  fix  columns- in  front  and  13  in 
flank.  Vitruvius  calls  this  kind  of  temple  peripteros, 

“  The  columns  of  thefe  temples  (fays  our  author)  are 
of  that  kind  of  Doric  order  which  we  find  employed  in 
works  of  the  greateH  antiquity.  They  are  hardly  five 
diameters  in  height.  They  are  without  bafes,  which 
alfo  has  been  urged  as  a  proof  of  their  antiquity  ;  but 
we  do  not  find  that  the  ancients  ever  ufed  bafes  to  this 
order,  at  leaH  till  very  late.  Vitruvius  makes  no  men¬ 
tion  of  bafes  for  this  oi*der ;  and  the  only  iiiHance  wx 
have  of  it  is  in  the  fiidl  order  of  the  colifaeum  at  Rome, 
which*  was  built  by  Vefpafian.  The  pillars-  of  thefe 
temples  are  fluted  with  very  fhallow  flutings  in  the  man¬ 
ner  deferibed  by  Vitruviusi  The  columns  diminifli  from 
the  bottom,  which  was  the  moft  ancient  method  almoft 
univerfally  in  all  the  orders.  The  columns  have  aHragals 
of  a  very  Angular  form  ;  which  fhows  the  error  of  thofe, 
who  imagine  that  this  member  was  firH  invented  with 
the  Ionic  order,  to  which  the  Greeks  gave  an  aHragal, 
and  that  the  Romans  were  the  firft  who  applied  it  to 
the  Doric.  The  echinus  of  the  capitol  is  of  the  fame 
form  with  that  of  the  temple  of  Corinth  deferibed  by 
Le  Roy.’^  See  S^inburne^s  Travels  in  the  T'lvo  Sicilies ^ 
vol.  ii.  p.  13 1 — 140. 

POET,  the  author  of  a  poem.  See  the  article* 
Poetry. 

Provencal  Poets.  See  Troubadours. 
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Amidst  thofe  thick  clouds  which  envelope  the 
firH  ages  of  the  world,  reafon  and  liiHory  throw 
fome  lights  on  the  origin  and  primitive  employment  of 
tliis  divine  art.  Reafon  fuggeHs,  that  before  the  inven¬ 
tion  of  letters,  all  the  people  of  the  earth  had  no  other 
method  of  tranfmitting  to  their  defeendants  the  prin¬ 
ciples  of  their  worfhip,  their  religious  ceremonies^  their 
.laws,  and  the  renowned  alliens  of  their  fages  and  heroes, 
than  by  poetry ;  which  included  all  thefe  objects  in  a 
kind  of  hymns  that  fathej's  fung  to  their  children,  in 
order  to  engrave  them  with  incTelible  Hrokes  in  their 
hearts.  HiHory  not  only  informs  us,  that  Mofes  and 
Miriam,  the  firH  authors  that  are  known  to  mankind, 
fung,  on  the  borders  of  the  Red  Sea,  a  fong  of  divine 
praife,  to  celebrate  the  deliverance  which  the  Almighty  had 
vouclifafed  to  the  people  of  Ifrael,  by  opening  a  paHage 
to  them  through  the  waters ;  but  it  has  alfo  tranfmitted 
to  us  the  fong  itfelf,  which  is  at  once  the  moH  ancient 
monument  and  a  maHer-piece  of  poetic  compofitlon. 

The  Greeks,  a  people  the  moH  ingenious,  the  moft 
animated,  and  in  every  fenfe  the  moft  accompliflied,  that 
the  world  ever  produced — ft  rove  to  ravifh  from  the  He¬ 
brews  the  precious  gift  of  poetry,.,  which  was  vouchfafed 
them  by  the  Supreme  Author  of  all  nature,  that  they 
might  aferibe  it  to  their  falfe  deities.  According  to 
their  ingenious  fiftions,  Apollo  became  the  god  of  poe- 
tr)*,  and  dwelt  on  the  hills  of  Phocis,  Parnafliis,  -and 
Helicon,  whofe  feet  were  waflied  by  the  waters  of  Hyp- 
pocrenc;  of  which  each  mortal  that  ever  drank  was 


feized  with  a  facred  delirium.  The  immortal  fwans 
floated  on  its  waves.  Apollo  was  accompanied  by  the 
Mufes — thofe  nine  learned  fiHers— the  daughters  of 
Memory:  and  he  was  conHantly  attended  by  the  Graces.- 
Pegafus^  his  winged  courier,  tranfported  him  with  a  ra¬ 
pid  flight  into  all  tlie  regions  of  tlie  univerfe.  Happy 
emblems  !  by  which  we  at  this  day  embellifli  our  poe- 
ti*y,  as  no  one  has  ever  yet  been  able  to  invent  more 
brilliant  images.. 

The  literary  annals  of  all-  nations  afford  veHiges  of 
poetry  from  the  remoteft  ages.  They  are  found  among 
the  moH  favage  of  the  ancient  barbarians,  and  the  moil 
defolate  of  all  the  Americans.  Nature  aflerts  her  rights, 
in  every  country  and  every  age.  Tacitus  mentions 
the  verfes  and  the  hymns  of  the  Germans,  at  the  time 
when  that  rough  people  yet  inhabited  the  woods,  and. 
while  their  manners  were  Hill  favage..  The  firH  inha¬ 
bitants  of  Riinnia,  and  the  other  northern  countries, 
thofe  of  Gaul,  Albion,  Iberia,  Aufonia,  and  other  na¬ 
tions  of  Europe,  liad  their  poetry,  as  well  as  the  an¬ 
cient  people  of  Afia,  and  of  the  known  borders  of  A- 
frica.  But  the  fimple  produ6lians  of  nature  have  coj> 
Hantry  fomething  unformed,  rough,  and  favage.  The 
Divine  Wifdom  appears  to  have  placed  the  ingenious  and 
poliHisd  part  of  mankind  on  the  earth,  in  order  to  refine 
that  which  comes  from  her  bofom  rude  and  imperfe(ft : 
and  thus  art  has  poliHied  poetry,  which  ilTued  quite  naked 
and  favage  from  the  brains  of  the  firH  of  mankind. 

But  what  is  Poetry  I  It  would  be  to  abridge  the 
6  limits 


I 
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t  limits  of  the  poetic  empire,  to  contraft  the  fphere  of 
^  finiticn  ^his  divine  art,  fliould  we  fay,  in  imitation  of  all  the 
♦:  t>uetry.  ^j^^Jonaries  and  other  treatifes  on  verfificatlon,  That 
poetry  is  the  art  of  making  verfes^  of  lines  or  periods  that 
are  in  rhyme  or  metre.  This  is  rather  a  grammatical 
explanation  of  the  word,  than  a  real  definition  of  the 
thing,  and  it  would  be  to  degrade  poetry  thus  to  de¬ 
fine  it.  The  father  of  criticifm  has  denominated  poe¬ 
try  T£;^^yM  an  imitative  art  *  but  this,  though 

jull  in  itfelf,  is  too  general  for  a  definition,  as  it  does 
not  diferiminate  poetry  from  other  arts  which  depend 
equally  on  imitation.  The  juileft  definition  feems  to 
be  that  given  by  Baron  Bielfield  %  That  poetry  is  the 
\  FJem.of  exprejfing  our  thoughts  by  fidion.  In  fa6f,  it  is  af- 

ter  this  manner  (if  we  refled  with  attention)  that  all 
the  metaphors  and  allegories,  all  the  various  kinds  of 
fidion,  form  the  fir  ft  materials  of  a  poetic  edifice  :  it 
is  thus  that  all  images,  all  comparifons,  allufions,  and 
figures,  efpecially  thofe  which  perfonify  moral  fubjeds, 
as  virtues  and  vices,  concur  to  the  decorating  of  fiich  a 
ftrudure.  A  work,  therefore,  that  is  filled  with  in¬ 
vention,  that  inceflantly  prefents  images  which  render 
the  reader  attentive  and  affeded,  where  the  author 
gives  interefting  fenthnents  to  every  thing  that  he  makes 
fpeak,  and  where  he  makes  fpeak  by  fenfible  figures 
all  thofe  objeds  which  would  affed  the  mind  but  weak¬ 
ly  when  clothed  in  a  fimple  profaic  ftyle,  fuch  a  work 
'is  a  poem.  While  that,  though  it  be  in  verfe,  which 
^  IS  of  a  didadic,  dogmatic,  or  moral  nature,  and  where 

the  objeds  are  prefented  in  a  manner  quite  fimple,  with¬ 
out  fidion,  without  images  or  ornaments,  cannot  be 
called  poetry^  but  merely  a  work  in  verfe  ;  for  the  art 
of  reducing  thoughts,  maxims,  and  periods,  into  rhyme 
or  metre,  is  very  different  from  the  art  of  poetr)^ 

An  ingenious  fable,  a  lively  and  interefting  romance, 
a  comedy,  the  fublime  narrative  of  the  adions  of  a  hero, 
fuch  as  the  Telemaehus  of  M.  Fenelon,  though  written 
in  profe,  but' in  meafured  profe,  is  therefore  a  work  of 
poetry ;  bccaufe  the  foundation  and  the  fuperftrudure 
are  the  produdions  of  genius,  as  the  whole  proceeds 
from  fidion ;  and  truth  itfelf  appears  to  have  employed 
an  innocent  and  agreeable  deception  to  inftrud»with  ef¬ 
ficacy.  This  is  fo  true,^that  the  pencil  alfo,  in  order  to 
pleafe  and  affed,  has  recourfe  to  fidion  ;  and  this  part 
of  painting  is  called  poetic  compoftion  of  a  pi&ure.  It 
is  therefore  by, the  aid  of  fidion  that  poetry,  fo  to 
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fpeak,  paints  its  expreffions,  that  It  give^  a  body  and  a 
mind  to  Its  thoughts,  that  it  animates  and  exalts  that 
which  would  otherwife  have  remained  arid  and  Infenfi-'- 
ble.  It  is  the  peculiar  privilege  of  poetry  to  exalt  ina¬ 
nimate  things  into  animals,  and  abftrad  ideas  into  per- 
fons.  The  former  licence  is  fo  common,  that  it  Is  now 
confidered  as  nothing  more  than  a  charaderiftical  dialed 
appropriated  by  the  poets  to  diftinguifii  themfeives  from 
the  writers  of  profe  ;  and  it  is  at  the  fame  time  fo  effen- 
tial,  that  we  queftlon  much  if  this  fpecies  of  compofi-i 
tion  could  fubfift  without  it :  for  It  will  perhaps,  upon 
examination,  be  found,  tint  in  every  poetical  defeription 
fome  of  the  qualities  of  Animal  Nature  are  aferibed  to 
things  net  having  life.  Every  work,  therefore,  where 
the  thoughts  are  expreffed  by  fidions  or  Images,  is  po¬ 
etic  ;  and  every  work  where  they  are  expreffed  natu- 
ndly,  fimply,  and  without  ornament,  although  it  be  in 
verfe,  is  profaic. 

Verfe,  however.  Is  not  to  be  regarded  as  foreign  or 
fuperfluous  to  ‘poetry.  To  reduce  thofe  Images,  thofe 
fidions,  into  verfe,  is  one  of  the  greateft  difficulties  In 
poetry,  and  one  of  the  greateft  merits  in  a  poem  :  and 
for  thefe  reafons,  the  cadence,  the  harmony  of  founds, 
particularly  that  of  rhyme,  delight  the  ear  to  a  high 
degree,  and  the  mind  infenfibly  repeats  them  while  the 
eye  reads  them.  There  refults  therefore  a  pleafure  to 
the  mind,  and  a  ftrong  attachment  to  thefe  ornaments : 
but  this  pleafure  would  be  frivolous,  and  even  chlldifii,  3 
if  it  were  not  attended  by  a  real  utility.  Verfes  w^ere  ^^erfe. 
Invented  in  the  firft  ages  of  the  world,  merely 
aid  and  to  ftrengthen  the  memory:  for  cadence,  har-^Qp^py^ 
niony,  and  efpecially  rhyme,  afford  the  greateft  affiftance  of  its  ex- 
to  the  memory  that  art  can  invent ;  and  the  images,  cclleucies. 
or  poetic  fidions,  that  ftrike  our  fenfes,  affift  in  graving 
them  with  fuch  deep  traces  in  our  minds,  as  even  time 
itfelf  frequently 'Cannot  efface.  How  many  excellent 
,  fentences,  maxims,  and  precepts,  would 
ried  in  the  abyfs  of  oblivion,  if  poetry  had 
not  preferved  them  by  Its  harmony  ?  To  give  more 
efficacy  to  this  lively  impreflion,  the  firft  poets  fung^ 
their  verfes,  and  the  words  and  phrafes  muft  neccffiirily 
have  been  reduced,  at  leaft  to  cadence,  or  they  could 
not  have  been  fufceptible  of  mufical  expreffioii.  One 
of  the  great  excellencies,  therefoi-e,  though  not  a  ne- 
ceiTaiy  conftituent,  of  poetr}",  confiils  in  its  being  ex¬ 
preffed  in  verfe.  See  Part  IIL 


apophth^ms 
have  been  bu 


Part  I.  GENERAL  PRINCIPLES  of  the  ART. 


Sect.  I.  Of  the  Effence  and  End  of  Poetry* 

effence  of  Polite  Arts  In  general,  and  confe- 
-I  qiiently  of  poetry  in  particular,  confifts  in  exprejfion  ; 
and  we  think  that,  to  be  poetic,  the  expreffion  muft 
^  neceffarily  arife  from  fAwn,  or  invention.  ^{See  the  ar- 
iffence  of  tide  Art,  particularly  from  n°  12.  to  the  end.  )  This  in- 
>oetry.  vention,  which  is  the  fruit  of  happy  genius  alone,  ari- 
fes,  I.  From  the  fubjed  itfelf  of  which  we  undertake 
to  treat :  2.  From  the  manner  In  which  we  treat  that 
fubjed,  or  the  fpecies  of  WTiting  of  which  we  make 
:  3.  From  the  plan  that  we  propofe  to  follow  in 
conformity  to  this  manner;  and,  4.  From  the  method 
of  executing  this  plan  in  its  full  detail.'  Qur  firft  guides, 
t^e  ancients,  afford  us  no  lights  that  can  elucidate  all 
tnefe  objeds  in  generd.  The  precepts  which  Ariftotle 


lays  down,  relate  to  epic  and  dramatic  poetry  only  i 
and  which,  by  the  wTiy,  confirms  our  ide;i,  that  anti¬ 
quity  Itfelf  made  the  effence  of  poetry  to  coiifift  in  fic¬ 
tion,  and  not  in  that  fpecies  of  verfe  which  Is  deftitute 
of  it,  or  in  that  which  Is  not  capable  of  it.  But  fince 
this  art  lias  arrived  to  a  great  degree  of  perfedlon  ;  and 
as  poetry,  like  elcdriclty,  communicates  its  fire  to  eve¬ 
ry  thing  it  touches,  and  animates  and  cmbellilhes  what¬ 
ever  it  treats ;  there  feems  to  be  no  fubjed  in  the  uni- 
verfe  to  which  poetry  cannot  be  applied,  and  which  it 
cannot  render  equally  brilliant  and  pleafmg.  From  this 
univerfality  of  poetry,  from  its  peculiar  property  of  ex- 
preifion  by  fidion,  which  is  applicable  to  all  fubjeds, 
have  arifen  its  different  fpecies,  of  which  a  particular 
defeription  will  be  given  In  th^  fee ond  part. 

Iit>race,  in  a  weihknown  verfe,  has  been  fuppofed  to 
y  z  declare 
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declare  the  end  of  poetrr  to  be  twofold,  to  pleafe,  ar  to 

invention 


S 

End  of 
poetry. 

#  FJfays  »n 
Pettry  and 

pa:  t  U 
chap.  i. 


t  Hor.  At. 
d^oet.233'-' 
347- 


Afut  prodejfe  valunty  (tut  delcBare  poeti£. 

But  Dr  Beattie  *  maintains,  that  the  ultimate  end  of 
this  art  is  to  pleafe ;  iiiHrii^ioii  being  only  one  of  the 
means  (and  not  always  a  necelTaiy  one)  by  which  that 
ultimate  end  is  to  be  accomplifhed.  The  paffage  rightly 
underflood,  he  obferves,  will  not  appear  to  contain  any 
thing  inconfiftent  with  this  dodlrine.  The  author  is' 
tliere  flating  a  comparifon  between  the  Greek  and  Ro¬ 
man  writers,  with  a  view  to  the  poetry  of  the  flage  ;  and, 
after  commending  the  former  for  their  corredlnefs,  and 
for  the  liberal  fpirit  whereunth  they  conducted  their 
literary  labours,  and  blaming  his  countrymen  for  tlieir 
inaccuracy  and  avarice,  he  proceeds  tlius  ;  “  The  ends 
propofed  by  our  dramatic  poets  (or  by  poets  in  ge¬ 
neral)  are,  to  pleafe,  to  inilrudl,  or  to  do  both.  When 
inftrudtion  is  your  aim,  let  your  moral  fentences  be 
exprefled  with  brevity,  that  they  may  be  readily  un- 
derllood,  and  long  remembered ;  where  you  mean  to 
pleafe,  let  your  hdlions  b^e  conformable  to  truth,  or 
probability.  The  elder  part  of  your  audience  (or 
readers)  have  no  reKlh  for  poems  that  give  pleafure  only 
without  inftruftion  ;  nor  the  younger  for  fuch  writings 
as  give  inflrii^ion  without  pleafure.  He  only  can  fe- 
cua*e  the  univerfal  fuffrage  in  his  favom*,  w^ho  blends 
the  ufeful  with  the  agreeable,  and  delights  at  the  fame 
time  that  he  inflriidls  the  reader.  Such  are  the  works 
that  bring  money  to  the  bookfeller,  that  pafs  into  fo 
reign  countries,  and  peipetuate  the  author^s  name 
through  a  long  fucceffion  of  ages  — Now,  what  is 
the  meaning  of  all  this?  What,  but  that  to  the  perfiBlon 
of  dramatic  poetry  (or.  If  you  pleafe,  of  poetiy  in  ge¬ 
neral)  both  found  morals  and  beautiful  fi^lion  are  re- 
quifite  ?  But  Horace  never  meant  to  fay,  that  inflruc- 
lion,  as  well  as  pleafure,  is  neceflary  to  give  to  any 
compofitjon  the  poetical  charaBer ;  or  he  would  not  in 
another  place  have  celebrated  with  fo  much  affedlion 
and  rapture  the  melting  flrains  of  Sappho,  and  the 
playful  genius  of  Anacreon  J, — two  authors  tranfeen- 
dently  fvveet,  but  not  remarkably  inftrudlive.  We  are 
fure,  that  pathos,  and  harmony,  and  elevated  language,, 
were,  in  Horace’s  opinion,  elTential  to  poetry  §  ;  and 
of  thefe  decorations  nobody  will  affirm  that  inftru<B:Ion 
is  the  end,  who  confiders  that  the  moil  Inflruflive  books 
in  the  world  are  written  in  plain  profe. 

In  fhort,  our  author  has  endeavoured  by  many  inge¬ 
nious  arguments  and  illuflratlons  to  eflabllfh  it  as  a 
truth  in  criticifm,  that  the  end  of  poetry  is  to  pleafe,. 
Verfes,  if  pleafmg,  may  be  poetical,  though  they  coa- 
\ey  little  or  no  inftruftion  ;  but  verfes,  whofe  foie  me¬ 
rit  it  is  that  they  convey  inflrudlion,  are  not  poeti¬ 
cal.  Inftruetion,  however,  he  admits,  efpeclally  in 
poems  of  length,  is  neceffary  to  their  perfeBlov^  be- 
caiife  they  would  not  be  perfectly  agreeable  without  it. 

Sect.  II.  Of  the  Standard  of  Poetical  Inven-^ 
tion. 

Homer’s  beautiful  defeription  of  the  heavens  and 
earth,  as  they  appear  in  a  calm  evening  by  the  light  of 
Id-ed  moon  and  liars,  concludes  with  this  circumflance, 

^  /iiad.h.S.  “  And  the  heart  of  the  fliepherd  is  glad  Madame 
Dacler,  from  the  turn  fhe  gives  to  the  paffage  in  her 
vcrfion,  feems  to  think,  and  Pope,  in  order  perhaps  to 
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§  Hor.  Fat, 
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ver.  40. 
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make  out  his  couplet,  mfinuates,  that  the  gladnefs  of  Of 
the  fliepherd  Is  owing  to  his  fenfe  of  the  utility  of  thofe 
luminaries.  And  this  may  in  part  be  the  cafe  :  but 
this  is  not  in  Homer;  nor  is  it  a  neceffary  confideration. 

It  is  true,  that,  in  contemplating  the  material  univerfe, 
tliey  who  difeern  the  caufes  and  effedls  of  things  inufl 
be  more  rapt-uroufly  entertained  than  thofe  who  perceive 
nothing  but  fhape  and  lize,  colour  and  motion. 
in  the  mere  oiitfide  of  Nature’s  work,  there  is  a  fplendor 
and  a  magnificence  to  wliich^even  untutored  minds  can-^ 
not  attend  without  great  delight. 

Not  that  all  peafants  or  all  philofophers  are  equally 
fufceptible  of  thefe  charming  Impreflions.  It  is  ftrange 
to  obferve  the  calloufnefs  of  fome  men,  before  whom  all 
the  glories  of  heaven  and  earth  pafs  In  daily  fucceffion, 
without  touching  their  hearts,  elevating  their  fancy,  or 
leaving  any  durable  remembrance.  Even  of  thofe  who 
pretend  to  fenfibility,  how  many  are  there  to  whom  the 
luflre  of  the  rifing  or  fetting  fun;  the  fparkling  concave 
of  the  midnight-flcy  ;  the  mountain-fore  ft  tolling  and 
roaring  to  the  florm,  or  warbling  with  all  the  melodies 
of  a  fummer-evening  ;  the  fweet  interchange  of  hill  and 
dale,  fhade  and  funfhine,  grove,  lawn,  and  water,  which 
an  extenfive  landfcape  offers  to  the  riew  ;  the  feenery 
of  the  ocean,  fo  lovely,  fo  majeftic,  and  fo  tremendous; 
and  the  many  pleafing  varieties  of  the  animal  and  vege¬ 
table  kingdoms,  could  never  afford  fo  much  real  fatisfac- 
tion,  as  the  Reams  and  noife  of  a  ball-room,  the  infipid 
fiddling  and  fqueaking  of  an  opera,  or  the  vexations  and 
wranglings  of  a  card-table  1 

But  fome  minds  there  are  of  a  different  make  ;  who^ 
even  in  the  early  part  of  life,  receive  from  the  contem¬ 
plation  of  Nature  a  fpecies  of  delight  which  they  would 
hardly  exchange  for  any  other,  and  who,  as  avarice  and 
ambition  are  not  the  infirmities  of  that  period,  would,, 
with  equal  fincerity  and  rapture,  exclaim. 


I  care  not,  Fortune,  what  you  me  deny ; 

You  cannot  rob  me  of  free  Nature’s  grace  ; 

You  cannot  flint  the  windows  of  tlie  Iky, 

Through  which  Aurora  ihows  her  bright’iiing  face; 
You  cannot  bar  my  conftant  feet  to  trace 
The  woods  and  lawns  by  living  ftream  at  eve. 

Cafl/e  of  Indolence, 

Such  minds  have  always  in  them  the  feeds  of  tnie  tafte,, 
and  frequently  of  imitative  genius.  At  lead,  thoiigR 
their  enthufiaftic  or  vifionary  turn  of  mind  (as  the  miiU 
of  die  world  would  call  it)  fhoiild  not  always  incline 
them  to  pradlife  poetry  or  painting,  wc  need  not  fcruple 
to  aSirm,  that  without  fome  portion  of  this  entlnifiafm 
no  perfon  ever  became  a  true  poet  or  painter.  For  he 
who  would  imitate  the  works  of  nature,  mull  firil  ac¬ 
curately  obferve  them  ;  and  accurate  obfervalion  is  to 
be  expeded  from  thofe  only  who  take  great  pleafure 
in  It. 

To  a  mind  thus  difpofed  no  pait  of  creation  is  indif¬ 
ferent.  In  the  crowded  city  and  howling  wildernefs ; 
in  the  cultivated  province  and  folitary  ifle  ;  in  the 
flowery  lawn  and  craggy  mountain  ;  in  the  murmur  of 
the  rivulet  and  in  tjie  uproar  of  the  ocean  ;  in  the  ra¬ 
diance  of  fummer  and  gloom  of  winter  ;  in  the  thunder 
of  heaven  and  in  the  whifper  of  the  breeze  ;  he  ftil! 
finds  fomething  to  roiize  ox  to  foothe  his  imagination,, 
to  draw  forth  his  affedlions,  or  to  employ  his  under- 
ftanding.  And  from  every  mental  energy  that  Is  not 

attended. 
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^  attended  with  pain,  and  evert  from  fome  of  thofe  that 
ic>n,  as  moderate  terror  and  pity,  a  found  mind  derives 
—  fatisfaaion;  exercife  being  equally  neceflary  to  the  body 
and  the  foul,  and  to  both  equally  produftive  of  health 

and  pleafure.  >  .  r  n  n 

This  happy  fenfibility  to  the  beauties  of  nature  mould 

be  cherifhed  in  young  perfons.  It  engages  them  to 
contemplate  the  Creator  in  his  wonderful  w'orks;  it  pu- 
rifxca  and  harmonizes  the  foul,  and  prepares  it  for  moral 
and  intelleftual  difcipline ;  it  fupplies  an  endlefs  fource 
of  amufement ;  it  contributes  even  to  bodily  health  : 
and,  as  adrift  analogy  fubfifts between  material  and  mo¬ 
ral  beauty,  it  leads  the  lieart  by  an  eafy  tranfition  from 
the  one  to  the  other  ;  and  thus  recommends  virtue  for 
its  tranfcendant  lovelinefs,  and  makes  rfce  appear  the 
objedf  of  contempt  and  abomination.  An  intimate  ac¬ 
quaintance  with  the  bed  deferiptive  poets,  Spenfer,  Mil- 
ton,  and  Thomfon,  but  above  all  with  the  divine  Geor- 
gic,  joined  to  fome  pradfice  in  the  art  of  drawing,  v/ill 
promote  this  amiable  fenfibility  in  early  years  :  for  then 
the  face  of  nature  has  novelty  fuperadded  to  its  other 
charms,  the  pafiions  are  not  pre-engaged,  the  heart 
is  free  from  care,  and  the  imagination  warm  and  ro¬ 
mantic. 

.  But  not  to  infift  longer  on  thofe  ardent  emotions  that 

tlaii  rd  of  are  peculiar  to  the  enthufiadic  difciple  of  nature,  may  it 
“St,:.  not  be  affirmed  of  all  men,  without  exception,  or  at 
lead  of  alf  the  enlightened  part  of  mankind,  that  they 
are  gratified  by  the  contemplation  of  things  natural  as 
oppofed  to  unnatural  I  Mondroiis  fights  pleafe  but  for 
a  moment,  if  they  pleafe  at  all ;  for  they  derive  their 
charm  from  the  beholder’s  amazement,  which  is  quickly 
over.  We  read  indeed  of  a  man  of  rank  in  Sicily 
#  w}^o  choofes  to  adorn  his  villa  with  pi(ftures  and  datues 

♦i/j,  t  24.®^  unnatural  deformity;  but  it  is  a  fingular  lii- 

'  *  dance  ;  and  one  would  not  be  much  more  furprifed  to 

hear  of  a  perfon  living  without  food,  or  growing  fat  by 
the  ufe  of  poifon.  To  fay  of  any  thing,  that  it  is 
contrary  to  nature^  denotes  cenfure  and  diigud  on  the 
part  of  the  fpeaker ;  as  the  eprtliet  natural  intimates  an 
agreeable  quality,  and  feems  for  the  mod  part  to  imply, 
that  a  thing  is  as  it  ought  tOf  be,  fuitable  to  our  own 
tade,  and  congenial  with  our  own  conditution.  Think 
with  wffiat  fentiments  we  diould  perufe  a  poem,  in  whidv 
nature  was  totally  mifreprefented,  and  princljiks  of 
thought,  and  of  opei^ation  fuppofed  to  take  place,  re¬ 
pugnant  to  every  thing  we  had  feen  or  heard  of : — in 
which,  for  example,  avarice  and  eoldnefs  were  afenbed 
to  youth,  and  prodigality  and  palfionate  attachment  to 
the  old ;  in  which  men  were  made  to  ad  at  random, 
fometimea  according  to  eharader,  and  fornetimes  con¬ 
trary  to  it ;  in  wffiich  cruelty  and  envy  were  produdive 
of  love,  and  beneficence  and  kind  afFedlon  of  hatred  ; 
in  which  beauty  was  invariably  the  objed  of  diflike,  and 
uglinefs  of  defire  ;  in  which  fociety  was  rendered  happy 
by  atheilm  and  the  promlfcuous  perpetration  of  crimes, 
and  juflice  and  fortitude  were  held  in  unlverfal  contempt. 
Or  think,  how  We  fhould  reliffi  a  painting,  where  no 
regard  was  had  to  the  proportions,  colour  s,  or  any  of 
the  phyfical  laws,  of  Nature: — where  the  ears  and  eyes 
d  animals  were  placed  in  their  fiioulders  ;  where-  the 
iky  was  green  and  the  grafs  crimfon  ;  where  trees  grew 
With  their  branches  in  the  earth  and  their  roots  in  the 
mr;  men  were  feen  fighting  after  their  heads  were 
cut  oil,  fhips  litJling  on  the  land,  lions  entangled  in  cob^ 
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webs,  ffieep  preying* on  dead  caj'cafes,  fillies  fportliig  In  Oi 
the  woods,  and  elephants  walking  on  the  fea.  Could 
fucli  figures  and  combinations  give  pleafure,  or  merit  the 
appellation  of  fubllme  or  beautiful  I  Should  we  hefitate 
to" pronounce  their  author  mad?  And  are  the'  abfurdlties 
of  madmen  proper  fubje^fs  either  of  amufement  or  of  imi¬ 
tation  to  reafonable  beings  ? 

Let  it  be  remarked,  too,  that  though  we  difilngulffi  ^ 
our  internal  powers  by  different  names,  becaufe  other- 
wife  we  could  not  fpeak  of  them  fo  as  to  be  uncierftood, 
they  are  all  but  fo  many  energies  of  the  fame  individual 
mind  ;  and  therefore  it  is  not  to  be  fuppofed,  that  wdiat 
contradifts  any  one  leading  faculty  fhould  yield  perma¬ 
nent  delight  to  the  reft.  That  cannot  be  agreeable  to 
reafoii,  which  confeience  difapproves;  nor  can  that  gra¬ 
tify  imagination,  wffiich  is  repugnant  to  reafon. - Be- 

fides,  belief  and  acquiefcence  of  mind  are  pleafant,  as 
diftruft  and  difbelief  are  painful and  therefore,  that 
only  can  give  folid  and  general  fatisfadlion,  which  has^ 
fomethlng  of  plaufibility  in  it ;  fomething  which  we 
conceive  it  poffible  for  a  rational  being  to  believe.  But  - 
no  rational  being  can  acquiefee  in  what  is  obvioufty  con¬ 
trary  to  nature,  or  implies  palpable  abfurdity. 

Poetry,  therefore,  and  indeed  every  ait  whofe  end  is 
to  pleafe,  muft  be  natural  ;  and  if  fo,  muft  exhibit  real 
matter  of  fa6f,  or  fomething  like  it ;  that  la,  in  other 
words,  muft  be  either  according  to  truth  or  according  : 
to  veriiimilitude. 

And  tho’  every  part  of  the  material  nnlverfe  abounds 
in  obje6ls  of  pleafurable  contemplation,  yet  nothing  in 
nature  fo  powerfully  touches  our  hearts,  or  gives  fo  great 
variety  of  exercife  to  our  moral  and  lntelle£fuai  facub 
ties,  as  man.  Human  affairs  and  human  feelings  arc 
unlverfally  interefting.  -There  are  many  who  have  no- 
great  reliih  for  the  poetry  that  delineates  only  irrational 
or  inanimate  beings ;  but  to  that  which  exhibits  the 
fortunes,  the  charadlers,  and  the  conduct  of  men,  there 
is  hardly  any  perfon  who  does  not  liften  with  fympatliy 
and  delight.  And  hence,  to  imitate  human  adioii,  is 
confidered  by  Ariftotle  as  effentlal  to  this  art;  and  muft 
be  allowed  to  be  effentlal  to  the  moft  pleafmg  and  moil 
inftrudive  part  of  it,  Epic  and  Dramatic  compofitlon. 

Mere  defcriptlons,  however  beautiful,  and  moral  reflec¬ 
tions,  however  juft,  become  tirefome,.  where  our  paflions. 
are  net  occafionally  awakened  by  fome  event  that  con¬ 
cerns  our  fellow-men.  Do  not  all  readers  ofrtafte  re¬ 
ceive  peculiar  pleafure  from  thofe  little  tales  or  epifodes’ 
with  which  Thomfoii’s  deferiptive  poem  on  the  Seafons 
is  here  and  there  enlivened  ?  and  are  tliey  not  fenfible, 
that  tlie  thunder-ftorm  would  not  have  been  half  fo  in- 
terefting  without  tlie  tale  of  the  two  lovers  [Summ,  v. 

1 17 1 )  ;  nor  the  harveft-feene,  without  that  of  Palemou 
and  Lavinia  (Jut.  v.  I77-)  5  driving  fnows^ 

without  that  exquifite  pidure  of  a  man  periffiing  among 
them  (Winter^  v.  276.)  ?  It  is  much  to  be  regretted, 
that  Young  did  not  employ  the  fame  artifice  tx)  animate 
his  Night -Thoughts.  Sentiments  and  defcriptlons  may 
be  regarded  as  the  pilafters,  candngs,  gildings,  and 
other  decorations  of  the  poetical  fabric ;  but  human  ac¬ 
tions  are  the  columns  and  the  rafters  that  give  it  fta- 
bility  and  elevation.  Or,  changing  the  metaphor,  we 
may  confider  tbefe  as  the  foul  which  Informs  the  lovely 
frame  ;  while  tliofe  are  little  more  than  the  ornaments 
of  the  body. 

Vv  lietLer  the  pleafure  we  take  in  things  natural,  and 

5  uur 


r 


I 


8 

Habit  has 
great  in- 
lluence 
over  fenti  • 
merit  and 
feeling,  and 
of  courfe 
upon 
foe  try*  , 


Ko  neccf- 
fity  that 
the  poet 
flioulcl  ex- 
a<5lly  copy 
nature. 


TO 

5^idlion  fiif- 
liciently 
conform¬ 
able  to 
nature 
ivhen  it  ac. 
cords  wuh 
f  eceived 
o^itiion.% 


POE 

our  dinike  to  \vliat  Is  tlie  reverfe,  be  the  efFe£l  of  habit 
or  of  conllltution,  is  not  a  material  inquliy.  There  is 
nothing  abfurd  in  fuppofmg,  that  between  the  foul,  ia 
itsfiril  formation,  and  the  reft  of  nature,  a  mutual  har¬ 
mony  and  fympathy  may  have  been  eftablifhed,  which 
experience  may  indeed  confirm,  but  no  perverfe  habits 
could  entirely'  fubdue.  As  no  fort  of  education  could 
make  man  believe  the  contrary  of  a  felf-evident  axiom, 
or  reconcile  him  to  a  life  of  perfect  foKtude  ;  fo  we 
fhould  imagine,  that  our  love  of  nature  and  regularity 
might  ftill  remain  with  us  in  fome  degree,  though  we 
had  been  born  and  bred  in  the  vSicilian  villa  above- 
mentioned,  and  never  heard  any  thing  applauded  but 
what  deferved  .cenfiire,  nor  ceafured  but  what  merited 
applaufe.  Yet  habit  muft  be  allowed  to  have  a  power¬ 
ful  influence  over  the  fentiments  and  feelings  of  man¬ 
kind  ;  for  objeds  to  which  we  have  been  long  accuf- 
tomed,  we  are  apt  to  contrail:  a  fondiiefs  ;  we  conceive 
them  readily,  and  contemplate  them  with  pleafure ;  nor 
do  we  quit  our  old  trafts  of  ipeculation  or  pra6lice  with¬ 
out  reliuftance  and  paia.  Hence  in  part  arifes  our  at¬ 
tachment  to  our  own  profelTions,  our  old  acquaintance, 
our  native  foil,  our  homes,  and  to  the  very  hills,  ftreams, 
and  rocks  in  our  neighbourhood.  It  would  therefore 
be  ftrange,  if  man,  accuftomed  as  he  is  from  his  earlieft 
days  to  the  regularity  of  nature,  did  not  contradl  a  liking 
to  her  productions  and  principles  of  operation. 

Yet  we  neither  expedl  nor  defire,  that  every  human 
invention,  where  the  end  is  only  to  pleafe,  fhould  be  an 
exaCt  tranfeript  of  real  eyiftence.  It  is  enough,  that  the 
mind  acquiefee  in  it  as  probable  or  plaufible,  or  fuch  as 
we  think  might  happen  without  any  dire<9;  oppofition  to 
the  laws  of  nature  : — Or,  to  fpeak  more  accurately,  it  is 
enough  that  it  be  confiftent,  either,  firft,  with  general 
experience  ;  or,  fecondly,  with  popular  opinion  ;  or, 
thirdly,  that  it  be  confiftent  with  itfelf,  and  connected 
with  probable  circumftances.  > 

Firft ;  If  a  human  invention  be  confiftent  with  general 
experience,  we  acquiefee  in  it  as  fuf&ciently  probable. 
Particular  experiences,  however,  there  may  be,  fo  un¬ 
common,  and  fo  little  expedted,  that  we  fhould  not  ad¬ 
mit  their  probability',  if  we  did  not  know  them  to  be 
true.  No  man  ,of  fenfe  believes,  that  he  has  any  likeli¬ 
hood  of  being  enriclied  by  the  difeovery  of  hidden  trea- 
fure  ;  or  thinks  it  probable,  on  purchafin^  a  lottery- 
ticket,  that  he  fhall  gain  the  firft  prize  :  and  yet  great 
wealth  has  adually  been  acquired  by  fuch  good  fortune. 
But  we  fhould  look  upon  thefe  as  poor  expedients  in  a 
play  or  romance  for  bringing  about  a  happy  cataftrophe. 
We  expe6l  that  fidtion  fhould  be  more  confonant  to  the 
general  tenor  of  human  affairvS  ;  in  a  word,  that  not  pof- 
libility,  but  probability,  fhould  be  the  ftandard  of  poeti¬ 
cal  invention. 

Secondly  :  Fidlion  is  admitted  as  conformable  to  this 
ftandard,  when  it  accords  with  received  opinions.  Thefe 
may  be  erroneous,  but  are  not  often  apparently  repug¬ 
nant  to  nature.  On  this  account,  and  becaufe  they  are 
fomillarv  to  us  from  our  infancy,  the  mind  readily  ac- 
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quiefces  in  them,  or  at  leaft  yields  them  that  degree  of  uf 
credit  which  is  neceffary  to  render  them  pleaflng;  hence  f^^ventic 
the  fairies,  ghofts,  and  witches  of  Shakefpeare,  are  ad- 
mitted  as  probable  beings ;  and  angels  obtain  a  place  in 
religious  piftures  though  we  know  that  they  do  not 
now  appear  in  the  feenery  of  real  life.  A  poet  who 
fhould  at  this  day  make  the  whole  aftion  of  his  tragedy 
depend  upon  enchantment,  and  produce  the  chief  events 
by  the  afllftaiice  of  fupernatural  agents,  would  indeed  be 
cenfured  as  tranfgreffing  the  bounds  of  probability,  be 
baniflied  from  the  theatre  to  the  nurfery,  and  con¬ 
demned  to  write  fairy  tales  inftcad  of  tragedies.  But 
Shakefpeare  was  In  no  danger  of  fuch  cenfures  :  In  his 
days  the  doftrine  of  witchcraft  was  eftablifhed  both  by 
law  and  by  the  fafliion  ;  and  it  was  not  only  unpolite, 
but  criminal,  to  doubt  it.  Now  indeed  it  is  admitted 
only  by  the  vulgar ;  but  it  does  not  therefore  follow 
that  an  old  poem  built  upon  it  fhould  not  be  acceptable 
to  the  learned  themfelves.  When  a  popular  opinion  has 
long  been  exploded,  and  has  become  repugnant  to  plii- 
lofophical  belief,  the  fi^ions  built  upon  it  are  ftill  ad¬ 
mitted  as  natural,  both  becaufe  we  all  remember  to  have 
liftened  to  them  in  childhood  with  fotne  degree  of  cre¬ 
dit,  and  becaufe  we  know  that  they  were  accounted  na¬ 
tural  by  the  people  to  whom  they  were  firft  addreffed ; 
Vi'hofe  fentiments  and  views  of  things  we  are  willing  to 
adopt,  when,  by  the  power  of  pleafing  deferiptioii,  we 
are  introduced  into  their  feenes,  and  made  acquainted 
with  their  manners.  Hence  we  admit  the  theology  of 
the  ancient  poets,  their  Elyfiiim  and  Tartarus,  Scylla 
and  Charybdis,  Cyclops  and  Circe,  and  the  reft  of  tliofc 
beautiful  wonders”  (as  Horace  calls  them)  which 
were  believed  in  the  heroic  ages  ;  as  well  as  the  deinons 
and  enchantments  of  Tafib,  which  may  be  fuppofed  to 
have '"obtained  no  fmall  degree  of  credit  among  the  Ita¬ 
lians  of  the  1 6th  century,  and  are  fuitable  enough  to 
the  notions  that  prevailed  univerfally  in  Europe  not  long 
before  (a).  In  fa(^,  when  poetry  is  fe  other  refpeds 
trujC,  when  it  gives  an  accurate  difplay  of  thofe  parts  of 
nature  about  which  we  know  that  men  in  aU  ages  mull 
have  entertained  the  fame  opinion,  namely,  thofe  appear¬ 
ances  in  the  vifible  creation,  and  thofe  feelings  and  work¬ 
ings  of  the  human  mind,  which  are  obvious  to  all  man¬ 
kind  ; — when  poetiy  is  thus  far  according  to  nature,  we 
are  very  willing  to  be  indulgent  to  what  is  fiditious  in 
it,  and  to  grant  a  temporary  allowance  to  any  fyftem  of 
fable  which  the  author  pleafes  to  adopt ;  provided  that 
he  lay  the  feene  in  a  diftant  country,  or  fix  the  date  to 
a  remote  period.  This  is  no  unreafonable  piece  of  coni- 
plaifance  j  we  owe  it  both  to  the  poet  and  to  ourfelves; 
for  without  it  we  fhould  neither  form  a  right  eftimate  of 
his  genius,  nor  receive  from  his  works  that  pleafure 
which  they  were  intended  to  impart.  Let  him,  how¬ 
ever,  take  care,  that  his  fyftem  of  fable  be  fuch  as  his 
countrymen  and  cotemporaries  (to  whom  his  work  is 
immediately  addrelfed)  might  be  fuppofed  capable  of 
yielding  their  aflent  to  ;  for  otherwife  we  fliould  not 
believe  lii^i  to  be  in  earneft  ;  and  let  him  conned  it  as 

much 


(a)  In  the  14th  century,  the  common  people  of  Italy  believed,  that  the  poet  Dante  went  down  to  hell;  that 
the  Inferno  was  a  true  account  of  what  he  faw  there  ;  and  that  his  fallow  complexion,  and  ftimted  beard  (which 
feemed  by  its  growth  and  colour  to  have  been  too  near  the  fire),  were  the  coniequence  of  iiis  pafling  fo  mucii  of 
kis  time  in  that  hot  and  fmoky  region.  See  Vlccnck  della  Liter  at  ura  del  C»  Deninai  cap.  4. 
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much  as  he  can  with  probable  circumftances,  and  make 
it  appear  in  a  feries  of  events  confiftent  with  itfelf.  ^  ^ 

For  (thirdly)  if  this  be  the  cafe,  we  fliail  admit  his 
llory  as  probable,  or  at  leaft  as  natural,  and  confequently 
be  interefled  in  it,  even  though  it  be  not  warranted  by 
general  experience,  and  derive  but  Hender  authority  from 
popular  opinion.  Calyban,  in  the  Tempeft,  would  have 
fhockcd  the  mind  as  an  improbability,  if  we  had  not  been 
made  acquainted  with  his  origin,,  and  feen  his  charadfer 
difplayed  in  a  feries  of  confident  behaviour.  But  when 
we  are  told  that  he  fprung  from  a  witch  and  a  demon,  a 
conneaion  not  contrary  to  the  laws  of  nature,  as  they 
were  underftood  in  Skakefpeare’s  time,  and  find  his 
manners  conformable  to  his  defcent,  we  are  eafily  recon¬ 
ciled  to  the  fiaion.  In  the  fame  fenfe,  the  Lilliputians 
of  Swift  may  pafs  for  probable  beings  ;  not  fo  much  be- 
caufe  we  know  that  a  belief  in  pigmies  was  once  current 
in  the  world  (for  the  true  ancient  pigmy  was  at  leaft 
thrice  as  tall  as  thofe  whom  Gulliver  vifited),  but  be- 
caufe  we  find  that  every  circumftance  relating  to  them 
accords  with  itfelf,  and  with  their  fuppofed  cliaraaer. 
It  is  not  the  fize  of  the  people  only  that  is  diminutive.; 
their  country,  feas,  (hips,  and  towns,  ^  are  all  in 
proportion  ;  their  theological  and  political  principles, 
their  paflions,  manners,  cuftoms,  and  all  the  parts  of 
their  eondud,  betray  a  levity  and  littlenefs  perfedly 
fuitable  ;  and  fo  fimple  is  the  whole  narration,  and  ap¬ 
parently  fo  artlefs  and  ftncerC,  that  we  fhould  not  much 
wonder  if  it  had  impofed  (as  we  have  been  told  it  has.) 
upon  fome  perfons  ol  no  contemptible  underftanding. 
The  fame  degree  of  credit  may  perhaps  for  the  fame  rea- 
fons  be  due  to  his  giants.  But  when  he  grounds  his 
narrative  upon  a  contradi^lion  to  nature  ;  when  he  pre- 
fents  us  with  rational  brutes,  and  Irrational  men  ;  when 
he  tells  us  of  horfes  building  houfcs  for  habitation,  milk¬ 
ing  cows  for  food,  riding  in  carriages,  and  holding  con- 
verfations  on  the  laws  and  politics  of  Europe  not  all 
his  genius  (and  he  there  exerts  it  to  the  utmoft)  is  able 
to  reconcile  us  to  fo  monftrous  a  fi£lion  we  may  fmlle 
at  fome  of  his  abfurd  exaggerations  ;  we  may  be  pleafed 
with  the  energy  of  ftyle,  and  accuracy  of  defcription, 
jn  particular  places;  and  a  malevolent  heart  may  triumph 
in  the  fatlre ;  but  we  can  never  relifli  it  as  a  fable,  be- 
eaufe  it  is  at  once  unnatural  and  felf-contradidlory. 
Swift’s  judgment  feems  to  have  forfaken  him  on  this  oc- 
cafion  :  he  wallows  in  naftinefs  and  brutality  :  and  the 
general  run  of  his  fatlre  is  downright  defamation.  Lu¬ 
cian’s  Truf  Hijiory  is  a  heap  of  extravagancies  put  to¬ 
gether  without  order  or  unity,  or  any  other  apparent 
defign  than  to  ridicule  the  language  and  manner  of  grave 
authors.  His  ravings,  which  have  no  better  right  to 
the  name  of  fable^  than  a  hill  of  rubbifti  has  to  that  of 
palace,  are  deftitute  of  every  colour  of  plaufibility.  Ani¬ 
mal  trees,  ftiips  failing  in  the  flcy,  armies  of  monftrous 
things  travefting  between  the  fun  and  moon  on  a  pave¬ 
ment  of  cobwebs,  rival  nations  of  men  Inhabiting  woods 
and  mountains  in  a  whale’s  belly,^ — are  liker  the  dreams 
of  a  bedlamite  than  the  inventions  of  a  rational  being. 

If  we  were  to  profecute  this  fubjedl  any  farther.  It 
would  be  proper  to  remark,  that  154  fome  kinds  of  poe- 
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tical  invention  a  ftri(fter  probability  is  required  than  in 
others : — that,  for  inftance.  Comedy,  wliether  dramatic 
or  narrative  (b),  muft  feldom  deviate  from  the  ordinary 
courfe  of  human  affairs,  becaufe  it  exhibits  the  manners 
of  real  and  even  of  familiar  life  .-—that  the  tragic  poet, 
becaufe  he  imitates  characters  more  exalted,  and  gene¬ 
rally  refers  to  events  little  known,  or  long  fince  pall, 
may  be  allowed  a  wider  range;  but  muft  never  attempt 
the  marvellous  fictions  of  the  epic  mufe,  becaufe  he  ad- 
drefles  his  work,  not  only  to  the  pafiions  and  imagina¬ 
tion  of  mankind,  but  alfo  to  their  eyes  and  ears,  which 
are  not  eafily  impofed  on,  and  refufe  to  be  gratified  with 
any  reprefentation  that  does  not  come  very  near  the 
truth  :  •  that  the  epic  poem  may  claim  ftill  ampler  pri¬ 
vileges,  becaufe  its  fictions  are  not  fubjc(ft  to  the  feru- 
tiny  of  any  outward  fenfe,  and  becaufe  it  conveys  in¬ 
formation  in  regard  both  to  the  higheft  human  charac¬ 
ters,  and  the  moft  Important  and  wonderful  events,  and 
alfo  to  the  affairs  of  unfeen  worlds  and  fuperior  beings. 

Nor  would  it  be  improper  to  obferve,  that  the  feveral 
fpecies  of  comic,  of  tragic,  of  epic  coinpofitlon,  are  not 
confined  to  the  fame  degree  of  probability  ;  for  that 
farce  may  be  allowed  to  be  lefs  probable  than  the  regu¬ 
lar  comedy;  the  mafque  than  the.  regular  tragedy;  and 
the  mixed  epic,  fuch  as  the  Fairy  Queen,  and  Orlando 
Furlofo,.  than  the  pure  epopee  of  Homer,  Virgil,  and 
Milton.-  But  this  part  of  the  fubje6t  feems  not  to  re¬ 
quire  further  illuftration.  Enough  has  been  faid  to- 
fhow,  that  nothing  unnatural  can  pleafe;  and  that  there¬ 
fore  poetry,  whofe  end  is  to  pleafe,  muft  be  according  to 
nature*. 

And  if  fo,  it  muft  be  either  according  to  real  na¬ 
ture,  or  according  to  nature  fomewhat  dift'erent  from  the 
reality.. 

Sect.  III.  Of  the  Syftem  of  Nature  exhibited  by 
Poetry- 

To  exhibit  real  nature  Is  the  bufinefs  of  the  hiftorlan;: 
who,  if  he  were  ftrldtly  to  confine  hiinfelf  to  his  own 
fphere,  would  never  record  even,  the  minuteft  circum¬ 
ftance  of  any  fpecch,  event,  or  defcription,.  which  was  13 
not  warranted  by  fulficient  authority.  It  has  been  the  Hi  Dorians- 
language  of  critics  in  every  age,  that  the  hiftorlan  ought 
to- relate  nothing  as  true  which  is  falfe  or  dubious,  iuidj^y 
to.  conceal  nothing  material  which  he  knows  to  be  true,  ^nd  make 
But  it  Is  to  be  doubted  whether  any  writer  of  profane  hem 
hlftory  has  ever  been  fo  fcrupulous.  Thucydides  him- 
felf,  who  began  his  hiilory  when  that  war  began  which 
he  records,  and  who  fet  down  every  event  foon  after  it 
happened,  according  to  the  moft  authentic  informatioii, 
feems,  however,  to  have  Indulged  his  fancy  not  a  little 
In  his  harangues  and  deferiptions,  particularly  that  of 
the  plague,  of  Atliens ;  and  the  fame  thing  has  been 
pradtifed,  with  greater  latitude,  by  Livy  and  Tacitus, 
and  more  or  lefs  by  all  the  belt  hiftorians  both  ancient 
and  modern.  Nor  are  they  to  be  blamed  for  it.  By 
thefe  Improved  or  Invented  fpeeches,  and  by  the  height- 
enlngs  thus  given  to  their  deferiptions,  their  work  be¬ 
comes  more  interefting,  and  more  ufeful ;  nobody  is  de¬ 
ceived, 


(b)  Fielding’s  Tom  Jones,  Amelia,  and  Jofeph  Andrews,  are  examples  of  what  may  be  called  the  Epic  ot  Nar-^ 
raths  Comedy^  or  more  properly  perhaps  tfie  Comic  Epopee^ 
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Of  ceived,  and  hifloncal  tnitli  13  not  matenally  affefted.  A 
Nature  in  niedium  is,  however,  to  be  obferved  in  this,  as  in  other 
^  roctry.  When  the  liiftoriaii  lengthens  a  defeription  in- 

V™-"  a  detail  of  fidfitious  events,  as  Voltaire  has  done  in 
his  account  of  the  battle  of  Foatenoy,  he  lofes  his  cre¬ 
dit  with  us,  by  railing  a  fiifpicioii  that  he  is  more  in-  • 
tent  upon  a  pretty  ilory  than  upon  the  truth.  And 
we  are  difguhcd  with  his  infincenty,  when,  in  defiance 
even  of  verifimilitude,  he  puts  long  elaborate  orations  in 
the  mouth  of  thofe,  of  whom  we  know’,  either  from  the 
circumrtances  that  they  could  not,  or  from  more  authen¬ 
tic  records  that  they  did  not,  make  any  fuch  orations  ; 
as  Dion^dius  of  Halicaniaffus  has'  done  in  the  cafe  of 
Volumnia  haranguing  her  fon  Coriolanus,  and  Flavius 
Jofeplius  in  that  of  Judah  addrefiing  his  brother  as 
viceroy  of  Egypt.  From  what  '  thefe  hiftorians  relate, 
one  would  corije6liire  that  the  Roman  matron  had  ftu- 
died  at  Athens  under  fome  long-winded  rhetorician,  and 
that  the  JewlOi  patriarch  muR  have  been  one  of  the 
moft  flowery  orators  of  antiquity.  But  the  fi<Ritious 
part  of  hiftory,  or  of  flory-telHng,  Ought  never  to  take 
up  much  room  ;  and  mufl:  be  highly  blameable  when  it 
leads  into  any  rniftake  either  of  fa^ls  ©r  of  characters. 

Now,  why  do  hiftorians  take  the  liberty  to  embellifh 
their  works  in  this  manner?  One  reafon,  no  doubt,  is, 
that  they  may  difplay  their  talents  in  oratory  and  nan*a- 
14  tion  :  but  the  chief  reafon,  as  hinted  already,  is,  to  ren- 
In  fomc  dc-der  . their  compofitlon  more  agreeable.  It  w’ould  ieem, 
j^ree  poe-  fomething  more  pleafing  than  real  nature,  or 

1  fomething  which  fhall  add  to  the  pleafing  qualities  of 
real  nature,  may  be  devifed  by  human  fancy.  And  this 
may  certainly  be  done.  And  this  it  is  the  poet’s  bufi- 
nefs  to  do.  And  when  this  is  in  any  degree  done  by 
the  hiftorian,  liis  narrative  becomes  in  that  degree  poe¬ 
tical. 

The  pofiibility  of  thus  improving  upon  nature  miift 
be  obvious  to  every  one.  When  we  look  at  a  land- 
fcape,  we  can  fancy  a  thoufand  additional  embellifh- 
*meiits.  Mountains  loftier  and  more  picRurefqiie;  rivers 
more  copious,  more  limpid,  and  more  beautifully  wind¬ 
ing  ;  fmootlier  and  wider  lawns ;  valleys  more  richly 
diverfified ;  caverns  and  rocks  more  gloomy  and  more 
llupendous  ;  ruins  more  majeftic  ;  buildings  more  mag¬ 
nificent;  oceans  more  varied  with  iflands,  more  fplendid 
with  {hipping,  or  more  agitated  by  ftorm,  than  any  we 
have  ever  feen — it  is  eafy  for  human  imagination  to  con¬ 
ceive.  Many  things  in'  art  and  nature  exceed  expecta¬ 
tion  ;  but  nothing  fenfible  tranfeends  or  equals  the  ca¬ 
pacity  of  thought : — a  ftriklng  evidence  of  the  dignity 
of  the  human  foul  !  The  fiinell:  woman  in  the  world  ap¬ 
pears  to  eveiy^  eye  fufceptible  of  Improvement,  except 
perhaps  to  that  of  her  lover.  No  w^onder,  then,  if  in 
poetry  events  .can  be  exhibited  more  compat,  and  of 
more  pleafmg  variety,  than  thofe  delineated  by  the  lii- 
ftorian,  and  feenes  of  inanimate  nature,  more  dreadful  or 
ture  iifeir,  more  lovely,  and  human  characters  more  fublime  and 
more  exquiiitc,  both  in  good  and  evil.  Yet  ftlU  let 
nature  fupply  the  ground-work  and  materials,  as  well  as 
the  llandard,  of  poetical  fiction.  The  moR  expert  paint¬ 
ers  ufe  a  lavman,  or  other  vllible  figure,  ,to  direct  their 
hand  and  regulate  their  fancy.  Homer  liimfelf  founds 
his  two  poems  on  authentic  tradition ;  and  tr  /rj  as 
well  as  epic  poets  iiave  followed  the  exai :  The 

writers  of  romance,  too,  are  ambitious  to  intei  .cave  true 
adventures  with  their  fables  ;  and  when  it  can  be  couve- 
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ni^ntly  done,  to  take  the  outlines  plan  from  Of 

real  life.  Thus  tlie  tale  of  Robinfon  Crufoe  is  founded 
on  an  incident-  that  actually  befel  one  Alexander  Sek 
kirk,  a  fea-faring  man,  who  lived  feveral  yeai*a  alone  in 
the  ifiand  of  Juan  Fernandes  ;  Smollet  is  thought  to 
have  given  us  feveral  of  his  own  adventures  in  the  hif. 
tory  of  Roderic  Random  ;  and  the  chief  charadlers  in 
Tom  Jones,  Jofeph  Andrews,  and  Pamela,  are  faid  to 
have  been  copied  from  real  originals.  Dramatic  co¬ 
medy,  indeed,  is  for  the  moR  part  purely  fictitious;  for 
if  it  were  to  exhibit  real  events  as  well  as  prefent  man¬ 
ners,  it  would  become  too  perfonal  to  be  endured  by  a 
well-bred  audience,  and  degenerate  into  downright 
abufe  ;  which  appears  to  have  been  the  cafe  with  the 
old  comedy  of  the  Greeks^.  But  in  general,  hints  ta-^Compj 
ken  from  real  exiRence  will  be  foutid^o  give  no  little  lib 
grace  and  Rabllity  to  ficRion,  even  in  the  moR  fanciful 
poems.  Thofe  hints,  however,  may  be  Improved  by  the 
poet’s  inmgination,-  and  fet  off  with  every  probable  verf. 
ornament  that  can  be  devifed,  confiRently  with  the  de-185, 
fign  and  genius  of  the  work  ;  or,  in  other  words,  with 
the  fympathies  that  the  poet  means  to  awaken  in  the 
mind  of  bis  reader.  For  mere  poetical  ornament,  when 
it  fails  to  intereR  the  affecRions,  is  not  only  ufelefs, 
blit  improper ;  all  true  ])oetry  being  addreffed  to  the 
heart,  and  intended  to  give  pleafure  by  raifirig  or  footh- 
ing  the  paRions  'the  only  cffecRual  way  of  pleafing  a 
rational  and  moral  creature.  And  therefore  we  would 
take  Horace’s  maxim  to  be  univerfal  in  poetry  .*  ‘‘  Non 
fail?  ejly  pulchra  (j]e  poemata  ;  dulcia  funto  “  It  is  not 
enough  that  poems  be  beautiful;  let  them  alfo  be  qffeS* 
ing  — For  that  this  is  the  meaning  of  the  word  dulcia 
in  this  place,  is  admitted  by  the  beR  interpreters,  and 
is  indeed  evident  from  tlie  context  f.  ’  fHorJ 

That  the  fentiments  and  feelings  of  percipient  beings, 
when  expreRed  in  poetry,  fhould  call  forth  ouraffec-^^7& 
tions,  is  natural  enough  ;  but  can  deferiptions  of  inani- And  dc- 
mate  things  alfo  be  made  affecRlng  ?  certainly  they  can ;  feribe 
and  the  more  they  affecR,  the  more  they  pleafe  us, 
the  more  poetical  we  allow  them  to  be.  Virgil’s  Grcor- 
^ic  is  a  noble  fpecimen  (and  indeed  the  nobleR  inthCp^akedi 
world)  of  this  fort  of  poetry.  His  admiration  of  ex-a  ’ 
ternal  nature  gains -upon  a  reader  of  taRe,  till  it  rife  to 
perfecR  entliufiafm.  The  following  obfervations  will  per¬ 
haps  explain  this  matter. 

Every  thing  in  nature  is  complex  in  itfelf,  and  bears 
innumerable  relations  to  other  things  ;  and  may  there¬ 
fore  be  viewed  in  an  endlefs  variety  of  lights,  and  con- 
fequently  deferibed  in  an  endlefs  variety  of  ways.  Some 
deferiptions  are  good,  and  others  bad.  An  hiRorical 
defeription,  that  enumerates  all  the  qualities  of  any  ob- 
jecR,  is  certainly  good,  becaufe  it  is  true  4  but  may  be 
as  unaffecRing  as  a  logical  definition.  In  poetry,  no  un- 
affecRing  defeription  is  good,  bow^ever  conformable  to 
truth  :  for  here  we  expeft  not  a  complete  enumeration 
of  qualities  (the  chief  end  of  the  art  being  to  pleafe), 
but  only  fucli  an  enumeration  as  may  give  a  lively  and 
intereRing  idea.  It  is  not  memory,  or  the  knowledge 
of  rules,  that  can  qualify  a  poet  for  this  fort  of  deferip- 
tion  5  but  a  peculiar  livelinefs  of  fancy  and  fenfibility 
of  heart,  the  nature  whereof  we  may  explain  by  its 
effechs,  but  we  cannot  lay  down  rules  for  the  attain- 
iiient  of  it. 

When  our  mind  is  occupied  by  any  emotion,  we  na¬ 
turally  ufe  words  and  meditate  on  things  that'  aie  fuit- 

able 
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Of  at3le  to  it  and  tend  to  encourage  it.  If  a  man  were  to 
1  :i;re  In  ^  letter  when  he  is  very  angry,  there  would  pro- 

foinething  of  vehemence  or  bitternefs  in  the 
flyle,  even  though  the  perfon  to  whom  he  wrote  were 
not  the  objedt  of  his  anger.  The  fame  thing  holds  true 
of  every  other  ftrong  palTion  or  emotion: — while  it  pre¬ 
dominates  in  the  mind,  it  gives  a  peculiarity  to  our 
thoughts,  as  well  as  to  our  voice,  gefture,  and  counte¬ 
nance  :  And  hence  VvX’  expe£l,  that  every  perfonage  in¬ 
troduced  in  poetiy  flioiild  fee  things  through  the  me- 
I  dium  of  his  ruling  paflion,  and  that  his  thoughts  and 

J  language  fliould  be  tiinftured  accordingly.  A  melan- 

choly  man  walking  in  a  grove,  attends  to  thofe  things 
d'^sd  in  that  fuit  and  encourage  his  melancholy  ;  the  fighing  of 
the  wind  in  the  trees,  the  murmuring  of  waters,  the 
tV^^s  darknefs  and  folitude  of  the  (hades  :  A  cheerful  man  in 
tlWghthethe  fame  place,  finds  many  fubjeds  of  cheerful  medita- 
iniumcf  tion,  in  the  fmging  of  birds,  the  briflc  motions  of  the 
h‘-uling  i^abbling  flream,  and  the  livelinefs  and  variety  of  the  ver- 
dure.  Perfons  of  different  charadlers,  contemplating 
^  the  fame  thing,  a  Roman  triumph,  for  inflance,  feel  dif¬ 

ferent  emotions,  and  turn  their  view  to  different  objedls. 
One  is  filled  with  wonder  at  fiicli  a  difplay  of  wealth  and 
power;  another  exults  in  the  idea  of  conqueft,  and  pants 
for  military  renown;  a  third,  ftunned  with  clamour,  and-- 
haraffed  with  confufion,  wilhes  for  filencc,  fecurity,  and 
folitude ;  one  melts  with  pity  to  the  vanquifhed,  and 
makes  many  a  fad  refledlion  upon  the  infignificance  of 
worldly  grandeur,  and  the  uncertainty  of  human  things; 
while  the  buffoon,  and  perhaps  the  philofopher,  con- 
fiders  the  whole  as  a  vain  piece  of  pageantry,  which,  by 
its  folemn  procedure,  and  by  the  admiration  of  fo  many 
people,  is  only  rendered  the  more  ridiculous  :  —  and  each 
of  thefe  perfons  would  deferibe  it  in  a  way  fuitable  to 
his  own  feelings,  and  tending  to  raife  the  fame  in  others. 
W e  fee  in  Milton’s  Allegro  and  Penforofo,  how  a  dif¬ 
ferent  caff  of  mind  produces  a  variety  in  the  manner  of 
conceiving  and  contemplating  the  fame  rural  feenery. 
In  the  former  of  thefe  excellent  poems,  the  author  per- 
fonates  a  cheerful  man,  and  takes  notice  of  thofe  things 
in  external  nature  that  are  fuitable  to  cheerful  thoughts, 
and  tend  to  encourage  them;  in  the  latter,  every  objedl 
deferibed  is  ferious  and  folemn,  and  produdfive  of  calm 
refledlion  and  tender  melancholy  ;  and  we  fhould  not 
be  eafily  perfuaded,  that  Milton  wrote  the  lirft  under 
the  influence  of  forrow,  or  the  fecond  under  that  of 
gladnefs.  We  often  ffe  an  author’s  charadler  in  his 
works ;  and  if  every  author  were  in  earneff  when  he 
writes,  we  fliould  oftener  fee  it.  Thomfon  was  a  man 
of  piety  and  benevolence,  and  a  warm  admirer  of  the 
beauties  of  nature;  and  every  defeription  in  his  delight¬ 
ful  poem  on  the  Seafons  tends  to  raife  the  fame  laudable 
affe6lions  in  his  reader.  The  parts  of  nature  that  at¬ 
tract  his  notice  are  thofe  which  an  impious  or  hard¬ 
hearted  man  would  neither  attend  to,  nor  be  aft'edled 
with,  at  leaff  in  the  fame  manner.  In  Swift  we  fee  a 
^rn  of  mind  very  different  from  that  of  the  amiable 
Thomfon  ;  little  relifh  for  the  fublime  or  beautiful,  and 
a  perpetual  fucceffion  of  violent  emotions.  All  his  pic- 
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Uires  of  human  life  ft  cm  to  fl'iow,  that  defonmty  and  jji 

meannefs  were  the  favourite  objects  of  bis  attention,  and  ^p^g[ry! 
that  his  foul  was  a  conllant  prey  to  indignation  (c), 
difguff,  and  other  gloomy  pafiions,  arifing  from  fuch  a 
view  of  things.  And  it  is  the  tendency  of  almoff  all 
his  writings  (though  it  was  not  ahva)'s  the  author’s  dc- 
fign),  to  communicate  the  fame  pafiions  to  his  reader  : 
infomuch,  that  notwithffanding  his  erudition  and  know¬ 
ledge  of  the  world,  his  abilities  as  a.  popular  orator  ami 
man  of  buiinefs,  the  energy  of  his  ffyle,  the  elegance  of 
feme  of  his  verfes,  and  his  extraordinary  talents  in  wit 
and  humour,  there  is  reafon  to  doubt,  whether  by  ff ti¬ 
dying  his  works  any  perfon  was  ever  much  improved  in 
piety  or  benevolence.  i  S 

And  thus  we  fee,  how  the  compofltions  cf  an  inge-It  is  thus 
uioiis  author  may  operate  upon  the  heart,  whatever 
thefubjedl.  The  affedlions  that  prevail  in  the  author 
hinifelf,  dircdl  his  attention  tp  obje^Rs  congenial,  audeverbeita 
give  a  peculiar  bias  to  his  inventive  pawei*s,  and  a  pe-f^hje^ft, 
culiar  colour  to  his  language.  Hence  his  work,  as  well 
as  face,  if  nature  is  permitted  to  exert  h*rfelf  freely  in 
it,  will  exhibit  a  pidlure  of  his  mind,  and  awaken  cor- 
refpondent  fympathies  in  the  reader.  When  thefe  are 
favourable  to  virtue,  v.'liich  they  always  ought  to  be, 
the  work  will  have  that  fweet  pathos  to  which  Horace 
alludes  in  the  pafiage  above  mentioned ;  and  which  we 
fo  highly  admire,  and  fo  warmly  approve,  even  in  thofe 
parts  of  the  Georgic  that  deferibe  inanimate  nature. 

Horace’s  account  of  the  matter  in  queffion  differs  not 
from  what  is  here  given.  It  is  not  enough  (fays  he'^)  ^ 
that  poems  be  beautiful;  let  them  be  affe£liiig,  and^ 
agitate  the  mind  with  whatever  pafiions  the  poet  wilhes 
to  impart.  The  human  countenance,  as  it  fmiles  on 
thofe  who  fmile,  accompanies  alfo  with  fympathetic 
tears  thofe  who  mourn.  If  you  would  have  me  weep, 
you  muff  firft  weep  yourfelf;  then,  and  not  before,  (hall 
I  be  touched  with  your  misfortunes. — For  nature  firll 
makes  the  emotions  of  our  mind  correfpond  with  our 
circumffances,  infuflng  real  joy,  forrow,  or  refentment, 
according  to  the  occafion  ;  and  afterwards  gives  the 
true  pathetic  utterance  to  the  voice  and  language.” 

This  dodlrine,  which  concerns  the  orator  and  the  player 
no  lefs  than  the  poet,  is  ffridlly  philofophical,  and  equal¬ 
ly  applicable  to  dramatic,  to  defcnptlve,  and  Indeed  to 
every  fpecies  of  interefting  poetl:g^  The  poet’s  fenfibi- 
llty  muff  firff  of  all  engage  him  warmly  in  his  fubjedf, 
and  in  every  part  of  it ;  otherv/ife  he  will  labour  in  vain 
to  intereft  the  reader.  If  he  would  paint  external  na¬ 
ture,  as  Virgil  and  Thomfon  have  done,  fo  as  to  make 
her  amiable  to  others,  he  muff  flrft  be  enamoured  of  her 
himfelf;  if  he  would  have  his  heroes  and  heroines  fpeak 
the  language  of  love  or  forrow,  devotion  or  courage,  am¬ 
bition  or  anger,  benevolence  or  pity,  his  heart  muff  be 
fufceptlble  of  thofe  emotions,  and  in  fome  degree  feel 
them,  as  long  at  leaff  as  he  employs  hlmfflf  in  framing 
words  for  them ;  being  afl'ured,  that 

He  beft  lhall  paint  them  who  can  feel  them  moft. 

Pope’s  Eloija^  v.  366. 

Z  The 


r  of  this  remark  we  have  his  own  authority,  often  in  Ills  letters,  and  very  explicitly  in  the  Latin 

compofed  for  himfelf ; — “  ubi  faeva  indignutio  ulterius  eor  lacerare  ncquit.”  iiec  his  lojl  *wili 
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The  true  pott,  therefore,  mud  not  only  dudy  nature, 
and  know  the  reality  of  things,  but  mud  alfo  poffefs 
fancy,  to  invent  additional  decorations ;  judgment,  to 
direft  him  in  the  choice  of  fuch  as  accord  with  verifi- 
militude  ;  and  fenfibllity,  to  enter  with  ardent  emotions 
into  every  part  of  his  fubjedf,  fo  as  to  transfufc  into 
eveiy  part  of  liis  work  a  pathos  and  energy  fiifficient 
to  ralfe  correfponding  emotions  in  the  reader. 

‘‘  The  hidoriui]  and  the  poet  (fays  Aridotle  *  )  dif¬ 
fer  In  this,  that  the  former  exhibits  things  as  they  are, 
the  latter  as  they  might  be  — i.  e,  in  that  date  of  per- 
fedfion  which  is  confident  with  probability,  and  in  which, 
for  the  fake  of  our  own  gratification,  we  wi^  to  find 
them.  If  the  poet,  after  all  the  liberties  he  is  allowed 
to  take  with  the  tmth,  can  produce  nothing  more  ex- 
quifite  than  is  commonly  to  be  met  with  in  hidory,  his 
reader  will  be  difappointed  and  difiatisfied.  Poetical  re- 
prefentations  mud  therefore  be  framed  after  a  pattern  of 
the  highed  probable  perfedion  that  the  genius  of  the 
work  will  admit : — external  nature  mud  in  them  be 
more  piclurefque  than  in  reality;  adfion  more  animated; 
fentiments  more  expreflive  of  the  feelings  and  charadler, 
and  more  fuitable  tc^  the  circumdanccs  of  the  fpeajcer ; 
perfonages  bkter’^lSccomplifhed  in  thofe  qualities  that 
raife  admiration,  pity,  terror,  and  other  ardent  emo- 
tions  ;  and  events  more  compadl,  more  clearly  conned- 
ed  with  caufes  and  confequences,  and  unfolded  in  an 
order  more  flattering  to  the  fancy,  and  more  intereding 
to  the  paflioiis.  But  where,  it  may  be  faid,  is  this  pat¬ 
tern  of  perfedlon  to  be  found  ?  Not  in  real  nature  ; 
other  wife  hidory,  which  delineates  real  nature,^  would 
alfo  delineate  this  pattern  of  perfedion.  It  is  to  be 
found  only  in  the  mind  of  the  poet ;  and  it  is^  ima¬ 
gination,  regulated  by  knowledge,  that  enables  him  to 
form  it. 

In  the  beginning  of  life,  and  while  experience  is  con¬ 
fined  to  a  fmall  circle,  we  admire  every  thing,  and  are 
pleafed  with  very  moderate  excellence.  A  peafant  thinks 
the  hall  of  his  landlord  the  fined  apartment  in  the  uni- 
verfe,  lidens  with  rapture  to  the  drolling  ballad-finger, 
and  wonders  at  the  rude  wooden  cuts  that  adorn  his 
ruder  compofitions.  A  child  looks  upon  his  native  vil¬ 
lage  as  a  town  ;  upon  the  brook  that  runs  by  as  a  ri¬ 
ver  ;  and  upon  the  meadows  and  hills  in  the  neighbour- 
Iiood  as  the  mod  fpacioiis  and  beautiful  that  cau  be. 
But  when,  after  long  abfence,  he  returns  in  his  de¬ 
clining  years,  to  vifit,  once  before  he  die,  the  dear  fpot 
that  gave  him  birth,  and  thofe  feenes  whereof  he  re¬ 
members  rather  the  original  charms  than  the  exadi  pro¬ 
portions  ;  how  is  he  difappointed  to  find  every  thing  fo 
debafed  and  fo  diminiflied!  The  hills  feem  to  have  funk 
into  the  ground,  the  brook  to  be  dried  up,  and  the  vil¬ 
lage  to  be  forfaken  of  its  people  ;  the  parifh-church, 
dripped  of  all  its  fancied  magnificence,  is  become  low, 
gloomy,  and  narrow  ;  and  the  fields  are  now  only  the 
miniature  of  what  they  were.  Had  he  never  left  this 
fpot,  his  notions  might  have  remained  the  fame  as  at 
drft  ;  and  had  he  travelled  but  a  little  way  from  it,  they 
would  not  perhaps  have  received  any  material  enlarge¬ 
ment.  It  feems  then  to  be  from  obfervation  of  many 
things  of  the  fame  or  fimllar  kinds,  that  we  acquire  the 
talent  of  forming  Ideas  more  perfect  than  the  real  ob- 
je6ls  that  He  immediately  around  us  :  and  thefe  ideas  we 
may  Improve  gradually  more  and  more,  according  to  the 
vivacity  of  our  mind,  and  extent  of  qur  experience,  till  at 
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lad  wc  come  to  raife  them  to  a  degree  of  p€rfe(dian  fu-  Of 
perior  to  any  thing  to  be  found  in  real  life.  There  can- 
not  hire  be  any  myflery  in  this  do6lrine  ;  for  we  think 
and  fpeak  to  the  fame  purpofe  every  day.  Thus  nothing  ^ 
Is  more  common  than  to  fay,  that  fuch  an  artift  excels 
all  we  have  ever  known  in  his  profeflion,  and  yet  that 
we  can  fllll  conceive  a  fiiperlor  performance.  A  mo- 
rallft,  by  bringing  together  into  one  view  the  feparate 
virtues  of  many  perfons,  is  enabled  to  lay  down  a  fyf- 
tem  of  duty  more  perfe(^  than  any  he  has  ever  feen  ex¬ 
emplified  in  human  conduct.  Whatever  be  the  emo¬ 
tion  the  poet  intends  to  raife  in  hk  reader,  whether  ad¬ 
miration  or  terror,  joy  or  fovrow  ;  and  whatever  be-the 
objed  he  would  exhibit,  whether  Venus  or  Tlllphone, 
Achilles  or  Therfites,  a  palace  or  a  pile  of  ruins,  a 
dance  or  a  battle  ;  he  generally  copies  an  Idea  of  his 
own  Imagination  ;  coiili dering  each  quality  as  it  Is 
found  to  exifl:  In  feveral  Individuals  af  a  fpecles,  and 
thence  forming  an  affemblage  more  or  lefs  perfed  In  Its 
kind,  according  to  the  purpofe  to  which  he  means  to 
apply  it.  ^ 

Hence  It  would  appear,  that  the  ideas  of  poetry  are 
rather  general  than  fiilgular  ;  rather  colleded  from  the  conceptioi 
examination  of  a  fpecies  or  clafs  of  things,  than  copied muft beg 
from  an  individual.  And  this,  according  to  Arillotle,"^'^^^ 
is  in  fad  the  cafe,  at  leafl:  for  the  mofl:  part ;  whence 
that  critic  determines,  that  poetry  is  fomething  more 
exqiiiiite  and  more  philofophical  than  hiftory^*.  The  hi-  *  Potties 
florian  may  defcribe  Bucephalus,  but  the  poet  delineates  §  5* 
a  war-horfe  ;  the  former  mufl:  have  feen  the  animal  he 
fpeaks  of,  or  received  authentic  information  concern¬ 
ing  it,  if  he  mean  to  defcribe  it  hiftorically ;  for  the 
latter.  It  is  enough  that  he  has  feen  feveral  animals 
of  that  fort.  The  former  tells  us,  what  Achilles  ac¬ 
tually  did  and  faid ;  the  latter,  what  fuch  a  fpecles  of 
human  charader  as  that  which  bears  the  name  of  Achil¬ 
les  would  probably  do  or  fay  In  certain  given  circum- 
ftances.  ^ 

It  Is  inded  true,  that  the  poet  may,  and  often  does, 
copy  after  individual  objeds.  Homer,  no  doubt,  took 
his  charaders  from  the  life  ;  or  at  leafl,  in  forming 
them,  was  careful  to  follow  tradition  as  far  as  the  na¬ 
ture  of  his  plan  would  allow.  But  he  probably  took 
the  freedom  to  add  or  heighten  fome  qualities,  and- 
take  away  others;  to  make  Achilles,  for  example, 
ftronger,  perhaps,  and  more  Impetuous,  and  more  emi¬ 
nent  for  filial  affedion,  and  Hedor  more  patriotic  and 
more  amiable  than  he  really  was.  If  he  had  not  done 
this,  or  fomething  like  it,  his  work  would  have  been 
rather  a  hiftory  than  a  poem ;  would  have  exhibited 
men  and  things  as  they  were,  and  not  as  they  might 
have  been  ;  and  /Icb  ’tlles  and  HeSor  would  have  been  the5 
names  of  Individual  and  real  heroes ;  whereas,  according’ 
to  Ariflotle,  they  arc  rather  to  be  confidered  as  two 
diflind  modifications  or  fpecies  of  the  heroic  charader. 
Shakefpeare’s  account  of  tlie  cliffs  of  Dover  comes  fo 
near  the  truth,  that  we  cannot  doubt  of  its  having  been^ 
written  by  one  who  had.  feen  them  ;  but  he  who  takes 
it  for  an  exad  hlftorical  defeription,  will  be  furprifed 
when  he  comes  to  the  place,  and  finds  thofe  cli&  not 
half  fo  lofty  as  the  poet  had  made  him  believe.  An 
hiflorian  would  be  to  blame  for  fuch  ampHfication ; 
becaiife*,  being  to  defcribe  an  Individual  precipice,  he 
ought  to  tell  us  juft  what  it  is ;  which  if  he  did,  tlie 
defeription  would  fuit  that  place,  and  perhaps  no  other 


^  *  In  the  whole  worU.  But  the  poet  means  only  to  give 

ne  in  an  idea  of  what  fuch  a  precipice  may  be  ;  and  therefore 
^  his  defeription  may  perhaps  be  equally  applicable  to 
^  ^  '  many  fuch  chalky  precipices  on  the  fea-fhore. 

This  method  of  copying  after  general  ideas  formed 
by  the  artift  from  obfervation  of  many  individuals,  cE- 
ftinguilhes  the  Italian  and  all  the  fubhme  painters, 
from  the  Dutch  and  their  imitators.  Thefe  give  m 
bare  nature,  with  the  imperfedions  and  peculiarities 
of  individual  things  or  perfons ;  but  thofe  give  nature 
improved  as  'far  as  probability  and  the  defign  of  the 
piece  will  admit.  Teniers  and  Hogarth  draw  faces, 
Ld  hgures,  and  drefles,  from  real  life,  and  prefent  man¬ 
ners  ;  and  therefore  their  pieces  muft  in  fome  degree 
lofe  the  efTed,  and  become  aukward,  when  the  prefent 

u  fafliions  become  ohfolete. - Raphael  and  Reynolds 

fn  'ter  to  their  models  from  general  nature  ;  avoiding,  as 
1*'*  far  as  pofiible,  (at  lead  in  all  their  great  performances), 
peculiarities  that  derive  their  beauty  from  mere 
faihlon  ;  and  therefore  their  works  muft  give  pleafure, 
and  appear  elegant,  as  long  as  men  are  capable  of  form- 
ing  general  ideas,  and  of  judging  from  them.  T.  he 
laft-mentioned  incomparable  artift  is  particularly  ob- 
fervant  of  children,  whofe  looks  and  attitudes,  being 
lefs  under  the  controul  of  art  and  local  manners,  are 
more  charaderiftical  of  the  fpecies  than  thofe  of  rnen 
and  women.  This  field  of  obfervation  has  fupplied 
him  with  many  fine  figures,  particularly  that  moll  ex- 
qiiifite  one  of  Comedy,  ftruggling  for  and  winning  (for 
*  who  could  refill  her!)Mie  affedions  of  Garrick: -a 

figure  which  could  never  have  occurred  to  the  imagi¬ 
nation  of  a  painter  who  had  confined  his  views  to 
grown  perfons  looking  and  moving  in  all  the  forma¬ 
lity  of  polite  life  ;  —  a  figure  which  in  all  ages  and  coun¬ 
tries  would  be  pronounced  natural  and  engaging ;  — 
whereas  thofe  human  forms  that  v/e  fee  every  day  bow¬ 
ing  and  court elying,  and  ftrutting,  and  turning  out 
their  toes  fecundum  artem^  and  drelfed  in  ruffles,  and 
'  ‘  wigs,  and  flounces,  and  hoop-petticoats,  and  full-trim¬ 

med  fuits,  would  ajipear  elegant  no  further  than  the 

I  prefent  fafhions  are  propagated,  and  no  longer  than 

they  remain  unaltered. 

\  1, “^period  There  is,  in  the  progrefs  of  human  fociety,  as  well 
j  1]  he  pro-  as  of  human  life,  a  period  to  which  it  is  of  great  im- 
I  ^  h  of  hu.  poj^ance  for  the  higher  order  of  poets  to  attend,  and 
I  ^  which  they  will  do  well  to  take  their  charafters, 

fi  c  and  manners,  and  the  era  of  their  events ;  namely, 

[  j  poets  that  wherein  men  are  raifed  above  favage  life,  and  con- 
;  fiderably  improved  by  arts,  government,  and  conver- 

^  *  fation  ;  b^t  not  advanced  fo  high  in  the  afeent  towards 
I  polltenefs,  as  to  have  acquired  a  habit  of  difguifing 

their  thoughts  and  paiTions,  and  of  reducing  their  be¬ 
haviour  to  the  uniformity  of  the  mode.  Such  was  the 
j  period  which  Homer  had  the  good  fortune  (as  a  poet) 

to  live  in,  and  to  celebrate.  This  is  the  period  at  which 
the  manners  of  men  are  moil  piclurefque,  and  their 
adventures  moil  romantic.  This  is  the  period  when 
the  appetites  unperverted  by  luxury,  the  powers  un¬ 
enervated  by  effeminacy,  and  the  thoughts  difengaged 
from  artificial  reftiaint,  will,  in  perfons  of  fimilar  dif- 
pofitions  and  clrcumftances,  operate  in  nearly  the  fame 
way  ;  and  when,  confeqiiently,  the  chara£lers  of  par¬ 
ticular  men  will  approach  to  the  nature  of  poetical  or 
general  ideas,  and,  it  well  imitated,  give  plealiire  to  the 
wnole,  or  at  kail  to  a  great  majority  of  mankinds 
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But  a  chara£ler  tlnftured  with  the  fafliions  of  polite  life  Of  Poetical 
would  not  be  fo  genei*ally  interefting.  Like  a  human  Chara<5leri. 
figure  adj  lifted  by  a  modem  dancing-mafter,  and  dref-  ' 

fed  by  a  modern  tailor,  it  may  have  a  good  effed  in 
fatire,  comedy,  or  farce:  but  if  introduced  into  the 
higher  poetry,  it  would  be  admired  by  thofe  only  who 
had  learned  to  admire  nothing  but  prefent  fafhions, 
and  by  them  no  longer  than  the  prefent  fafhions  laft- 
ed  ;  and  to  all  the  reft  of  the  world  w^ould  appear  auk- 
ward,  unaffe6;ing,  and  perhaps  ridiculous.  But  A- 
chilles  and  Saipedon,  Diomede  and  Hedor,  Neftor 
and  Ulyffes,  as  drawn  by  Homer,  muft  in  all  ages,  in¬ 
dependently  on  fafhion,  command  the  attention  and  ad¬ 
miration  of  mankind.  Thefe  have  the  qualities  that 
are  iiniverfally  known  to  belong  to  human  nature  ^ 
whereas  the  modern  fine  gentleman  is  diftingulflied  by 
qualities  that  belong  only  to  a  particular  age,  fociety, 
and  corner  of  the  world.  We  fpcak  not  of  moral  or 
iritelledual  virtues,  which  are  objeds  of  admiration  to 
every  age  ;  but  of  thofe  outward  accomplifhments,  and 
that  particular  temperature  of  the  paflions,  which  form 

the  moft  perceptible  part  of  a  human  charader - 

As,  therefore,  the  politician,  in  difciifling  the  rights  of 
mankind,  muft  often  allude  to  an  imaginary  ftate  of  na¬ 
ture  ;  fo  the  poet  who  Intends  to  niife  admiration,  pity, 
terror,  and  other  Important  emotions,  in  the  general  ty 
of  mankind,  .efpeclally  in  thofe  readers  whofe  minds  are 
moft  improved,  muft  take  his  pidures  of  life  and  man¬ 
ners,  rather  from  the  heroic  period  we  now  fpeak  of, 
than  from  the  ages  of  refinement ;  and  muft  therefore 
(to  repeat  the  maxim  of  Ariftotle)  ‘‘  exhibit  things,  not 
as  they  are,  but  as  they  might  be.’* 

Sect.  IV.  Of  Poetical  Charafders. 

Horace  feems  to  think,  that  a  competent  know-^<*quffi|f9 
ledge  of  moral  philofophy  will  fit  an  author  for  affign- 
ing  the  fuitablc  qualities  and  duties  to  each  poetical 
perfonage  :  ( Art.  Poet.  v.  309. — 316.)  The  maxim  charaderf  j 
may  be  true,  as  far  as  mere  morality  is  the  aim  ot 
the  poet ;  but  cannot  be  underftood  to  refer  to  the  de¬ 
lineation  of  poetical  charaders  in  general:  fora  thorough 
acquaintance  with  all  the  moral  philofophy  in  the  world 
would  not  have  enabled  Blackmore  to  paint  fuch  a  per¬ 
fonage  as  Homer*s  Achilles,  Shakefpeare’s  Othello,  or 
the  Satan  of  Paradife  Loft.  To  a  competency  of  mo¬ 
ral  fcience,  there  muft  be  added  an  extenfive  knowledge 
of  mankind,  a  warm  and  elevated  imagination,  and  the 
greatell  fenfibility  of  heart,  before  a  genius  can  be 
formed  equal  to  fo  difficult  a  tafle.  Plorace  is  in¬ 
deed  fo  feiifible  of  the  danger  of  introducing  a  new 
charader  in  poetry,  that  he  even  difeourages  the  at¬ 
tempt,  and  advifes  the  poet  rather  to  take  his  perfons 
from  the  ancient  authors,  or  from  tradition  :  Ibid.  v. 

119. — 130. 

To  conceive  the  idea  of  a  good  man,  and  to  invent 
and  fupport  a  great  poetical  charader,  are  two  very 
different  things,  however  they  may  feem  to  have  been 
confounded  by  fome  late  critics.  l"he  firft  is  eafy  to 
any  perfon  futficiently  inftruded  in  the  duties  of  life  : 
the  laft  is  perhaps  of  all  the  efforts  of  human  genius 
the  moil  difficult ;  fo  very  difficult,  that,  though  at¬ 
tempted  by  many,  Homer,  Shakefpeare,  and  Milton, 
are  almoft  thc^  only  authors  who  have  fucceeded  in  it. 

But  charaders  of  perfed  virtue  are  not  the  moft  pro- 
Z  2  1  '  per 
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It  feems  to  be  agreed,  that  the  Dei- 
introduced  in  the  machinery  of  a  poe- 
afcribe  to  him  words  and  a6tions  of 
our  own  invention,  fcems  very  unbecoming  ;  nor  can 
a  poetical  defcriptlon,  that  is  known  to-  be,  and  mull 
of  necefiity  be,  inhiiitely  inadequate,  ever  fatisfy  the 
human  mind.  Poetry,  according  to  the  bed  critics, 
though  ele-is  an  imitation  of  human  a£l:ion  ;  and  therefore  poetb 
cal  charaders,  though  elevated,  fhould  Hill  partake  of 
take  of pailions  and  frailties  of  humanity.  If  It  were  not 
frailties  of  for  the  vices  of  fome  principal  perfonages,  the  Iliad 
humanuy  j  would  not  be  either-  fo  interefting  or  fo  moral :  the 
moll  moving  and  moil  eventful  parts  of  the  iEneld  are 
thofe  th?t  defcribe  the  eftefts  of  unlawful  paflion  : — 
the  moll  inllru6live  tragedy  In  the  world,  we  mean 
Maehetli,  is  founded  in  crimes  of  dreadful  enormity : 
—  and  If  Milton  had  not  taken  into  his  plan  the  fall  of 
our  firll  parents,  as  well  as  their  Hate  of  innocence, 
his  divine  poem  mull  have  wanted  much  of  its  pathos, 
and  could  not  have  been  (what  It  now  is)  fucli  a  trea- 
fiire  of  important  knowledge,  as  no  other  uninfpired 

writer  ever  comprehended  in  fo  fmall  a  compafs. - 

Virtue,  like  truth,  is  uniform  and  unchangeable.  We 
may  anticipate  the  part  a  good  man  will  a6l  in  any  gi¬ 
ven  clrcLiinllances  ;  and  therefore  the  events  that  de¬ 
pend  on  fuch  a  man  mull  be  lefs  furprifuig  than  thofe 
which  proceed  from  palfion  ;  the  vicifiitudes  whereof 
it  Is  frequently  impolTible  to  forefee.  From  the  vio¬ 
lent  temper  of  Achilles,  in  the  Iliad,  fpring  many  great 
incidents ;  which  could  not  have  taken  place,  if  he  had 
been  calm  and  prudent  like  UlylTes,  or  pious  and  pa¬ 
triotic  like  Eneas;  —  his  rejection* of  Agamemnon’s  of¬ 
fers,  In  the  ninth  book,  arifes  from  the  violence  of  his 
refentment ; — liis  yielding  to  the  requell  ol  Patroclus, 
in  the  i6th,  from  the  violence  of  his  friendfhip  (if  we 
may  fo  fpeak)  coiintera^llng  his  refentment  ;  and  his 
lelloring  to  Priam  the  dead  body  of  He6lor,  in  the 
24.th,  from  the  violence  of  his  affedllon  to  his  own  aged 
father,  and  his  regard  to  the  command  of  Jupiter,  coiin- 
tera6ling,  in  fome  meafure,  both  his  forrow  for  his 
friend,  and  his  thirll  for  vengeance. - Belides,  ex¬ 

cept  where  there  is  fome  degree  of  vice,  it  pains  us  too 
exquifitely  to  fee  misfortune ;  and  therefore  poetry 
would  ceafe  to  have  a  pleafurable  influence  over  our  ten¬ 
der  pafiions,  if  It  were  to  exhibit  virtuous  chara£lers  only. 
And  as  in  life,  evil  is  necelTary  to  our  moral  probation, 
and  the  poffiblllty  of  error  to  our  intelle6lual  improve¬ 
ment  ;  fo  bad  or  mixed  chara6lers  are  ufeful  in  poetry, 
to  give  to  the  good  fuch  oppolition,  as  puts  them  upon 
difplaying  and  exerclling  their  virtue^ 

All  thofe  perfonages,  however.  In  wEofe  fortune 
perfonages  the  poet  means  that  wt  Ihoiild  be  interelled,  mull  have 
agreeable  and  admirable  qualities  to  recommend  them 
poet  means  regard.  And  perhaps  the  greateil  difficulty  in 

that  we  the  art  lies  in  fuitably  blending  thofe  faults  which  the 
Ihould  be 
interefted 

ought  to  —  ■  '  ■  '  .  I  . . . 

have  good 
and  great 
qualities. 
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poet  finds  it  expedient  to  give  to  any  particular  hero,  Of  Poetical 
with  fuch  moral,  intelle6lual,  or  coporeal  accomplifl^,  Charadters. 
ments,  as  may  engage  our  elleem,  pity,  or  admira- 
tion,  without  weakening  our  hatred  of  vice,  or  love 
of  virtue.  In  moll  of  our  novels,  and  In  many  of  our 
plays,  It  happens  unluckily,  that  the  hero  of  the  piece 
is  fo  captivating,  as  to  incline  iis  to  be  Indulgent  to 
every  part  of  his  charadler,  the  bad  as  well  as  the 
good.  Blit  a  great  mailer  knows  how  to  give  the  pro* 
per  diredllon  to  human  fenlibllity ;  and,  without  any 
perverlion  of  our  faculties,  or  any  confiifion  of  right 
and  wrong,  to  make  the  fame  perfon  the  object  of 
very  different  emotions,  of  pity  and  hatred,  of  admi¬ 
ration  and  horror.  Who  does  not  elleem  and  admire 
Macbeth  for  his  courage  and  generofity  ?  who  does 
not  pity  him  when  befet  with  all  the  terrors  of  a  preg¬ 
nant  imagination,  fiiperllltioiis  tamper,  and  awakened 
confcience  ?  who  does  not  abhor  him  as  a  monfter  of 
cruelty,  treachery,  and  ingratitude  ?  His  good  quali¬ 
ties,  by  drawing  us  near  to  him,  make  us,  as  It  were, 
eye-witneffes  of  his  crime,  and  give  us  a  fellow-feel¬ 
ing  of  his  remorfe  ;  and  therefore,  his  example  cannot 
fail  to  have  a  powerful  effeft  in  cheriihing  our  love  of 
virtue,  and  fortifying  our  minds  againft  criminal  Iin- 
preffions  :  whereas,  had  he  wanted  thofe  good  quali¬ 
ties,  we  Ihould  have  kept  aloof  from  his  concerns,  or 
viewed  them  with  a  fuperficial  attention ;  in  which  cafe 
his  example  would  have  had  little  more  weight  than 
that  of  the  robber,  of  whom  we  know  nothing,  but 
that  he  was  tried,  condemned,  and  executed. — Satan, 
in  Paradife  Loll,  is  a  charadler  drawn  and  fupported 
with  the  moll  confunimate  judgment.  The  old  furies 
and  demons,  Hecate,  Tifiplione,  Ale6lo,  Megara,  are 
objeiHs  of  unmixed  and  unmitigated  abhorrence  ;  Ti- 
tyus,  Enceladus,  and  their  brethren,  are  remarkable 
for  nothing  but  impiety,  deformity,  and  vallnefs  of  lizcj 
Pluto  is,  at  bell,  an  infipid  perfonage ;  Mars,  a  hair- 
brained  ruffian  ;  Taffo’s  infernal  tyrant,  an  ugly  and 
overgrown  monfter : — but  in  the  Miltonic  Satan,  we 
are  forced  to  admire  the  majelly  of  the  ruined  arch¬ 
angel,  at  the  fame  time  that  we  detell  the  unconquer¬ 
able  depravity  of  the  fiend.  “  But,  of  all  poetical  cha-^^^/VV 
radlers,  (fays  the  elegant  critic  from  whom  we  are  Efajs* 
extratling),  the  Achilles  of  Homer  (d)  feems  to  me 
the  moll  exqulfite  of  invention,  and  the  moll  highly 
finllhed.  The  utility  of  this  chara6ler  in  a  moral  view 
is  obvious  ;  for  It  may  be  confidered  as  the  fource  of 
all  the  morality  of  the  Iliad.  Had  not  the  generous 
and  violent  temper  of  Achilles  determined  him  to  pa- 
tronlfe  the  augur  Calchas  In  defiance  of  Agamemnon^ 
and  afterwards,  on  being  affronted  by  that  vindl£llve 
commander,  to  abandon  for  a  time  the  common  caufc 
of  Greece  ;  —  the  fatal  effedls  of  diffenfion  among  confe¬ 
derates,  and  of  capricious  and  tyrannical  behaviour  in  a 
fovereign,  would  not  have  been  the  leading  moral  of 

Homer’s 


(n)  “  I  fay  the  Achilles  of  Homer,  Latter  authors  have  degraded  the  charatSler  of  this  hero,  by  fuppofing 
every  part  of  his  body  invulnerable  except  the  heel.  I  know  not  how  often  I  have  heard  tlus  urged  as  one  of 
Homer’s  abfurdities  ;  and  indeed  the  whole  Iliad  is  one  continued  abfurdity,  on  this  fuppofition.  But  Hor 
mer  all  along  makes  his  hero  equally  liable  to  wounds  and  death  with  other  men.  Nay,  to  prevent  all  mi- 
ftakes  in  regard  to  this  matter,  (if  thofe  who  cavil  at  the  poet  would  but  read  his  work),  he  a6lually  wounds 
him  in  the  right  arm  by  the  lance  of  Afteropaeus,  in  the  battle  near  the  river  Scamander.”  xx.i» 

ver.  1 6 1. —  1 68. 
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etical Homer’s  poetry;  nor  coaH  Heaor,  S.irpedon,  Eneas, 
Ch-  aerh.  Ulyffes,  and  the  other  amiable  heroes,  have  been  brought 

c- - forward  to  fignalize  their  virtues,  and  to  recommend 

themfelves  to  the  eileern  and  imitation  of  mankind. 

'  1  “  Thev  who  form  their  judgment  of  Achilles  from 

S'rth'cthe  imperfea  llcetch  given  of  him  by  Horace  in  the 
r'"  d  Art  of  Poetry,  (v.  I2  i,  122.)  ;  and  eonfider  him  only 
chapil^r  ^  hateful  compofition  of  unger,  revenge,  neiceneis, 

„f  Jhillef.obj^inaey,  and  pnde,  can  never  enter  into  the  views  of. 
Homer,  nor  be  fultably  affcacd  with  his  narration. 
All  thefe  vices  are  no  doubt,  in  fome  degree,  combin¬ 
ed  in  Achilles ;  but  they  are  tempered  with  qualities 
of  a  different  fort,  which  render  him  a  moit  intereil- 
iiv*’  character,  and  of  courfe  make  tue  Iliad  a  moft  in- 
tereiling  poem.  Eveiy  readp-  abhors  the  faults  of  this 
hero  :  and  yet,  to  an  attentive  reader  of  hlomer,  this 
jiero  miiil  be  the  objedt  of  efteem,  admiration,  and 
pity  ;  for  he  has  many  good  as  well  as  bad  affchtions, 
and  is  equally  violent  in  all: —Nor  is  lie  poiTefied  of  a 
hngle  vice  or  virtue,  which  the  wonderful  art -of  the 
poet  has  not  made  fubfervient  to  the  dehgn  of  the 
poem,  and  to  the  progrefs  and  eutallrophe  of  the  ac¬ 
tion  ;  fo  that  the  hero  of  the  Iliad,  eonfidered  as  a 
poetical  perfonage,  is  juft  what  he  fhould  be,  neither 
greater  nor  lefs,  neither  worfe  nor  better.  He  is  eveiy- 
where  diftinguidicd  by  an  abhorrent  of  oppreftioii, 
by  a  liberal  and  elevated  mind,  by  a  pafiion  for  glory, 
and  by  a  love  of  truth,  freedom,  and  fineerity.  He  is 
for  the  moft  part  attentive  to  the  duties  of  religion ; 
and,  except  to  thofe  who  have  injured  him,  courteous 
and  kind  :  he  is  affeaionate  to  his  tutor  Phenix  ;  and 
not  only  pities  the  misfortunes  of  his  enemy  1  riam, 
but  in  the  moft  foothing  manner  adminifteis  to  him 
the  beft  confolation  that  Homer’s  poor  theology  could 
furnifh.  Though  no  admirer  of  the  caufe  in  which  his 
evil  deftiiiy  compels  him  to  engage,  lie  is  warmly  at¬ 
tached  to  his  native  land  ;  and,  ardent  as  he  is  in  ven¬ 
geance,  he  is  equally  fo  in  love  to  Ills  aged  father  Pe- 
leus,  and  to  his  iriend  Patroclus.  He  is  not  luxuri¬ 
ous  like  Paris,  nor  clownifli  like  Ajax  ;  his  accom- 
plifhments  are  princely,  and  his  amufements  worthy 
of  a  hero.  Add  to  this,  as  an  apology  for  the  vehe¬ 
mence  of  bis  anger,  that  the  affront-  he  had  received 
was  (according  to  the  manners  of  that  age)  of  the  moft 
atrocious  nature  ;  and  not  only  unprovoked,  but  fuch 
as,  on  the  part  of  Agamemnon,  betrayed  a  brutal  in- 
fenfibility  to  merit,  as  well  as  a  proud,  felnfh,  ungrate¬ 
ful,  and  tyrannical  difpofition.  And  though  lie  is  of¬ 
ten  inexcufably  furious ;  yet  it  is  but  juftice  to  re¬ 
mark,  that  he  was  not  naturaUy  cruel  (e)  >  and  that 
his  wildeft  outrages  were  fuch  as  in  thole  rude  times 
might  be  expelled  from  a  violeiit  man  of  invincible 
ftrength  and  valour,  when  exafperated  by  injury,  and 
frantic  with  forrow. - Our  hero’s  claim  to  the  ad¬ 

miration  of  mankind  is  indifputable.  Every  pait  of 
his  character  is  fublime  and  aftonifhing.  In  his  per- 
fon,  he  is  the  ftrongeft,  the  fwifteft,  the  moft  beauti¬ 
ful  of  men: — this  Taft,  circumftance,  however,,  occurs 
not  to  his  own  obfervation,  being  too  trivial  to  attradi 


the  notice  of  fo  great  a  mind.  The  Fates  had  put  it  Poetical 
in  his  power,  either  to  return  home  before  the  end  of  ^  haruders. 
the  war,  or  to  remain  at  Troy;  — if  he  chofe  the  for¬ 
mer,  he  would  enjoy  tranquillity  and  happinefs  in  his 
own  country  to  a  good  old  age  ;  if  the  latter,  he  mull 
periOi  in  the  bloom  of  his  youth  : — Ills  affedfion  to  his 
father  and  native  country,  and  his  hatred  to  Agamem¬ 
non,  ftrongly  urged  him  to  the  firft ;  but  a  defire  to 
avenge  the  death  of  his  friend  determines  him  to  ac¬ 
cept  the  laft,  with  all  its  confequences.  This  at  once 
difplays  the  greatnefs  of  his  fortitude,  the  warmth  of 
his  friendlhip,  and  the  violence  of  his  faiiguinary  paf- 
ftons;  and  it  is  this  that  fo  often  and  fo  powerfully' 
recommends  him  to  the  pity,  as  w^ell  as  admiration,  of 
the  attentive  reader.”  aS 

It  is  equally  a  proof  of  rich  invention  and  exadl  Of  all  Hfo-. 
judgment  in  Homer,  that  lie  mixes  fome  good 
tics  in  all  his  bad  charadters,  and  fome  degree  of  im¬ 
perfection  in  almoft  all  his  good  ones. - Agamem¬ 

non,  notliwithftaiiding  his  pride,  is  an  able  general,  and 
a  valiant  man,  and  highly  efteemed  as  iuch  by  the 
greater  part  of  tlie  army. - Paris,  though  effemi¬ 

nate,  and  vain  of  his  drefs  and  peifon,  is,  however, 
good-natured,  patient  of  reproof,  not  deftitiite  of 
courage,  and  eminently  flcilled  in  mufic  and  other  fine 

arts. - Ajax  is  a  huge  giant ;  fearlefs  rather  from 

iiifeiilibility  to  danger,  and  confidence  in  Iris  maffy 
arms,  than  from  any  nobler  principle ;  boaftful  and 
rough  ;  regardlefs  of  the  gods,  though  not  downright 
impious :  yet  there  is  in  his  manner  fomething  of 
franknefs  and  blunt  fnicerity,  which  entitle  him  to  autfupra.- 
fhare  in  our  efteem ;  and  he  is  ever  ready  to  affift  his 
countrymen,  to  whoirri  he  renders  good  fervice  on 
many  a  perilous  emergency. - The  cliaracler  of  He¬ 

len,  in  fpitc  of  her  faults,  and  of  the  many  calamities 
whereof  (lie  is  the  guilty  caufe,  Homer  has  found  means 
to  recommend  to  our  pity,  and  almoft  to  our  love,*  and 
this  he  does,  without  feeking  to  extenuate  the  crime 
of  Paris,  of  which  the  moft  refpe(ftable  perfonages  in 
the  poem  are  made  to  fpeak  with  becoming  abhorrence. 

She  is  fo  full  of  remorfe,  fo  ready  on  every  occafioil 
to  condemn  her  paft  condiiH,  fo  affeiftionate  to  her 
friends,  fo  willing  to  do  juftice  to  every  body’s  merit, 
and  withal  fo  finely  accompliftied,  that  flie  extorts  our 

admiration,  as  well  as  that  of  the  Trojan  fenators.  . — 

Menelaus,  though  fuftieiently  fenfible  of  the  injury 
he  had  received,  is  yet  a  man  of  moderation,  clemency, 
and  good-nature,  a  viiliaiit  foldier,  and  a  moft  affec¬ 
tionate  brother:  but  there  ivS  adaflrof  vanity  in  hiscom- 
pofition,  and  he  entertains  rather  too  high  an  opinion 
of  his  own  abilities,  yet  never  overlooks  nor  underva« 

lues  the  merit  of  others. - Priam  would  claim  un- 

referved  efteem,  as  well  as  pity,  if  it  were  not  for  his 
inexcufeable  weaknefs,  in  gratifying  the  humour,  and. 
by  indulgence  abetting  the  crimes,  of  the  moft  worth- 
lefs  of  all  his  children,  to  the  utter  ruin  of  Iris  people, 
family,  and  kingdom.  Madame  Daeier  fuppofes,  that  he 
had  loft  his  authority,  and  was  obliged  to  fall  in  with, 
the  politics  of  the  times ;  but  of  this  there  appears  no 

evidence | . 


(e)  See  //Wxxi.  ICO.  and  xxiv.  4S5. — 67^. - In  the  firft  of  thefe  paffages,  Achilles  himfelf  declares^ r 

that  before  Patroclus  was  flain,  he  often  fpared  the  lives  of  his  enemies,  and  took  pleafure  in  doing  it.  It 
ffrange,  as  Dr  Beattie  obferves,  that  this  fhould  be  left  out  in  Pope's  Tranflation. 
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C)f  Poetica!  evidence ;  on  tlie  he  snd  Tiis  unworthy  fevou- 

Charaaei-f.  f^^em  to  have  been  the  only  perfons  of  di- 

ftindlion  in  Troy  who  were  averfe  to  the  reftoringof  He¬ 
len,  Priam’s  foible  (if  it  can  be  called  by  fo  foft  a 
name),  however  faulty,  is  not  uncommon,  and  has  of¬ 
ten  produced  calamity  both  in  private  and  public  life. 
The  Scripture  gives  a  memorable  inftance  in  the  hiftory 

of  the  good  old  Eli. - Sarpedon  comes  nearer  a  per- 

fe6l  charafler  than  any  other  of  Homer’s  heroes ;  but 
the  part  he  has  to  ad  is  fhort.  It  is  a  charader  which 
one  could  hardly  hav&expeded  in  thofe  rude  times  :  a 
fovereign  prince,  who  confiders  himfelf  as  a  magiftrate 
fet  lip  "by  the  people  for  the  public  good,  and  therefore 
bound  in  honour  and  gratitude  to  be  himfelf  their  ex¬ 
ample,  and  ftudy  to  excel  as  much  in  virtue  as  in  rank 
and  autlu^rity.- - Hedor  is  the  favourite  of  every  rea¬ 

der,  and  with  good  rcafon.  To  the  trueft  valour  he 
joins  the  moll  generous  patriotifm.  He  abominates  the 
crime  of  Paris :  but  not  being  able  to  prevent  the  war, 
lie  thinks  it  his  duty  to  defend  his  country,  and  his  fa¬ 
ther  and  fovereign,  to  the  laft.  He  too,  as  well  as  A- 
chilles,  forefees  his  own  death  ;  which  heightens  our 
compalfion,  and  raiies  our  idea  of  his  magnanimity.  In 
all  the  relations  of  private  life,  as  a  fon,  a  father,  a  huf- 
band,  a  brother,  he  is  amiable  in  the  hlghed  degree  ; 
and  he  is  diftinguifiied  among  all  the  heroes  for  tender- 
nefs  of  affedion,  gentleiiefs  of  manners,  and  a  pious  re- 
:gard  to  the  duties  of  religion.  One  circumllance  of  his 
charader,  ftrongly  expreflive^  of  a  great  and  delicate 
mind,  we  learn  from  Helen’s  lamentation  over  his  dead 
body,  that  he  was  aimoft  the  only  perfon  in  Troy  who 
had  always  treated  her  with  kindnefs,  and  never  uttered 
^ne  reproachful  word  to  give  her  pain,  nor  heard  others 
reproach  her  without  blaming  them  for  it.  Some  ten¬ 
dency  to  oilentation  (which,  however,  may  be  pardon¬ 
able  in  a  commander  in  chief),  and  temporary  fits  of 
timidity,  are  the  only  blemilhes  difcoverable  in  this  he¬ 
ro  ;  whole  portrait  Homer  appears  to  have  drawn  with 
an  affedionate  and  peculiar  attention. 

By  aferibing  fo  many  amiable  qualities  to  Hedor  and 
feme  others  of  the  Trojans,  the  poet  interefts  us  in  the 
fate  of  that  people,  notwith Handing  our  being  conti¬ 
nually  kept  in  mind  that  they  are  the  injuripus  party. 
And  by  thus  blending  good  and  evil,  virtue  and  frailty, 
in  the  compolition  of  his  charaders,  he  makes  them 
the  more  conformable  to  the  real  appearances  of  human 
nature,  and  more  ufeful  as  examples  for  our  improve¬ 
ment  ;  and  at  the  fame  time,  without  hurting  verifimi- 
litude,  gives  every  necelfary  embelHlhment  to  particular 
parts  of  his  poem,  and  variety,  coherence,  and  anima¬ 
tion,  to  the  whole  fable.  And  it  may  alfo  be  obferved, 
that  though  feveral  of  his  charaders  are  complex,  not 
one  of  them  is  made  up  of  incompatible  parts :  all  are 
natural  and  probable,  and  fucli  as  we  think  we  have 
fiiet  with,  or  might  have  met  with,  in  our  inteicouife 
with  mankind. 

From  the  fame  extenfive  views  of  good  and  evil,  in  all 
their  forms  and  combinations,  Homer  has  been  enabled 
to  make  each  of  his  charaders  perfedly  diltind  in  it- 
felf,  and  dilfereiit  from  all  the  rell ;  infomuch,  that  be¬ 
fore  we  come  to  the  end  of  the  Iliad,  w^e  arc  as  well  ac- 
ag  quainted  with  his  heroes,  as  with  the  faces  and  tempers 

^'irg|l  of  our  moH  familiar  friends.  Virgil,  by  confining  him- 

^  general  ideas  of  fidelity  and  fortitude,  has 
<ihara<iler8.  fubordinate  heroes  a  very  good  foil  of  people; 
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but  they  are  all  the  fame,  and  we  have  no  clear  know-  Of  Pottic. 
ledge  of  any  one  of  them.  Achates  is  faithful,  and 
Gyas  is  brave,  and  Cloantlius  is  brave ;  and  this  is  all  ~'r— 
w^e  can  fay  of  the  matter.  We  fee  thefe  heroes  at  a 
diilaiice,  and  have  fome  notion  of  their  lhape  and  fize  ; 
but  are  not  near  enough  to  diftinguilh  their  features ; 
and  every  face  feems  to  exhibit  the  fame  faint  and  am¬ 
biguous  appearance.  But  of  Homer’s  heroes  we  know 
every  particular  that  can  be  knowm.  We  eat,  and  drink, 
and  talk,  and  fight,  with  them:  we  fee  them  in  a6lion 
and  out  of  it;  in  the  field  and  in  their  tents  and  lioufes: 
the  very  face  of  the  country  about  Troy  w^e  feem  to  be 
as  well  acquainted  wdth  as  if  we  had  been  there.  Si- 
milar  charaders  there  are  among  thefe  heroes,  as  tin. re 
are  fimilar  faces  in  every  fociety  ;  but  we  never  miftake 
one  for  another,  Neftor  and  Ulyfies  are  both  wife  and 
both  eloquent :  but  the  wdfdom  of  the  former  feems  to 
be  the  effed  of  experience;  that  of  the  latter  of  genius: 
the  eloquence  of  the  one  is  fweet  and  copious,  but  not 
always  to  the  purpofe,  and  apt  to  degenerate  into  ftory- 
telling  ;  that  of  the  other  is  clofe,  emphatical,  and  per- 
fuafivc,  and  accompanied  watli  a  peculiar  modefty  and 
fimplicity  of  manner.  Homer’s  heroes  are  all  valiant ; 
yet  each  difplays  a  modification  of  valour  peculiar  to 
himfelf;  one  is  valiant  from  principle,  another  from  con- 
-•ftitutidn  ;  one  is  rafli,  another  cautious ;  one  is  impe¬ 
tuous  and  headllrong,  another  impetuous,  but  tradable; 
one  is  cruel,  another  merciful;  one  is  infolent  and  often- 
tatious,  another  gentle  and  unaflhming  ;  one  is  vain  of 
his  perfon,  another  of  his  ftrength,  and  a  third  of  his 
family, - It  would  be  tedious  to  give  a  complete  enu¬ 

meration.  Almoll  every  fpecies  of  the  heroic  charac¬ 
ter  is  to  be  found  in  Homer. 


The  diffi¬ 
cult)  of 
d  rawing  _ 
and  difui'i 
nunating 


Of  the  agents  in  Paradife  Loft,  it  has  been  obferv^ed^,  *  Jdnfani 
that  the  w^eakeft  are  the  liighell  and  nobleft  of  human 
beings,  the  original  parents  of  mankind ;  wn'th  wliofe 
adions  the  elements  confented ;  on  whofe  reditude  or 
deviation  of  will  depended  the  Hate  of  terreftrial  nature, 
and  the  condition  of  all  the  future  inhabitants  of  the 
globe.  Of  the  other  agents  in  the  poem,  the  chief  arc 
fuch  as  it  is  irreverence  to  name  on  flight  occafions  :  the’ 
reft  are  lower  powders ; 

— — Of  which  the  leaft  could  wneld 
Thefe  elements,  and  arm  him  with  the  force 
Of  all  their  regions  : 

Powders,  wdiich  only  the  controiil  of  Omnipotence 
ftrains  from  laying  creation  wafte,  and  filling  the  vail radci sin 
expaiife  of  fpace  with  ruin  and  confufion.  To  difplay  Paradik 
the  motives  and  adions  of  beings  thus  fuperior,  fo  far  as  f-ofl. 
human  reafon  can  examine,  or  human  imagination  re- 
prefeiit  them,  is  the  tiiflc  wkich  Milton  undertook  and 
performed.  The  charaders  in  tlie  Paradife  Loft,  wkich 
admit  of  examination,  are  thofe  of  angels  and  of  men  : 
of  angels  good  and  evil ;  of  man  in  his  innocent  and 
finfiil  ft  ate.  37 

“  Among  the  angels,  the  virtue  of  Raphael  is  nuld  and  Mi  t 
placid,  of  eafy  condefeenfion,  and  free  communication  : 
that  of  Michael  is  regal  and  lofty,  attentive  to  the  dig- ‘  uJifter 
nity  of  his  own  nature.  Abdiel  and  Gabriel  appear  oc- taking* 
Cafionally,  and  ad  as  every  incident  requires  :  the  foli- 
tary  fidelity  of  Abdiel  is  very  amiably  painted. 

“  Of  the  evil  angels,  the  charaders  are  more  diver- 
fified.  I'o  Sataa  fuch  fentimeiits  are  given  as  fuit  the 

moll 
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*a)f  'ft'ca^rnof^  exalted  and  mofl:  depraved  being.  Milton  has 
cenfured  for  the  impiety  which  fonietimes  breaks 
from  Satan’s  month ;  for  there  are  thoughts,  it  is  juftly 
remarked,  which  no  obfervation  of  character  can  jiiftify; 
becaufe  no  good  man  would  willingly  permit  them  to 
pafs,  however  tranfiently,  through  his  mind.  Tiiis  ceu- 
fure  has  been  fhown  to  be  groundlefs  by  the  great  critic 
from  whom  we  quote.  To  make  Satan  fpeak  as  a  rebel, 
favs  he,  without  any  fuch  expreflloas  as  might  taint  the 
readers  imagination,  was  indeed  one  of  the  great  diffi* 
culties  in  Milton’s  undertaking;  and  I  cannot  but  think 
that  he  has  extricated  himfelf  with  great  happinefs. 
There  is  in  Satan’s  fpeeches  little  that  can  give  pain  to 
a  pious  ear.  The  language  of  rebellion  cannot  be  the 
fame  with  that  of  obedience  :  the  malignity  of  Satan 
foams  in  haughtinefs  and  obilinaxy  ;  but  his  exprefiions 
are  commonly  general,  and  no  otherwife  offenfive  than 
as  they  are  wicked.  —The  other  chiefs  of  the  celehial 
rebellion  are  very  judicioudy  diferiminated  ;  and  the  fe¬ 
rocious  charafter  of  Moloch  appears,  both  in  the  battle 
and  in  the  council,  with  exa£f  confiftency. 

“  To  Adam  and  to  Eve  are  given,  during  their  in¬ 
nocence,  fuch  fentiments  as  innocence  can  generate  and 
utter.  Their  love  is  pure  benevolence  and  mutual  vene¬ 
ration  ;  their  repafts  are  without  luxury,  and  their  di¬ 
ligence  without  toil.  Their  addrefTes  to  their  Maker 
have  little  more  than  the  voice  of  admiration  and  grati¬ 
tude  ;  fruition  left  them  nothing  to  afli,  and  innocence 
left  them  nothing  to  fear.  But  with  guilt  enter  dif- 
truft  and  difeord,  mutual  accufation  and  ftubborn  felf- 
defence  ;  they  regard  each  other  with  alienated  minds, 
and  dread  their  Creator  as  the  avenger  of  their  tranf- 
grefllon  ;  at  laft,  they  feek  fhelter  in  his  mercy,  foften 
to  repentance,  and  melt  in  fupplication.  Both  before 
and  after  the  fall,  the  different  fentiments  anfing  from 
difference  of  fex  are  traced  out  with  inimitable  delica¬ 
cy  and  philofophical  propriety.  Adam  has  always  that 
pre-eminence  in  dignity,  and  Eve  in  lovdinefs,  which 
we  fhould  naturally  look  for  in  the  father  and  mother 
of  mankind.” 

From  what  has-  been  fald,  it  feems  abundantly  evident, 
—  That  the  end  of  poetry  is  to  pleafe ;  and  therefore 
that  the  mofl  perfedl  poetry  mull  be  the  mofl  pleaiing ; 
— that  what  is  unnatural  cannot  give  pleafure ;  and 
therefore  that  poetry  mufl  be  according  to  nature  :  — 
that  it  mufl  be  either  according  to  real  nature,  or  ac¬ 
cording  to  nature  fomewhat  different  from  the  reality  5 
’  ^that,  if  according  to  real  nature,  it  would  give  no 

i?  :ry  ac-  greater  pleafure  than  hiflory,  which  is  a  tranfeript-of 
c(  ing  to  real  nature  ; — that  greater  pleafure  is,  however,  to  be 
pi!  eVto"  it’  becaufe  we  grant  it  fuperior  indul- 

degree  regard  to  fidlion,  and  the  choice  of  words; — 

w|ch  is  confequently,  that  poetry  mufl  be,  not  according 

^  c<,  iftent  to  real  nature,  but  according  to  nature  improved  to  that 
^  Utv°*  degree  which  is  confillent  with  probability  and  fuitable 

to  the  poet’s  purpofe - And  hence  it  is  that  we  call 

poetry,  imitation  of  nature, — For  that  which  is  pro¬ 
perly  termed  imitation  has  always  in  it  fbmething  which 
is  not  in  the  original.  If  the  prototype  and  tranfeript 
^  e  exaaly  alike ;  if  there  be  nothing  in  the  one  which 
IS  not  in  the  other;  we  may  caH  the  latter  a  reprefenta^ 
tton,  a  copyy  z  draughty  or  a  piaure^  of  the  former :  but 
^  acver  call  it  an  imitatm* 
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Sect.  V.  Of  Arrangement^  ITnily^  Of  Poetical 

— Further  remarks  on  Nature  in  Poetry, 


I.  The  origin  of  nations,  and  the  beginnings  of  great 
events,  are  little  known,  and  feldom  interefling;  whence 
the  fird  part  of  every  hiflory,  compared  with  the  fequel, 
is  fomewhat  dry  and  tedious.  But  a  poet  mufl,  even  in  How  a 
the  beginning  of  his  work,  intcrefl  the  readers,  and  raifepoem 
high  expedlation  ;  not  by  any  afie^led  pomp  of  flylc,  t<j 
far  lefs  by  ample  promifes  or  bold  profeflions ;  but  by°‘^'”* 
fetting  immediately  before  them  fome  •incident,  flriking 
enough  to  raife  curiofity,  in  regard  both  to  its  caufes 
and  to  its  confcquences.  He  mufl  therefore  take  up 
his  flory,  not  at  the  beginning,  but  in  the  middle ;  or 
rather,  to  prevent  the  work  from  being  too  long,  as 
near  the  end  as  pofiible  ;  and  afterv/ards  take  fome  pro¬ 
per  opportunity  to  inform  113  of  the  preceding  events, 
in  the  way  of  narrative,  or  by  converfation  of  the  perfons 
introduced,  or  by  fliort  and  natural  digrefTions. 

The  a£lion  of  both  the  Iliad  and  Odyjfey  begins  about 
fix  weeks  before  its.  conclufion  ;  although  the  principal 
events  of  the  w^ar  of  Troy  are  to  be  found  in  the  former; 
and  the  adventures  of  a  ten  years  voyage,  followed  by 
the  fuppreflion  of  a  dangerous  domeflic  enemy,  in  the 
latter.  One  of  tlie  firfl  things  mentioned  by  Homer  in 
the  Iliad,  is  a  plague,  which  Apollo  in  anger  fent  into 
the  Grecian  army  commanded  by  Agamemnon  and 
now  encamped  before  Troy.  Who  this  Agamemnon 
was,  and  who  the  Grecians  were;  for  what  reafon  they 
had  come  hither ;  how  long  the  flege  had  lafled ;  what 
memorable  a^llons  bad  been  already  performed  ;  and  in 
what  condition  both  parties  now  were  :  —  all  this,  and 
much  more,  we  foon  learn  from  occafional  hints  and 
converfations  interfpeifed  through  the  poem. 

In  the  /Eneidf  which,  though  it  comprehends  the 
tranfadlions  of  feven  years,  opens  within  a  few  months 
of  the  concluding  event,  we  are  firfl  prefented  with  a 
view  of  the  Trojan  fleet  at  fea,  and  no  lefs  a  perfon  than 
Juno  interefling  herfelf  to  raife  a  florin  for  their  deflruc- 
tion.  This  excites  a  curiofity  to  know  fomethiiig  fur¬ 
ther  :  who  thefe  Trojans  were,  whence  they  had  come, 
and  whither  they  were  bound ;  why  they  had  left  their 
own  country,  and  what  had  befallen  them  fince  they 
left  it.  On  all  thefe  points,  the  poet,  without  quitting 
the  track  of  his  narrative,  foon  gives  the  fullefl  informa¬ 
tion:  The  dorm  rifes;  the  Trojans  are  driven  to  Africa, 
and  hofpitably  received  by  the  queen  of  the  country;  at 
whofe  defire  tlieir  commander  relates  his  adventures. 

The  a<Slion  of  Paradife  Lojl  commences  not  many 
days  before  Adam  and  Eve  are  expelled  from  the  garden 
of  Eden,  which  is  the  concluding  event.  This  poem, 
as  its  plan  is  incomparably  more  fublime  and  more  im¬ 
portant  than  that  of  either  the  Iliad  or  iEneid,  opena- 
with  a  far  more  interefling  feene  :  a  multitude  of  angels 
and  archangels  fhut  up  in  a  region  of  torment  and  dark- 
nefs,  and  rolling  on  a  lake  of  unquenchable  fire.  Wha> 
thefe  angels  are,  and  what  brought  them  into  this  mi- 
ferable  condition,  we  naturally  wifh  to  know ;  and  the 
poet  in  due  time  informs  us  ;  partly  from  the  converfa¬ 
tion  of  the  fiends  themfelves;  and  more  particularly  by 
the  mouth  of  a  happy  fpirit,  fent  from  heaven  to  caution 
the  father  and  mother  of  mankind  againfl  temptation,., 
and  confirm  their  good  refolutions  by  unfolding  the* 
dreadful  effefts  of  impiety  and  difobedience,- 
7  Thii 
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Of  Poetkal  Yhis  poetical  arrangement  of  event?,  fo  diiterent  from 
Arraii^e.^-^]^g  hiftorical,  has  other  advantages  beildes  thole  ari- 
h-itnt  &c.  brevity  and  compaanefs  of  detail :  it  is  ob- 

vioully  more  afieoiiing  to  the  fancy,  ^  and  more  alarming 
lit  fupra.  to  the  paffions  ;  and,  being  more  luitable  to  the  order 
‘^4  and  the  manner  in  which  the  adions  of  other  men  itnkes 
^^es^of  fenfes,  is  a  more  exad  imitation  of  human  affairs, 

poetkal  ar!  I  hear  a  hidden  noife  in  the.  ftreet,  and  run  to  fee  what 
rangement.  is  the  matter.  An  infurre6lioii  has  happened,  a  great 
multitude  is  brought  together,  and  fomething  very  im¬ 
portant  is  going  forward.  The  fcene  before  me  is  the 
firll  thing  that  engages  my  attention  j  and  is  in  itfelf  fo 
intercffing,  that  for  a  moment  or  two  I  look  at  it  in 
filence  and  wonder.  By  and  by,  when  I  get  time  for 
rededlion,  I  begin  to  inquire  into  the  caufe  of  all  this 
tumult,  and  what  it  ii  the  people  would  be  at ;  and 
one  who  is  better  informed  than  I,  explains  the  affair 
from  the  beginning  j  or  perhaps  I  make  this  out  for 
jnyfeif,  from  the  words  and  aftions  of  the  perfons  prin¬ 
cipally  concerned. — This  is  a  fort  of  picture  of  poetical 
arrangement,  both  m  epic  and  dramatic  compohtion  j 
and  this  plan  has  been  followed  in  narrative  odes  and 
ballads  both  ancient  and  modern.-— The  hifforian  purfues 
a  different  method.  He  begins  perhaps  with  an  account 
of  the  manners  of  a  certain  age,  and  of  the  political  con- 
ftitution  of  a  certain  country  ;  then  introduces  a  parti¬ 
cular  perfon,  gives  *the  ftory  of  his  birth,  connections, 
private  charater,  purfuits,  difappointments,  and  of  the 
events  that  promoted  his  views,  and  brought  him  ac¬ 
quainted  with  other  turbulent  fpirits  like  himfelf ;  and 
lb  proceeds,  unfolding,  according  to  the  order  of  time, 
the  caufes,  principles,  and  progrefs  of  the  confpiraey, 
if  that  be  the  fubjet  which  he  undertakes  to  illuffrate. 
It  cannot  be  denied,  that  this  hitter  method  is  more 
favourable  to  calm  information  :  but  the  former,  com- 


tJnity  of 
defitrn  ne- 
ceflary  to 
the  higher 
poetry. 
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pared  with  it,  will  be  found  to  have  all  the  advantages 
already  fpecified,  and  to  be  more  effediially  produ61:ive 
of  that  mental  pleafure  which  depends  on  the  paffions 
and  imagination. 

II.  If  a  work  have  no  determinate  end,  it  has  no 
meaning  ;  and  if  it  have  many  ends,  it  ^vill  diftraft  by 
its  multiplicity^  Unity  of  defign,  therefore,  belongs 
in  fome  meafurc  to  all  compofitions,  whether  in  verfe  or 
profe.  But  to  fome  it  is  more  effential  than  to  others  ; 
and  to  none  fo  much  as  in  the  higher  poetry.  ^  In  cer¬ 
tain  kinds  of  hiftory,  there  is  unity  fufficient  if  all  the 
events  recorded  be  referred  to  one  perfon  ;  in  others, 
if  to  one  period  of  time,  or  to  one  people,  or  even  to 
the  inhabitants  of  one  and  the  fame  planet.  But  it  is 
not  enough  that  the  fubjedl  of  a  poetical  fable  be  the 
exploits  of  one  perfon  ;  for  thefe  may  be  of  various  and 
even  of  oppofite  forts  and  tendencies,  and  take  up  longer 
time  than  the  nature  of  poetry  can  admit  : — far  lefs  can 
a  regular  poem  comprehend  the  affairs  of  one  period  or 
of  one  people  : — it  muff  be  limited  to  one  great  adion 
or  event,  to  the  illuftration  of  which  all  the  fubordinate 
events  muff  contribute  ;  and  thefe  muff  be  fo  connected 
with  one  another,  as  well  as  with  the  poet’s  general 
pui*pofe,  that  one  cannot  be  changed,  tranfpofed,  or 
‘taken  away, . without  affedling  the  confiftence  and  ftabi- 
lity  of  the  whole  *.  In  itfelf  an  incident  may  be  in- 
tereffing,  a  character  well  drawn,  a  defeription  beautiful ; 
and  yet,  if  it  disfigure  the  general  plan,  or  if  it  obffrudi 
or  incumber  the  main  a£lion,  inffead  of  helping  it  for¬ 
ward,  a  correft  artiff  would  confider  it  bCit  as  a  gaudy 
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fuperfiuity  cr  fplendid  defoiihity  ;  like  a  piece  of  fcailet  Of  Pbetx 
cloth  fewed  upon  a  garment  of  a  different  colour  f.  Not  ange 
that  all  the  parts  of  the  fable  either  are,  or  can  be,  equally 
effential.  Many  deferiptions  and  ihouglits,  of  little  con- 
feqiience  to  the  plan,  may  be  admitted  for  the  fake  of  v, 
variety  ;  and  the  poet  may,  as  well  as  the  hifforian  and 
philofophcr,  drop  his  fubject  for  a  time,  in  Order  to  take 
lip  an  affedfiiig  or  inffrudrive  digreffion.  36 

III.  The  "dodfrine  of  poetical  digreffions  and  epi-"^^^Pio. 
fodes  has  been  largely  treated  by  the  critics.  We 
here  only  remark,  that,  in  effimating  their  propriety,  and  epb 
three  things  are  to  be  attended  to  : — their  connedtion fodes  de. 
with  the  fable  or  fubjecl ;  their  own  peculiar  excellence 
and  their  fubferviency  to  the  poet’s  defign. 

(i.)  Thofe  digreffions  that  both  arife  from  and  ter- Their coa 
minate  in  the  fubjedl,  like  the  epifode  of  the  angel  Ra-nedion 
phael  in  Paradife  Loff,  and  the  tranfition  to  the  death  of 
Cnefar  and  the  civil  wars  in  the  firft  book  of  the  Georgic,  he  poem, 
are  the  moff  artful,  and  if  fuitably  executed  claim  the 
higheff  praife  : — thofe  that  arife  from,  but  do  not  ter¬ 
minate  in,  the  fubjedl,  are  perhaps  fecond  in  the  order 
of  merit  ;  like  the  ftory  of  Dido  in  the  A^lneid,  and  the 
encomium  on  a  country  life  in  the  fecond  book  of  the 
Georgic  :  — thofe  come  next  that  terminate  in,  but  do 
not  rife  from,  the  fable  ;  of  which  there  are  fcveral  in 
the  third  book  of  thc'^iieid,  and  in  the  Odyfley 
and  thofe  that  neither  terminate  in  the  fable  nor  rife 
from  it  are  the  leaft  artful ;  and  if  they  be  long,  cannot 
efcape  cenfure,  unlefs  their  beauty  be  very  great.  ^ 

But  (2.)  we  are  willing  to  excufc  a  beautiful  epifode -pheir ov 
^t  whatever  expence  to  the  fiibjedt  it  may  be  introduced,  peculiar  s 
They  who  can  blame  Virgil  for  obtruding  upon  them  the^^’hnee, 
charming  tale  of  Orpheus  and  Euridice  in  the  fourth 
Georgic,  or  Milton  for  the  apoffrophe  to  light  in  the 
beginning  of  his  third  book,  ought  to  forfeit  all  title  to 
the  perufal  of  good  poetiy  ;  for  of  fuch  divine  drains 
one  would  rather  be  the  author  than  of  all  the  books  of 
criticifm  in  the  world.  Yet  ft  ill  it  is  better  that  an 
epifode  poffefs  the  beauty  of  connedtion,  together  with 
its  own  intrinfic  elegance,  than  this  without  the  other. 

Moreover,,  in  judging  of  the  propriety  of  epifodes  pheir  ful 
and  other  fimilar  contrivances,  it  maybe  expedient  to  forv’eiicy 
attend  (3.)  to  the  defign  of  the  poet,  as  diffinguifhed||^^^^^P°^®^ 
from  the  fable  or  fubjeS  of  the  poem.  The  great  de-  ‘ 
fign,  for  example,  of  Virgil,  was  to  intereft  his  coun¬ 
trymen  in  a  poem  written  with  a  view  to  reconcile  them 
to  the  perfon  and  government  of  Atiguftus*  Whatever, 
therefore,  in  the  poem  tends  to  promote  this  defign, 
even  though  it  ffiouid  in  fome  degree  hurt  the  contexture 
of  the  fable;  is  really  a  proof  of  the  poet’s  judgment ; 
and  may  be  not  only  allowed,  but  applauded. — The 
progrefs  of  the  adlion  of  the  jEneid  may  feem  to  be  too 
long  obftrudled  in  one  place  by  the  ftory  of  Dido,  which, 
though  it  rifes  from  the  preceding  part  of  the  poem, 
has  no  influence  upon  the  fequel ;  and,  in  another,  by 
the  epifode  of  Caeus,  which,  without  injury  to  the  fable, 
might  have  been  omitted  altogether.  Yet  thefe  epifodes, 
iiiterefting  as  they  are  to  us  and  all  mankind  becaufe  of 
the  tranfeendant  merit  of  the  poetry,  muff  have  been 
ftill  more  iiiterefting  to  the  Romans  becaufe  of  their 
conriedlion  with  the  Roman  affairs  ;  for  the  one  accounts 
poetically  for  their  wars  with  Carthage  ;  and  the  other 
not  only  explains  fome  of  their  religions  ceremonies,  but 
alfo  gives  a  moff  charming  rural  pidlure  of  thofe  hilb 
and  valleys  in  the  neighbourhood  of  the  Tiber,  on  which, 
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’eet?«t5n  after  times,  tltelr  majcftic  city  was  ftted  to  ftand»— 
And  if  we  conficler,  that  the  defign  of  Homer’s  Iliad 
'  ’  was  not  only  to  (how  the  fatal  effeds  of  diffenfion  among 
confederates,  but  alfo  to  immortalize  his  country,  and 
celebrate  the  moil  diftinguiihed  families  in  it,^  we  ihall 
be  inclined  to  think  more  favourably  than  critics  gene¬ 
rally  do  of  fome  of  his  long  fpeeches  and  digrefiions  ; 
which,  though  to  us  they  may  feem  trivial,  muil  have 
been  very  intereiling  to  his  countrymen  on  account  of 
the  genealogies  and  private  hiftovy  recorded  in  them. — 
Shakefpeare’s  hiftorical  plays,  confidered  as  dramatic 
fables,  and  tried  by  the  laws  of  tragedy  and  comedy, 
appear  very  rude  compolitions  ;  but  if  we  attend  to 
fays  on  the  poet’s  defign  (as  the  elegant  critic  *  has  with  equal 
>rit}ngs  truth  and  beauty  explained  it),  we  ihall  be  forced  to 
enius  oj  admire  his  judgment  in  the  general  condud  of  tliofe 
pieces,  as  well  as  uneqiiaUed  fiiccefs  in  the  execution 
of  particular  parts. 

There  is  yet  another  point  of  view  in  which  thefe 
digrefiions  may  be  confidered.  If  they  tend  to  eluci¬ 
date  any  Important  cliarader,  or  to  introduce  any  in¬ 
tereiling  event  not  otherwife  within  the  compafs  of  the 
poem,  or  to  give  an  amiable  difplay  of  any  particular 
virtue,  they  may  be  intitled,  not  to  oiir  pardon  only, 
but  even  to  our  admiration,  however  loofely  they  may 
hang  upon  the  fable.  All  thefe  three  ends  are  effeded 
by  that  moil  beautiful  epifode  of  Hedor  and  Andro¬ 
mache  in  the  fixth  book  of  the  Iliad  ;  and  the  two  laft, 
by  the  no  lefs  beautiful  one  of  Euiy^alus  and  Nifus  in 
the  ninth  of  the  iEneid. 

IV.  And  now,  from  the  pofition  formerly  eftablilhed, 
that  the  end  of  this  divine  art  is  to  give  pleafure,  it  has 
been  endeavoured  to  prove,  that,  whether  in  difplnying 
the  appearances  of  the  material  univerfe,  or  in  imitating 
the  workings  of  the  human  mind,  and  the  varieties  of 
human  charadei*,  or  in  arranging  and  combining  into 
one  whole  the  feveral  incidents  and  parts  whereof  his 
fable  confifts, — the  aim  of  the  poet  miift  be  to  copy 
nature,  not  as  it  is,  but  in  that  Hate  of  perfedion  in 
which,  confiftently  with  the  particular  genius  of  the 
work,  and  the  laws  of  venfimilitude,  it  may  be  fuppo- 
led  to  be. 

Such,  in  general,  is  the  nature  of  that  poetry  which 
is  intended  to  raife  admiration,  pity,  and  other  ferious 
emotions.  Tut  in  this  art,  as  in  all  others,  there  are 
-different  degrees  of  excellence  ;  and  vve  have  hitherto 
direded  our  view  chiefly  to  the  higheft.  All  ferious 
poets  are  not  equally  felicitous  to  improve  nature.  Eu¬ 
ripides  is  faid  to  have  reprefeiited  men  as  they  were  ; 
Sophocles,  more  poetically,  as  they  fliould  or  might  be  f . 
Theocritus  in  his  Idyls,  and  Spencer  in  his  Shepherd’s 
Calendar,  give  us  language  and  fentiments  more  nearly 
yian'xaU  approaching  thofe  of  the  Rus  vefum  et  barbarum  J,  than 
what  we  meet  with  in  the  Paftorals  of  Virgil  and  Pope. 
In  the  liiilorical  drama,  human  charaders  and  events 
muff  be  according  to  hiftorical  truth,  or  at  leaft  not  fo 
remote  from  it  as  to  lead  into  any  important  mifappre- 
henfion  of  fad.  And  in  the  hiftorical  epic  poem,  fiich 
as  the  Pharlalia  of  Lucan,  and  the  Campaign  of  Addi- 
40  hiftorical  arrangement  is  preferred  to  the  poeti- 

fature  ab  cal,  as  being  nearer  the  truth.  Yet  nature  is  a  little 
npmved^  improved  even  in  thefe  poems.  The  perfons  in  Shake- 
y  the  poet 5  shiftoncal  plays,  and  the  heroes  of  the  Pliarfalia, 

1 10 ugh  talk  inverfe,  and  fuitably  to  their  charaders,  and  with 
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a  rcadincfs,  beauty,  and  harmony  of  cxpreflion,  not  to  Poetical 
be  met  with  in  real  life,  nor  even  in  hiftory :  fpeeches 
are  invented,  and,  to  heighten  the  defeription,  circum- 
ftances  added,  with  great  latitude :  real  events  are  ren¬ 
dered  more  compad  and  more  ftridly  dependent  upon 
One  another  }  and  fiditious  ones  brought  in,  to  elucidate 
human  charaders  and  diverfify  the  narration. 

The  more  poetry  improves  nature,  by  copying  after 
general  ideas  colleded  from  extenfive  obfervation,  the 
more  it  partakes  (according  to  Ariftotle)  of  the  nature 
of  pliilofophy  ;  the  greater  ftretch  of  fancy  and  of  ob¬ 
fervation  it  requires  hr  the  artift,  the  better  chance  it 
has  to  be  univerfally  agreeable.  4^ 

Yet  poetry,  when  it  falls  fhort  of  this  perfedion,  When  poc- 
may  have  great  merit  as  an  inftrument  of  both  inftruc- 
tion  and  pleafure.  To  moft  men,  finiple  unadorned 
nature  is,  at  certain  times,  and  in  certain  compofitions,  fe<5ti<’n  it 
more  agreeable  than  the  moll  elaborate  improvements  may  have 
of  art  5  as  a  plain  fhort  period,  without  modulation, 
gives  a  pleafing  variety  to  a  difeourfe.  Many  ® 

portraits  of  Ample  natiiVe  there  are  in  the  fubordliiate 
parts  both  of  Homer’s  and  of  Virgil’s  poeti*)^ :  and  an 
excellent  effed  they  have  in  giving  probability  to  the 
fidion,  as  well  as  in  gratifying  the  reader’s  faHcy  with 
images  diftind  and  lively,  and  eafily  comprehended.  The 
hiftorical  plays  of  Sluikefpeare  raife  not  our  pity  and 
terror  to  fuch  a  height  as  I^ear,  Macbeth,  or  Othello  ; 
blit  they  interell  and  inftnid  us  greatly  notwithftanding. 

The  rudeft  of  the  eclogues  of  Theocritus,  or  even  of 
Spenfer,  have  by  fome  authors  been  extolled  above  thofe 
of  Virgil,  becaufc  more  like  real  life.  •  Nay,  Corneille 
is  known  to  have  preferred  the  Pharfalia  to  the  Aineid, 
perhaps  from  its  being  nearer  the  truth,  or  perhaps  frouv 
the  fublime  fentiments  of  ftoical  morality  fo  forcibly  and 
fo  oftentatioufly  difplayed  in  it. 

Poets  may  refine  upon  nature  too  much  as  w'cll  as 
loo  little  5  for  affedation  and  riifticity  are  equally  re¬ 
mote  from  true  elegance.  The  ftylc  and  fentiments  of 
comedy  fhould  no  doubt  be  more  corred  and  more 
pointed  than  thofe  of  the  moft  polite  converfation  ;  but 
to  make  every  footman  a  wit,  and  eveiy  gentleman  and 
lady  an  epigrammatift,  as  Congreve  has  done,  is  an  ex- 
celfive  and  faulty  refinement.  The  proper  medium  has 
been  hit  by  Menander  and  Terence,  by  Shakefjieare  in 
his  happier  feenes,  and  by  Garrick,  Cumberland,  and 
fome  others  of  late  renowui.  To  deferibe  the  paflion  of 
love  with  as  little  delicacy  as  fome  nKu  fpeak  of  it 
would  be  unpardonable ;  but  to  transfoim  it  into  mere 
Tlatonic  adoration  is  to  run  into  another  extreme,  lefs 
criminal  indeed,  but  too  remote  from  univerfal  truth  to 
be  univerfally  intereiling.  To  the  former  extreme  Ovid 
inclines,  and  Petrarch  and  his  imitators  to  the  latter. 

Virgil  has  happily  avoided  both  ;  but  Milton  has  painted 
this  pafilon  as  diftinft  from  all  others,  with  fucli  peculiar 
truth  and  beauty,  that  we  cannot  think  Voltaire’s  en¬ 
comium  too  high,  when  he  fays,  that  love  in  all  other 
poetry  feems  a  weaknefs,  but  in  Paradife  lioft  a  virtue. 

There  are  many  good  ftrokes  of  nature  in  Ramfay’^ 

Gentle  Shepherd  ;  but  the  author’s  paflion  for  the  rus 
verum  betrays  him  into  fome  indehcacies  :  a  cenfure  that 
falls  with  greater  weight  upon  Theocritus,  who  is  often 
abfoliitely  indecent.  The  Italian  paftoral  of  Tafib  and 
Guarini,  and  the  French  of  Fontenelle,  run  into  the 
oppofite  extre;,nc  (though  in  fome  parts  beautifully 
fimple),  and  difplay  a  fyilem  of  rural  manners  fo  quaint 
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Ol  Poetical  and  affed^ed  as  to ‘outrage  all  probability.  In  fine, 
though  mediocrity  of  execution  in  poetry  be  allowed  to 
■L4..-  y-T.  doom  pronounced  upon  it  by  Horace  ;  yet 

it  is  true,  notwithftanding,  that  in  this  art,  as  in  many 
other  good  things,  the  point  of  excellence  lies  in  a 
middle  between  two  extremes  ;  and  has  been  reached 
by  thofe  only  who  fought  to  improve  nature  as  far  as 
the  genius  of  their  work  would  permit,  keeping  at  an 
equal  diftance  from  rufticity  on  the  one  hand,  and  afFe£led 
elegance  on  the  other. 


Sect.  VI.  ^ Poetical  Language, 

Wo^in  WoRi>s  in  poetry  are  chofen,  firft,  for  their  fenfe; 
poetry  to  be  and,  fecondly,  for  their  found.  That  the  firll  of  thefe 
^he'^^fenfe  choice  is  the  more  excellent  nobody  can 

and^for^  ^  deny.  He  who  in  literary  matters  •prefers  found  to 
their  found,  fenfe  is  a  fool.  Yet  found  is  to  be  attended  to  even  in 
profe,  and  in  verfe  demands  particular  attention.  We 
(hall  confider  poetical  language,  firli;,  as  significant; 
♦  and,  fecondly,  as  susceptible  of  harmony. 
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The  lan» 
guage  of 
poetry  an 
imitarion 
of  the  lan¬ 
guage  of 
nature, 

^  EJfays, 
Part  ii. 

cliap.  !• 


Improved 
as  far  as 
maybe  con- 
fiftcnt  with 
probability, 


§  I,  Of  poetical  Language  conjtdered  as  significant. 

If,  as  ft  has  been  endeavoured  to  prove,  poetry 
be  imitative  of  nature,  poetical  fidlions  of  real  events, 
poetical  images  of  real  appearances  in  tlie  vifible  crea¬ 
tion,  and  poetical  perfonages  of  real  human  chandlers  ; 
it  would  feem  to  follow,  that  the  language  of  poetry  mull 
be  an  imitation  of  the  language  of  nature. 

According  to  Dr  Beattie  that  language  is  natural 
which  is  fuited  to  the  fpeaker’s  condition,  charadler, 
and  circumllances.  And  as,  for  the  moll  part,  the 
images  and  fentiments  of  ferious  poetry  are  cujjied  from 
the  images  and  fentiments,  not  of  real,  but  of  improved, 
nature  ;  fo  the  language  of  ferious  poetry  mull  (as  hinted 
already)  be  a  tranfeript,  not  of  the  real  language  of  na¬ 
ture,  which  is  often  dilfonant  and  rude,  but  of  natural 
language  improved  as  far  as  may  be  confillent  with  pro¬ 
bability,  and  with  the  fuppofed  chara£ler  of  the  fpeaker. 
If  this  be  not  the  cafe,  if  the  language  of  poetry  be  fuch 
only  as  we  hear  in  converfation  or  read  in  hillory,  it  wdll, 
inllead  of  delight,  bring  difappointmeiit :  becaufe  it 
will  fall  Hiort  of  what  we  expe<^l  from  an  art  which  is 
recommended  rather  by  its  pleafurable  qualities  than  by 
its  intrinfic  utility  ;  and  to  which,  in  order  to  render  it 
pleafing,  we  grant  higher  privileges  than  to  any  other 
kind  of  literary  compofition,  or  any  other  mode  of 
human  language. 

The  next  inquiry  mull  therefore  be,  What  are  thofe 
improvements  that  peculiarly  belong  to  the  language  of 
poetry  And  thefe  may  be  coniprehended  under  two 
heads  ;  poetical  *wordsy  and  tropes  and figures. 


Art.  L  Of  Poetical  Words. 


One  mode  of  improvement  peculiar  to  poetical  didion 
refults  from  the  ufe  of  thofe  words  and  phrafes  which, 
becaufe  they  rarely  occur  in  profe,  and  frequently  in 
verfe,  are  by  the  grammarian  and  lexicographer  termed 
All  Ian-  poetical.  In  thefe  'feme  languages  abound  more  than 
guagts  others  ;  but  no  language  perhaps  is  altogether  without 
have  words  and  perhaps  no  language  can  be  fo  in  which  any 

voctry.^  ^  number  of  good  poems  have  been  written  r  for  poetry 
'  ’  is  better  remembered  than  profe,  efpecially  by  poetical 

authors,  who  will  always  be  apt  to  imitate  the  phrafe- 
cbgy  of  thofe  -  they  have  been  accullomed  to  read  and 
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admire  ;  and  thus,  in  the  works  of  poets  down  through  Of  Poetical 
fucceffive  generations,  ceitain  phrafes  may  have  been 
conveyed,  which,  though  originally  perhaps  in  common 
ufe,  are  now  confined  to  poetical  compofition.  Profe 
writers  are  not  fo  apt  to  imitate  one  another,  - at  leall  in 
words  and  phrafes,  both  becaufe  they  do  not  fo  well 
remember  one  another’s  phrafeology,  and  alfo  bccaufc 
their  language  is  Icfs  artificial,  and  mull  not,  if  they 
would  make  it  eafy  and  flowing  (without  which  it  cannot 
be  elegant),  depart  elTentially  from  the  llyle  of  corredl 
converfation.  Poets,  too,  on  account  of  the  greater 
difficulty  of  their  numbers,  have,  both  in  the  choice  and 
in  the  arrangement  of  words,  a  better  claim  to  indul¬ 
gence,  and  Hand  more  in  need  of  a  diferetionary  power. 

The  language  of  Homer  differs  materially  from  what 
was  written  and  fpoken  in  Greece  in  the  days  of  So¬ 
crates.  It  differs  in  the  mode  of  infledlion,  it  differs  in 
the  fyntax,  it  differs  even  in  the  words :  fo  that  one 
might  read  Homer  with  eafe  who  could  not  read  Xeno¬ 
phon  ;  or  Xenophon,  without  being  able  to  read  Homer. 

Yet  we  cannot  believe  that  Homer,  or  the  firll  Greek 
poet  who  wrote  in  his  llyle,  would  make  choice  of  a 
diale6l  quite  different  from  ‘what  was  intelligible  in  his 
own  time ;  for  poets  have  in  all  ages  written  with  a 
view  to  be  read,  and  to  be  read  with  pleafure ;  which 
they  could  not  be  if  their  di£lion  were  hard  to  be  un- 
derllood.  It  is  more  reafonable  to  fuppofe  that  the 
language  of  Plomer  is  according  to  fome  ancient  dialedl, 
which,  though  not  peihiips  in  familiar  ufe  among  the 
Greeks  at  the  time  he  wrote,  was  however  intelligible.. 

From  the  Homeric  to  the  Socratic  age,  a  period  had 
elapfed.  of  no  lefs  than  400  years ;  during  which  the 
llyle  both  of  difeourfe  and  of  writing  mull  have  under¬ 
gone  great  alterations.  Yet  the  Iliad  continued  the 
llandard  of  heroic  poetry’-,  and  was  confidered  as  the 
very  pcrfci^lion  of  poetical  language ;  notwithHanding 
that  fome  words  in  it  were  become  fo  antiquated,  or  fo 
ambiguous,  that  Arillotle  himfelf  feems  to  have  been 
fomewhat  doubtful  in  regard  to  their  meaning  *.  And#  Po(tk 
if  Chaucer’s  merit  as  a  poet  had  been  as  great  as  Ho-cap.  ij.- 
mer’s,  and  the  Englilh  tongue  under  Edward  III.  as 
peife£l  as  tlie  Greek  was  in  the  fecond  century  after 
the  Trojan  war,  the  llyle  of  Chaucer  would  probably 
have  been  our  model  for  poetical  diction  at  this  day ; 
even  as  Petrarch,  his  contemporary',  is  Hill  imitated  by 
the  bell  poets  of  Italy. 

The  rudenefs  of  the  llyle  of  Ennius  has  been  impu¬ 
ted  by  the  old  critics  to  his  having  copied  too  clofely 
the  dialedl  of  common  life.  But  this  appears  to  be  ^ 
millake.  For  if  we  compare  the  fragments  of  that  au¬ 
thor  wdth  the  comedies  of  Plautus,  who  flourilhed  in 
the  fame  age,  and  whofe  language  was  certainly  co¬ 
pied  from  that  of  common  life,  w^c  lhall  be  llruck  witk 
an  air  of  antiquity  in  the  former  that  is  not  in  the  lat¬ 
ter.  Ennius,  no  doubt,  like  moll  other  fublime  poets, 
alFefted  fomething  of  the  antique  in  his  expreflion  :  and. 
many  of  his  words  and  phrafes,  not  adopted  by  any 
profe-writcr  now  extant,  are  to  be  found  in  Lucretius 
and  Virgil,  and  were  by  them  tranfmitted  to  fucceed-  4^ 
ing  poets.  Thefe  form  part  of  the  Roman  poetical  dia-Fl^®  P?*' 
leS  ;  which  appears  from  the  writings  of  Virgil,  where 
we  have  it  ixi  perfection,  to  have  been  very  copious.  j.^nt  from 
The  llyle  of  this  changing  poet  is  indeedTo  different  that  of 
from  profe,  and  is  altogether  fo  peculiar,  that  it  is  per- 
haps  impoflible  to  analyfe  it  on  the  common  principles 
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of  Latin  grammar.  And  yet  no  author  can  be  more 
perfpicuous  or  more  exprelTive  ;  notwithftanding  the 
frequency  of  Grecifm  in  his  fyntax,  and  his  love  of 
old  words,  which  he,  m  the  judgment  of  Quintilian, 
knew  better  than  any  other  man  how  to  improve  into 
decoration 

The  poetical  diale£l  of  modern  Italy  is  fo  different 
from  the  profaic,  that  perfons  who  can  read  the  hifto- 
rians,  and  even  fpeak  with  tolerable  fluency  the  Ian* 
guage  of  that  country,  may  yet  find  it  difficult  to  con- 
ft  rue  a  page  of  Petrarch  or  Taffo.  Yet  it  is  not  pro¬ 
bable,  that  Petrarch,  whofe  works  are  a  flandard  of 
the  Italian  poetical  di^lion  f,  made  any  material  inno¬ 
vations  in  his  native  tongue.  It  is  rather  probable  that 
he  wrote  it  nearly  as  it  was  fpoken  in  his  time,  that  is, 
in  the  r4th  century;  omitting  only  liar ffi  combinations, 
and  taking  that  liberty  which  Horner  probably,  and 
Virgil  certainly,  took  before  him,  of  reviving  fuch  old, 
but  not  obfolete  expreffions,  as  feemed  peculiarly  figni- 
ficant  and  melodious;  and  polifliing  his  ilyle  to  that  de¬ 
gree  of  elegance  which  human  fpeech,  without  beco¬ 
ming  unnatural,  may  admit  of,  a^id  which  the  genius  of 
poetry,  as  an  art  fubfervient  to  pleafure,  may  be  thought 
to  require. 

The  French  poetry  in  general  is  dlftinguifhed  from 
profe  rather  by  the  rhime  and  the  meafure,  than  by 
any  old  or  uncommon  phrafeology.  Yet  the  French, 
on  certain  fiibje<^s,  imitate  the  ilyle  of  their  old  poets, 
of  Marot  in  particular ;  and  may  therefore  be  fald  to 
have  fomething  of  a  poetical  dialedl,  though  far  lefs 
extenfive  than  the  It^ian,  or  even  than  the  Engllfh, 
And  it  may  be  prefumed,  that  im  future  ages  they 
will  have  more  of  this  dialedl  than  they  have  at  pre- 
fent.  This  may  be  inferred  from  the  very  uncommon 
merit  of  fome  of  their  late  poets,  particularly  Boileau 
and  La  Fontaine,  who,  in  their  refpeiftlve  departments, 
.will  continue  to  be  imitated,  when  the  prefent  modes  of 
French  profe  are  greatly  changed  :  an  event  that,  for 
all  the  pains  they  take  to  preferve  their  language,  mull 
inevitably  happen,  and  whereof  there  are  not  wanting 
fome  prefages  already. 

The  Englifli  poetical  diale6l  is  not  charadlerlfed  by 
any  peculiarities  of  inflexion,  nor  by  any  great  lati* 
tilde  in  the  ufe  of  foreign  idioms.  More  copious  it  Is, 
however,  than  one  would  at  firfl:  imagine ;  as  may  ap¬ 
pear  from  the  following  fpecimen  and  obfervations. 

(i.)  A  few  Greek  and  Latin  idioms  are  common 
in  Englifli  poetry,  which  are  feldom  or  never  to  be  met 
with  in  profe.  Qjjenched  of  hope.  Shakefpeare. — 
Shorn  of  his  beams.  Milton.  ^  Created  thing  nor 
VALUED  HE  NOR  SHUN^D.  Mllton. — ^ Tis  thus  <U}e  riot, 
*while  WHO  sow  it  STARVj^.  Popc. — This  day  be 
BREAD  AND  PEACE  MY  LOT.  PopC, — IntO  WHAT  PIT 

THOU  see’st  From  what  height  fallen.  Milton. 
He  deceived  The  mother  of  mankinds  WHAT  time  His 
PRIDE  Had  cast  him  out  of  heaven*  Milton,  —— 
Some  of  thefe,  wth  others  to  be  found  in  Milton, 
feem  to  have  been  adopted  for  the  fake  of  brevity, 
which  in  the  poetical  tongue  is  indifpenfable.  For 
the  fame  reafon,  perhaps  the  articles  a  and  the  are  fome- 
times  omitted  by  our  poets,  though  lefs  frequently  in 

lerious  than  biirlefqiie  compofitioii _ In  Englilh,  the 

adjeaiye  generally  goes  before  the  fiibftantive,  the  no¬ 
minative  before  the  verb,  and  the  aaive  verb  before 
^vviatwe  call)  the  accufative.  Fxo-ptions,  however, 
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to  this  rule,  are  not  uncommon  even  in  profe.  But 
in  poetry  they  arc  more  frequent.  Theit  homely  joys,  ^ 

and  DESTINY  OBSCURE.  No*tu  fades  the  glimmering 
landfcape  on  the  fight;  and  all  the  air  a  folemn  flillnefs 
holds.  In  general,  that  verfification  may  be  lefs  diffi¬ 
cult,  and  the  cadence  more  uniformly  pleafmg ;  and 
fometimes,  too,  in  order  to  give  energy  to  expreffion, 
or  vivacity  to  an  image  ; — the  Englifli  poet  is  permit¬ 
ted  to  take  much  greater  liberties  than  the  profe-wri- 
ter,  in  arranging  his  words,  and  modulating  his  lines 
and  periods.  Examples  may  be  feen  in  every  page  of 
Paradife  Loft. 

( 2. )  Some  of  our  poetical  words  take  an  additional 
fyllable,  that  they  may  fait  the  verfe  the  better ;  as, 
dify  irt,  diflain*  difport,  (ff^ight.  enchain,  for  part,  ftain, 
fport,  fright,  chain.  Others  feem  to  be  nothing  elfe 
than  common  words  made  fliorter,  for  the  convenience 
of  the  verfifier.  Such  are,  auxiliary  Juhlunar,  trumps 
vale,  part,  clime,  fubmifs,  frolic,  plain,  drear,  dreads 
helm,  morn,  mead,  eve  and  even,  gan,  illume  and  illumine ^ 
ope,  hoar,  hi'te,  fvoage,  fcape ;  for  auxiliary,  fubliinary, 
trumpet,  valley,  depart,  climate,  fubmiffive,  froliefome, 
complain,  dreaiy,  dreadful,  helmet,  morning,  meadow, 
evening,  began  or  began  to,  illuminate,  open,  hoary, 

abide,  affuage,  efcape. - Of  fome  of  thefe  the  flioit 

form  is  the  more  ancient.  In  Scotland,  even,  morn, 
bide,  fvaage,  are  ftill  In  vulgar  ufe  ;  but  morn,  except 
wdien  coiitradiftingulflied  to  e%^en,\%  fynonymous,not  with 
morning  (as  in  the  Englifli  poetical  dialedl),  but  with 
morronv* — The  Latin  poets,  in  a  way  fomewhat  finiflar, 
and  perhaps  for  a  fiinilar  reafon,  fhorteiied  fundumentum, 
tutamentum,  munimentum,  &c.  into  fundanien,  tutamenj 
munlmen. 

{3.)  Of  the  following  words,  which  are  now  almoft: 
peculiar  to  poetry,  the  greater  part  are  ancient,  and 
were  once  no  doubt  in  common  ufe  in  England,  as 
many  of  them  ftill  are  in  Scotland.  Afield,  amain,  an^ 
noy  (a  noun),  anon,  aye  (ever),  behcfl,  blithe,  brand 
(fword),  bridal,  carol,  dame  (lady),  featly,  fell  (an  ad- 
ytdiw f), gaud e,  gore,  (army),  lambkin,  late  (of  late), 

lay  (poem),  lea,  glade,  gleam,  hur\  lore,  meed,  orifons, 
plod  (to  travel  laborioufly),  ringlet,  rue  (a  verb),  ruth, 
ruih/ef,  fojourn  (a  noun),  fmite,  fpe'^d  (an  aClive  veib), 
fave  (except),  {twig),  deul,  fir  ain  (fong),  fir  and, 
f‘W’iin,  thrall,  thrill,  trait  (a  verb),  troll,  *wail,  nvelter, 
warble,  wayward,  woo,  the  while  (in  the  mean  time), 
yon,  of  yore. 

(4.}  Thefe  tliat  follow  are  alfo  poetical;  but,  fo 
far  avS  appears,  were  never  in  common  ufe.  Appal, 
arrowy,  attune,  battailous,  brce%y,  car  (chariot),  clarion, 
cates,  courfer,  darkling,  fl  cker,  floweret,  emblaze,  gairiflo, 
circlet,  impearl,  nightly,  nofelef,  pinion  fhadowy, 

Jlumberous,flreamy,  troublous,  wilder  (a  verb),  /Brill  (a 
\itxh),  fhook  (fliaken),  madding,  viewlefs. — The  follow¬ 
ing,  too,  derived  from  the  Greek  and  Latin,  feem  pe¬ 
culiar  to  pQetr}%  Clang,  clangor,  choral,  bland,  boreal, 
dire,  enfanguined,  ire,  ireful,  lave  (to  nymph  (lady, 

girl),  orient,  panoply,  philomel,  infuriate,  jocund,  radiant, 
rapt,  redolent,  refulgent,  verdant,  vernal,  soephyr,  zone 
(girdle), fuffufe* 

(5.)  In  moft  languages,  the  rapidity  of  pronuncia¬ 
tion  abbreviates  fome  of  the  commoneft  words,  or  even 
joins  two,  or  perhaps  more,  of  them,  Into  one  ;  and 
fome  of  thofe  abbreviated  forms  find  adniiflion  into  wri¬ 
ting.  The  Englifli  language  was  quite  disfigured  by 
A  a  2  them 
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t>f;  PoettcaTtIiem  In  the  end  of  the  M  centUry ;  but  Swift,  by  his 
,  Words.  example,  brought  them  Into  difrepute :  and, 

’■ though  fome  of  them  be  retained  in  converfation,  as 
donUy  JhanU^  can’t,  they  are  now  avoided  in  folemn 
ftyle  ;  and  by  elegant  writers  in  general,  except  where 
the  colloquial  dialect  is  imitated,  as  in  comedy.  *Th 
and  ’/W/7J-,  fince  the  time  of  Shaftefbury,  feem  to  have 
been  daily  lofing  credit,  at  lead  in  profe  ;  but  dill  have 
a  place  in  poetry,  perhaps  becaufe  they  contribute  to 
concifeiiefs.  ’Twas  on  a  lofty  vafs’sjtde.  Gray. — ’Tis 
true,  ’tis  certain,  man,  though  dead,  retains  part  ofhimfelf 
Pope.  In  verfe  too,  over  may  be  fhortened  into  o’er, 
(which  is  the  Scotch,  and  probably  was  tlie  old  Eng- 
iifh,  pronunciation)  ;  never  into  ne’er  ;  and  from  the  and 
to,  when  they  go  before  a  word  beginning  with  a  vowel, 
the  final  letter  is  fometlmes  cut  od'.  O’er  hills,  o’er 
dales,  o’er  crags,  o’er  rocks  they  go*  Pope, — Where’er 
Jhe  turns,  the  Graces  homage  pay*  And  all  that  beau* 
ty,  all  that  wealth  e’er  gave*  Rich  with  the  /polls  of 
time  did  ne’er  unroll.  Gray. — T’ alarm  th’  eternal  mid- 
night  of  the  grave ^ - Thefe  abbreviations  are  now  pe¬ 

culiar  to  the  poetical  tongue,  but  not  neceflary  to  it. 

.  They  fometimes  promote  brevity,  and  render  verfifica- 

^  tion  lefs  difficult.. 

i  (6.)  Thofe  words  which  are  commonly  called  com^ 

pound  epithets,  as  rofy  finger’ d,  rofy-bofom’d,  many-twink' 
ling,  many  found’ ng,  mofs -grown,  bright-eyed,  f  raw-built, 
fpiritf  Wring y  incenfe-breathing,  heaven-taught,  love-whif- 
pering,  lute-refounding,  are  alfo  to  be  confidered  as  part 
of  our  poetical  dialed.  It  is  true,  we  have  compound¬ 
ed  adjedives  in  familiar  nfe,  as  high-feafoned,  well-natu¬ 
red,  ill-bred,  and  innumerable  others.  But  we  fpeak  of 
thofe  that  are  lefs  common,  that  feldom  occur  except 
45  in  poetry,  and  of  which  In  profe  the  .ufe  would  appear 
Tro  be  ufed  affeded.  And  that  they  fometimes  promote  brevity 
sparingly,  vivacity  of  expreflion,  cannot  be  denied.  But  as 
they  give,  when  too  frequent,  a  did  and  finical  air  to 
a  performance  ;  as  they  are  not  always  explicit  in  the 
fenfe,  nor  agreeable  in  the  found;  as, they  are  apt  to 
produce  a  confufion,  or  too^  great  a  multiplicity,  of 
images^  as  they  tend  to  disfigure  the  language,  and 
furiiifh  a  pretext  for  endlefs  innovation  ;  they  ought  to 
be  ufed  fparingly ;  and  thofe  only  ufed  which  the  prac¬ 
tice  of  popular  authors  has  rendered  familiar  to  the  ear, 
and  which  are  in  themfelves  peculiarly  emphat leal  and* 
harmonious.  ^ 

(7.)  In  the  transformation  of  nouns  into  verbs -and 
participles,  our  poetical  dialed  admits  of  greater  lati¬ 
tude  than  profe.'  Hymn,  pillow,  curtain,  dory,  pil¬ 
lar,  pidure,  peal,  furge,  cavern,  honey,  career,  cinc¬ 
ture,  bofom,  fphere,  are  common,  nouns;. but  hymn, 
to.  pillow,  curtained,.,  p’lllared,  piBured,  peal'ing,  /urging, 
cavern’ ci,  homed,  careering,  cindtured,  bofomed,  fphered, 
would  appear  affeded  in  profe,  .  and  yet  in  verfe  they 
are  warranted  by  great  authorities,  though  it  mud  be 
confefled  that  they  are  cenfured  by  an  able  critic  *,  who 
had  dudied  the  Englifh  language,  both  poetical  and 
prolaic,  with  wonderful  diligence. 

Some  late  poets,  particularly  the  imitators  of  Spen¬ 
cer,  have  introduced  a  great  variety  of  uncommon  words. 
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as  certes,  eftfoons,  ne,  whilom,  tranfmew,  moil,  fone.  Of  Poeticat 
lofel,  albe,  bight,  dight,  pight,  thews,  couthful,  affot, 
muchel,  wend,  arrear,  &c.  Thefe  were  once  poetied 
words,  no  doubt ;  but  they  are  now  obfolete,  and  to 
many  readers  unintelligible,  No  man  of  the  prelent  age, 
however  converfant  in  this  dialed,  would  naturally  ex- 
prefs  himfelf  in  it  on  any  interedlng  emergence  5  or, 
fuppoling  this  natural  to  the  antiquarian,  it  would  ne¬ 
ver  appear  fo  to  the  common  hearer  or  reader.  A  mix¬ 
ture  of  thefe  words,  therefore,  mud  ruin  the  pathos  of 
modern  language  ;  and  as  they  are  not  familiar  to  our 
ear,  and  plainly  appeal'  to  be  fought  after  and  affeded, 
will  generally  give  a  diffnefs  to  modern  verlification. 

Yet  in  fubjeds  approaching  to  the  ludicrous  they  may 
have  a  good  effed;  as  in  the  Schoolm’t/lrefs  of  Shendone, 

ParnePs  Fairy-tale,  Thomfon’s  Cadle  of  Indolence,  and 
Pope’s  lines  in  the  Dunciad  upon  Wormius.  But  this 
effed  will  be  mod  pleafmg  to  thofe  who  have  lead  occa- 
fion  to  recur  to  the  gloffary. 

Indeed,  it  is  not  always  eafy  to  fix  the  boundary 
between  poetical  and  obfolete  expreflions.  To  many 
readers,  lore,  meed,  behef,  blithe,  gaude,  /pray,  thrall,^ 
may  already  appear  antiquated ;  and  to  fome  the  dyle 
of  Spencer,  or  even  of  Chaucer,  may  be  as  intelligible 
as  that  of  Dryden-  This  however  we  may  venture  to 
affirm,  that  a  word,  which  the  majority  of  readers  can¬ 
not  iinderdand  without  a  gloffary,  may  with  reafon  be 
confidered  as  obfolete  ;  and  ought  not  to  be  ufed  ia 
modern  compofition,  imlefs  revived,  and  recommended 
to  the  public  ear,  by  fome  very  eminent  writer.  There 
are  but  few  words  in  Milton,  as  nathlefs,  tine,  frore, 
bojky,  &c.  ;  there  are  but  one  or  two  in  Dryden,  as  fal- 
ftfy  (  f)  ;  and  in  Pope,  there  are  none  at  all,  which 
every  reader  of  our  poetry  may  not  be  fuppofed  to  un- 
derdand :  whereas  in  Shakefpeare  there  are  many,  and 
in  Spencer  many  more,  for  which  one  who  knows  En- 
glilh  very  well  may  be  obliged  to  confult  the  didlionaryi. 

The  pradice  of  Milton,  Dryden,  or  Pope,  may  there¬ 
fore,  in  almod  all  cafes,  be  admitted  as  good  autho¬ 
rity  for  the  ufe  of  a  poetical  word.  And  in  them,  all 
tl>e  words  above  enumerated,  as  poetical,  and  in  pre- 
fent  ufe,  may  adlually  be  found.  And  of  fuch  poets 
as  may  choofe  to  obferve  this  rule,  it  will  not  be  faid, 
either  that  they  reje6l  the  judgment  of  Quintilian,  who  .* 
recommends  the  newed  of  the  old  words,  and  the  oldr 
ed  of  the  new,  or  that  they  are  inattentive  to  Pope’s- 
precept ; 

Be  not  the  firfl  by  whom  the  new  are  tried,’ 

Nor  yet  the  lad  to  lay  the  old  afide. 

EJf.  on  Crlt.  Y.  335'.  - 

We  mud  not  fuppofe  that  thefe  poetical  words  ne¬ 
ver  occur  at  all  except  in  poetry.  Even  from  conver- 
fation  they  are  not  excluded  1  and  the  ancient  critics 
allow,  that  they  m^  be  admitted  into  profe,  where 
they  occafionally  confer  dignity  upon  a  fubllme  fubje61, 
or  heighten  the  ludicrous  qualities  of  a  mean  one.  But 
it  is  in  poetry  only  where  the  frequent- ufe  of  them 
does  not  favour  of  affe<dation. 

Nor  mud  we  fuppofe.  them  effential,  to  this  art. 

Many 
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(f)  Dryden  in  one  place  (-^neidxx.  verf.  1095.)  ufes  Falffed  to  denote  Pierced  through  and  through.  He  ao 
knowledges,  that  this  ufe  of  the  word  is  an  innovation  ;  and  has  nothing  to  plead  for  it  but.his.own  authontyj 
.^nd  \]x^t~Falfare  m  Italian  fometimes  means  the  fame  thingv> 

f 
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In  which 
cafe  they 
may  ren¬ 
der  the 
poetical 
(lyle  more 
melodious 
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OfPof'ita’Many  palTages  there  are  of  exquifite  poetry,  wherein 
Words  a  Tingle  phrafe  occurs  that  might  not  be  iifed  in 
profe.  In  fa6l,  the  influence  of  thefe  words  in  adorn¬ 
ing  Englifli  veiie  is  not  very  extenfive.  Some  in¬ 
fluence  however  they  have  I'hey  ferve  to  render  the 
poetical  flyle,  firft,  more  melodious  5  and,  fecondly, 
more  folemn.  ^  « 

Firft,  They  render  the  poetical  ftyle  more  melodious, 
and  more  ealily  reducible  into  meafure.  Words  of 
unwieldy  fize,  or  difficult  pronunciation,  are  never  ufed 
by  corred  poets,  where  they  can  be  avoided ;  unlefs 
in  their  found  they  have  fomething  imitative  of  the 
fenfe.  Homer’s  poetical  inflections  contribute  wonder¬ 
fully  to  the  fweetnefs  of  his  numbers :  and  if  the  read¬ 
er  is  pleafed  to  look  back  to  the  fpecimen  above  given 
of  the  Englifh  poetical  dialeCt,  he  will  find  that  the 
words  are  in  general  well-founding,  and  fuch  as  may 
coalefce  with  other  words,  without  producing  harffi 
combinations.  Quintilian  obferves,  that  poets,  for  the 
fake  of  their  verfe,  are  indulged  in  many  liberties,  not 
granted  to  the  orator,  of  lengthening,  fhortening,  and 
dividing  their  words  *  t-^-^and  if  the  Greek  and  Roman 
poets  claimed  this  Indulgence  from  neceffity,  and  ob¬ 
tained  it,  the  Englifh,  thofe  of  them  efpecially  who 
write  in  rhyme*,  may  claim  it  with  better  reafon ;  as 
the  words  of  their  language  are  lefs  muftcal  and  far  lefs 
fufccptible  of  variety  in  arrangement  and  fyntax. 

Secondly,  Such  poetical  words  as  are  known  to  be 
ancient  have  fomething  venerable  in  their  appearance, 
and  impart  a  folemnity  to  all  around  them.  This  re¬ 
mark  is  from  Quintilian  ;  who  adds,  that  they  give  to 
a  compofition  tfiat  caft  and  colour  of  antiquity  which 
in  painting  is  fo  highly  valued,  but  which  art  can  never 
effcClually  imitate  f .  Poetical  words  that  are  either  not 
ancient,  or  not  known  to  be  fuch,  have,  however,  a 
pleafing  effeCl  from  afTociation.  We  are  accuftomed  to 
meet  with  them  in  fublimc  and  elegant  writing ;  and 
hence  they  come  to  acquire  fublimity  and  elegance  ; 
Even  as  the  words  we  hear  on  familiar  occafions  come 
to  be  accounted  familiar ;  and  as  thofe  that  take  their 
rife  among  pick-pockets,  gamblers,  and  gypfies,  are 
thought  too  indeliqate  to  be  ufed  by  any  perfon  of  tafte 
or  good  manners.  When  one  hears  the  following  lines, 
which  abound  in  poetical  words, 

The  breezy  call  of  incenfe* breathing  morn. 

The  fwallow  twittering  from  the  ftravv-built  fhed. 

The  cock’s  fhiill  clarion,  or  the  echoing  horn. 

No  more  fhall  roufe  them  from  their  lowly  bed: 

— one  is  as  fenfible  of  the  dignity  of  the  language,  as 
one  would  be  of  the  vilenefs  or  vulgarity  of  that  man’s 
fpeech,  who  fhould  prove  his  acquaintance  with  Bride¬ 
well,  by  interlarding  his  difeourfe  with  fuch  terms  as  m'AL 
■'I  See  the  do\}^  queer  cully  or  nubhing  cheat  \  5  or  who,  in  imitation 
SwundreVs  of  fops  and  gamblers,  fhould  on  the  common  occafions 
5  LangTf  *e  talk  of  being  beat  hollonvy  or  favlng  hts  diflance§, 

New^^  What  gives  dignity  to  perfons  gives  dignity  to  language, 
^urket.  A  man  of  this  charafter  is  one  who  has  borne  important 
employments,  been  coime£led  with  honourable  aflbeiates, 
and  never  degraded  himfelf  by  levity  or  immorality  of 
<ondu61.  Dignified  phrafes  are  thofe  which  have  been 
ufed  to  exprefs  elevated  fentiments,  have  always  made 
their  appearance  in  elegant  compofition,  and  have  never 
been  profaned  by  giving  permanency  or  utterance  to  the 
paffioiu  of  4he  vile,  the  giddy,  px  the  wortlilefs*  And 


try.  1S9 

as  by  an  aftive  old  age,  tbe  dignity  of  fuch  men 
firmed  and  heightened;  fo  the  dignity  of  fuch  words,  11 
they  be  not  fuffered  to  fall  into  difufe,  feldom  iails  to  im-  ^ 
pr«ve  by  length  of  time. 
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If  it  appear  that,  by  means  of  figures,  language  may  Tropes  and 
be  made  more  pleafmg  and  more  natural  than  it  would  nc* 

without  them  ;  it  will  follow,  that  to  poetic  l^nguag^ 
whofe  end  is  io  pleafe  by  imitating  nature,  figures  muft  j^nguagCg . 
be  not  only  ornamental,  but  neceffary'.  It  will  here  be 
proper,  therefore,  firft  to  point  out  the  importance  and 
utility  of  figurative  language  ;  fecondly,  to  fhow,  that- 
figures  are  more  neceflaiy  to  poetry  in  general  tlian  to 
any  other  mode  of  writing.  ^  ^  ^ 

I.  As  to  the  importance  and  utility  of  figurative  expre]Jlon^ 
in  making  language  more  pleafing  and  more  natural ;  it 
may  be  remarked, 

(i.)  That  tropes  and  figures  are  often  neceffary  to 
fupply  the  unavoidable  defe^fs  of  language.  When 
proper  words  are  wanting,  or  not  recolleftcd,  or  when 
we  do  not  clioofe  to  be  always  repeating  them,  we  muit 
have  recourfe  to  tropes  and  figures,  \Vhen  philofopheis 
began  to  explain  the  operations  of  the  mind,  they  found 
that  nioft  of  the  words  in  common  ufe,  being  framed  to 
anfwer  the  more  obvious  exigencies  of  life,  were  in  their  To  fuppl^' 
proper  fignification  applicable  to  matter  only  and ’its 
qualities.  What  was  to  be  done  in  this  cafe  ?  Would 
they  think  of  making  a  new  language  to  exprefs  the 
qualities  of  mind  ?  No  ;  that  would  have  been  difficult 
or  imprafticable  ;  and  granting  it  both  practicable  and 
eafy,  they  mull  have  forefeen,  that  nobody  would  read 
or  liften  to  what  was  thus  fpoken  or  written  in  a  new 
and  confequently  in  an  unknown  tongue.  They  there¬ 
fore  took  the  language  as  they  found  Tt ;  and  where- 
ever  they  thought  there^was  afimilarlty  or  analogy  be¬ 
tween  the  qualities  of  the  mind  and  the  qualities  of  mat¬ 
ter,  fcrupled  not  to  ufe  the  names  of  the  material  quali¬ 
ties  tropically,  by  applying  them  to  the  mental  qualities. 

Hence  came  the  phrafes  folldity  of  judgment,  <warmth  of 
\m2L^uvdX.\oi\.,'  eniargernent  of  uiiderftanding,  and  many 
others  ;  which,  though  figurative,  exprefs  the  meaning 
juft  as  well  as  proper  words  would  have  done.  In  fad,  - 
numerous  as  the  words  in  every  language  are,  they  muft 
always  fall  (hort  of  the  unbounded  variety  of  human 
thoughts  and  perceptions,  Talles  and  fmells  are  almoft 
as  numerous  as  the  fpecies  of  bodies.  Sounds  admit  of 
perceptible  varieties  that  furpafs  all  computation,  and 
the  feven  primary  colours  may  be  diverfrfied  without  end. 

If  each  variety  of  external  peiception  were  to  have  a 
name,  language  would  be  infurmouiitably  difficult  ;  nay, 
if  men  were  to  appropriate  a  clafs. of  names  to  each  par¬ 
ticular  fenfe,  they  would  multiply  words  exceedingly, 
without  adding  any  thing  to  the  clearnefs  of  fpcech. 

Thofe  words,  therefore,  that  in  their  proper  fignifi- 
cation  denote  the  objeds  of  one  fenfe,  we  often  apply 
tropically  to  the  objeds  of  another,  and  fay.  Sweet 
tafte,  fweet  fmell,  fweet  found;  (harp  point,  ftiaiq)  tafte,  , 
fharp  found  ;  barmoiiy  of  founds,  harmony  of  colours, 
harmony  of  parts  ;  foft  filk,  foft  colour,  loft  found,  ioft 
temper  ;  and  fo  in  a  thoufand  inftances:  and  yet  thefe 
words,  in  their  tropical  fignification,  are  not  leis  intelli¬ 
gible  than  in  their  proper  one ;  for  iharp  tafte  and  fharp 
found,  are  as  expreffive  as  iharp  fword;  and  harmony  oz 
tones  IS  not  better  underftood  by  the  mufician,  than  liar- 

mony,' 
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To  avoid 
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of  di<^tian. 


Of  Tropes  mony  of  parts  by  the  architcdl,  and  harmony  of  colours 
an'"  Vk  painter. 

Savages,  illiterate  perfons,  and  children,  have  compa¬ 
ratively  but  few  words  in  proportion  to  the  things  they 
may  have  occafion  to  fpeak  of ;  and  mu  ft  therefore  re¬ 
cur  to  tropes  and  figures  more  frequently  than  perfons 
of  copious  elocution.  A  feaman,  or  mechanic,  even 
when  he  talks  of  that  which  does  not  belong  to  his  art, 
borrows  his  language  from  that  which  does ;  and  this 
makes  his  didlion  figurative  to  a  degree  that  is  fome- 
■times  entertaining  enough,  “  Death  (fays  a  feaman  in 
one  of  Smollet’s  novels)  has  not  yet  boarded  my  com¬ 
rade  ;  but  they  have  been  yard  arm  and  yard-arm  thefe 
three  glajfes.  His Jlarhoard  eye  isopen,  but  jammed 
in  his  head ;  and  the  haulyqrds  of  his  under  jaw  have 
given  way.*'  Thefe  phrafes  are  exaggerated ;  but  we 
allow  them  to  be  natural,  becaufe  we  know  that  illiterate 
people  are  apt  to  make  ufe  of  tropes  and  figures  taken 
from  their  own  trade,  even  when  they  fpeak  of  things 
that  are  very  remote  and  incongruous.  In  thofe  poems, 
therefoi^,  that  Imitate  the  converfation  of  illiterate  per¬ 
fons,  as  ill  comedy,  farce,  and  paftoral,  fuch  figures  ju- 
dicioufiy  applied  may  render  the  imitation  more  plealing, 
becaufe  more  exaCl  and  natural. 

Words  that  are  imtuneable  and  harfh,  the  poet  is  of¬ 
ten  obliged  to  avoid,  when  perhaps  he  has  no  other  way 
to  exprefs  their  meaning  than  by  tropes  and  figures  ; 
and  fometimes  the  meafiire  of  his  verfe  may  oblige  him 
to  rejeift  a  proper  word  that  is  not  harfh,  merely  on 
account  of  its  being  too  long,  or  too  fhort,  or  in  any 
•other  way  unfuitable  to  the  rhythm,  or  to  the  rhyme. 
And  hence  another  ufe  of  figurative  language,  that  it 
contributes  to  poetical  barmony%  Thus,  to  prefs  the 
plain y  is  frequently  ufed  to  fignify  to  be Jlavi  in  battle  \ 
liquid  plain  is  put  for  ocean y  blue  ferene  forjhyy  and  fylvan 
54  reign  for  country  life. 

Tropes  and  (2.)  Tropes  and  figures  are  favourable  to  delicacy, 
figure’  fa-  When  the  proper  name  of  a  thing  is  in  any  refpedl  un- 
^urable  ^  pleafant,  a  well-chofen  trope  will  convey  the  idea  in  fuch 
^’away  as  to  give  no  offence.  This  is  agreeable,  and 
even  neceffary,  in  polite  converfation,  and  cannot  be  dif- 
penfed  with  in  elegant  writing  of  any  kind.  Many 
words,  from  their  being  often  applied  to  vulgar  ufe,  ac¬ 
quire  a  meannefs  that  difqualifies  them  for  a  place  in  fe- 
rious  poetry ;  while  perhaps,  under  the  influence  of  a 
different  fyftem  of  manners,  the  correfponding  words  in 
another  language  may  be  elegant,  or  at  leaft  not  vulgar. 
When  one  reads  Homer  in  the  Greek,  one  takes  no 
offence  at  hhs  calling  Eumeus  by  a  name  which,  literally 
rendered,  fignifies  jhvine-herd ;  firft,  becaufe  the  Greek 
word  is  well-founding  in  Itfelf ;  fecondly,  becaufe  we 
have  never  heard  it  pronounced  in  converfation,  nor  con- 
fequently  debafed  by  vulgar  ufe  ;  and,  thirdly,  becaufe 
we  know,  that  the  office  denoted  by  it  was,  in  the  age 
of  Eumeus,  both  important  and  honourable.  But  Pope 
would  have  been  blamed,  if  a  name  fo  Indelicate  as  lavine* 
herd  had  In  his  tranflatlon  been  applied  to  fo  eminent- a 
perfonage ;  and  therefore  he  Judicioiifly  makes  ufe  of 
the  trope  fynecd^^Cy  and  calls  him  Jkvain  *  •  a  word 
both  elegant  and  poetical,  and  not  likely  to  lead  the 
reader  into  any  miftake  about  the  perfon  fpoken  of,  as 
his  employment  had  been  deferibed  in  a  preceding  paf- 
Tage.  I'he  fame  Eumeus  Is  fald,  in  the  fiinple  but  me¬ 
lodious  language  of  the  original,  to  have  been  making 
Jiis  own  fhoes  when  Ulyflls  came  to  his  door  ^  a  work 
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which  in  thofe  days  the  greateft  heroes  would  often  find  Of  Trope 
neceffary.  This,  too,  the  tranflator  foftens  by  a  tropi- 
cal  expreflion : 

Here  fat  Eumeus,  and  his  cares  applied. 

To  form  ftrong  bu/hins  of  well  feafon’d  hide. 


A  hundred  other  examples  might  be  quoted  from  this 
tranflatlon  ;  but  thefe  will  explain  our  meaning. 

There  are  other  occafions  on  which  the  delicacy  of 
figurative  language  is  ftill  more  needful ;  as  in  Virgil’s 
account  of  the  e&6ls  of  animal  love,  and  of  the  plague 
among  the  beafts,  in  the  third  Georgic ;  where  Dryden’s 
ftyle,  by  being  lefs  figurative  than  the  original.  Is  In  one 
place  exceedingly  filthy,  and  in  another  fhockingly  ob- 
fceiie. 

Hobbes  could  conftrue  a  Greek  author  ;  but  his  flclll 
in  words  miift  have  been  all  derived  from  the  di<5lionary; 
for  he  feems  not  to  have  known  that  any  one  articulate 
found  could  be  more  agreeable,  or  any  one  phrafe  more 
dignified,  than  another.  In  his  Iliad  and  Odyffey, 
even  when  he  hits  the  author's  fenfe  (which  is  not  al¬ 
ways  the  cafe),  he  proves,  by  his  choice  of  words,  that  1 

of  harmony,  elegance,  or  energy  of  ftyle,  he  had  no 
maimer  of  conception.  And  hence  that  work,  though 
called  a  T^ranjlatim  of  Homer y  does  not  even  deferve  the 
name  of  poem  ;  becaufe  It  is  In  every  refpedi  unpleafmg, 
being  nothing  more  than  a  fidlitioiis  narrative  delivered 
in  a  mean  profe,  with  the  additional  meannefs  of  harfh 
rhyme,  and  untuneable  meafure.  -—Trapp  underftood 
Virgil  well  enough  as  a  grammarian,  and  had  a  tafte  for 
his  beauties  :  yet  his  tranflatlon  bears  no  refemblance  to 
Viigil ;  which  is  owing  to  the  fame  caufe,  an  imprudent 
choice  of  words  and  figures,  and  a  total  want  of  har- 
nx)ny. 

The  delicacy  we  here  contend  for,  may  indeed,  both  Which,  ) 
ip  converfation  and  in  writing,  Tdc  carried  too  far. 
call  kilitng  an  innocent  man  in  a  duel  an  affair  of  honour,  i 

and  a  violation  of  the  rights  of  avedlo  k  an  affair  of  gal¬ 
lantry,  is  a  proftitutlon  of  figurative  language.  Nor  Is 
it  any  credit  to  us,  that  we  are  fiild  to  have  upwards  of 
40  figurative  phrafes  to  denote  exceflive  drinking.  Lan-  i 

guage  of  this  fort  generally  implies,  that  the  public  ab¬ 
horrence  of  fuch  crimes  is  not  fo  ftrong  as  it  ought  to 
be  ;  and  it  is  a  queftlon,  whether  even  our  morals  might 
not  be  improved,  If  we  were  to  call  thefe  and  fuch  like 
crimes  by  their  proper  names,  murder y  adultery^  drunken* 
nefsy  gluttony  ;  names,  that  not  only  exprefs  our  mean¬ 
ing,  but  alfo  betoken  oiir  difappi-obatlon. - As  to 

writing,  it  cannot  be  denied,  that  even  Pope  himfelf, 
in  the  excellent  verfion  juft  now  quoted, ^has  fometimes, 
for  the  fake  of  his  numbers,  or  for  fear  of  giving  of¬ 
fence  by  too  clofe  an  imitation  of  Homer's  fimpliclty, 
employed  tropes  and  figures  too  quaint  or  too  folemn 
for  the  occafion.  And  the  finical  ftyle  is  in  part  cha- 
ra£lerifed  by  the  writer's  diflike  to  literal  expreflions, 
and  affeiftedly  fubftituting  in  tlieir  ftead  unneceffary 
tropes  and  figures.  With  thefe  authors,  a  man's  only 
child  muft  always  be  his  only  hope ;  a  country  maid  be¬ 
comes  a  rural  beauty  y  or  perhaps  a  nymph  oj  the  groves; 
if  flattery  fing  at  all,  it  muft  be  a  fyren  fong  ;  the 
fhepherd’s  flute  dwindles  into  an  oaten  reedy  and  his  crook 
Is  exalted  into  a  feeptre  ;  the  /i/ver  lilies  rife  from  their 
gohlai  beds,  and  langu/Jh  to  the  complaining  gale.  A 
young  woman,  though  a  g(X)d  Cliriftian,  cannot  make 
herfelf  agreeable  without  facnjicirg  to  the  Graces  ;*xiOV 
i  hope 
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hope  to  do  any  execution  amon^  the  ^tntle  /warns ^  till  a 
whole  legion  of  Cupirls,  armed  vfiih  flames  and  darts^  and 
other  weapons,  begin  to  difeharge  from  her  eyes  their 
formidable  artillery.  For  the  fake  of  variety,  or  of  the 
verfe,  fome  of  thefe  figures  may  now  and  then  find  a 
place  in  a  poem;  but  in  profe,  unlefs  veiy  fparingly  ufed, 
they  favour  of  affe^lation. 

is-)  Tpopes and  figures  promote  brevity;  and  brevity, 
united  with  perfpicuity,  is  always  agreeable.  An  ex¬ 
ample  or  two  will  be  given  in  the  next  paragraph.  Sen¬ 
timents  thus  delivered,  and  imagery  thus  painted,  are 
readily  apprehended  by  the  mind,  make  a  ftrong  im- 
preflion  upon  the  fancy,  and  remain  long  in  the  memo- 
^ ;  whereas  too  many  words,  -even  when  the  meaning 
is  good,  never  fail  to  bring  difgufl  and  wearinefs.  They 
argue  a  debility  of  mind  which  hinders  the  author  from 
feeing  his  thoughts  in  one  diftiadl  point  of  view  ;  and 
they  alfo  encourage  a  fufpicion,  that  there  is  fomething 
faulty  or  defeaive  in  the  matter.  In  the  poetic  ftylc, 
therefore,  which  is  addrefied  to  the  fancy  and  paffions, 
and  intended  to  make  a  vivid,  a  pleafing,  and  a  perma¬ 
nent  impreflion,  brevity,  and  confequently  tropes  and 
figures,  are  indifpenfable.  And  a  language  will  always 
be  the  better  fuited  to  poetical  purpofes,  the  more  it 
admits  of  this  brevity; — a  charader  which  is  more 
confpicuous  in  the  Greek  and  Latin  than  in  any  modern 
tongue,  and  much  lefs  in  the  French  than  in  the  Italian 
or  Englifh. 

(4. )  Tropes  and  figures  contribute  to  ftrengtli  or  ener¬ 
gy  of  language,  not  only  by  their  concifenefs,  but  alfo 
by  conveying  to  the  fancy  ideas  that  are  eafily  compre¬ 
hended,  and  make  a  ftroiig  impreflion.  We  are  power¬ 
fully  ^eded  with  what  we  fee,  or  feel,  or  hear.  When 
a  fentiment  comes  enforced  or  illuflrated  by  figures  taken 
from  objed:s  of  fight,  or  touch,  or  hearing,  one  thinks, 
as  It  were,  that  one  fees,  or  feels,  or  hears,  the  thing 
fpoken  of;  and  thus,  what  in  itfelf  would  perhaps  be 
©bfeure,  or  is  merely  intelledual,  may  be  made  to  feize 
our  attention  and  interefl  our  pafllons  almoft  as  effedual- 
ly  as  if  It  were  an  objed  of  outward  fenfe.  When  Vir¬ 
gil  calls  the  Scipios  ihunderhohs  of  war^  he  very  ftrongly 
exprefles  in  one  word,  and  by  one  image,  the  rapidly 
ot  their  vidones,  the  noife  their  atchievements  made 
in  the  world,  and  the  ruin  and  confternation  that  at¬ 
tended  their  irrefiftible  career - When  Homer  calls 

Ajax  the  bulwark  of  the  Greeks,  he  paints  with  equal 
brevity  his  vaft  fize  and  ftrength,  the  difficulty  of  pre- 
vai  ing  againfl  him,  and  the  confidence  wherewith  his 

count^^men  repofed  on  his  valour - When  Solomon 

lays  of  the  ftrange  woman,  or  harlot,  that  “  her  feet  fro 
he  lets  us  know,  not  only  that  her 
h"/"  but  alfo,  that  they  who  accom- 

Itide  - Satan’s  enormous 

afcfrt  thr  '1^  appearance,  his  peipendicular 

fancy  by  Milton,  in  one  very  Ihort  fimilitude. 

Sprung  upward,  hke— a  pyramid  of  lire. 
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mull 

rifingupS  “  ‘"1  luminous  body 

to  apLarl’  •  ^  fwiftly 

appear  a  conutiued  track  of-light,  and  leffening 
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to  the  vfew  according  to  the  incrcafe  of  diftance,  till  Frope# 
it  end  in  a  point,  and  then  difappear ;  and  all  this  mull 

be  fuppofed  to  flrike  our  eye  at  one  inftant. - Equal  ^  f 

to  this  In  propriety,  though  not  in  magnificence,  is  that 
allegory  of  Gray, 

The  paths  of  glory  lead  but  to  the  grave ; 

Which  prefents  to  the  imagination  a  wide  plain,  where 
feveral  roads  appear,  crowded  with  glittering  multitudes^ 
and  ifluing  from  different  quarters,  but  drawing  nearer 
and  nearer  as  they  advance,  till  they  terminate  in  the 
dark  and  narrow  houfe,  where  all  their  glories  enter  in 

fucceflion,  and  cL'fappear  for  ever. - AVhen  it  is  faid 

in  Scripture,  of  a  good  man  who  died,  that  he  fell 
ofleepy  what  a  number  of  ideas  are  at  once  conveyed  to 
our  imagination,  by  this  beautiful  and  exprefiive  figure  r 
As  a  labourer,  at  the  clofe  of  day,  goes  to  fleep,  with- 
the  fatisfa6fion  of  having  performed  his  work,  and  with 
the  agrceable  hope  of  awaking  in  the  morning  of  a  new 
day,  refrefhed  and  cheerful ;  fo  a  good  man,  at  the  end 
of  life,  refigns  himfelf  calm  and  contented  to  the  will  of 
his  Maker,  with  the  fweet  refleclion  of  having  endea¬ 
voured  to  do  his  duty,  and  with  the  tranfporting  hope 
of  foon  awaking  in  the  regions  of  light,  to  life  and  hap- 
pinefs  etenial.  The  figure  alfo  fuggefts,  that  to  a  good 
man  the  tranfition  from  life  to  death  is,  even  in  the  fenfa- 
tion,  no  more  painful,  than  when  our  faculties  melt  away 

into  the  pleafing  infenfibilicy  of  fleep. - Satan,  flying 

among  the  ftars,  is  faid  by  Milton  to  fail  between 
worlds  and  worlds;’^  which  has  an  elegance  and  force  far 
fiiperior  to  the  proper  w^ord  Jly.  For  by  this  allufion 
to  a  fhip,  we  are  made  to  form  a  lively  idea  of  his  great 
fize,  and  to  conceive  of  his  m«)tion,  that  it  rvas  equable 

and  majeftic.^ - Virgil  ufes  a  happy  figure  to  exprefs 

the  fize  of  the  great  wooden  horfe,  by  means  of  wdiich 
the  Grceks  were  conveyed  into  Troy  :  Equum  divina 

Palladis  arte  adiJicantP - ^lilton  is.  Hill  bolder  when  * 

he  fays. 

Who  would  not  fing  for  Lycidas  ?  he  knew 

Himfelf  to  ling,  and  build  the  lofty  rhyme  * 

The  phrafe,  however,  tliougli  bold, ,  is  emphatical ;  and 
gives  a  noble  idea  of  the  durability  of  poetry,  as  well 
as  of  the  art.  and  attention  requiiite  to  form  a  good 

poem. - There  arc  hundreds  of  tropical  expreflions  in 

common  ufe,  incomparably  more  energetic,  than  any  pro¬ 
per  words  of  equal  brevity  that  could  be  put  In  their 
place.  A  cheek  burning  with  blulhes,  is-  a  trope  which 
at  once  deferibes  the  colour  as  it  appears  to  the  beholder, 
and  the  glowing  heat  as  It  is  felt  by  the  perfon  bliifliing! 

Chilled  with  defpondence,  petrified  with  allonifliment, 
thunderjlruck  with  difagreeable  and  imcxpcaed  intelli¬ 
gence,  melted  with  love  or  pity,  dijfohed  in  luxury,  har^ 
defied  in  wickednefs,  foftening  into  remorfe,  inflamed  with 
defire,  tofed  with  uncertainty,  every  one  is  fenfible 
of  the  force  of  thefe  and  the  like  phrafes,  and  that  they 
miift  contribute  to  the  energy  of  compofition., 

(5  )  Tropes  and  figures  promote  ftrength  of  exprelfion;  The^L®  % 
and  are  in  poetry  peculiarly  requifite,  beeaufe  they  areUkewifc 
often  more  nnturaly  and  more  imitative,  than  proper 
words.  In  faa,  this  is  fo  much  the  cafe,  that  it  would 
be  impoffible  to  imitate  tlie  language  of  paffion  without  11^'® 
them.  It  IS  true,  that  when  the  mind  is  agitated,  one 
does  not  run  out  Into  allegories,  or  long-winded  fimi- 
litudes,  or  any  of  the  figures  that  require  much  atteutloa- 
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Of  Tropes  am!  mmy  or  that  tend  to  withdraw  the  fancy 

and  objed  of  the  pafTion.  Yet  the  language  of 

.  many  paflions  mull  be  figurative  notwitliftanding  ;  be- 

caufe  they  roiife  the  fancy,  and  dired  it  to  objeds 
congenial  to  their  own  nature,  which  diverfify  the  lan¬ 
guage  of  the  fpeaker  with  a  multitude  of  allufions. 
The  fancy  of  a  very  angry  man,  for  example,  prefents 
to  his  view  a  train  of  difagrccable  ideas  conneded  with 
jthe  palTion  of  anger,  and  fending  to  encourage  it ;  and- 
if  he  fpeak  without  reftraint  during  the  paroxyfm  of 
his  rage,  thofe  ideas  will  force  themfelves  upon  him, 
and  compel  him  .to  give  them  utterance.  “  Infernal 
inonfter!  (he  will  fay), — my  blood  boils  at  him ;  he 
has  ufed  me  like  a  dog;  never  was  man  fo  injured  as 
I  have  been  by  this  barbarian.*  He  has  no  more  fenfe 
of  propriety  than  a  Hone.  -  His  countenance  is  diabolical, 
and  his  foul  as  ugly  as  his  countenance.  His  heart  is 
cold  and  hard,  and  his  refplutions  dark  and  bloody,’’  &c. 
This  fpeech  is  wholly  figurative.  It  is  made  up  of  meta-> 
phors  and  hyperboles^  wdiich,  with  the  profopopeia  and 
apojlrophey  are  the  moil  paflionate  of  all  the  figures. 
Tear,  driven  out  of  doors  by  his  unnatural  daughters, 
in  the  midft  of  darknefs,  thunder,  and  terapeft,  natu¬ 
rally  breaks  forth  (for  his  indignation  is  juft  now  raifed 
rto  the  very  higheft  pitch)  into  the  following  violent  ex¬ 
clamation  againft  the  crimes  of  mankind,  in  wliich  almoft 
cveiy  word  is  figurative. 

Tremble,  thou  wretch, 

That  haft  within  thee  uiidivulged  crimes 
Unwhipt  ofjuftice.  Hide  thee,  thou  bloody  hand, 
Thou  perjur’d,  and  thou  fimular  of  virtue. 

That  art  inceftuous.  Caitiff,  to  pieces  ihake, 

That  under  covert,  and  convenient  feeming, 

.Haft  pradlis’d  on  man’s  life.  Clofe  pent-up  guilts, 

Rive  your  concealing  continents,  and  cry 

Thefe  dreadful  fummoners  grace.  hCing  Lear* 

- The  vehemence  of  maternal  love,  and  forrow  from 

the  apprehenfion  of  lofing  her  child,  make  the  Lady 
Conftance  utter  a  language  that  is  ftrongly  figurative, 
though  quite  fuitable  to  the  condition  and  charaifter  of 
the  fpeaker.  The  paflage  is  too  long  for  a  quotation, 
but  concludes  thus : 

O  Lord !  my  boy,  my  Arthur,  my  fair  fon, 

My  life,  my  joy,  my  food,  my  all  the  world, 

My  widow-comfort,  and  my  forrow’s  cure.  King  John, 

- Similar  to  this,  and  equally  exprcflive  of  conjugal 

love,  is  that  beautiful  hyperbole  in  Homer ;  where 
Andromache,  to  diftuade  her  hufband  from  going  out 
to  the  battle,  tells  him  that  fhe  had  now  no  mother, 
father,  or  brethren,  all  her  kindred  being  dead,  and  her 
native  country  defolate ;  and  then  tendeily  adds, 

But  while  my  He£lor  yet  furviv-es,  I  fee 
Iviy  father,  mother,  brethren,  all  In  thee.  Iliad ^  b.  6. 

As  the  paflions  that  agitate  the  foul,  and  roufe  the 
pleft  laa-  fancy,  are  apt  to  vent  themfelves  In  tropes  and  figures, 
fi;itah?e  to  thole  tiiat  depreis  the  mind  adopt  for  the  mok  part 
dep' Filing  a  plain  di6lIon  without  any  ornament ;  for  to  a  dejedlcd 
mind,  wherein  the  Imagination  is  generally  inadlive,  it 
is  not  probable  that  any  great  variety  of  Ideas  will  pre- 
fent  themfelves ;  and  v/lieii  thefe  are  few  and  familiar, 
the  words  that  exprefs  them  muft  be  Ample.  As  no 
author  equals  Shakefpeare  in  boldnefs  or  variety  of 
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figures  when  lie  copies  the  ftyle  of  thofe  violent  paflions  Of  frop? 
that  ftimulute  the  fancy ;  fo,  when  he  would  exhibit 
the  human  mind  in  a  dejedled  ftate,  no  unlnfpired  writer 
excels  him  in  fimplicity.  The  fame  Lear  whofe  refenU 
ment  had  impaired  his  underftandiiig,  while  it  broke 
out  in  the  moft  boifterous  language,  wlien,  after  fome 
medical  applications,  he  recovers  his  reafon,  his  rage 
being  now  exhaufted,  his  pride  humbled,  and  his  fpiriu 
totally  depreifed,  fpeaks  in  a  ftyle  than  which  nothing 
can  be  imagined  more  Ample  or  more  affedling. 

Pray,  do  not  mock  me  :  | 

I  am  a  very  foolifh,  fond  old  man, 

Fourfeore  and  upward  ;  and,  to  deal  plainly  with  you, 

I  fear  I  am  not  in  my  perfcdl  mind. 

Methinks  I  fliould  know  you,  and  know  this  man ; 

Yet  I  am  doubtful :  for  I  am  mainly  ignorant 
What  place  this  Is ;  and  all  the  flcill  I  have 
Remembers  not  thefe  garments  :  nor  I  know  not 
Where  I  did  lodge  laft  night.— aft  4.  fc.  7. 

- Defdemona,  ever  gentle,  artlefs,  and  fmeere,  fliocked 

at  the  imkindnefs  of  her  hufband,  and  overcome  with 
melancholy,  fpeaks  In  a  ftyle  fo  beautifully  Ample,  and 
fo  perfecftly  natural,  that  one  knows  not  what  to  fay  iu 
commendation  of  it : 

My  mother  had  a  maid  call’d  Barbara ;  , 

She  was  in  love,  and  he  fhe  lov’d  prov’d  mad, 

And  did  forfake  her.  She  had  a  fong  of  willow  ; 

An  old  thing  it  was,  but  it  exprefs’d  her  fortune. 

And  fhe  died  Anging  it.  That  fong  to-night 
Win  npt  go  from  my  mind  :  I  have  much  to  do. 

But  to  go  hang  my  head  all  at  one  Ade,  • 

And  Ang  it  like  poor  Barbara.  Othello y  a6l  4.  fc.  3. 

Sometimes  the  imagination,  even  when  exerted  to 
the  utmoft,  takes  in  but  few^  ideas.  This  happens  when 
the  attention  Is  totally  engrofled  by  fome  very  great 
obje<ft  ;  admiration  being  one  of  thofe  emotions  that 
rather  fufpend  the  exercife  of  the  faculties  than  pufh  them  ^ 
into  aiftion.  And  here,  too,  the  Ampkft  language  is  ^nd  to  th 
the  moft  natural ;  as  when  Milton  fays  of  the  Deity,  fencitnent 
that  he  fits  “  high-throned  above  all  height.”  And  as  of  admira 
this  fimplicity  is  more  fuitable  to  that  one  great  exertion 
which  occupies  the  fpeaker’s  mind  than  a  more  elaborate 
invagery  or  language  would  have  been,  fo  has  it  alfo  a 
more  pow^erful  effeft  in  Axing  and  elevating  the  imagi¬ 
nation  of  the  hearer ;  for  to  introduce  other  thoughts 
for  the  fake  of  illuftratlng  what  cannot  be  illuftrated, 
could  anfw^er  no  other  purpofe  than  to  dimv  off  the  at¬ 
tention  from  the  principle  Idea.  In  thefe  and  the  like 
cafes,  the  fancy  left  to  itfelf  will  have  more  fatlsfaftion 
In  purfuing  at  Icifare  its  own  fpeculations  than  In  at¬ 
tending  to  thofe  of  others  ;  as  they  w  ho  fee  for  the  Arft 
time  fome  admirable  objeft  would  choofe  er  to  fcaft 
upon  it  In  Alence,  than  to  have  their  thoughts  interrupted 
by  a  long  defeription  from  another  perfon,  Infonning 
them  of  nothing  but  w^hat  they  fee  before  them,  are  al¬ 
ready  acquainted  wdth,  or  may  eaA-y  conceive. 

It  w^as  remarked  hyperbole y  profopopeia^ 

and  apnflrophey  are  among  the  moft  paflionate  Agurea. 
Tlii^^.deferves  illuftratioii.  61 

ijly  A  very  angiy  man  is  apt  to  think  the  Injury  heH^'pcr^ol 
has  juft  received  greater  than  it  really  is;  and  if  f 

proceed  immediately  to  retaliate  by  word  or  deed,  feldom 
fails  to  exceed  the  due  bounds^,  and  to  become  injurious  i„ve, 

in  ^c. 
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I  f(5n<i!  pai'fnt  looks  upon  his  child  as  a 


prodl-y  of  genius  and  beauty ;  and  the  romantic  lover 
liW  not  be  perfuaded  that  his  miftrefs  hds  nothing^  fupe'r- 
Tatura"  eX  in  her  mind  or  petfon.  Fear,  in  hk 
manner,  not  only  magnifaes  its  objea  when  real,  but 
even  forms  an  objed  out  of  nothing, _  and  miftakes  the 
fidions  of  fancy  for  the  intimations  ot  fenfe.— ho  won¬ 
der,  then,  that  they  who  fpeak  accorfing  to  the  impu  fe 
of  pafllon  (hould  fpeak  hyperboltcally ;  that  the  angiy 
man  fliould  exaggerate  the  injury  he  has  received,  and 
the  vengeance  he  is  going  to  inflid  ;  that  the  fonowFul 
,  ftiould  magnify  what  they  have  loft,  and  the  joyful  what 

'  they  have  obtained  ;  that  the  lover  fhould  fpeak  extra- 

va/antly  of  the  beauty  of  Ills  miftrefs,  the  coward  of 
the  dangers  he  has  encountered,  and  the  ci  eoulous  clovvn 
of  the  miracles  performed  by  the  juggler.  In  fact, 
thefe  people  would  not  do  juftice  to  what  they  feel  if 
they  did  not  fay  more  than  the  truth.  The  valiant  man, 
on  the  other  hand,  as  naturally  adopts  the  diminiftiing 
hyperbole  when  he  fpeaks  of  danger ;  and  the  man  ot 
fenfe,  when  he  is  obliged  to  mention  his  own  virtua  or 
ability ;  becaufe  it  appears  to  him,  or  he  is  willing  to 
confidcr  it,  as  kfs  than  the  truth,  or  at  heft  as  inconfi- 
derable.  Contempt  ufes  the  fame  figure ;  and  there¬ 
fore  Petruchio,  affeding  that  pafllon,  affeds  alfo  the 
language  of  it : 

Thou  Heft,  thou  thread,  thou  thimble. 
Thou  yard,  three-quarters,  half-yard,  quarter,  nail, 

Thou  flea,  thou  nit,  thou  winter-cricket,  thou  ! 

Brav’d  in  mine  own  houfe  with  a  flcein  of  thread. 

Away,  thou  rag,  thou  quantity,  thou  remnant ! 

*raming~vf  the  ShreWy  act  4.  fc.  I* 

For  fome  paffions  confider  their  objedls  as  important, 
and  others  as  utiimportant.  ^  Of  the  former  fort  are 
anger,  love,  fear,  admiration,  joy,  forrow,  pride  J 
latter  are  contempt  and  courage.  Thofe  may  be  fa  id 
to  fubdue  the  mind  to  the  objed,  and  thefe  to  iubdue 
the  objea  to  the  mind.  And  the  former,  when  violent, 
always  magnify  their  objeas ;  whence  the  hyperbole 
called  amplification,  or  aitxeps :  and  the  latter  as  con- 
.ftaiitly  dlminifh  theirs  5  and  give  rife  to  the  hyperbole 
called  mel^sy  or  diminution.— Even  when  the  mind  can¬ 
not  be  faid  to  be  under  the  influence  of  any  violent  paf- 
fion,  we  naturally  employ  the  fame  figure  ^  when  we 
would  Imprefs  another  very  ftroagly  with  any  idea.  ‘  He 
is  a  walking  fhadow  ;  he  is  worn  to  fkin  and  bone  ;^he 
has  one  foot  in  the  grave  and  the  other  following 
thefe,  and  the  like  phrafes,  are  proved  to  be  natural  by 
their  frequency.  By  introducing  great  ideas,  the  hy¬ 
perbole  is  further  ufeful  in  poetry  as  a  fource  of  the 
fublirne ;  but  when  employed  injudicioufly  is  very  apt 
to  become  ridiculous.  Cowley  makes  Goliah  as  big  as 
}  Davidehy  the  hill  down  which  he  was  marching  f  ;  and  tells  us, 
that  when  he  came  into  the  valley  he  feemed  to  fill  It, 
and  to  overtop  the  neighbouring  mountains  (which,  by 
tlie  by,  feems  rather  to  leflen  the  mountains  and  valleys 
than  to  magnify  the  giant)  ;  nay,  he  adds,  that  the  fun 
ftarted  back  when  he  faw  ^he  fplendour  of  his  arms. 
This  poet  feems  to  have  thought  that  the  figure  in 
queftion  could  never  be  fufficiently  enormous  ;  but  Quin¬ 
tilian  would  have  taught  him,  ‘‘  Quamvis  omnis  hyper¬ 
bole  ultra  fidem,  non  tamen  effe  debet  ultra  modum.’’ 
The  reafon  is,  tliat  this  figure,  when  exceffive,  betokens 
rather  abfolute  infatuation  than  intcnfe  emotion  5  and 
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refembles  the  efforts  of  a  ranting  tragedian,  nr  the  ra- 
vings  of  an  entlmfiaftlc  declaimer,  who,  by  putting  on  the  ' 

geftures  and  looks  of  a  lunatic,  fatlsfy  the  difcerning 
part  of  their  audience,  that,  inftead  of  feelingjlrpngl^ 
they  have  no  rational  feelings  at  all.  ^  In  the  wildeft 
energies  of  nature  there  is  a  modefty  which  the  imitative 
artift  will  be  careful  never  to  overftep.  .  ,  , 

2dlyy  That  figure,  by  which  things  are  fpoken  of  asi'rofopo- 
if  they  were  perfons,  Is  called  profopopceky  or 
cation.  It  is  a  bold  figure,  and  yet  is  often  natural. 

Long  acquaintance  recommends  to  fome  flrare  in  our 
affedion  even  things  inanimate,  as  a  houfe,  a  tree,  a 
rock,  a  mountain,  a  country ;  and  were  we  to  leave 
fuch  a  thing,  without  hope  of  return,  we  fhould  be  in¬ 
clined  to  addrefs  it  with  a  farew'tl,  as  if  it  w  ere  a  per¬ 
cipient  creature.  Hence  it  was  that  Mary  queen  of 
Scotland,  when  on  her  return  to  her  own  kingdom,  fo 
affedlonately  bade  adieu  to  the  country  which  Ihe  had 
left.  Farewel,  France,”  faid  fhe ;  “  farewel,  beloved 
country,  which  I  fliall  never  more  behold!”  ^  Nay,  we 
find  that  ignorant  nations  have  adually  worfhipped  fuch 
things,  or  confidered  them  as  the  haunt  of  certain 
powerful  beings.  Dryads  and  hamadryads  were  by  the 
Greeks  and  Romans  fuppofed  to  prefide  over  trees  and 
groves  ;  river  gods  and  nymphs,  over  ftreams  and  foun¬ 
tains  \  little  deities,  called  Lares  and  Penatesy  were  be¬ 
lieved  to  be  the  guardians  of  hearths  and  houfes.  In 
Scotland  there  is  hardly  a  hill  remarkable  for  the.beauty 
of  its  fhape,  that  was  not  in  former  times  thought  to 
be  the  habitation  of  fairies.  Nay,  modern  as  well  aa 
ancient  fiiperftition  has  appropriated  the  waters  to  a  pe¬ 
culiar  fort  of  demon  or  goblin,  and  peopled  the  very 
regions  of  death,  the  tombs  and  charnellioufes,  with 
multitudes  of  gbofts  and  phantoms.— -Befides,  when 
things  inanimate  make  a  ftrong  impreffion  upon  us^ 
w^hether  argeeable  or  otherwufe,  we  ai^e  apt  to  addrefs 
them  in  terms  of  affection  or  difllke.  The  failor  bleffes 
the  plank  that  brought  hiip  afhore  from  the  fhipwreck  ; 
and  the  paflionate  man,  and  fometimes  even  the  philofo- 
pher,  will  fay  bitter  words  to  the  ftumbling-block  that 
gave  him  a  fall. — Moreover,  a  man  agitated  with  any 
interefting  pafllon,  efpeclally  of  long  continuance,  is 
apt  to  fancy  that  all  nature  fympathifes  with  Ixirn.  ^  If 
he  has  loft  a  beloved  friend,  he  thinks  the  fun  lefs  bright 
than  at  other  times ;  and  in  the  fighing  of  the  winds 
and  groves,  in  the  lowings  of  the  herd,  and  in  the  mur- 
murs^of  the  ftream,  he  feems  to  hear  the  voice  of  lamen¬ 
tation.  But  when  joy  or  hope  predominate,  the  whole 
world  aflumes  a  gay  appearance.  In  the  contemplatioa 
of  every  part  of  nature,  of  every  condition  of  mankind, 
of  e\ery  foim  of  human  fociety,  the  benevolent  and  the 
pious  man,  tlie  morofe  and. the  cheerful,  the  mifer  and 
the  mifanthrope,  finds  occafion  to  indulge  his  favourite 
pafllon,  and  fees,  or  thinks  he  fees,  his  own  temper  rc- 
flefted  back  in  the  a^lions,  fympathies,  and  tendencies 
of  other  things  jmd  perfons.  Ourafteiftions  are  indeed 
the  medium  through  which  we  may  be  faid  to  furvey 
ourfelves,  and  every  thing  elfe ;  and  whatever  be  our 
inward  frame,  we  are  apt  to  perceive  a  wonderful  con¬ 
geniality  in  tlie  world  without  us.  And  hence  the  fancy, 
when  roufed  by  real  emotions,  or  by  the  pathos  of  com- 
pofition,  is  eafily  reconciled  to  thofe  figures  of  fpeech 
that  aferibe  fympathy,  perception,  and  the  other  attri¬ 
butes  of  animal  life,  to  things  inanimate,  or  even  to  no¬ 
tions  merely  intellectual. — Motion,  too,  bears  a  clofe 
'  B  b  Sifeiity 
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‘iffinity  to  aftion,  anJ  afFc^ls  our  imagination  nearly  in 
,  gurc8,  manner  ;  aud  we  fee  a  great  part  of  nature  in 

r.>  motion,  and  by  its  fenfible  effects  arc  led  to  contem^ 
plate  energies  innumerable.  Thefe  condu6l  the  rational 
.  mind  to  the  Great  Firll  Caufe  ;  and  thefe j  in  times  of 

ignorance,  difpofed  the  vulgar  to  believe  in  a  variety  of 
fubordinate  agents  employed  in  producing  thofe  appear¬ 
ances  that  could  not  otlienvlfe  be  accounted  for.  Hence 
an  endlefs  train  of  fabulous  deities,  and  of  witches,  de¬ 
mons,  fairies,  genii ;  which,  if  they  prove  our  reafon 
weak  and  our  fancy  ftrong,  prove  alfo  that  perfonifica- 
tion  is  natural  to  the  human  mind ;  and  that  a  right 
life  of  this  figure  may  have  a  powerful  efFe6l,  in  fabulous 
winting  efpecially,  to  engage  our  fympathy  in  behalf  of 
things  as  well  as  perfons ;  for  nothing  can  give  lailing 
<ielight  to  a  moral  being,  but  that  Avhicli  awakens  fym¬ 
pathy,  and  touches  the  heart ;  and  though  it  be  true 
that  we  fympathife  In  fome  degree  even  with  inanimate 
things,  yet  what  has,  or  is  fuppofed  to  have,  life,  calls 
forth  a  more  fincere  and  more  permanent  fellow-feeling, 
— Let  It  be  obferved  further,  that  to  awaken  our  fym- 
pathetic  feelings,  n  lively  conception  of  their  obje^l  is 
receflary.  This  indeed  is  true  of  almoft  all  our  emo¬ 
tions  ;  their  keennefs  Is  in  proportion  to  the  vivacity  of 
the  perceptions  that  erxeite  them.  Diftrefs  that  we  fee 
Ar.  is  more  affedling  than  what  we  only  hear  of  *  ;  a  per- 
of  the  gayeft  feenes  in  a  comedy  does  not  roufe 
the  mind  fo  effedlually  as  the  prefence  of  a  cheerful 
companion  ;  and  the  death  of  a  friend  is  of  greater 
energy  in  producing  ferioufnefs,  and  the  confideration 
of  our  latter  end,  than  all  the  pathos  of  Young.  Of 
deferiptions  addreffed  to  the  fancy,  thofe  that  are  moft 
vivid  and  pidiirefque  will  generally  be  found  to  have 
the  moft  powerful  influence  over  our  affedions ;  and 
thofe  that  exhibit  perfons  engaged  in  adion,  and  adorned 
with  vifible  infignia,  give  a  briflver  impulfe  to  the  facul¬ 
ties  than  fuch  as  convey  intclle6:ual  ideas  only,  or  images 
taken  from  ftill  life.  No  abftrad  notion  of  time,  or  of 
love,  can  be  fo  ftrlking  to  the  fancy  as  the  image  of  an 
/cld  man  accoutred  with  a  fey  the,  or  of  a  beautiful  boy 
with  wings  and  a  bo\v  and  arrows  :  and  no  phyfiological 
account  of  frenzy  could  fuggeft  fo  vivid  an  idea  as  the 
poet  has  given  us  in  that  exquifite  portrait. 


And  moody  madnefs  laughing  wild  amid  fevereft  wo. 


And  for  this  reafon  partly  it  is  that  the  epic  poet,  in 
order  to  wmrk  the  more  effedually  upon  our  palkons 
and  imagination,  refers  the  fecret  fprings  of  human 
condudf,  and  the  viciflitudes  of  human  affairs,  to  the 
agency  of  perfonified  caufes  ;  that  Is,  to  the  machinery 
of  gods  and  goddeffes,  angels,  demoils,  magicians,  and 
other  powerful  beings.  And  .hence,  in  all  fublime 
poetry,  life  and  motion,  with  their  feveral  modes  and 
-  attributes,  are  liberally  beftowed  on  thofe  objeds  where- 
'  with  the  author  intends  that  we  fhould  be  ftrongly  im- 
preffed  :  feenes  perfcdly  inanimate  and  ftill,  tending 
rather  to  diffufe  a  languor-  over  the  mind  than  to  con?- 
municate  to^  our  internal  powers  thofe  lively  energies 
Without  which  a  being  efientially  adivc  can  never  re¬ 
ceive  complete  gratification.— Laftly,  fome  violent  paf- 
fions  are  peculiarly  inclined  to  change  things  Into  per¬ 
fons.  The  horrors  of  his  mind  haunted  Oreftes  in  the 
fhape  of  furies.  Confcience,  in  the  form  of  the  mur¬ 
dered  perfon,  ftares  the  murderer  in  the  face,  and  often 
terrifies  him  to  diftradlon.  The  fuperftitious  man, 
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travelling  alone  in  the  dark,  m'iilakes  a  white  ftone  for  a  Of  TropJ 
ghoft,  a  bufli  for  a  demon^  a  tree  waving  with  the  wind 
for  an  enormous  giant  brandifhing  a  hundred  arms. 

The  lunatic  and  ertthuliaft  converfe  wdth  perfons  wdio 
^  exift  only  in  thelr^own  diftempered  fancy  ;  and  the  glut, 
ton^  and  the  mifer,  if  they  were  to  give  utterance  to  all  * 
their  thoughts,  would  often,  it  is  prefumable,  fpeak,  the 
one  of  his  gc5ld,fthe  other  of  his  belly,  not  only  as  a  per¬ 
fon,  but  as  a  god, — theobjedl  of  his  w^armeft  love  and 
moft  devout  regard. — More  need  not  be.fiiid  to  prove 
that  perfonificatlon  is  natural,  and  may  frequently  con¬ 
tribute  to  the  pathos,  energy,  and  beauty  of  poetic 
language. 

-^pojlrophey  or  a  fudden  diverfion  of fpeech  from ^  , 

one  perfon  to  another  perfon  or  thing,  is  a  figure  how 
nearly  related  to  the  fonner.  Poets  fornetimes  makeufed, 
ufe  of  it,  in  order  to  help  out  'thdr  verfe,  or  merely  to 
give  variety  to  their  ftyle  :  but  on  thefe  occafions  It  is 
to  be  confidered  as  rather  a  trick  of  art,  than  an  effort 
of  nature.  It  is  moft  natural,  and  moft  pathetic,  when 
the  perfon  or  thing  to  whom  the  apoftrophe  is  made, 
and  for  whofe  fake  w^e  give  a  ne-w  direction  to  our 
fpeech.  Is  in  our  eyes  eminently  diftinguifhed  for  good 
or  evil,  or  raifes  within  us  fome  fudden  and  powerful 
emotion^  fuch  as  the  hearer  w^ould  acquiefee  in,  or  at 
leaft  acknowledge  to  be  reafonable.  But  this,  like  the 
other  pathetic  figures,  muft  be  ufed  with  great  prudence. 

For  if,  inftead  of  calling  forth  the  hearer’s  fympathy,  it 
fhould  only  betray  the  levity  of  the  fpeaker,  or  fuch  w^an-* 
deriiigs  of  his  mind  as  neither  the  fubjed  nor  the  occa^ 
fion  would  lead  one  to  expe£I,  it  will  then  create  dif. 
guft  inftead  of  approbation.  Tfie  orator,  therefore,  muft 
not  attempt  the  pafiionate  apoftrophe,  till  the  minds  of 
the  hearers  be  prepared  to  jom  in  it.  And  every  au¬ 
dience  Is  not  equally  obfequious  in  this  refped.  In  the 
forum  of  ancient  Rome  that  would  have  paffed  for  fub¬ 
lime  and  pathetic,  which  in  the  moft  refpe6lable  Britifh 
auditories  would  appear  ridiculous.  For  our  ftyle  of 
public  fpeaking  Is  cool  and  argumentative  ;  and  par¬ 
takes  lefs  of  enthufiafm  than  the  Roman  did,  and  much 
lefs  than  the  modern  French  or  Italian.  Of  Britifh 
eloquence,  particularly  that  of  the  pulpit,  the  chief  re¬ 
commendations  are  gravity  and  fimplicity.  And  it  is 
vain  to  fay,  that  our  oratory  ought  to  be  more  vehement : 
for  that*  matter  depends  on  caufes,  which  it  is  not  only 
inexpedient,  but  impoffible  to  alter;  namely,  on  the  cha- 
ra<fter  and  fpirit  of  the  people,  and  their  rational  notions 
in  regard  to  religion,  policy,  and  literature.  The  ex¬ 
clamations  of  Cicero  would  iveigh  but  little  in  our  par¬ 
liament  ;  and  many  of  thofe  which  we  meet  ivith  in 
French  fermons  would  not  be  more  effedual  if  attempt¬ 
ed  in  our  pulpit.  To  fee  one  of  our  preachers,  who 
the  moment  before  was  a  cool  reafoner,  a  temperate 
fpeaker,  an^  bumble  Chrlftian,  and  an  orthodox  divine, 
break  out  into  a  fudden  apoftrophe  to  the  immortal 
powers,  or  to  the  walls  of  the  church,  tends  to  force  a 
fmlle,  rather  than  a  tear,  from  thofe  among  us  who 
refledt,  that  there  is  nothing  in  the  fubjed,  and  fhould 
be  nothing  in  the  orator,  to  warrant  fuch  wanderings  of 
fancy  or  vehemence  of  emotion.  If  he  be  careful  to 
cultivate  a  pure  ftyle,  and  a  grave  and  graceful  utter¬ 
ance,  a  Britifh  clergyman,  who  fpeaks  from  convidlioii 
the  plain  unaffedled  words  of  truth  and  fobernefs,  of  be¬ 
nevolence  and  piety,  will,  it  is  believed,  convey  more 
pathetic,  as  weU  as  more  permanent,  impreffions  to  the 

heart. 
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Of  Tropes  heart,  and  be  more  ufeful  as  a  ^nftian  teac^r,  than 
a«4  Fi-  if  he  were  to  put  in  praftice  all  the  attitudes  of  Rofcius, 

and  all  the  tropes  and  figures  of  Cicero.  ,  . 

But  where  the  language  of  paflion  ai^  enthufiaim  is 
permitted  to  difplay  itfclf,  whatever  raifes  any  ftrong 
emotion,  whether  it  be  animated  or  inanimate,  abfent 
or  prefent,  fenfible  or  intelkaual,  may  give  rife  to  the 
apoilrophe.  A  man  in  a  diftant  country,  fpeaking  of 
the  place  of  his  birth,  might  naturally  exclaim,  “  O  my 
dear  native  land,  (hall  I  never  fee  thee  more!”  Or,  when 
fome  great  misfortune  befals  him,  “  Happy  are  ye,  O 
my  parents,  that  ye  are  not  alive  to  fee  this.”  We 
have  a  beautiful  apoilrophe  in  the  third  book  of  the 
^neid,  where  Alneas,  who  is  telling  his  ftory  to  Dido, 
happening  to  mention  the  death  of  his  father,  malees  a 
fudden  addrefs  to  him  as  follow  st 

_ - hie,  pelagi  tot  tempeftatihus  aflus, 


*95 


0(  Tropes! 
and  Fi¬ 
gures. 


Ideu,  genitorem,  omnis  curcS  cafufque  levamen, 
Amitto  Anchifen  hie  me,  pater  optime,  feiTum 
Deferis,  heu,  tantls  nequienuam  erepte  periclis  ! 


This  apoftrophe  has  a  pleafing  effe^.  It  feems  to  inti¬ 
mate,  that  the  love  which  the  hero  bore  his  father  was 
fo  great,  that  when  he  mentioned  hiin  he  forgot  every 
thing  elfe ;  and,  without  minding  his  company,  one  of 
whom  was  a  queen,  fuddenly  addreffed  liimfelf  to  that 
which,  though  prefent  only  in  idea,  w^as  Hill  a  principal 
objea  of  his  affedion.  An  emotion  fo  warm  and  fo 
reafonable  cannot  fail  to  command  the  fympathy  of  the 

reader. - When  Michael,  in  the  eleventh  book  of  Pa- 

radife  Loft,  announces  to  Adam  and  Eve  the  necellity 
of  their  immediate  departure  from  the  garden  of  Eden, 
the  poet’s  art  in  preferving  the  decorum  of  the  tw^o  cha- 
raaers  is  very  remarkable.  Pierced  to  the  heart  at  the 
thought  of  leaving  that  happy  place.  Eve,  in  all  the 
violence  of  ungovernable  forrow,  breaks  forth  into  a  pa- 
•  thetic  apoftrophe  to  Paradife,  to  the  flowers  fhe  had 
reared,  and  to  the  nuptial  bower  fhe  had  adorned.  A- 
dam  makes,  no  addrefs  to  the  walks,  the  trees,  or  the 
ftowxrs  of  the  garden,  the  lofs  whereof  did  not  fo  much 
afflia  him  ;  but,  in  his  reply  to  the  Archangel,  expref- 
fts,  without  a  figure,  his  regret  for  being'banilhed  from 
a  place  where  he  had  been  fo  oft  honoured  with  a  fen- 
lible  manifeftation  of  the  divine  prefence.  ^  The  ufe  of 
the  apoftrophe  in  the  one  cafe,  and  the  omiflion  of  it  in 
the  other,  not  only  gives  a  beautiful  vanety  to  the  ftyle, 
hut  alfo  marks  that  fuperior  elevation  and  compofure  of 
mind,  by  which  the  poet  had  all  along  diftinguifhed  the 
charafter  of  Adam. — One  of  the  fineft  applications  of 
this  figure  that  is  anywhere  to  be  feen,  is  in  the  fourth 
book  of  the  fame  poem ;  w^here  the  author,  catching  by 
fympathy  the  devotion  of  our  firft  parents,^  fuddenly 
drops  his  narrative,  and  joins  his  voice  to  theirs  in  ado^ 
ring  the  Father  of  the  univCrfe. 

Thus  at  their  fhady  lodge  arriv’d,  both  ftood. 

Both  turn’d,  and  under  open  flcy  ador’d 
'The  God  that  made  both  flcy,  air,  earth,  and  heav’n,^ 
Which  they  beheld,  the  moon’s  refplendent  globe, 
And  ftarry  pole  -Thou  alfo  mad’ft  the  night, 
Maker  omnipotent !  and  thou  the  day, 

Which  we  in  our  appointed  work  employ’d 
Have  finifh’d. - - 

Milton  took  the  hint  of  this  fine  contrivance  from  a 
'well-known  paffage  of  Virgil 
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Hie  juvenum  chorus,  ille  lenumj  qui  carmine  laudcs 

Herculeas  et  fa6la  ferant ; - 

- ut  duros  mille  labores  * 

Rege  fub  Euryftheo,  fatis  Junonis  iniqu«, 

Pertulerit  i  “-Tu  nubigenas,  invi6lc,  bimembres, 

Hyliciim  Phoioumque,  manu  ;  tu  Crelia  madas 
Prodigia. - - 

The  beauty  anfing  from  divcrftfied  compolition  is  the 
fame  in  both,  and  very  great  in  each.  But  every  read¬ 
er  muft  /t’e/,  that  the  figure  is  incomparably  more  affedl. 
ing  to  the  mind  in  the  imitation  than  in  the  original* 

So  true  it  is,  that  the  moft  rational  emotions  raife  the 
moft  intenfe  fellow-feeling  ;  and  that  the  apoftrophe  is 
then  the  moft  emphatical,  when  it  difplays  thofe  work¬ 
ings  of  human  afte6lion  which  are  at  once  ardent  and 
well-founded.  ,  ^4 

To  conclude  this  head  :  Tropes  and  figures, 
eularly  the  metaphor^  Jimilltudey  and  allegory are  further 
ufeful  in  beautifying  language,  by  fuggefting,  together  they 
with  the  thoughts  eflential  to  the  fubjedl,  an  endlefs  va-fup^eft 
riety  of  agreeable  images,  for  which  there  would  be  no  an  endleft 
place,  if  writers  were  always  to  confine  thernfelves  to  the 
proper  names  of  things.  And  this  beauty  and  variety, 
judicioufly  applied,  is  fo  far  from  diftraAing,  that  it 
tends  rather  to  fix,  the  attention,  and  captivate  the 
heart  of  the  readers,  by  giving  light,  and  life,  and  pa¬ 
thos,  to  the  whole  compofiti9n. 

II.  That  tropes  and  figures  are  more  neceflary.  to  ^ 
poetry,  than  to  any  other  mode  of  writing,  was  the 
fecond  point  propofed  to  be  illuftrated  in  this  fec- 

tion.  ^  ; 

Language,  as  already  obferved,  is  then  natural,  when  Tropes  and’’ 
it  is  fuitable  to  the  fuppofed  condition  of  the  fpeaker. 

Figurative  language  is  peculiarly  fuitable  to-  th’e  fuppo-p^jy 
fed  condition  of  the  poet;  becaufe  figui*es  are  fuggefted  poetry  than 
by  the  fancy;  and  the  fancy  of  him  who  compofes  to  any  othess 
poetry  is  more  employed  than  that  of  any  other  author. 

Of  all  hlftorical,  philofophical,  and  theological  refearch- 
es,  the  objedl  is  real  truth,  which  is  fixed  and  perma- 
The  aim  of  rhetorical  declamation  (according  to  • 


nent.  - - - — . -----  ^ - ^ 

Cicero)  is  apparent  truth  ;  which,  being  lefs  determi¬ 
nate,  leaves  the  fancy  of  the  fpeaker  more  free,  gives 
greater  fcope  to  the  inventive  powers,  and  fupplies  the 
materials  of  a  more  figurative  phrafeology.  But  the 
poet  is  fubjed  to  no  reftraints,  but  thofe  of  verifimili- 
tiide  ;  which  is  ftill  lefs  determinate  than  rhetorical 
truth.  He  feeks  not  to  convince  the  judgment  of  his  . 
reader  by  arguments  of  either  real  or  apparent  cogency; 
he  means  only  to  pleafe  and  intereft  him,  by  an  appeal 
to  his  fenfibility  and  imagination.  His  own  imagina¬ 
tion  is  therefore  continually  at  work,  ranging  through 
the  whole  of  real  and  probable  exiften<te,  “  glancing 
from  heaven  to  earth,  from  earth  to  heaven,”  in  queft  ‘ 
of  images  and  Ideas  fulted  to  the  emotions  he  himfelf 
feels,  and  to  the  fympathies  he  would  communicate  to  ^ 
others.  And,  confequently,  figures  of  fpeech,  the  off- 
fpring  of  excurfive  fancy,  muft  (if  he  fpeak  according 
to  what'  he  is  fuppofed  to  think  and  feel,  that  is,  ac¬ 
cording  to  his  fuppofed  condition)  tin6lure  the  lan¬ 
guage  of  the  poet  more  than  that  of  any  other  compo- 
fer.  So  that.  If  figurative  di6lion  be  unnatural  in  geo¬ 
metry,  becaufe  all  wanderings  of  fancy  are  unfuitable, 
and  even  impoflible,  to  the  geometrician,  while  Intent 
upon  his  argument ;  it  is,  upon  the  fame  principle,  per- 
Bbs. 
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Of  Tropfi  fe£Vly'  natural,  an<f  even  unavoidable,  in  poetry;  becaufe 
the  more  a  poet  attends  to  his  fubjedl,  and  the  better 
.  qualified  he  is  to  do  it  juftice,  the  more  active  will  his 
imagination  be,  and  the  more  diveriitied  the  ideas  that 

prefent  themfelves  to  his  mind. - —  Befides,  the  true 

poet  addreffes  himfelf  to  the  pallions  and  fympathies  of 
inanldnd  ;  which,  till  his  own  be  raifed,  he  cannot  hope 
to  do  with  fuccefs.  And  it  is  the  nature  of  many  paf- 
fions,  though  hot  of  all,  to  increafe  the  aftivity  of  ima¬ 
gination  :  and  an  aftive  imagination  naturally  vents  it- 
felf  in  figurative  language ;  nay,  unlefs  reftrained  by  a 
corredl  tafte,  has  a  tendency  to  exceed  in  it  ;  of  which 
Bifhop  Taylor  and  Lord  Verulam,  two  geniiifes  diffe¬ 
rent  in  kind)  but  of  the  higheft  order,  are  memorable 
examples. 

We  faid,  that  the  poet  feeks  not  to  convince  the 
judgment  of  his  reader  by  arguments  of  either  real  or 
apparent  cogency.’’ - We  do  not  mean,  that  in  poe¬ 

try  argument  has  no  place.  The  moft  legitimate  rea- 
foning,  the  foundeft  philofophy,  and  narratives  purely 
hiftorical,  may  appear  in  a  poem,  and  contribute  great¬ 
ly  to  the  honour  of  the  author,  and  to  the  importance 
of  his  work.  All  this  we  have  in  Paradife  Loft.  —  We 
mean,  that  what  diftlnguifhes  pure  poetry  from  other 
writing,  is  its  aptitude,  not  to  fway  the  judgment  by  rea- 
foning,  but  to  pleafe  the  fancy,  and  move  the  paffions,  by* 
a  lively  imitation  of  nature.  Nor  would  we  exclude  poe¬ 
tical  embeUifhment  from  hiftory,or  even  from  philofophy. 
Plato’s  Dialogues  and  the  Moral  Effays  of  Addifon 
and  Johnfon  abound  in  poetic  imagery  ;  and  Livy  and 
Tacitus  often  amufe  their  readers  with  poetical  deferip- 
tion.  In  like  manner,  though  geometry  and  phyfics  be 
different  fciences  ;  though  abftra£l  ideas  be  the  fubjeeft, 
and  pure  demonftration  or  intuition  the  ev'd^nce,  of  the 
former ;  and  though  the  material  univerfe,  and  the  in¬ 
formations^  of  fenfe,  be  the  fubjedl  and  the  evidence  of 
the  latter;  yet  have  thefe  fciences  been  united  by  the  beft 
philofophers,  and  very  happy  effe(fts  refulted  from  the 

union. - In  one  and  the  fame  work,  poetry,  hiftory, 

philofophy,  and  oratory,  may  doubtlefs  be  blended ; 
nay,  thefe  arts  have  all  been  aftually  blended  in  one  and 
the  fame  work,  not  by  Milton  only,  but  alfo  by  Ho¬ 
mer,  Virgil,  Lucan,  and  Shakefpeare.  Yet  ftill  thefe 
arts  are  different ;  different  in  their  ends  and  principles, 
and  in  the  faculties  of  the  mind  to  which  they  are  re- 
fpcftively  addreffed  :  and  it  is  eafy  to  perceive  when  a 
writer  employs  one  and  when  another. 
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^  2.  Of  the  SoiJm>  of  Poetical  Language* 

As  the  ear,  like  every  other  perceptive  faculty, 
IS  capable  of  gratification,  regard  is  to  be  had  to  the 
found  of  words,  even  in  profe.  But  to  the  harmony  of 
language, .  it  behoves  the  poet,  more  than  any  other 
writer,  to  attend ;  as  it  is  more  efpecially  his  concern  to 
render  his  work  pleafurable.  In  fa<ft,  we  find,  that  no 
poet  was  ever  popular  who  did  not  poffefs  the  art  of  har¬ 
monious  compofition. 

What  belongs  to  the  fubjedi  of  Poetical  Harmony 
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^  Parti. 

may  be  referred  to  one  or  other  of  thefe  heads,  Foetiejf 

nefs^  Meafure^  and  Imitation.  Harmony, 

I.  In  order  to  give  fiveetnefs  to  language,  either  In 

verfe  or  prpfe,  all  words  ofharfix  found,  difficult  pro- sweetmfs 
nunciation,  or  unwieldy  magnitude,  are  to  be  avoided  asand 
much  as  poflible,  unlefs  when  they  have  in  the  found 
fomething  peculiarly  emphatical ;  and  words  are  to  be 
fo  placed  In  refped  of  one  another,  as  that  difeordaut 
combinations  may  not  refult  from  their  union.  But  In 
poetry  this  is  more  neceffary  than  in  profe ;  poetical 
language  being  underftood  to  be  an  imitation  of  natural 
language  improved  to  that  perfedlion  which  is  confiftent 
with  probability.  To  poetry,  therefore,  a  greater  lati¬ 
tude  muft  be  flowed  than  to  profe,  in  expreffmg,  by 
tropes  and  figures  of  pleafing  found,  thofe  Ideas  whereof 
the  proper  names  are  in  any  refped  offenfive,  either  to 
the  ear  or  to  the  fancy. 

II. ^  How  far  verfification  or  regular  meafure  may  be 
effential  to  this  art,  has  been  difputed  by  critical  writers; 
fome  holding  it  to  be  indifpenfably  neceffary,  and  fome 
not  neceffary  at  all. 

The  faa  feems  to  be,  as  already  hinted,  that  to  poe-  jvjeafoL 
try  verfe  is  not  effential.  In  a  profe  work,  we  may  which,  ’ 
have  the  fable,  the  arrangement,  and  a  great  deal  of  the  though  no%] 
pathos  and  language,  of  poetry ;  and  fuch  a  work  is 
tainly  a  poem,  though  perhaps  not  a  perfeift  one.  For 
how  abfurd  would  It  be  to  fay,  that  by  changing  the 
pofitlon  only  of  a  word  or  two  in  each  line,  one  might 
diveft  Homer’s  Iliad  of  the  poetical  character  !  At  this 
rate,  the  arts  of  poetry  and  verfification  would  be  the 
fame  ;  and  the  rules  In  Defpauter’s  Grammar,  and  the 
moral  diftichs  aferibed  to  Cato,  would  be  as  real  poetry 
as  any  part  of  Virgil.  In  fad,  fome  very  ancient  poems, 
when  tranflated  into  a  modern  tongue,  are  far  lefs  poe¬ 
tical  in  verfe  than  in  profe  ;  the  alterations  neceffary  to 
adapt  them  to^  our  numbers  being  detrimental  to  their 
fublime  fimplicity;  of  which  any  perfon  of  tafte  will  be 
fenfible,  who  compares  our  common  profe-verfion  of 
Job,  the  Pfalms,  and  the  Song  of  Solomon,  with  the 
beft  metrical  paraphrafe  of  thofe  books  that  has  yet  ap¬ 
peared.  Nay,  in  many  cafes,  Comedy  will  be  more 
poetical,  becaufe  more  pleafing  and  natural,  in  profe 
than  in  verfe.  By  verfifying  Tom  Jones,  and  The 
Merry  Wives  of  Windfor,  we  ftxould  fpoil  the  two  fineft;  ! 

comic  poems,  the  one  epic,  the  other  dramatical,  now 
in  the  world. 

But,  fecondly,  though  verfe  be  not  effential  to  poetry,  Adds  to 
it  Is  neceffary  to  the  perfedion  of  all  poetry  that  admits 
of  it.  Verfe  is  to  poetry,  what  colours  are  to  paint- 

mg(G).  A  painter  might  difplay  great  genius,  and 

draw  mafterly  figures  with  chalk  or  ink ;  but  if  he  in- 

tend  a  perfedt  pidure,  he  muft  employ  in  his  work  as  \ 

many  colours  as  are  feen  in  the  objed  he  Imitates,  Or,  1 

to  adopt  a  beautiful  comparifon  of  Demofthenes,  quoted 

by  Ariftotle*,  «  Verfification  Is  to  poetiy  what  bloom 

is  to  the  human  countenance.”  A  good  face  isagree-!ib.  3.  " 

able  when  the  bloom  is  gone,  and  good  poetry  may  cap.  4. 

pkafe  without  verfification  ;  harmonious  numbers  may 

fet 


rr  feems  to  hint  at  the  fame  comparifon,  when,  after  fpecifying  the  fcveral  forts  of  verfe  fuitable  to 

Epic,  Elegiac,  Lync,  and  Dramatic  Poetry,  he  adds, 

Deferiptas  fCrvare  vices,  operumq  e  colores* 

Cur  ego,  fi  nequeo  ignoroque,  Poeta  falutor?  Ar^Poet.  ver»  86. 
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•  If  t  «ff  an  indi^Tercnt  poem,  and  a  fine  bloom  indifferent 
atfes  bu  fSout  verfe,  poetr,^  i.  incomplete  ,  and 
^  &y  is  not  perfea,  unlefs  to  fweetnefs  and  regularity 
of  feature  there  be  fupcradded, 

The  bloom  of  young  defire,  and  purple  light  of  love. 

If  numbers  are  neceffarj' to  the  perfeaion  of  the  higher 
poetry,  they  are  no  lefsfo  to  that  of'the  lower  kinds,  to 
Songj  and  Satire,  which  have  hule  belides  the 
language  and^  verfification  to  diilingu.ih  them  front 
prole:  and  which  fome  ancient  authors  are  unwilling 
to  admit  to  the  rank  of  poems :  though  it  feems  too 
nice  a  fcruple,  both  becaufe  fuch  writings  are  commonly 
termed  poLal;  and  alfo  becaufe  there  is,  even  in  them, 
fomething  that  may  not  improperly  beconiidcred  as  an 

imitation  of  nature.  -  ^  n 

That  the  rhythm  and  meafures  of  verfe  are  naturally 

agreeable,  and  therefore  that  by  thefe  poetry  may  be 
made  more  pleafing  than  it  would  be  without  them,  is 
evident  from  this,  that  children  and  illiterate  people, 
whofe  admiration  we  cannot 

habit  or  prejudice,  are  exceedingly  delighted  with  them. 

In  many  proverbial  fayings,  'yhere  there  is 
nor  alliteration,  rhythm  is  obviounyffudied.  Nay,  the  ufe 
of  rhythm  in  poetry  is  univerfal ;  whereas  alliteration  and 
rhime,  though  relifiied  by  fome  nations,  are  not  much 
fought  after  by  others.  And  we  need  not  be  at  alofs 
to  account  for  the  agreeablenefs  of  proportion  and  order, 
if  we  refleft,  that  they  fuggell  the  agreeable  ideas  of 
contrivance  and  llcill,  at  the  fame  time  that  they  render 
the  conneaion  of  things  obvious  to  the  underftanding, 
and  imprint  it  deeply  on  the  memory.  Verfe,  by  pro¬ 
moting  dlftina  and  eafy  remembrance,  conveys  ideas  to 
tlie  mind  with  energy,  and  enlivens  every  emotion  the 
poet  intends  to  raife  in  the  reader  or  hearer.  Beiides, 
when  we,  attend  toverfes,  after  hearing  one  or  two,  we 
become  acquainted  witli'the  meafure,  which  therefore 
we  always  look  for  in  the  fequel.  This  perpetual  inter- 
change  of  hope  and  gratification  is  a  fource  of  delight  ; 
and  to  this  in  part  is  owing  tire  pleafure  we  take  in  the 
•rhimes  of  modern  poetry.  And  hence  we  fee,_  that 
though  an  incorreft  rhime  or  imtuneable  verfe  be  m  it- 
felf,  and  compared  with  an  Important  fentiment,  a  ve^r 
'  trifling  matter ;  yet  it  is  no  trifle  in  regard  to  its  effedls 
on  the  hearer;  becaufe  it  brings  difappointment,  and  lo 
gives  a  temporary  lliock  to  the  mind,  and  interrujrts  the 
lurrentof  the  affeftions;  and  becaufe  it  fuggefts  the 
difagreeable  ideas  of  negligence  or  want  of  fltill  on  the 
part  of  the  author.  And  therefore,  as  the  public  ear 
becomes  more  delicate,  the  negligence  will  be  more  gla- 
rinc;,  and  the  difappointment  more  intenfely  felt ;  and 
corrednefs  of  rhime^and  of  meafure  vAW  of  courfe  be 
the  more  indifpenfable.  In  our  tongue,  rhime  is  more 
neceffary  to  Lyric  than  to  Heroic  poetry.  The  reaion 
feems  to  be,  that  in  the  latter  the  ear  can  of  itlelt  per- 
!n  wlat  ceive  the  boundary  of  the  meafure,  becaufe  the  lines  are 
tafes  rhime  all  of  equal  length  nearly,  and  every  good  reader  makes 
Biay  bedif-j^  paiife  at  the  end  of  each  ;  whereas,  m  the  tor- 
t^thili  En.^cr,  the  lines  vary  in  length  :  and  therefore  t^  rhime 
ghfti  *  is  requifite  to  make  the  meafure  and  rhythm  fufficiently 

perceptible.  Cuftom  too  may  have  fome  influence.  Lng- 

lifh  Odes  without  rhime  are  uncommon  ;  and  therefore 
have  fomething  aukward  about  them,  or  fomething  at 
leaft  to  which  the  public  ear  is  not  yet  thoroughly  re¬ 
conciled.  Indeed,  when  the  drama  is  excepted,  we  do 
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noti  think  that  rhime  can  he  fafely  fpyed  frmn  EnglilK  « 
poetrwof  any  kind,  but  when  the  fubjed  is  able  to — ^ 
fupport  itfelf.  “  He  that  thinks  himfelf  capable  of 
attonifliing  (fays  Johnfon)  may  ivrite  blank  verfe;  but 
thofe  that  hope  only  to  pleafe,  mult  condefeend  to 
rhime  ^ 

Rhime,  however,  is  of  lefs  importance  by  far  than 
rhythm,  which  in  poetry  as  well  as  in  mufic  is  the 
fource  of  much  pleafing  variety  ;  of  variety  tempered 
with  uniformity,  and  regulated  by  art ;  infomuch  that, 
notwitUlandlng  the  likenefs  of  one  hexameter  wide  to 
another,  it  is  not  common,  either  in  Virgil  or  in  Homer, 
to  meet  with  two  contiguous  hexameters  whofe  rhythm 
is  exaftly  the  fame.  And  though  all  Englifti  heroic 
verfes  confift  of  five  feet,  among  w'hich  the  iambic  pre¬ 
dominates  ;  yet  this  meafure,  in  refped  of  rhythm  alone, 
is  fufceptible  of  more  than  30  varieues.  And  let  it  be 
remarked  further,  that  different  kinds  of  verfe,  by  be¬ 
ing  adapted  to  different  fubjeas  and  modes  of  writing, 
give  variety  to  the  poetic  language,  and  multiply  the 

charms  of  this  pleafing  art.  .  _ 

What  has  formerly  been  (hown  to  be  true  in  regard 
to  llyle,  wIU  alfo  in  many  cafes  hold  true  of  verfihca- 
tion  “  that  it  is  then  natural,  when  it  is  adapted  to  rhe  lan- 

th^fuppofed  condition  of  the  fpeaker In  the  epopee  «usgc  of 

the  poet  affumes  the  charaaer  of  calm  mfpiratioii ;  and‘«^e^'jj 
therefore  his  language  muff  be  elevated,  and  his  num-  elevated 
hers  maieftic  and  uniform.  A  peafant  fpeaking  In  he- and  his 
roic  or  hexameter  verfe  is  no  improbability  here  ;  be. 
caufe  his  words  are  fuppofed  to  be  tranfmitted  by  one^ 
who  will  of  his  own  accord  give  them  every  ornament 
neceffary  to  reduce  them  into  dignified  meafure  ;  as  an 
eloquent  man,  in  a  folemn  affembly,  recapitulating  the 
fpeech  of  a  clown,  would  naturally  exprefs  it  m  pure 
and  perfpicuous  language.  The  uniform  heroic  mea- 
fure  will  fuit  any  fubjed  of  dignity,  whether  narrative 
or  dldadic,  that  admits  or  requires  uniformity  of  ftyle. 

In  tragedy,  where  the  imitation  of  real  life  is  more 
perfea°  than  in  epic  poetry,  the  uniform  magnifi- 
cence  of  epic  numbers  might  be  improper  ;  becaufe  the 
heroes  and  heroines  are  fuppofed  to  fpeak  in  their  own  *  * 
perfons,  and  according  to  the  immediate  impulfe  of  paf- 
fion  and  fentiment.  Yet,  even  in  tragedy,  the  verfilica-in  tragedy 
tion  may  be  both  harmonious  and  dignified;  becaufe  the  the  fame 
charaaers  are  taken  chiefly  from  high  life,  and 
events  from  a  remote  period  ;  and  becaufe  the  higher  cence 
poetry  is  permitted  to  imitate  nature,  not  as  it  is,  but  would  be 
in  that  ftate  of  perfeaion  in  which  it  might  be.  The  improper, 
Greeks  and  Romans  confidered  their  hexameter  as  too 
artificial  for  dramatic  poetry;  and  therefore  in  tragedy, 
and  even  in  comedy,  made  ufe  of  the  iambic,  and  fome 
other  meafures  that  came  near  the  cadence  of  converfa- 
tion  :  we  ufe  the  iambic  both  In  the  epic  and  dramatic 
poem;  but  for  the  moft  part  it  is,  or  ought  to  be,  much 
more  elaborate  in  the  former  than  in  the  latteCi  In 
dramatic  comedy,  where  the  manners  and  concerns  of 
familiar  life  are  exhibited,  verfe  would  feem  to  be  unna¬ 
tural,  except  it  be  fo  like  the  found  of  common  difeourfe 
as  to  be  hardly  dlllingulftiable  from  it.  Cuftom,  how¬ 
ever,  may  in  fome  countries  determine  otherwife  ;  and 
againft  cuftom,  in  thefe  matters,  it  is  vain  to  argue. 

The  profeffed  enthufiafm  of  the  dithyrambic  poet  ren¬ 
ders  wildnefs,  variety,  and  a  fonorous  harmony  of  num¬ 
bers,  peculiarly  fuitable  to  his  odes.  The  love-fonnet, 
and  Anacreontic  fong,  will  be  lefs  various,  more  regu- 
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Of  PeeticalJaV,  and  of  a  (bfter  harmony ;  becaufe  the  ftate  of  mmd 
,  expreffed  in  it  has  more  compofure.  Philofophy  can 

^  ^  fcarce  go  further  in  this  inveftigation,  without  deviating 
into  whim  and  hypothefis.  The  particular  forts  of 
veiffe  to  be  adopted  in  the  lower  fpecies  of  poetry,  are 
determined  by  fafliion  chiefly,  and  the  praftice  of  ap¬ 
proved  authors. 

III.  The  origin  and  principles  of  imitative  harmony^ 
or  of  that  artifice  by  which  the  found  is  made,  as  Pope 
fays,  an  echo  to  the  fenfe,’’  may  be  explained  in  the 
^  ^  following  manner. 

A  flrikmg  It  is  pleafing  to  obferve  the  uniformity  of  nature  in 
analogy  operations.  Betv/een  moral  and  material  beauty 

ral  and  ma  harmony,  between  m.oral  and  material  deformity 
terial  beau- ^md  difTonance,  there  obtains  a  very  ftriking  analogy, 
ty  undde-  The  vifible  and  audible  expreflions.  of  alnioft  every  vir- 
formity.  tuous  emotion  are  agreeable  to  the  eye  and  the  ear,  and 
thofe  vf  almod  every  criminal  pafTion  difagreeable.  The 
looks,  the  attitudes,  and  the  vocal  founds,  natural  to 
benevolence,  to  gratitude,  to  compaflion,  to  piety,  are 
in  themfelves  graceful  and  pleafing  ;  while  anger,  diC- 
content,  defpair,  and  cruelty,  bring  difcord  to  the  voice>^ 
deformity  to  the  features,  and  diftortion  to  the  limbs. 
That  flowing  cun^e,  which  painters  know  to  be  effen- 
tial  to  the  beauty  of  animal  fhape,  gives  place  to  a  mul¬ 
tiplicity  of  right  lines  and  fharp  angles  in  the  counte¬ 
nance  and  geftureof  him  who  knits  bis  brows,  ftretches 
his  noftrils,  grinds  his  teeth,  and  clenches  his  fill ; 
whereas,  devotion,  magnanimity,  benevolence,  content¬ 
ment,  and  good-humour,  foften  the  attitude,  and  give  a 
more  graceful  fwell  to  the  outline  of  every  feature.  Cer¬ 
tain  vocal  tones  accompany  certain  mental  emotions.. 
The  voice  of  forrow  is  feeble  and  broken,  that  of  de- 
fpair  boifterouSv and  incoherent;^  joy  affumes  a  fv;»eet  and 
fprightly  note,  fear  a  weak  and  tremulous  cadence  ;  the 
tones  of  love  and  benevolence  are  mufical  and  uniform, 
thofe  of  rage  loud  and  diffonant;  the  voice  of  the  fedate 
reafoner  is  equable  and  grave,  but  not  unpleafant ;  and 
he  who  declaims- with  energy,  employs  many  varieties 
of  modulation  fuited  to  the  various  emotions  that  pre¬ 
dominate  in  his  difcourfe. 

But  it  is  not  in  the  language  of  paflion  only  that  the 
human  voice  varies  its  tone,  or  the  human  face  its  fea¬ 
tures.  Every  ftriking  fentiment,  and  every  interefting 
idea,  has  an  effedf  upon  itw  One  would  efteem  that  per- 
fon  no  adept  in  narrative  eloquence,  who  fhould  defcribe, 
with  the  very  fame  accent,  fwift  and  flow  motion,  ex¬ 
treme  labour  and  eafy  performance,  agreeable  fenfation 
and  excruciating  pain ;  who  fhould  talk  of  the  tumult 
of  a  tempeftuous  ocean,  the  roar  of  thunder,  the  de- 
vaftations  of  an  earthquake,  or  an  Egyptian  pyramid 
tumbling  into  ruins,  in  the  fame  tone  of  voice  where¬ 
with  he  defcribes  the  murmur  of  a  rill,  the  warbling  of 


the  harp  of  ^olus,  the  Twinging  of  a  cradle,  or  the  de*  Of  Poetical 
fcent  of  an  angel.  Elevation  of  mind  gives  dignity  Harmony, 

to  the  voice.  From  Achilles,  Sarpedon,  and  Othello,  ' - 

we  flioidd  as  naturally  expedf  a  manly  and,  fonorous  ac¬ 
cent,  as  a  nervous  ftyle  and  majeftic  attitude.  Cox¬ 
combs  and  bullies,  while  they  aflume  airs  of  importance 
and  valour,  affedl  alfo  a  dignified  articulation. 

Since  the  tones  of  natural  language  are  fo  various,  ph  f ^ 
poetry,  which  imitates  the  language  of  nature,  muft  al-ofimuatTve 
lo  vary  its  fones  ;  and,  in  refpedf  of  found  as  well  as  of  harmony 
meaning,  ^  be  framed  after  that  model  of  ideal  perfec-"''^^^^. 
tion,  wliich  the  variety  and  energy  of  the  httman  arti¬ 
culate  voice  render  probable.  This  is  the  more  eafily 
accompliflied,  becaufe  in  every  language  there  is  be¬ 
tween  the  found  and  fenfe  of  certain  words  a  percep¬ 
tible  analogy  ;  which,  though  not  fo  accurate  as  to  lead 
a  foreigner  from  the  found  to  the  figniflcation,  is  yet, 
accurate  enough  to  fliow,  that,  in  forming  fueh  words, 
regard  has  been  had  to  the  imitative  qualities  of  vocal 
found.  Such,  m  Englifh,  are  the  words  yell^ 
cracky  htfs^  roar,  murmur,  and  many  others. 

All  the  particular  laws  that  regulate  this  fort  of  imi¬ 
tation,  as  far  as  they  are  founded  in  nature,  and  liable 
to  the  cognizance  of  philofophy,  depend  on  the  general 
law  of  ftyle  above  mentioned.  Together  with  the  other 
ciiGumftances  of  the  fuppofed  fpeaker,  the  poet  takes 
into  confideration  the  tone  of  voice  fuitable  to  the  ideas 
that  occupy  his  mind,  and  thereto  adapts  the  found  ot 
his  language,  if  it  can  be  done  confiftently  with  eafe  and 
elegance  of  exp'eflion.  But  when  this  imitative  har¬ 
mony  is  too  much  fought  after,  or  words  appear  to  be  ' 

chofen  for  {bund  rather  than  fenfe,  the  verie  becomes 
finical  and  ridiculous.  Such  is  Ronfard’a  affefted  imi-  1 

tation  of  the.fong  of  the  iky-lark  ; 

Elle  quindee  du  zephire 
Sublime  en  Pair  vire  et  revire,, 

Et  y  declique  an  joli  cris, 

Qui  rit,  guerit,  et  tire  Pire 
Des  efprit  mieux  que  Je  iPecris. 

This  is  as  ridiculous  as  that  line  of  Ennius,. 

Turn  tuba  terribili  fonitu  taratantara  dixit 
Or  as  the  following  verfe^  of  Swift ; 

The  man  with  the  kettle-drum  enters  the  gate,.. 

Dub  dub  a  dub  dub ;  the  trumpeters  follow, 

Tantara  tantara  ;  while  all  the  boys  hollow. 

Words  by  their  found  may  imitate  found  ;  and  quick  . 

or  flow  articulation  may  imitate  quick  or  flow  motion,  mony  of  ' 
Hence>  by  a  proper  choice  and  arrangement  of  words, 
the  poet  may  imitate  Sounds  that  are  fweet  with  dig-"^®" 
nity  (h),— fweet  and  tender  (i),— loud  (k),— and'*'®' 

harfh 


(h)  No  fooner  had  th’  Almighty  ceasM,  than  all 
The  multitude  of  angels,  with  a  fhout^ 

Loud  as  from  numbers  without  number,  fweet 
As  from  bleft  voices  littering  joy;  heav’n  rung 
With  jubilee,  and  loud  liofannas  filPd  ' 

Th’  eternal  regions. -  Par,  Lojl,  b.  3. 

5^  alfo  the  night-ftorm  of  thunder,  lightning,  wind,  and 
ram,  ih  Virg.  Georg,  lib.  i.  vcr.  328  -3 

(i)  5:1  loiigum,  formofe,  vale,  vale,  inquit.  Tola. 

Virg.EcL  I. 


Formofam-refonare  doces  AmariHida  fifyas. 

Virg.EcLi. 

See  alfo  the  fimileof  the  nightingale,  Geor.  lib.  verf. 
5 1  !•  And  fee  that  wonderful  couplet  deferibing  th©* 
wailings  of  the  owl,  iEneid  IV.  462. 

(k)  —  -  vibratus  ab  sethere  ful^or 

Cum  fonitu  venit,  et  ruere  omnia  vifa  repente, 
Tyrrhenufque  tubas  mugire  per  asthera  clangor, 
Sufpiciunt;  iterumatqueiterumfragormtonatingens, 

Mneid*  8. 

Sec 


?art  r. 


O  E 


fpLc'alhm-n.  (O-.-and  Motion,  that  are 

Harmony,  dignity  (M),-floxv  m  confoquence  of  difficulty  (n), 

—V—  fwift^and^  noify  (o)-fwift  and  fmooth 

and  abrupt  (q_),— quick  and  joyous  (a). 
pefted  paufe  in  the  verfe  may  alfo  imitate  a  fudden 
Mure  of  ftrength  (s),  or  Interruption  of  motion  (t), 
or  ffive  vivacity  to  an  image  or  thought,  by  fixing  our 
attention  longer  than  ufual  upon  the  xyord  that  Pre¬ 
cedes  it  (u).— Moreover,  xvhen  -eve  defcribe  great  bulk, 
'■jt  is  natural  for  us  to  articulate  llowly,  even  in  comnrion 
difeourfe  ;  and  therefore  a  line  of  poetry  that  requires 
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a  flow  pronunciation,  or  ferns  longer  tlian  it  fhould  0^  Poet.^l 

be,  may  be  ufed  with  good  effed  m  deferring  vaftnefs - ^ 

of  ike  (x).— Sweet  and  fmooth  numbers  are  molt  pro¬ 
per,  when  the  poet  paints  agreeable  objeds,  or  gentle 
enereyfY)  ;  and  harlher  founds  when  he  fpeaks  ot 
what  is^  ugly,  violent,  or  difagreeable  (z).  This  too 
is  according  to  the  nature  of  common  language  ;  lor 
we  generally  employ  hariher  tones  qf  voice  to  expmfs 
what  we  diflike,  and  more  melodious  notes  to  defcrM 
the  obieds  of  love,  complacency,  or  admiration,  ilarih 
numbers,  however,  Ihould  not  be  frequent  m  poetry^^ 


'See  alfo  the  ftbnn  in  the  firft  book  of  the  ^neid,  and 
in  the  fifth  of  the  Odyfley. 

ifn)  The  hoarfe  rough  verfe  (hall  like  the  torrent  roar. 

.  On  a  fudden  open  fly. 


With  impetuous  recoil  and  jai-ring  found, 

Th’  infernal  doors,  and  on  their  hinges  grate 

Harfti  thunder. -  -Po'’-  ^79* 

'See  alfo  Homer’s  lUad,  lib.  4.  ver.  363.  and  Clarke’s 
Annotation. 

(m)  See  an  exquifite  example  in  Gray’s  Progrefs  of 
Poefy ;  the  conclufion  of  the  third  ftanza. 

(n)  And  when 'up  ten  fteep  (lopes  you’ve  dragg’d 

your  thighs. 

Tuft;  brought  out  this,  when  fcarce  his  tongue  could 
ftir.  P°P^- 

— - The  huge  leviathan  ^ 


Wallowing  unwieldy,  enormous  in  their 
Tempeil  the  ocean.  Lojl,  v  II.  41 1  • 

See  the  famous  defcriptlon  of  Sifyphus  rolling  the  ftone, 
pdyff.  lib.  II.  ver.  592.  See  Quintll.  Inft.  Orat.  lib.  9. 
cap.  4.  §  4.  compared  with  Paradife  Loft,  book  2.  ver. 
1022. 

(0)  Quadrupedante  pittrem  fonitu  quatit  ungula  ^ 
campum.  ^neid* 

Avrup  iTt^TOL  TfiJ'ovJ'E  xvXiv^Teto  Xaaf  avaiJ'*??.  Odyjf.  il. 

See  alfo  Virg.  JEneid.lib.  i.  ver.  83—87. 

See  wild  as  the  winds  o’er  the  defert  he  flies. 

^  '  Pope. 

^Ue  volat,  fimul  arva  fuga,  fimul  sequora  verrens. 

Virg. 

Puj j'lw  t’  twwTa  yrnQ  fOv<r«.  Hefiod, 

IloXXa  d*  «v«vTa  :raf«yra  te  r 

H9m, 

The  lafs  fhriek’d,  ftarted  up,  and  fhrlek’d  again. 

Anonym. 

(r)  Let  the  merry  bells  ring  round, 

And  the  jocund  rebecks  found. 

To  many  a  youth,  and  maiiy  a  maid. 

Dancing  in  the  chequer’d  ftiade.  Milt.  Allegros 

See  alfo  Gray’s  Progrefs  of  Poefy,  ftanza  3. 

(s)  Ac  velut  in  fomnis  oculos  ubi  languida  preflit 
Node  quies,  nequicquam  avidos  extendere  curfus 


Velle  vl demur  :--et  in  medlls  conatibus  aegri 
Succidimus. - - 

See  alfo  Virg.  Georg,  lib.  3.  ver.  515,  516. 

(t)  For  this,  be  fure  to-night  thou  (halt  have  cramps, 
Side-ftitches  that  (hall  pen  thy  breath  up.  Urchins 

Shall  exercife  upon  thee. -  .  ,  ^  - 

Profpero  to  Calyban  in  the  Tempeji. 

See  Pope’s  Iliad,  XIII.  1 99* 

- -How  often  from  the  fteep 

Of  echoing  hill  or  thicket  have  we  heard 
Celeftial  voices,  to  the  midnight  air. 

Sole,--  or  refponfive  to  each  other’s  note, 

Singing  their  great  Creator  ? - P at' .Lojl^  b.  4% 

And  over  tliem  triumphant  Death  his  dart 
Shook, - ^'but  delay’d  to  ftrlke.  M 

'See  alfo  Horn.  Odyff.  1.  9*  ^9^* 

Y  X )  Thus  ftretch’d  out,  huge  in  length,  the  arch  fiend 
s  lay.  Par.  L>oJl. 

Monftrum  horrendum,  informe,  ingens,  cui  lumen 
ademptiimi  Mneid.  3. 

Etmagnos  membrorumartus,magnaofla,lacertofqu^ 
Exult,  atque  ingens  media  confiftit  arena. 

JEneid.  v.  422. 

(y)  Hie  gelldl  fontes,  hie  mollia  prata,  Lycori, 

Hie  nemus,  hie  ipfo  tecum  confumerer  cevo. 

Virg.  Eel.  1 0. 

The  dumb  (hall  fing;  the  lame  his  crutch  forego. 
And  leap,  exulting,  like  the  bounding  roe. 

Pope^s  MeJJiah. 

See  Milton’s  defcription  of  the  evening.  Par.  Loft, 
book  4.  ver.  598 — 609^ 

Ye  gentle  gales  beneath  my  bddy  blow. 

And  foftly  lay  me  on  the  waves  below. 

Papers  Sappho. 

{ z)  Strldenti  ftipula  miferum  difperdere  carmen. 

Virg.  Eel  3* 

Immo  ego  Sardols  videar  tibi  amarior  herbi^ 
Horridior  rufeo,  projedla  vilior  alga. 

Virg.  Eel.  7* 

Neu  patrlx  validas  in  vifeera  vertite  vires. 

Virg.  JEneid.  6. 

See  alfo  Milton’s  defcription  of  the  Lazar-houfe  in  Pa^ 
radlfe  Loft,  b.  1 1-  v.  477"^492* 
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Of  the  for  m  this  art,  as  in  mufic,  concord  and  melody  ought 
always  to  predominate.  And  we  find  in  fa(5t,  that  good 
^  poets  can  occafionally  exprefs  themfelves  fomewhat  harfh- 
]y,  when  the  fubje6l  requires  it,  and  yet  preferve  the 
fv;eetnefs  and  majefty  of  poetical  diftion.  Further,  the 
voice  of  complaint,  pity,  love,  and  all  the  gentler  afFec^ 
tions,  is  mild  and  mufical,  and  fhould  therefore  be  imi¬ 
tated  in  mufical  numbers ;  while  defpair,  defiance,  re¬ 
venge,  and  turbulent  emotions  in  general,  afTume  an 
abrupt  and  fonorous  cadence.  Dignity  of  deferip- 
tion  (a),  folemn  vows  (b),  and  all  fentiments  that  pro¬ 
ceed  from  a  mind  elevated  with  great  ideas  (c),  require 
a  correfpondent  pomp  of  language  and  verfification. — 
•Laftly,  an  iiregular  or  unconunon  movement  in  the 
'verfe  may  fometimes  be  of  life,  to  make  the  reader  con¬ 
ceive  an  image  in  a  particular  manner.  Virgil,  deferi- 
hing  horfes  running  over  rocky  heights  at  full  fpeed, 


T  ^  Panll, 

begins  the  line  with  two  da^yls,  to  Imitate  wpldlty,  Of  the  ’ 
and  concludes  it  with  eight  long  fyllables;  Epopee  an4 

Saxa  per,  et  fcopulos,  et  depreffas  convalles,  Orama. 

,  .  ,  .  III.  276. 

which  IS  a  very  unufual  meafure,  but  feems  well  adapted 
to  the  thing  exprefied,  namely,  to  the  defeent  of  the 
animal  from  the  hills  to  the  low  ground.  At  any  rate 
this  extraordinary  change  of  the  rhythm  may  be  allow! 
ed  to  bear  fome  refemblance  to  the  animal’s  change  of 
motion,  as  it  would  be  felt  by  a  rider,  and  as  w'e  may 
fuppofe  it  is  felt  by  the  animal  itfelf. 

Other  forms  of  imitative  harmony,  and  many  other 
examples,  befides  thofe  referred  to  in  the  margin,  will 
readily  occur  to  all  wlio  are  converfant  in  the  writings^' 
of  the  bell  yerfifiers,  particularly  Homer,  Virgil,  Mib 
ton,  Lucretius,  Spenfer,  Dryden,  Shakefpeare,  Pope, 
and  Gray, 


Part  II.  Of  the  DIFFERENT  SPECIES  of  POETRY,  with  their  Particular 

Principles. 


Sect.  I.  Of  Epic  and  Dramatrc  Compojltions* 

§  I .  The  Epopee  and  Drama  compared, 

Ehm.  ^T'’Ragedy  and  the  epic  differ  not  in  fubflantials  :  in 
Crihiifm,  X  both  the  fame  ends  are  propofed,  viz.  inflrudlion 
In  what  amufement ;  and  in  both  the  fame  mean  is  em- 

tragic  and  ployed,  viz.  imitation  of  human  a6lions.  They  differ 
epic  poetry  only  in  the  manner  of  imitating  :  epic  poetry  employs 
in  what^^^  narration  ;  tragedy  reprefents  its  fads  as  pafllng  in  our 
they  differ,  i  former,  the  poet  introduces  himfelf  as  an 

*  hiftorian  ;  in  the  latter,  he  prefents  his  adors,  and  ne¬ 
ver  himfelf. 

I'his  difference,  regarding  form  only,  may  be  thought 
flight :  but  the  effeds  it  occafions  are  by  no  means  fo; 
for  what  we  fee  makes  a  deeper  impreflion  than  what 
'  we  learn  from  others.  A  narrative  poem  is  a  {lory  told 

by  another  :  fads  and  incidents  palling  upon  the  llage, 
come  under  our  own  obfervation  ;  and  are  befide  much 
enlivened  by  adion  and  gefture,  expreffive  of  many  fen¬ 
timents  beyond  the  reach  of  language. 

A  dramatic  compofition  has  another  property,  in¬ 
dependent  altogether  of  adion;  which  is,  that  it  makes 
a  deeper  impreflion  than  narration  :  in  the  former,  per- 
fons  exprefs  their  own  fentiments;  in  the  latter,  fenti¬ 
ments  are  related  at  fecond-hand.  For  that  reafon,  Ari- 
*Vo6i^  chap,  ilotle,  the  father  of  critics,  lays  it  down  as  a  rule*.  That 
fed.  6.  in  an  epic  poem  the  author  ought  to  take  every  op¬ 
portunity  of  introducing  his  adors,  and  of  confining 
the  narrative  part  within  the  narroweft  bounds.  Ho¬ 
mer  underftood  perfedly  the  advantage  of  this  method; 
and  his  poems  are  both  of  them  in  a  great  meafure 
dramatic.  Lucan  runs  to  the  oppofite  extreme  ;  and 
is  guilty  of  a  ftill  greater  fault,  in  ftufling  his  Pharfa„ 


Via  with  cold  and  languid  refledions,  the  merit  of  which 
he  affumes  to  himfelf,  and  deigns  not  to  lhare  with  his 
adors.  Nothing  can  be  more  injudicioufly  timed,  than 
a  chain  of  fuch  refledions,  w'hich  fufpend  the  battle  of 
Pharfalia  after  the  leaders  had  made  their  fpeeches, 
and  the  two  armies  are  ready  to  engage  f. 

Arillotie,  from  the  nature  of  the  fable,  divides  tra-^''"^^' 
gedy  into  Ample  and  complex  :  but  it  is  of  greater  mo-^^^ 
ment,  with  refped  to  dramatic  as  well  as  epic  poetiy,"^  ^*11 
to  found  a  diftindlion  upon  the  different  ends  attained  Tragic  and 
by  fuch  compofitions.  A  poem,  whether  dramatic  or^P*^^ 
epic,  that  has  nothing  in  view  but  to  move  the  pafllons^^^^*^^!*^! 
and  to  exhibit  pidures  of  virtue  and  vice,  may  be  di-^^  uio.a 
^nguifhed  by  the  name  of  pathetic  :  but  where  a  flory 
is  purpofely  contrived  to  illuftrate  fome  moral  truth,  • 
by  fhowing  that  diforderly  paflions  naturally  lead  to 
external  misfortunes,  fuch  compofition  may  be  deno¬ 
minated  morah  Befide  making  a  deeper  impreihon 
than  can  be  done  by  cool  reafoning,  a  moral  poem  does 
not  fall  fhort  of  reafoning  in  affoi*ding  eonvidion  :  the 
natural  connedioii  of  vice  with  mifery,  and  of  virtue 
with  happinefs,  may  be  illuffrated  by  ftating  a  fad  as 
well  as  by  urging  an  argument.  Let  us  affume,  for 
example,  the  following  moral  truths :  That  difeord 
among  the  chiefs  renders  ineffedual  all  common  raea- 
fures;  and  that  the  confequences  of  a  flightly-founded 
quarrel,  foftered  by  pride  and  arrogance,  are  not  lefs 
fat^than  thofe  of  the  groffell  injury:  thefe  truths  may 
be  inculcated  by  the  quarrel  between  Agamemnon  and 
Achilles  at  the  fiege  of  1  roy.  If  fads  or  circumftances 
be  wanting,  fuch  as  tend  to  roufe  the  turbulent  paf- 
fions,  they  miifl:  be  invented  ;  but  no  accidental  nor 
unaccountable  event  ought  to  be  admitted;  for  the  ne- 
ceffary  or  probable  connedion  between  vice  and  mifery 

i& 


and  Grfy’s  Od?s  ^  Homer,  Virgil,  and  Milton, See  alfo  Dryden’s  Alexander’s  Feaff^ 

(b)  See  Virg.  ZEneid,  IV.  24. 

(c)  Examples  are  frequent  in  the  great  axithors.  See  Othello’s  exclamation  : 

O  now  for  ever 

Farewell  the  tranquil  mind  I  &Ct 


3*  A  3* 
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Oft>c  . 
i)  uma. 


The  good 
cffea-  of 
fiich  com. 
|^:0flti0JiS. 


:9 

The  fame 
fubjedli 
rot  ajwayi 
fufo'trag 
and  epic 
|)octry. 


i^dhrcj. 
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Is  not  learned  from  any  events  but  what  are  naturally 
occ-cifioned  by  the  charaaers  and  pafiioiis  of  the  perfons 
reprefented,aahig‘m  fuch  circumftances.  A  real  event, 
cf  which  we  fee  not  the  caufe,  itlay  afford  a  leffon,  up¬ 
on  the  prefurhptibn  that  what  hath  happened  may  again 
happen  :  but  this  cannot  be  inferred  from  a  ftory'  that 
is  known  to  be  a  hdlion. 

Many  are  the  good  efFe<9:s  of  fuch  colnpofitions.  A 
pathetic  coinpiofition,  whether  epic  or  dramatic,  tends 
to  a  habit  of  virtue,  by  exciting  us  to  do  what  is  right, 
and  reflraining  us  from  what  is  wrong.  Its  frequent 
pi6iures  of  human  woes  produce,  befide,  two  effects, 
extremely  falutary  :  they  improve  our  fympathy,  and 
fortify  us  to  bear  oiir  own  misfortunes.  A  moral  com- 
pofition  muft  obvioufly  produce  the  fame  good  effefts, 
becaufe  by  being  moral  it  ceafeth  not  to  be  pathetic  ; 
it  enjoys  befides  an  excellence  peculiar  to  itfelf ;  for  it 
not  only  improves  the  heart,  as  above-mentioned,  but 
inflriifts  the  head  by  the  moral  it  contains.  It  feems 
impoffible  to  imagine  any  entertainment  more  luited 
to  a  rational  being,  than  a  work  thus  happily  idiiilra- 
ttng  fome  moral  truth  ;  where  a  number  of  perfons  of 
different  charadlers  are  engaged  in  an  important  adfion, 
fome  retarding,  others  promoting,  the  great  cataflrephc; 
and  where  there  is  dignity  of  ftyle  as  well  as  of  mat¬ 
ter.  A  work  of  this  kind  has  our  fympathy  at  com¬ 
mand,  and  can  put  iti  motion  fehe  whole  train  of  the 
focial  affeftions  :  our  curiofity  in  fome  feenes  is  ex¬ 
cited,  in  others  gratified  ;  and  our  delight  is  confum- 
mated  at  the  clofe,  upon  finding,  from  the  charadfers 
and  fituations  exhibited  at  the  commencement,  that 
every  incident  do\vn  to  the  final  cataftrophe  is  natural, 
and  that  the  whole  in  corijunaion  make  a  regular  chain 
of  caufes  and  effeas. 

Confidering  that  an  epic  and  a  dramatic  poem  are  the 
fame  in  fub fiance,  and  have  the  fame  aim  or  end,  one 
will  readily  imagine,  that  fubjeas  proper  for  the  one 
mull  be  equally  proper  for  the  other.  But  confidering 
their  difference  as  to  form,  there  will  be  found  reafon 
to  correa  that  conjeaure,  at  leaft  in  fome  degree. 
Many  fubjeas  may  Indeed  be  treated  with  equal  ad¬ 
vantage  in  either  form  :  but  the  fubjeas  are  IHH  more 
numerous  for  which  they  are  not  equally  qualified; 
'*%nd  tliere  are  fubjeas  proper  for  the  one  and  not  at  all 
for  the  other.  To  give  fome  flight  notion  of  the  dif¬ 
ference,  as  there  is  no  room  here  for  enlarging  upon 
evei*y  article,  we  obferre,  that  dialogue  is  better  qua¬ 
lified  for  exprtffing  fontiments,  and  narrative  for  dif- 
piapiig  fadts.  Heroifm,  magnanimity,  undaunted 
courage,  and  other  elevated  virtues,  figure  befl  in  ac¬ 
tion :  tender  palTions,  and  the  whole  tribe  of  fympa- 
tbetic  affeaions,  figure  befl  in  fentiment.  It  clearly 
follows,  that  tender  pafiions  are  more  peculiarly  the  pro¬ 
vince  of  tragtxly,  grand  and  heroic  adlions  of  epic  poetry* 

“  The  epic  poem  is  univerfally  allowed  to  be  of 
all  poetical  works,  the  mofl  dignified,  and,  at  the  fame 
time,  the  mofl  difficult  in  execution.  To  contrive  a 
flory  which  fhall  pleafe  and  intercfl  all  readers,  by  be¬ 
ing  at  once  entertaining,  important,  and  inflfu6live ; 
to  fill  It  with  fuitable  incidents ;  to  enliven  it  with  A 
variety  of  chara<5lerS  and  of  defcriptlons  ;  and,  through¬ 
out  a  long  work,  to  maintain  that  propriety  of  fenti- 
inent,  and  that  elevation  of  flyle,  which  the  epic  cha- 
racler  requires,  is  iinqueilionably  the  bigheft  effort  of 
poetical  genius. 
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»  The  aaion  of  fubjea  of  tte  epic  poem  muft  i’f  j, 
great  and  interefting.  Without  greatnefs  it  woum  noc 

have  fufficlent  importance  either  to  fix  our  attention  or - ^ - / 

to  juilify  the  magnificent  apparatus  which  the  poet  ko'  8o 
flows  on  It.  This  Is  fo  evidently  reqmiite  as  not  to 
quire  Illuflratlon  ;  and,  indeed,  hardly  any  who  have 
attempted  epic  poetiy  have  failed  in  choofing  fome  mD-p,jcni. 
ie6l  fufficiently  important,  either  by  the  nature  of  the  ac¬ 
tion  or  by  the  fame  of  the  perfonages  concemed  in  it. 

The  fame  of  Homer’s  heroes, and  the  confequences  ofdif- 
fenfion  between  the  greatcfl  of  them,  is  a  fubje6l  im¬ 
portant  in  itfelf,  and  mull  have  appeared  particularly 
fo  to  his  countrymen,  who  boafted  their  defeent  from 
thofe  heroes.  The  fubjed  of  the  JEndd  Is  flill  greater 
than  that  of  the  Iliad,  as  it  is  the  foundation  of  - 
the  mofl  powerful  empire  that  ever  was  eflabhflied  upon 
this  globe  ;  an  event  of  much  greater  importance  than 
the  deflrudion  of  a  elty,  or  the  anger  of  a  femibarba- 
rous  \Yarrior.  But  the  poems  of  Homer  and  Virgil 
fall  in  this  refped  Infinitely  fliort  of  that  of  Milton. 

‘  Before  the  greatnefs  difplayed  in  Paradife  Lofl,  It 
has  been  well  obferved  §  that  all  other  greatnefs  flirinks§ 
away.  The  fubjed  of  the  Englifh^  poet  is  not 
deflrudion  of  a  city,  the  condiid  of  a  colony,  or  the 
foundation  of  an  empire  :  it  Is  the  fate  of  worlds, 
the  revolutions  of  heaven  and.* earth  ;  rebellion  againfl 
the  Supreme  King,  raifed  by  the  highefl  order  of  crea¬ 
ted  beings  ;  the  overthrow  of  their  hofl,  and  the  pu- 
nifhmenr  of  their  crime  ;  the  creation  of  a  new  race 
of  reafonable  creatures  ;  their  original  happinels  and 
Innocence,  their  forfeiture  of  immortality,  and  their 
reft  oration  to  hope  and  peace.’’ 

An  epic  poem,  however.  Is  defedive  if  its  adlon  be 
not  interefting  as  well  as  great ;  for  a  narrative  of  mere 
valour  may  be  fo  conllriided  as  to  pi-ove  cold  and  tire- 
fome.  “  Much  '*  will  depend  on  the  happy  choice  of’^  Blair  ull 
fome  fubjed,  which  (hall  by  its  nature  intereft  the  pu-fih  *^- 
blic  ;  as  when  the  poet  feleds  for  his  hero  one  who 
is  the  founder,  or  the  deliverer,  or  the  favourite  of  Ids 
nation;  or  when  he  writes  atchievements  that  have 
been  highly  cclcbmtcd,  or  have  been  conneded  with 
Important  confequences  to  any  public  caufe.  Moil 
of  the  great  epic  poems  are  abundantly  fortunate  In 
this  refped,  and  muft  have  been  very  interefting  to 
thofe  ages  in  which  they  were  cornpofed.”  The  fubjed 
of  the  Paradife  I.oll,  as  it  is  infinitely  greater,  muft 
ilkewlfe  be  coniidered  as  more  univerfally  interefting 
than  that  of  any  other  poeiii.  We  all^  feel  the  ef- 
feds  of  Adam’s  tranfgreifion  ;  we  all  fin  like  him,  and 
like  him  muft  all  bewail  our  offences.  We  have  rell- 
lefs  and  iniidlous  enemies  in  the  fallen  angels,  and  in 
the  bleffed  fpirits  we  have  guardians  and  friends  ;  In 
the  redemption  of  mankind  we  hope  to  be  included  ; 
in  the  defeription  of  heaven  and  hell  we  are  furely  in- 
terefted,  as  we  arc  all  to  ixfide  hereafter  either  in  the 
reorions  of  lioiTor  or  bliis.”  S/ 

The  cliief  circumftance  wlilch  renders  an  epic  poem  Clrcnm- 
interefting f,  and  which  tends  to  mtereft  not  one 
or  country  alone,  but  all  readers,  is  the  ftHful  t'ondud 
of  the  author  in  the  management  of  his  fubjed.  3discv>ic  poetry, 
plan  muft  comprehend  many  affeding  incidents,  ple 
may  fometimes  be  awful  and  auguft ;  he  muft  often 
be  tender  and  pathetic  ;  he  muft  give  trs  gentle  and 
plcafing  feenes  of  love,  friendfliip,  and  affedion.  The 
*more  that  ah  epic  poem  abtrunds  with  fituations  which 
C  r  uwntken 
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Of  the  awaken  the  feelings  of  humanity,  it  is  the  more  inte- 
Epopee  an  In  this  refpe£l  perhaps  no  epic  poets  have 

V  ^  happy  as  Virgil  and  Taflb.  The  plan  of  the 

Pnradife  Loft  comprifes  neither  human  adlions  nor 
human  manners.  The  man  and  woman  who  a61:  and 
fuffer,  are  in  a  Hate  which  no  other  man  or  woman 
can  ever  know.  The  reader  finds  no  tranfadlion  in 
which  he  can  be  engaged  ;  beholds  no  condition  in 
which  he  can  by  any  effort  of  imagination  place  him- 
felf ;  he  has  therefore  little  natural  curiofity  or  fyin- 
pathy,’^ 

A  qneffion  has  been  moved,  Whether  the  nature  of 
the  epic  poem  does  not  require  that  the  hero  ffioiild  be 
mult  necef  ultimately  fuccefsful  ?  To  this  queftion  Johnfon  replies, 
there  is  no  reafon  why  the  hero  fficiild  not  be 
unfortunate,  except  cffabliffied  pradfice,  fiiice  fuccefs 
and  virtue  do  not  neceffarily  go  together.’*  Moft  cri¬ 
tics,  however,  are  of  a  different  opinion,  and  hold  fuc¬ 
cefs  to  be*  if  not  the  iieceiTary,  at  leaft  the  moft  pro¬ 
per  iffue  of  an  epic  poem.  An  unhappy  conclufion 
deprefles  the  mind,  and  is  oppofite  to  the  elevating 
emotions  which  belong  to  this  fpecies  of  poetry.  Ter¬ 
ror  and  compaflion  are  the  proper  fubjefts  of  tragedy ; 
but  as  the  epic  is  of  larger  extent,  it  were  too  much, 
if,  after  the  difficulties  and  troubles  which  commonly 
abound  in  the  progrefs  of  the  poem,  the  author  ffiould 
bring  them  all  at  lall  to  an  unfortunate  conclufion.  We 
know  not  that  any  author  of  name  has  held  this  courfe 
except  Lucan  ;  for  in  the  Pnradife  Loft,  as  Adam’s  de¬ 
ceiver  is  at  laft  cruflied,  and  he  himfelf  reftored  to  the 
favour  of  his  maker,  Milton’s  hero  muff  be  confidered 
as  finally  fuccefsful. 

We  have  na  occafion  to  fay  more  of  the  epic,  con¬ 
fidered  as  peculiarly  adapted  to  certain  fubje<Efs,  and  to 
be  condiidled  according  to  a  certain  plan.  But  as  dra¬ 
matic  fubjefls  are  more  complex,  it  is  neceflary  to  take 
a  narrower  view  of  them.  They  are  either  the  light 
and  the  gay,  or  the  grave  and  affe<SlIng,  incidents  of 
human  life.  The  fonner  conftitute  the  fubje£l  of  co¬ 
medy,  and  the  latter  of  tragedy. 

As  great  and  ferlous  obje£l:s  command  more  attention 
than  little  and  ludicrous  ones  ;  as  the  fall  of  a  hero 
interefts  the  public  more  than  the  marriage  of  a  pri¬ 
vate  perfon  tragedy  has  been  always  held  a  more  dig¬ 
nified  entertainment  than  comedy.  The  firll  thing  re¬ 
quired  of  the  tragic  poet  is,  that  he  pitch  upon  fome 
moving  and  Interefting  ftory,  and  that  he  condu8:  it 
in  a  natural  and  probable  manner.  For  we  muff  ob- 
ferve,  that  the  natural  and  probable  are  more  eflential 
to  tragic  than  even  to  epic  poetry.  Admiration  is  ex¬ 
cited  by  the  wonderful ;  but  paffioji  can  be  ralfed  only 
by  the  Impreffions  of  nature  and  truth  upon  the  mind. 
The  fubjeA  bell  fitted  for  tragedy  is  where  a  man 
ijcH;  fuited  has  himfelf  been  the  caufe  of  lus  misfortune  ;  not  fo 
Jio  tragedy,  deeply  guilty,  nor  altogether  Innocent :  the 

misfortune  muff  be  occafioned  by  a  fault  incident  to 
human  nature,  and  therefore  in  fome  degree  venial. 
Such  misfortunes  call  forth  the  foclal  affeifllons,  and 
warmly  intereft  the  fpeftator.  Aa  accidentai  misfor¬ 
tune,  if  not  extremely  fingular,  doth  not  greatly  move 
our  pity:  the  perfon  who  fuffers,.. being  Innocent,  is  freed 
from  the  greateft  of  all  torments,  that  angullh  of  mind 
which  is  occafioned  by  remorfe.  An  atrocious  crimi¬ 
nal,  on  the  other  hand,  who  brings  misfortunes  upon 
himfelf,  excites  little  pity,  for  a  different  reafon ;  his 
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remorfe,  it  is  true,  aggravates  his  diffreff,  and  fwells-  Of  the 
the  firff  emotions  of  pity  ;  but  then  our  hatred  of  him^P^Mec  andl 
as  a  criminal  blending  with  pity,  bhmts  Its  edo-e  con- 
fiderably.^  Misfortunes  that  are  not  innocent,  nor 
highly  criminal,  partake  the  advantages  of  each  ex¬ 
treme  ;  they  are  attended  with  remorfe  to  embitter  the 
diftrefs,  which  raifes  our  pity  to  a  great  height  ;  and 
the  fiight  indignation  we  have  at  a  veniaL  fault  de- 
trads  not  fenfibly  from  our  pity.  The  liappieft  of  all 
fubjeds  accordingly  for  ralfing  pity,  is  where  a  man 
of  Integrity  falls  Into  a  great  misfortune  by  doing 
an  adion  that  is  innocent,  but  which,  by  fome  fin- 
giilar  means.  Is  conceived  by  him  to  be  criminal :  hi^ 
remorfe  aggravates  his  diffrefs ;  and  our  compaffioii, 
unreftralned  by  Indignation,  knows  no  bounds.  Pity 
comes  thus  to  be  the  ruling  paffion  of  a  pathetic  tra¬ 
gedy  ;  and,  by  proper  reprefentation,  may  be  raifed 
to  a  height  fcarce  exceeded  by  any  thing  felt  in  real 
life.  A  moral  tragedy  takes  in  a  larger  field ;  as  it  not 
only  exercifes  our  pity,  but  raifes  another  paffion, 
which,  though  felfiffi,  defeiwes  to  be  clierlffied  equally 
with  the  focial  aifedlon.  The  paffion  we  have  in  view 
is  fear  or  terror;  for  when  a  misfortune  is  the  natural, 
confequence  of  fome  wrong  bias  in  the  temper,  every 
fpedator  who  is  confeious  of  fiich  a  bias  in  himfelf 
takes  the  alarm,  and  dreads  his  falling  into  the  fame 
misfortune  :  and  by  the  emotion  of  fear  or  tejTor,  fre¬ 
quently  reiterated  in  a  variety  of  moral  tragedies,  the 
fpedators  are  put  upon  their  guard  againff  the  difordei-s 
of  paffion.. 

The  commentators  upon  Arlffotle,  and  otlier  critics, . 
have  been  much  gravelled  about  the  account  given  of 
tragedy  by  that  author :  ‘‘  That  by  means  of  pity 
and  terror,  it  refines  or  purifies  in  us  all  forts  of  paffion,’*- 
But  no  one  who  has  a  clear,  conception  of  the  end  and 
effeds  of  a  good  tragedy,  can  have  any  difficulty  about. 

Ariffotle’s  meaning  ;  Our  pity  is  engaged  for  the  per- 
fons  reprefented;  and  our  terror  is  upon  our  own  accounU. 

Pity  indeed  is  here  made  to  ftand  for  all  the  fympathe- 
tic  emotions,  becaiife  of  thefe  it  is  the  capital.  There 
can  be  no  doubt,  that  our  fympathetic  emotions  are  re¬ 
fined  or  improved  by  daily  exercife  ;  and  in  what  manner, 
our  other  paffions  are  refined  by  terror,  has  been  juft  now 
fali  One  thing  Is  certain,  that  no  otlier  meaning  can. 
juftly  be  given  to  the  foregoing  dodrine  than  that  now 
mentioned ;  and  that  it  was  really  Ariftotle’s  meaning,.^ 
appears  from  his  13th  chapter,  where  he  delivers  feve- 
ral  propofitions  conformable  to  the  dodrine  as  here  ex- 
plained.  Thefe,  at  the  fame  time,  we  take  liberty  to. 
mention  ;  becaufe,  fo  far  as  authority  can  go,  they 
confirm  the  foregoing  reafoiilng  about  fubjjsds  proper 
for  tragedy.  The  firff  propofition  is.  That  it  being 
the  province  of  tragedy  to  excite  pity  and  terror,  an 
innocent  perfon  falling  into  adverfity  ought  never  to  be 
the  fubjed,^  This  propofition  is  .a  neceflary  confe¬ 
quence  of  his  dodrine  as  explained :  a  fubjed  of  that, 
nature  may  indeed,  excite  pity  and  terror ;  but  the  for¬ 
mer  in  an  Inferior  degree,  and  the  latter  In  no  degree 
for  moral  Inffrudlon.  The  fecond  propofition  is.  That 
the  hiftory  of  a.  wicked  perfon  in  a  change  from  mi- 
fery  to  happinefs  ought  not  to  be  reprefented  ;  which, 
excites  neither  terror  nor  compaflion,  nor  is  agreeable 
in  any  refped.  The  third  is.  That  the  misfor¬ 
tunes  of  a  wicked  perfon  ought  not  to  be  reprefent¬ 
ed :  fuch  reprefentation  may  be  agreeable  in  fome. 
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Of  the  meafure  upon  a  principle  of  juft  ice  ;  but  it  will  not 
tpopeeandj^Q^e  our  pity;  nor  any  degree  of  terror,  except  in 
Drama,  fame  vicious  diipofition  with  the  perfon 

rcprefented.  The  laft  propofition  is,  That  the  only 
chara6ler  fit  for  reprefcntation  lies  in  the  middle,  nei¬ 
ther  erhinently  good  nor  eminently  bad ;  ^  where  the 
misfortune  is  not  the  effe£l  of  deliberate  vice,  but  of 
fome  involuntary  fault,  as  our  author  expreffea  it.  The 
only  objedlion  we  find  to  Ariftotle's  account  of  tra¬ 
gedy,  is,  that  he  c6nfines  it  within  too  narrow  bounds, 
by  refufmg  admittance  to  the  pathetic  kind :  for  if 
terror  be  elTential  to  tragedy,  no  reprefentation  deferves 
that  name  but  the  moral  kind,  where  the  misfortunes  ex¬ 
hibited  are  caufed  by  a  wrong  balance  of  mind,  or  fome 
dlfordcr  in  the  internal  conftitution;  fuch  misfortunes  al¬ 
ways  fuggeft  moral  inftruction;  and  by  fuch  misfortunes 
only  can  terror  be  eXcited  for  our  improvemeJit. 

Thus  Ariftotle’s  four  propolitions  above-mentioned 
relate  folely  to  tragedies  of  the  moral  kind.  Thofe 
of  the  pathetic  kind  are  ilot  confined  within  fo  narrow 
limits  ;  fubjecis  fitted  for^  the  theatre  are  not  in  fuch 
plenty  as  to  make  us  rejed  Innocent  misfortunes  which 
roufc  our  fympathy,  though  they  inculcate  no  moral. 
With  refpeft  indeed  to  the  fubjeifts  of  that  kind,  it 
may  be  doubted,  whether  the  conclufton  ought  not 
always  to  be  fortunate.  Where  a  perfon  of  integrity 
is  reprefented  as  fuffering  to  the  end  liiider  misfortunes 
purely  accidental,  we  depart  difeontented,  and  wdth 
fome  obfeure  fenfe  of  injuftice  :  for  feldom  is  man  fo 
fubmiftive  to  Providence,  as  not  to  revolt  againft  the 
tyranny  and  vexations  of  blind  chance  ;  he  vvill  be 
tempted  to  fay,  this  oitght  not  to  be.  We  give  for 
an  example  the  Ii.omeo  cind  yuHet  of  Shakefpearc,  where 
the  fatal  cataftrophe  is  occafioned  by  Friar  Laurence’s 
coming  to  the  monurrient  a  minute  too  late ;  we  are 
vexed  at  the  uulucky  chance,  and  go  away  difiatisfieJ. 
Such  imprelBons,  which  ought  not  to  be  clierifhed,  are 
a  fufficient  reafon  for  excluding  ftories  of  this  kind  from 
the  theatre. 

The  misfortunes  of  a  virtuous  perfon,  arifing  from 
neceftary  caufes,  or  a  chain  of  unavoidable  circumftances, 
as  they  excite  a  notion  of  deftiny,  arc  equally  unfatisfac- 
'  lory  to  the  human  mind.  A  metaphyfician  in  his  clo- 
Tet  may  reafon  himfelf  into  the  belief  of  fate,  or  what  in 
modern  language  is  called  philofo^hiral  necejjity ;  but  the 
feelings  of  the  heart  revolt  againft  that  doArine  ;  and 
\ve  have  the  confelTion  of  the  two  ableft  philofopllers  by 
whom  it  was  ever  maintained,  that  men  conduct  tliem- 
felves  through  life  as  if  their  wall  were  abfolutcly  free, 
and  their  adtions  no  part  of  a  chain  of  neceffaiy  Caufes 
and  effedls.  As  no  man  goes  to  the  theatre  to  ftudy 
Tnetaphyfics,  or  to  diveft  himfelf  of  the  Commoil  feelings 
of  humanity,  it  is  impofiible,  whatever  be  his  philofo- 
phical  creed,  that  he  fhould  contemplate  without  horror 
and  difgiill  an  innocent  perfon  fuffering  by  nlere  deftiny. 
A  tragedy  of  uncommon  meiit  in  every  other  rtfpeA 
may  indeed  be  endured,  nay  perhaps  admired,  though 
fuch  be  its  cataftrophe  ;  beCaufe  no  work  of  man  w'as 
ever  perfedl ;  and  becaufe,  where  imperfedlions  are  una¬ 
voidable,  a  multitude  of  excellencies  ^nay  be  allowed  to 
cover  one  fault :  but  we  believe  the  mifery  of  an  inno¬ 
cent  perfon  rcfulting  from  a  chain  of  unavoidable  cir- 
Cumftancel  has  neve;r  been  confidered  as  a  beauty  by 
minds  unperverted  by  a  falfe  philofophy.  ‘‘  It  mull  be 
^  Shir,  acknowledged  *  that  the  fubjedls  of  the  aucicut  Greek 
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inevitable  misfortunes-  In  the  courfe  of  the  drama  ma- 
ny  moral  fentiments  occurred  ;  but  the  only  inft;ru6lion  ■«*! 

which  the  fable  conveyed  was,  that  reverence  was  due 
to  the  gods,  and  fubmiflion  to  the  decrees  of  fate.  Mo¬ 
dern  tragedy  has  aimed  at  a  higher  obje£l,  by”  becoming 
more  the  theatre  of  paflion  ;  pointing  out  to  men  the 
confequenccs  of  their  own  mifeonduft,  fliowlng  the  dire¬ 
ful  effects  which  ambition,  jealoufy,  love,  refentment, 
and  other  fuch  ftrong  emotions,  when  mifguided  or  left 
unreftrained,  produce  upon  human  life.  An  Othello, 
hurried  by”  jealoufy  to  murder  his  innocent  wife  ;  a  Jal- 
fier  enfnared  by  refentment  and  want  to  engage  in  a 
confpiracy”,  and  then  ftung  with  reiiiorfe  and  involved 
in  ruin  ;  a  Siffredi,  through  the  deceit  which  he  employe; 
for  public-fpirited  ends,  bringing  deftruaion  on  all 
whom  he  loved  i  tlicfe,  and  fuch  as  tliefe,  are  the  exam¬ 
ples  which  Tragedy  now  difplays  to  public  view;  and  by” 
means  of  which  it  Inculcates  on  men  the  proper  govern¬ 
ment  of  their  paflions.’’  ^  t  . 

There  is  indeed  one  fmgular  drama,  in  which  deftiny 
is  employed  in  a  maimer  very  different  from  that  in 
which  it  was  ufed  by”  the  poets  of  Greece  and  Rome,  Rob- 
It  is  Schiller’s  Tragedy  of  the  Robbers,  of  which  “  thebtrs. 
hero,  endowed  by  nature  (as  the  tranflator  of  the  piece 
obferves)  with  the  moft  generous  feelings,  animated  by 
the  higheft  fenfe  of  honour,  and  fufceptible  of  the  warm- 
eft  affedllons  of  the  heart,  is  driven  by  the  perfidy  of  a 
brother,  aud  the  fuppofed  inhumanity  of  his  father,  into 
a  ftate  of  confirmed  mifanthropy  and  defpair,”  He  willi¬ 
es  that  he  “  could  blow  the  trumpet  of  rebellion  through 
all  nature  ;  that  he  could  extinguifh  with  one  mortal 
blow  the  viperous  race  of  men  ;  and  that  he  could  fo 
ftrike  as  to  deftroy  the  germ  of  exiftence.”  In  this  fitu- 
ation  he  is  hurried  on  to  the  perpetration  of  a  feries  of 
crimes,  which  find  from  their  very  magnitude  and  atro¬ 
city  a  recommendation  to  his  dillempered  mind,  ben- 
fible  all  the  while  of  his  own  guilt,  and  fuffering  for  that 
guilt  the  fevered  pangs  of  remorfe,  he  yet  believes  him¬ 
felf  an  Inftriiment  of  vengeance  In  the  hand  of  the  Al¬ 
mighty  for  the  punifhment  of  the  crimes  of  others.  la 
thus  acGomplifhing  the  dreadful  deftiny  which  is  preferi- 
bed  for  him,  he  feels  a  fpecies  of  gloomy  fatisfadiion,  at 
the  fame  time  that  he  confidej's  himfelf  as  doomed  to  the 
performance  of  that  part  in  life  which  is  to  confign  his 
memory  to  infamy  and  his  foul  to  perdition.  After 
burning  a  town,  he  exclaims,  O  God  of  vengeance  1 
am  I  to  blame  for  this  ?  Art  thou  to  blame,  O  Father 
of  Heaven  !  when  the  inftruments  of  tliy  wrath,  the  pef- 
tilence,  flood,  and  famine  overwhelm  at  once  the  rigiite- 
oiis  and  the  guilty  ?  Who  can  command  the  flames  to 
ftay  their  courfe,  to  deftroy”  only'  the  noxious  vermin,  and 
fpare  the  fertile  field  yet  with  the  fame  breath  he  ac- 
cufes  himfelf  of  extreme  criminality  for  “  prefiunptuouf- 
ly  wielding  the  fword  of  the  Moft  High!”  lie  fre¬ 
quently  laments  in  the  moft  affe<fting  manner  the  lofs  of 
his  innocence,  willies  that  “  he  could  return  Into  the 
Womb  that  bare  him,  that  he  hung  an  infant  at  the 
bread,  that  he  were  born  a  beggar,  the  meaneft  hind,  a 
peafant  of  the  field.”  He  confiders  lilnifelf  as  the  outcaft 
of  Heaven,  and  unally  rejeded  by  the  Father  of  mercy; 
yet  he  tells  the  band  of  robbers  whom  he  commanded, 
that  the  “  Almighty  lionoiired  them  as  agents  in  his 
hands  to  execute  his  wonderous  purpofes;  employ'cd  them 
as  his  angels  to  execute  his  ftern  decrees, and  pour  tiie  vials 
C  c  2 
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Of  the  of  his  wrath;”  and  In  a  very  folemn  prayer,  he  fuppofes 

ruleth  over  all  had  decreed  that  he 
.  fhould  become  the  chief  of  thefe  foul  murderers.” 

It  will  be  allowed,  fays  the  traridator,  that  the 
imagination  could  not  have  conceived  a  fpedfacle  more 
deeply  interefling,  more  powerfully  afrc<fling  to  the  mind 
pf  man,  than  that  of  a  human  being  thus  chara6;erifcd 
and  afting  Under  fuch  impreiTions.  The  compalTionate 
iutereil  which  the  mind  feels  in  the  emotions  or  fulFerings 
of  the  guilty  peribn,  is  not  dlminiilied  by  the  obfervation, 
that  he  acls  under  an  imprefllon  of  inevitable  deiliny  ; 
on  the  contrary,  there  is  fomething  in  our  nature  which 
leads  us  the  more  to  compairionate  the  inftrumeiit  of 
thofe  crimes,  that  we  fee  him  confider  himftif  as  bound 
to  guilt  by  fetters,  which  he  has  the  conilant  wifh,  but 
not  the  flrcngth,  to  break.” 

This  Is  Indeed  Itue  ;  we  fympathife  with  the  hero 
of  the  Robbers,  not  only  on  account  of  his  exalted  fen- 
timents  and  his  Inflexible  regard  to  the  abflradl  princi¬ 
ples  of  honour  and  julllce,  but  much  more  for  that  dif- 
order  of  intelledl  which  makes  him  Juppofe  “  his  deiliny 
fixed  and  urialterable,”  at  the  very  time  that  he  is  torn 
with  remerfe  for  the  perpetration  of  thofe  crimes  by 
whicli  he  believed  It  to  be  fulfilling.  Defliny,  however, 
is  net  in  this  tragedy  exhibited  as  real,  but  merely  as 
the  phantom  of  a  dillempered  though  noble  mind.  Had 
the  poet  reprefented  his  hero  as  Ln  fa^  decreed  by  God, 
or  hound  by  fate^  to  head  a  band  of  foul  murderers,  and 
to  commit  a  feries  of  the  mc>fl  atrocious  crimes;  though 
our  pity  for  him  might  not  have  been  leffened,  the  im- 
preflions  of  the  whole  piece  on  the  mind  could  have 
been  only  thofe  of  horror  and  difgull  at  what  would 
have  appeared  to  us  the  unequal  ways  of  providence. 
The  Tragedy  of  the  Robbers  is  a  flriking  inllance  of 
the  fubje<5l  juflnefs  of  Dr  Blair’s  criticlfin,  in  oppolition  to  that 
of  Lord  Karnes.  His  lordfliip  holds  that  it  is  eflential 
its  founda-  ^  tragedy,  that  its  principal  iacts  be  borrowed 
from  hiflory  ;  becaufe  a  mixture  of  known' truth  with 
the  fable  tends  to  delude  us  into  a  convidlion  of  the  re¬ 
ality  of  the  whole.  The  Dodlor  confiders  this  as  a 
matter  of  no  great  confequence  ;  for  “  it  is  proved  by 
experience,  that  a  fl£litious  tale,  if  properly  condu died, 
will  melt  the  heart  as  much  as  any*  real  hiflory this 
obfervation  is  verifled  in  the  Robbers.  It  is  indeed  a 
very  irregular  drama,  and  perhaps  could  not  be  adled  on 
a  Britifh  theatre.  But  although  the  whole  is  known  to 
be  a  hdlion,  we  believe  there  are  few  effufions  of  human 
genius  which  more  powerfully  excite  the  emotions  of 
terror  and  pity.  Truth  is  indeed  congenial  to  the  mind; 
and  when  a  fubjedl  proper  for  tragedy  occurs  In  hiflory 
or  tradition,  It  Is  perhaps  better  to  adopt  It  than  to  in¬ 
vent  one  which  has  no  fuch  foundation.  But  in  clioo- 
fing  a  fubjedl  which  makes  a  fgure  in  hiflory,  greater 
precaution  is  ncceflary  than  where  the  whole  Isa  fldlion. 
In  the  latter  cafe,  the  author  is  under  no  reflraint  other 
than  that  the  charadlers  and  incidents  be  jufl  copies  of 
nature.  But  where  the  flory  is  founded  on  truth,  no 
circumflances  mufl  be  added,  but  fuch  as  connedl  natu- 
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mlly  with  what  are  known  to  be  true;  hiflory  may  be  of  che 
fiipplied,  but  mufl  not  be  contradidled.  Further,  the  Epopee  and 
fiibjcd  chofen  mufl:  be  diflant  in  time,  or  at  lead  in  place;  Etrama. 
for  the  familiarity  of  recent  perfons  and  events  ought  to  v*— ^ 

be  avoided.  Familiarity  ought  more  efpecial’y'^to  be 
folded  in  an  epic  poem,  the  peculiar  charadler  of  which 
is  dignity  and  elevation :  modern  manners  make  but  a 
poor  figure  in  fuch  a  poem.  Their  familiarity  unquali¬ 
fies  them  for  a  lofty  fubjedl.  The  dignity  of  them  will 
be  better  underflood  in  future  ages,  when  they  are  no 
longer  familiar. 

After  Voltaire,  no  writer,  it  is  probable,  wall  think 
of  rearing  an  epic  poem  upon  a  recent  event  in  the 
hiflory  of  his  own  coiintr)'.  But  an  event  of  that'klnd 
is  perhaps  not  altogether  unqualif  ed  for  tragedy ;  it 
was  admitted  In  Greece;  and  Shakefpeare  has  employed 
it  fiiccefsfully  in  feveral  of  his  pieces.  One  advantage 
it  pofTeffes  above  li6lion,  that  of  more  readily  engaging 
our  belief,  which  tends  above  any  other  particular  to 
ralfe  our  fympathy.  The  feene  of  comedy  Is  generally 
laid  at  home  :  familiarity  is  no  objedlion ;  and  wc  are 
peculiarly  fenfible  of  the  ridicule  of  our  own  manners. 

After  a  proper  fubje(d  Is  chofen,  the  dividing  it  Into  How  a 
parts  requires  fome  art.  The  conclufion  of  a  book  In  f 
an  epic  poem,  or  of  an  a^  in  a  play,  eaiinot  be  altoge- 

ther  arbitrary  ;  nor  be  intended  for  fo  flight  a  purpofctraas^  ^ 

as  to  make  the  parts  of  equal  length,  'i'he  fuppofed  how  many 
paufe  at  the  end  of  every  book,  and  the  real  paiife 
the  end  of  every  a6l,  ought  always  to  coincide  with  fome 
paufe  in  the  aaion.  In  this  refpea,  a  dramatic  or  epic 
poem  ought  to  refemble  a  feutence  or  period  in  language, 
divided  Into  members  that  arc  dillinguifhed  from  each 
other  by  proper  paufes;  or  It  ought  to  refemble  a  piece 
of  mufic,  having  a  full  clofe  at  the  end,  preceded  by  Iin- 
perfea  clofes  that  contribute  to  the  melody.  7  he  di- 
vifiou  of  every  play  into  Jzve  aas  has  no  other  founda¬ 
tion  than  c:mmon  praaice,  and  the  authority  of  Ho- 
race  (d).  It  is  a  divifioii  purely  arbitrary;  there  is  no¬ 
thing  in  the  nature  of  the  compohtlon  w'liich  Axes  this 
number  rather  than  any  other ;  and  it  had  been  much 
better  if  no  fuch  number  had  been  afeertained.  But,, 
fince  it  is  afeertained,  every  aa  in  a  dramatic  poem 
ought  to  clofe  with  fome  incident  that  makes  a  paufe  in 
the  aaion  ;  for  otherwife  there  can  be  no  pretext  for 
interrupting  the  reprefeiitation.  It  would  be  abfurd  to 
break  oft  in  the  very  heat  of  aaion;  againfl  which  eveiy 
one  would  exclaim:  the  abfurdity  kill  remains  wliere  tlie 
aaion  .relents,  if  it  be  not  aaually  fufpended  foiHorne 
time.  This  rule  is  alfo  applicable  to  an  epic  poem  i 
though  in  it  a  deviation  from  the  rule  is  lefs  remarkable; 
becaufe  it  is  in  the  reader’s  power  to  hide  the  abfurdliy, 
by  proceeding  inflantly  to  another  book.  The  flrfl  book 
of  Paradife  Loll  ends  wn'thout  any  clofe,  perfea  or  Im- 
perfea  :  it  breaks  ofl*  abnjplly,  where  Satan,  feated  on 
his  throne,  is  prepared  to  harangue  the  coiivocated  lioft 
of  the  fallen  angels ;  and  the  fecond  book  begins  with 
the  fpeech.  Milton  feems  to  have  copied  the  iFneld, 
of  which  the  two  flrll  books  are  divided  much  in  the 

fame 
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If ^  you  would  have  your  play  deferve  fuccefs, 

Give  it  five  ads  complete,  nor  more  nor  lefs.  Francis^ 
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Of  Che  fame  manner.  Neither  is  tliere  any  proper  paufc  at  the 
:p(v,  ee  anc^.  Qf  tlie  feventh  book  of  Paradife  norat  the 

^nd  of  the  eleventh.  In  the  Iliad  little  attention  as 


[  Blair's 
Li^ures, 


k’^en  to  uiis  luit.  , 

•heohjea-'^  Befides  tragedy,  dramatic  poetry  comprehends  co- 
f  comedy  ^^edy  and  farce,  Thefe  are  fufficiently  diilinguiihcd 
from  tragedy  by  their  general  fpirit  andilmin.  ‘‘  While 
pity  and"  terror,  and  the  other  ilrong  palTions,  form  the 
province  of  the  tragic  mnfe,  the  chief  or  rather  foie  in- 
ftrument  of  comedy  and  farce  is  ridiculed’  Thefe^two 
fpecies  of  eompofition  arc  fo  perpetually  running  into 
^ach  other,  that  we  fhall  not  treat  of  tliem  feparately  ; 
fince  VI  hat  is  now  known  by  the  name  oi  farce  differs  in 
nothing  effential  from  w'hat  was  called  x\\t  old  comnly 
among  the  Greeks.  Comedy  propofes  for  its  objeft  J 
neither  the  great  fufferings  nor  the  great  crimes  oi  meri; 
blit  tlielr  follies  and  flighter  vices,  thofe  parts  of  their 
charader  which  raife  in  beholders  a  fenfe  of  impropriety, 
which  expofe  them  to  be  cenfured  and  laughed  at  by 
others,  or  which  render  them  troublefome  in  civil  fo- 
cLety. 

“  The  fubje£ls  of  tragedy  are  not  limited  to  any  age 
or  country ;  but  the  fccne  and  fubjed  of  comedy  fhould 
always  be  laid  in  our  own  country,  and  in  our  own  times. 
The  reafon  is  obvious :  thofe  decorums  of  behaviour, 
thofe  lefTer  diferimiriations  of  charader,  which  afford  fub- 
jed  for  comedy,  change  with  the  differences  of  countries 
and  times ;  ^and  can  never  be  fo  well  underftood  by  fo¬ 
reigners  as  by  natives.  The  comic  poet,  who  aims  at 
corredlnp’  improprieties  and  follies  of  behaviour,  fhould 
‘  catch  tiie  manners  living  as  they  rife.’  It  is  not  his 
bufinefs  to  amule  us  with  a  tale  of  other  times  ;  but  ta 
give  us  pidiires  taken  from  among  ourfelves;  to  fatinze 
reigning  and  prefent  vices;  to  exhibit  to  the  age  a  faith¬ 
ful  copy  of  itfelf,  with  its  humours,  its  follies,  and  its 

00  extravagancies.  _  ^  ^ 

Conifdy  of  **  Comedy  may  be  divided  into  two  kinds  :  comedy 
two  kinds,  char afier^  and  comedy  of  intrigue.  The  former  is  the- 

more  valuable  fpecies ;  becaufe  it  is  the  biifinefs  of  co¬ 
medy  to  exhibit  the  prevailing  manner^  which  mark  the 
charader  of  the  age  in  which  the  feene  is  laid:  yet  there 
fhould  be  always  as  much  intrigue  as  to  give  us  fome- 
thing  to  wlfh  and  fomething  to  fear.  .  The  incidents 
ihould  fo  fucceed  one  another,  as  to  produce  ftriking 
iituatlons,  and  to  fix  our  attention;  while  they  afford  at 
the  fame  time  a  proper  field  for  the  exhibition  of  charac¬ 
ter.  The  adlon  in  comedy,  tiiough  it  demands  the 
poet’s  care  in  order  to  reiidvr  it  animated  and  natural, 
is  a  lefs  fignificant  and  important  part  of  the  perfoimance 
than  the  adion  in  tragedy;  as  in  comedy  it  is  what  men 
fay,  and  how  they  behave,  that  draws  our  attention,  ra¬ 
ther  tiian  what  they  perfomi  or  what  they  fuffer. 
Thc^om  managemciit  of  charaders,  one  of  the  moft 

common  faults  of  .comic  writers  is  the  carrying  of  them 
of  Comedy,  too  far  beyond  life.  W^herever  ridicule  is  concerned,  it 
is  Indeed  extremely  difficult  to  hit  the  precife  point 
where  true  wit  ends  and  buflooriery'  begins.  When  the 
mifer  in  PlautuFryfearchlng  the  perfon  whom  he  fufpeds 
of  having  ffoleii  his  caflcet,  after  cxammliig  firff  Ins  nght 
hand  and  then  his  left,  erics  oilt,  ojicnde  ttiam  ierUam — 
*•  (how  me  your  third  hand,’  there  is  no  one  but  muff  be 
fcnfible  of  the  extravagance.  Certain  degrees  of  exag¬ 
geration  are  allow^ed  to  the  comedian,  biit  there  are  li¬ 
mits  fet  to  it  by  nature  and  good  taffe  ;  and  fuppoiing 
the  mifer  to  be  ever  fo  much  engroffed  by  his  jcalo.uly 


T  R  y. 

and  hits  fufpicions,  it  is  impoffible  to  conceive  any  man 
in  his  wits  fufpeding  another  of  having  more  than  two 
hands.” 

It  appears  from  the  plays  of  Ariftophanes  which  re¬ 
main,  that  the  charaders  in  the  old  comedy  of  Athens 
were  nimnff  always  overcharged.  They  were  like  wife 
dired  and  avowed  fatires  agaiiiff  particular  perfoiis,  who 
were  brought  upon  the  ffage  by  name.  “  Phe  ridicule 
employed  in  them  is  extravagant,  the  wit  for  the  molt 
part  buffoonlfh  and  farCical,  the  raillery  biting  and  cruel, 
aud  the  obfeenity  that  reigns  in  them  is  grofs  and  intole¬ 
rable.  They  feem  to  have  been  compobd  merely  for  the 
mob.”^  Yet  of  thefe  abominable,  dramas,  an  excellent 
critic  *  has  affirmed,  with  too  much  truth,  that  what  is  *  Huri^ 
now  called  farce  is  nothing  more  than  the  Ihadow.  The 
charaders  in  genuine  comedy  are  not  thofe  of  particular 
and  known  perfons,  but  the  general  cnaraders  of  the 
age  and  nation;  which  it  requires  no  fmall  flcill  todiftin- 
guifh  clearly  and  naturally  from  each  other.  In  attempt¬ 
ing  this,  poets  are  too  apt  to  contraft  charaders  and  in¬ 
troduce  tliem  always  in  pairs;  which  gives  an  affeded  air 
to  the  whole  piece.  The  perfedion  of  art  is  to  conceal 
art.  A  mallerly  writer  will  give  us  his  charaders  difi* 
tinguiflied  rather  by  fuch  fhades  of  diverfity  as  are  com¬ 
monly  found  in  fociety,  than  marked  with  fuch  ftrong 
oppofitions  as  are  rarely  brought  into  adual  contraft  in 
any  of  the  circumffances  of  real  life.” 

The  ffyle  of  comedy  ought  to  be  pure,  elegant.  The  rtyTe 
and  lively,  very  feldom  rifing  higher  than  the  ordinary  comedy, 
tone  of  polite .  converfation  ;  and  upon  no  occafion  de- 
feending  into  vulgar,  mean,  anff  grofs  expreffions  ;  and 
in  one  word,  adlion  and  charader  being  the  funda¬ 
mental  parts  of  every  epic  and  dramatic  eompofition, 
the  fentiments  and  tone  of  language  ought  to  be  fubfer- 
vient  to  thefe,  fo  as  to  appear  natural  and  proper  for 
the  occafion. 
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f  2..  ReJpeBl^e  peculiaritUs  of  the  Epopee  and  Drama, 

In  a  theatrical  entertainment,  which  employs  both  Machinery 
the  eye  and  the  ear,  it  would  be  a  grofs  abfurdity 
introduce  upon  the  ffage  fuperior  beings  in  a  vifible  ffiape.  ”  dranX 
There  is  no  place  for  fuch  objedion  in  Tcci  epitc  poem  ; 

■  and  Boileau,  with  many  other  cntics,  declares  ftrong- 
ly  for  that  fort  of  machinery  in  an  epic  poem.  But  wa¬ 
ving  authority,  which  is  apt  to  impofe  upon  the  judge¬ 
ment,  let  us  draw  what  light  we  can  from  reafoii.  Wc 
may  in  the  fiidl  place  obferve,  that  this  matter  is  but 
iiidiftindly  handled  by  critics ;  the  poetical  pnvllege  of 
animating  infenfible  objeds  for  enlivening  a  defcription, 
is  very  different  from  what  is  termed  machinery  del- 

ties,  angels, dewls,  or  other  fupernatural  powers,  are  intro¬ 
duced  as  real  perfonages,  mixing  in  the  a6fion,  and  con¬ 
tributing  to  tlie  catafti'ophe ;  and  yet  thefe  two  things 
are  coiftantly  jumbled  together  in  reafoning.  I'he  form¬ 
er  is  founded  on  a  natural  principle :  but  nothing  is 
more  unnatural  than  the  latter.  Its  effeds,  at  the  fame 
time,  are  deplorable.  Firft,  it  gives  an  air  of  fidlion  to 
the  whole;  and  prevents  that  impreffion  of  reality  which 
is  requifite  to  intereft  our  affedions,  and  to  move  our 
paffions ;  which  of  itfelf  is  fufficlent  to  explode  machi¬ 
nery,  whatever  entertainment  it  may  afford  to  readers 
of  a  fantaftic  tafte  or  Irregular  imagination.  And,  next,  IFIas  it  a 
were  it  pofiible,  by  difguifing  the  fidion,  to  delude  cffe(S^ 
us  into  a  notion  of  reality,  an  infupeiable  ^  . 

would  ftill  remain,  which  is,  that  the  aim  or  end  of  ^ 

aa 
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an  epJd  pocfm  dan  iievcf  be  attained  In  any  perfection 
where  machinery  is  introduced ;  for  an  evident  reafon, 
that  virtuous  emotions  cannot  be  raifed  fuccefsfully  but 
by  the  aCtions  of  thofe  who  are  endued  with  pafiions 
and  affections  like  our  own,  that  is,  by  human  aCtioiisj 
and  as  for  moral  inftruCtion,  it  is  clear,  that  none  can 
he^  drawn  from  beings  who  aCt  not  upon  the  fame 
principles  with  us.  A  fable  in  jEfop’s  manner  is  no  ob¬ 
jection  to  this  reafoning;  his  lions,  bulls,  and  goats, 
are  truly  men  under  difguife;  they  aCt  and  feel  in  every 
refpeCt  as  human  beings  ;  and  the  moral  we  draw  is 
founded  on  that  fuppofition*  Homer,  it  is  true,  intro¬ 
duces  the  gods  into  his  fable :  but  the  religion  of  his 
country  authorifed  that  liberty ;  it  being  an  ar-ticle  in 
the  Grecian  creed,  that  the  gods  often  iiiteipofc  vifibly 
and  bodily  in  human  affairs.  It  mud  however  be  ob- 
ferved,  that  Homer’s  de.t  es  do  no  honour  to  his  poems; 
fiCIions  that  trangrefs  the  bounds  of  nature,  feldom 
have  a  good  elfeCl: ;  they  may  inflame  the  imagination 
for  a  moment,  but  will  not  be  relifhed  by  any  perfon  of 
a  correa  tafle.  They  may  be  of  fome  ule  to  the  lower 
rank  of  writers;  but  an  author  of  genius  has  much  finer 
materials,  of  Nature’s  produaion,  for  elevating  his  fub- 
Jea,  and  making  it  interefliiig. 

One  would  be  apt  to  think,  that  Boileau,  decIann<T 
for  the  Heathen  deities,  intended  them  only  for  embet 
Iifliingthe  diaion;  but  unluckily  he  banifhes  angels  and 
devils,  who  undoubtedly  make  a  figure  in  poetic  lan¬ 
guage,  egual  to  .the  Heathen  deities.  Boileau,  there¬ 
fore,  by  pleading  for  the  latter  in  oppofition  to  the  form¬ 
er,  certainly  meant,  if  he  had  any  diftina  meaning,  that 
the  Heathen  deities  may  be  introduced  asaaors.  And, 
in  faa,  he  .himfelf  is  guilty  of  that  glaring  abfurdity* 
where  it  is  not  fo  pardonable  as  in  an  epic  poem : 
In  his  ode  upon  the  taking  of  Namur,  he  demands 
with  a  mofl  ferious  countenance,  whether  the  walls 
•were  built  by  Apollo  or  Neptune  :  and  in  relating  the 
paffage  of  the  Rhine,  anno  1672,  he^eferibes  the  god 
cf  that  river  as  fighting  with  all  his  might  to  oppofe 
the  French  monarch;  which  is  confounding  fiaion  with 
reality  at  a  ftrange  rate-  The  French  writers  in  ge¬ 
neral  run  into  this  error :  wonderful  the  effea  of  cuf- 
tom,  entirely  to  hide  from  them  how  ridiculous  fuch 
fiaions  are- 

That  this  is  a  capital  error  in  Gkrufalemme  L’therata^ 
Taffo  s  greatefl  admirers  mufl  acknowledge:  a  fituation 
can  never  be  intricate,  nor  the  reader  ever  in  pain  about 
‘the  cataflrophe,  fo  long  as  there  is  an  angel,  devil,  or 
magician,  to  lend  a  helping  hand.  Voltaire,  in  his  effay 
upon  epic  poetry,  talking  of  the  Pharfd'iay  obferves 
judicioufly,  That  the  proximity  of  time,  the  noto¬ 
riety  of  events,  the  charafter  of  the  age,  enlightened 
and  political,  joined  with  the  fohdity  of  Lucan’s  fubjed, 
deprived  him  of  poetical  fidlion.”  Is  it  not  amazing, 
that  a  critic  who  reafons  fo  juftly  with  refpea  to  other's, 
can  be  fo  blind  with  refpea  to  himfelf?  Voltaire,  not 
fatisfied  to  enrich  his  language  with  images  drawn  from 
iimfible  and  fuperior  beings,  introduces  thcm  into  the 
aaion  ;  m  the  fixth  canto  of  the  titnruide,  St  Louis 
appears  in  perfon,  and  terrifies  the  foldiers ;  in  the  fe- 
venth  canto,  St  Louis  fends  the  god  of  Sleep  to  Henry; 

W  ’  T  I^ifcord,  Fanaticifin! 

W  ar,  &c.  affift  Ar.male  in  a  Angle  combat  with  Turenne, 
and  are  driven  away  by  a  good  angel  braudllhing  tlie 
fword  of  God.  To  blend  fuch  fiaitious  perfonages 
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in  the  fame  a6lion  wi<h  mortals,  makes  a  fcad  figui'c 
at  any  rate ;  and  is  intolerable  in  a  hiftory  fo  recent 
as  that  of  Heniy  IV.  But  perfeflion  is  not  the  lot  of 
man. 

But  perhaps  the  mofl  fuccefsful  weapon  that  can  be 
employed  upon  this  fiibje61:  is  ridicule*  Addifon  has 
applied  this  in  an  elegant  manner:  “  Whereas  the 
time  of  a  general  peace  is,  in  all  appearance,  drawing 
uear ;  being  informed  that  there  are  feveral  ingenious 
peiFons  who  intend  to  fhow  their  talents  on  fo  happy 
an  occafionj  and  being  willing,  as  much  as  in  me  lies, 
to  prevent  that  effufion  of  nonienfe  wLich  we  have  good 
caufe  to  apprehend ;  I  do  hereby  flriftly  require  every 
perfon  wlio  (hall  write  on  this  fubjedi,  to  remember 
that  he  is  a  Gliriflian,  and  not  to  facrifice  his  cate* 
clnfm  to  his  poetry.  In  order  to  it,  I  do  expedi  of 
him,  in  the  firli  place,  to  make  his  own  poem,  with¬ 
out  depending  upon  Pheebus  for  any  part  of  it,  or  call* 
ing  out  for  aid  upon  any  of  the  Mufes  by  name.  I  do 
likewife  pofitively  forbid  the  fending  of  Mercury  with 
any  particular  fneffage  or  difpatch  relating  to  the  peace; 
and  lhall  by  no  means  fuffer  Minerva  to  take  upon  her 
the  fhape  of  any  plenipotentiary  concerned  in  this  great 
•work.  ^  I  do  further  declare,  that  I  fhall  not  allow  the 
Deflinies  to  have  had  a  hand  in  the  deaths  of  the 
feveral  thoiifands  who  have  been  (lain  in  the  late  war  j 
being  of  opinion  that  all  fuch  deaths  may  be  well  ac¬ 
counted  for  by  the  Chriftian  fyftem  of  powder  and  balk 
I  do  therefore  Hridlly  forbid  the  Fates  to  cut  the  thread 
of  man’s  life  upon  any  pretence  whatfoever,  unlefs  it 
be  for  the  fake  of  rhyme.  And  whereas  I  have  good 
reafon  to  fear,  that  Neptune  will  have  a  great  deal  of 
bufinefs  011  his  hands  in  feveral  poems  which  we  may 
now  fuppofe  are  upon  the  anvil,  I  do  alfo  prohibit  his 
appearance,  unlefs  it  be  done  in  metaphor,  fimile,  or 
any  ver}’  (hort  allufion ;  and  that  even  here  he  may  not 
be  permitted  to  enter,  but  with  great  caution  and  cir- 
cumfpedtion.  I  defire  that  the  fame  rule  may  be  ex¬ 
tended  to  his  whole  fraternity  of  Heathen  gods  ;  it  be¬ 
ing  my  defign  to  condemn  ever)'  poem  to  the  flames 
in  which  Jupiter  thunders,  or  exercifes  any  other  aft 
of  authority  which  does  not  belong  to  him.  In  fhort, 

I  exped  that  no  Pagan  agent  fliall  be  introduced,  or 
any  fadl  related  which  a  man  cannot  give  credit  to  with 
a  good  confcicnce.  Provided  always,  that  nothing  here¬ 
in  contained  fhall  extend,  or  be  conftrued  to  extend, 
to  feveral  of  the  female  poets  in  this  nation,  who  fliall 
llill  be  left  in  full  pofTeflion  of  their  gods  and  goddeffes, 
in  the  fame  manner  as  if  this  paper  had  never  been  writ¬ 
ten.”  523* 

The  marvellous  is  indeed  fo  much  promoted  by  ma- 
chiner}',  that  it  is  not  wonderful  to  find  it  embraced  by 
the  bulk  of  writers,  and  perhaps  of  readers.  If  in¬ 
dulged  at  all,  it  is  generally  indulged  to  excefs.  Ho¬ 
mer  introduceth  his  deities  with  no  greater  ceremony 
than  his  mortals  j  and  Virgil  has  kill  lefs  moderation  : 
a  pilot  fpent  with  watching  cannot  fall  afleep  and  drop 
into  the  lea  by  natural  means  :  one  bed  cannot  receive 
the  two  lovers  -/Lneas  and  IDido,  without  the  immediate 
interpofition  of  fuperior  powers.  The  ridiculous  in  fuch 
fidlions  mufl  appear  even  through  the  thickefl  veil  of 
gravity  and  folemnity. 

Angels  and  devils  ferve  equally  with  Heathen  deities 
as  materials  for  figurative  language  ;  perhaps  better 
among  Chriflians,  becaufe  we  believe  in  them,  and  not 

in 
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In  Heathen  deities.  But  every  one  is  fenfible,  as  well 
as  Boilcau,  that  the  invirible  powers  in  our  creed  make 
a  much  worfe  figure  as  aftors  in  a  modern  poem  than  the 
inviiible  powers  in  the  Heathen  creed  did  in  ancient 
poems ;  the  caufe  of  which  is  not  far  to  feek.  The 
Heathen  deities,  in  the  opinion  of  their  votaries,  were 
beings  elevated  one  fiep  only  above  mankind,  fubjea  to 
the  fame  pafllons,  and  direded  by  the  fame  motives  ; 
therefore  not  altogether  improper  to  mix  with  men  in 
an  important  aaion.  In  our  creed,  fuperior  beings 
are  placed  at  fuch  a  mighty  difiance  from  us,  and  are  of 
a  nature,  fo  different,  that  with  no  propriety  can  we  ap¬ 
pear  with  them  upon  the  fame  ftage  i  man,  a  creature 
much  inferior,  lofes  all  dignity  in  the  comparifoii. 

There  can  be  no  doubt  that  an  hiftorical  poem  admits 
the  embellifhment  of  allegory  as  well  as  of  metaphor, 
fimile,  or  other  figure.  Moral  truth,  in  particular,  is 
finely  illuftrated  in  the  allegoneal  manner  :  it  amufes  the 
fancy  to  find  abftraa  terms,  by  a  fort  of  magic,  meta» 
morphofed  into  aftive  beings ;  and  it  is  delightful  to 
trace  a  general  propofition  in  a  piaured  eveiit.^  But 
allegorical'  beings  fhould  be  confined  w'ithin  their  own 
fphere,  and  never  be  admitted  to  mix  in  the  principal 
aaion,  nor  to  co-operate  in  retarding  or  advancing  the 
cataftrophe  ;  which  w^ould  have  a  fiill  worfe  effea  than 
invifible  powers :  for  the  iraprefiion  of  real  exlftence, 
efiential  to  an  epic  poem,  is  inconfifient  with  that  figu¬ 
rative  exifience  which  is  effentlal  to  an.  allegory  ;  and 
therefore  no  method  can  more  effeaually  prevent  the 
imprefiion  of  reality  than  the  Introduaion  of  allegorical 
beings  co-operating  with  thofe  whom  w^e  conceive  to 
be  really  exifting.  The  love-epifode  in  the  Henriade 
(canto  9.  ),  infufferable  by  the  difeordant  mixture  of  al¬ 
legory  with  real  life,  is  copied  from  that  of  Rinaldo  and 
Armida  in  the  GteruJ^^if emme  y.\yhich.h3.th.  110  merit 

to  intltle  it  to  be  copied.  An  allegorical'  objeiS,  fuch 
as  Fame  in  the  JEneid,  and  the  Temple  of  Love  in  the 
Henriade,  may  find  place  in  a  defeription  :  but  to  in-^ 
troduce  Dlfcord  as  a  real  perfonage,  imploring  tlie  af- 
fiftance  of  Love  as  another  real  peiFonage,  to  enervate 
the  courage  of  the  hero,  is  making  thefe  figurative  beinga 
beyond  their  fphere,  and  creating  a  firange  jumble 
of  truth  and  fi6tlon.  The  allegory  of  Sin  and  Death 
in  the  Paradife  Lofi  is  poflibly  not  generally  relilhed^ 
though  it  is  not  entirely  of  the  fame  nature  with  what 
we  have  been  condemning  ;  in  a  work  comprehending 
the  atchievements  of  fuperior  beings  there  is  more  room 
for  fancy  than  wdiere  it  is  confined  to  human  adlions.^ 
What  is  the  true  notion  of  an  epifode  ?  or  how  is  it 
to  be  dlftinguifhed  from  the  principal  a£llon  ?  Every 
incident  that  promotes  or  retards  the  catafirophe  mull 
be  part  of  the  principal  adlion.  This  clears  the  nature 
of  an  epifode  ;  which  may  be  defined,  “  An  incident 
connected  with  the  principal  a^llon,  but  contributing 
.neither  to  advance  nor  retard  It.^’  'The  defeent  of 
iEneas  into  hell  does  not  advance  nor  retard  the  cata¬ 
firophe,  and  therefore  is  an  epifode.  The  ftory  of  Nifus 
and  Euryalus,  producing  an  alteration  in  the  affairs  of 
the  contending  parties,  is  a  part  of  the  principal  a£lion» 
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The  family-feene  in  the  fixth  book  of  tlic  Iliad  is  of  the  the 
fame  nature  ;  for  by  Hedlor’s  retiring  from  the  field  of . 
battle  to  viiit  his  wife,  the  Grecians  had  opportunity 
to  breathe,  and  even  to  turn  upon  the  Trojans.^  The 
unavoidable  effed  of  an  epifode  according  to  this  defi¬ 
nition  mull  be,  to  break  the  unity  of  adllon  ;  and  there¬ 
fore  it  ought  never  to  be  indulged  unlefs  to  unbend  the 
mind  after  the  fatigue  of  a  long  narration.  An  epifode.  What  coa- 
when  fuch  is  its  purpofe,  requires  the 

tions :  it  ought  to  be  well  connefted  with  the  Principal  ^ 
action  ;  it  ought  to  be  lively  and  iiiterefiing  ;  it  ought 
to  be  Ihort ;  and  a  time  ought  to  be  chofen  when  the 
principal  a6lIon  relents  (e). 

In  the  following  beautiful  epifode,  which  clofcs  the 
fecond  book  of  Fingal,  all  thefe  conditions  are  united. 

‘‘  Comal  was  a  fon  of  Albion  ;  the  chief  of  an  hun¬ 
dred  hills.  His  deer  drunk  of  a  thoufand  ftreams ;  and 
a  thoufand  rocks  replied  to  the  voice  of  his  dogs.  His 
face  was  the  mildnefs  of  youth  ;  but  his  hand  the  deathr 
of  heroes.  One  was  liis  love,  and  fair  was  fhe  !  the 
daughter  of  mighty  Conloch.  She  appeared  like  a  fun- 
beam  among  women,  and  her  hair  was  like  the  wing  of 
the  raven,  Iler  loul  was  fixed  on  Comal,  and  Ihe  waS’ 
his  companion  In  the  chace.  Often  met  their  ey’'es  of 
love,  and  happy  were  their  words  In  fecret.  But 
Gornial  loved  the  maid,  the  cliief  of  gloomy  Ardven. 

He  watched  her  lone  fteps  on  tlie  heath,  the  foe  of  un¬ 
happy  Comal! 

“  One  day,  tired  of  the  chace,.  when  the  mift  had 
concealed  their  friends,  Comal  and  the  daughter  of 
Conloch  met  in  the  cave  of  Ronan.  It  was  the  wonted 
haunt  of  Comal.  Its  fides  were  hung  with  his  arms  ;  a 
hundred  fhields  of  thongs  were  there,  a  hundred  helms 
of  founding  fteel.  Reft  here,  faid  he,  my  love  Giilvina, 
thou  light  of  the  cav’tj  of  Ronan  :  a  deer  appears  on 
Mora’s  brow;  I  go,  but  foon  wllh return.  I  fear,  faid 
file,  dark  Gormal  iny  foe  :  I  will  reft  here  ;  but  foon 
rettirn,  my  love. 

“  He  went  tt>  the  deer  of  Mora.  The  daughter  ot 
Conloch,  to  try  his  love,  clothed  her  white  fide  with 
his.  armour,  and  ftrode  fi*om  the  cave  of  Ronan.  Think¬ 
ing  her  his  foe,  his  heart  beat  high,  and  his  colour 
changed.  He  drew  the  bow  :  the  arrow  flew  :  Galvina 
fell  in  blood.  He  ran  to  the  cave  with  hafty  fteps,  and 
called  the  daughter  of  Conloch.  Whea-e  art  thou,  my 

love  ?  but  no  anfwer. - He  marked,  at  length,  her 

heaving  heart  beating,  againft  the  mortal  arrow.  O 
Conloch’s.  daughter,  is  it  tlK)ii!— he  funk  upon  her* 
brtaft. 

“  The  hunters  found  the  haplefs  pair.  Many  and 
filent  were  his  fteps  round  the  dark  dwellings  of  his 
love.  The  fleet  of  the  ocean  came  :  he  fought,  and  the. 
ftrangers'  fell :  he  fearched  for  death  over  the  field  ;  but. 
who  could  kill  the  mighty  Comal  ?  Throwing  away  his. 
ftileld,  an  arrow  found  his  manly  breaft.  He  fieeps  \ylth. 
his  Galvina  :  their  green  tombs  are  feen  by  the  mariner 
when  he  bounds  on  the  waves  of  the  north.” 

Next,  upon  the  peculiarities  of  a  dramatic  pocm^  And’ 

the 


(e)  Homei^s  defeription  of  the  fhleld  of  Achilles  Is  properly  introduced  at  a  time  when  the  aaion  relents,  and: 
the  reader  can  bear  an  Interruption.  But  the  author  of  Telemachus  deferibes  the  ftiield  of  that  young  hero 
the  heat  of  battle  j  a  very  improper  time  for  an  interruption.- 
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the  firit  we  fhall  mention  is  a  double  plot :  one  of  which 
mull  rcfcmble  an  epifode  in  an  epic  poem  ;  for  it  would 
diftra6l  the  fpedlator,  infteUd  of  entertaining  him,  if  he 


Double  plot  v/ere  forced  to  attend  at  the  fame  time  to  two  capital 
in  a  drama  plots  equally  iutcreiling.  And  even  fuppofing  it  an 
iLcefsful  an  epifode,  it  feldom  hath  a  good  effe£l 

"  "  ‘  in  tragedy,  of  which  iimplicity  is  a  chief  property  ;  for 

an  interelling  fuhjed  that  engages  oiir  afFedfions/  occu¬ 
pies  our  whole  attention,  and  leaves  no  room  for  any  fe- 
parate  concern.  Variety  is  more  tolerable  fn  comedy ; 
which  pretends  only  to  arniife,  witliont  totally  occupy¬ 
ing  the  mind.  I3iit  even  there,  to  make  a  double  plot 
agreeable,  is  no  flight  effort  of  art;  the  under -plot 
ought  not  to  vary  greatly  in  its  tone  from  the  principal ; 
for  difcoi dan t  emotions  are  unpleafuilt  when  jumbled 
together ;  which,  by  the  way,  is  an  infuperable  ob- 
jedlion  to  tragheomedy.  Upon  that  account  the  Pro- 
xmk’d  Hufband  deferves  cenfure  ;  all  the  feenes  that 
bring  the  family  of  the  Wroiigheads  into  aaion,  being 
ludicrous  and  farcical,  are  in  a  very  different  tone  from 
the  principal  feenes,  difplayiiig  fevere  and  bitter  expo- 
Hulations  between  Lord  Towiiley  and  his  lady.  The 
fame  objedlion  touches  not  the  double  plot  of  the  Care- 
lefs  ILufband  ;  the  different  fiibjedls  being  fweetly  con- 
ne£fed,  and  having  only  fo  much  variety  as  to  rcfcmble 
fhades  of  colours  harmonioufly  mixed.  But  this  is  not 
all.^  T.he  under-plot  ought  to  be  coiine6led  with  that 
which  is  principal,  fo  much  at  leaff  as  to  employ  the 
fame  peiions :  the  under-plot  ought  to  occupy  the  in¬ 
tervals  or  paufes  of  the  principal  aaion  ;  and  both  ought 
to  be  concluded  together.  This  is  the  cafe  of  the 
pp  Meriy  Wives  of  Windfor. 

Violent  ac.  Violent  aftion  ought  never  to  be  reprefented  on  the 
not\o^be^  While  the  dialogue  goes  on,  a  thoufand  parti- 

fcprefent-  concur  to  delude  us  into  an  impreflion  of  reality  ; 

ed.  genuine  fentiments,  palfionatc  language,  and  perfiiafive 

geilure  ;  the  fpeaator,  onee  engaged,  is  willing  to  be 
deceived,  lofes  fight  of  himfelf,  and  without  fcruple 
enjoys  the  fpcaacle  as  a  reality.  From  this  abfent 
llate  he  is  roufed  by  violent  action ;  he  wakes  as  from 
a  pleafing  dream ;  and,  gathering  his  feiifes  about  him, 
finds  all  to  be  a  fidlion.  liorace  delivers  the  fame  rule  j 
and  founds  it  upon  the  fame  reafen ; 

Ne  pueros  coram  po])ulo  Medea  trucidet ; 

Aut  huinaiia  palam  coquat  exta  iiefarnis  Atreiis  t 

Aut  ill  avem  Progiie  vertatur,  Cadmus  in  aiigucm ; 

Quodcumqiic  ofleiidis  milii  fie,  iiicrcdiilus  odi. 

The  French  critics  join  with  Horace  in  excluding  blood 
from  the  11: age ;  but  overlookiiig  tlie  inoft  fubllantial 
objedion,  they  urge  only  that  it  is  barbarous  and  fliock- 
mg  to  a  polite  audience.  Thc^  Greeks  had  no  notion 
of  fiicli  delicacy,  or  rather  efliiiiiiiacy  j  witnefs  the  mur¬ 
der  of  Clytemneflra  by  her  fon  Orcfles,  paffnig  behind 
the  feene,  as  I'eprefenled  by  Sophocles  ;  her  voice  is 
heard  calling  out  for  raeicy,  bitter  cxpoflulatioiis  on  his 
part,  loud  fiirieks  upon  her  being  dabbed,  and  then  a 
deep  filence.  An  appeal  may  be  made  to  every  peifoii 
of  feeling,  whether  this  feene  be  ix)t  more  horrible  than 
if  the  deed  had  been  committed  in  fight  of  the  fpeda- 
tors  upon  a  fudden  gufl  of  paffioii.  If  Corneille,  in  re- 
prefenling  the  aftair  between  Iloratius  and  his  filler, 
upon  which  the  murder  enfiies  behind  the  feene,  had  no 
other  View  but  to  remove  from  the  fpe^tators  a  fhocking 
adion,  lie  was  guilty  of  a  capital  miflake :  for  murder 
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in  cold  blood,  which  in  ■  fome  mcafurc  was  the  cafe  as  Of  the 
represented,  is  more  fhoeking  to  a  polite  audience,  even 

where  the  conclufive  dab  is  not  feeii,  than  the  fame  a6l - 

performed  in  their  prefence  by  violent  and  unpremedita¬ 
ted  paffion,  as  fiiddenly  repented  of  as  committed.  Ad- 
difon^s  obferv'atioii  isjudf,  That  no  part  of  this  iiicl- x  q.  „ 
dent  ought  to  have  been  reprefented,  but  referred  for  44.  * 

a  nari'ative,  with  every  alleviating  circumdance  in  fa¬ 
vour  of  the  hero. 

A  few  words  upon  the  dialogue,  which  ought  to  be  The 
fo  conduced  as  to  be  a  true  reprefentation  of  nature.  conduTor 
We  talk  not  here  of  the  fentiments  nor  of  the  language 
( which  are  treated  elfewhere)  :  but  of  what  properly 
belongs  to  dialogue-writing  ;  where  every  fingle  fpeecli, 
fhort  or  long,  ought  to  arife  from  what  is  faid  by  the 
former  fpeaker,  and  fiiniifh  matter  for  what  comes  after 
till  the  end  of  the  feene.  In  this  view,  all  the  fpeechea 
from  fird  to  lad  reprefent  fo  many  links  of  one  regular 
chain.  No  author,  ancient  or  modern,  pofTeffes  the  art 
of  diedogue  equal  to  Shakefpeare.  Diyden,  in  that  par¬ 
ticular,.  may  judly  be  placed  as  his  oppofitc.  Me  fre¬ 
quently  iptToduces  three  or  four  perfons  fpeaking  upon 
the  fame  fubject,  each  throwing  out  his  own  notions 
feparately,  without  regarding  what  is  fiild  by  the  red  : 
take  for  an  example  the  fird  feene  of  Aurenzebe.  Some¬ 
times  he  makes  a  number  club  in  relating  an  event,  not 
to  a  dranger,  fuppofed  Ignorant  of  it,  biit  to  one  another, 
for  the  fake  merely  of  fpeaking  :  of  which  notable  fort 
of  dialogue  we  have  a  fpecimen  in  the  fird  feene  of  the 
fidt  part  of  the  Conqued  of  Granada.  In  the  feeond 
part  of  the  fame  tragedy,  feene  feeond,  the  King,  Abe- 
n^ar,  and  Zulema,  make  their  feparate  obfervations, 
like  fo  many  foliloquies,  upon  the  fluanating  temper  of 
the  mob  :  a  dialogue  fo  uncouth  puts  one  in  mind  of  two 
fliepheids  in  a  padoral  excited  by  a  prize  to  pronounce 
verfes  alternately,  each  in  praife  of  his  own  midrefs. 

This  manner  of  dialogue-writing,  befide  an  unnatural 
air,  has  another  bad  effea :  it  Hays  the  courfe  of  the 
aaion,  beeaufe  it  is  not  produaive  of  any  eonfequenee. 

In  Congix’ve’s  colnedks,  the  aaion  is  often  fufpended 
to  make  way  for  a  play  of  wit. 

No  fault  IS  more  common  among  writers  than  to  pro¬ 
long  a  fpeech  after  the  impatience  of  the  perfon  to  whom 
it  is  addrelfed  ought  to  prompt  him  or  her  to  break  In. 

Confider  only  how  the  Impatient  aaor  is  to  behave  in 
the  mean  time.  To  exprefs  his  impatience  in  violent 
a6lion  without  interrupting  would  be  unnatural ;  and  yet 
to  diflembie  his  impatience,  by  appearing  cool  where  he 
ought  to  be  highly  inflamed,  would  be  no  lefs  fo. 

Rhyme  being  unnatural  and  dlfgudfal  in  dialogue,  is 
happily  banifhed  from  our  theatre ;  the  only  v/onder  Is 
that  it  ever  found  admittance,  efpecially  auroiig  a  people 
aceudomed  to  the  more  manly  freedom  of  Sha'kefpeare^s 
dialogue.  By  banllhing  rhyme,  we  have  gained  fo  much 
as  never  once  to  dream  that  there  can  be  any  further 
improvement.  And  yet,  however  fuitable  blank  verfe 
may  be  to  elevated  charatSlers  and  warm  paflions,  it  mud 
appear  improper  andaffeaed  In  the  mouths  of  the  lower 
fort.  Why  then  fhonld^k  be  a  rule,  That  ever)^  feene 
in  tragedy  mud  be  In  blank  verfe  ?  Shakefpeare,  with 
great  judgment,  has  followed  a  different  rule  ♦  which  Is, 
to  Intermix  profe  with  verfe,  and  ordy  to  employ  the  latter 
where  it  is  required  by  the  importance  Or  dignity  of  the 
fubjea.  h  amiliar  thoughts  and  ordinaiy  faas  oii'^he 
to  be  expreffed  In  plain  language:  to  hear,  for 'example, 
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Tlie  three  a  footman  deliver  a  fimple  meffage  in  blank  verfe  muft 
Unifies,  appear  ridiculous  to  every  one  who  is  not  biafTed  by 
cuilom.  In  fhort,  that  variety  of  charaders  and  of 
fituations,  which  is  the  life  of  a  play,  requires  not 
only  a  fuitable  variety  in  the  fentiments,  but  alfo  in 
the  di6lion. 

§  3.  7^/je  T'hree  Unities* 

When  we  confider  the  chain  of  caufes  and  effefts  in 
the  material  world,  independent  of  purpofe,  defign,  or 
thought,  we  find  a  number  of  incidents  in  fucceflion, 
without  beginning,  middle,  or  end :  every  thing  that 
happens  is  both  a  caiife  and  an  effedl ;  being  the  effedl 
of  what  goes  before,  and  the  caufe  of  what  follows  ;  one 
incident  may  affe£l  us  more,  another  lefs ;  but  all  of 
tliem  are  links  in  the  univeidal  chain  :  the  mind,  in 
viewing  thefe  incidents,  cannot  reft  or  fettle  ultimately 
upon  any  one  ;  but  is  carried  along  in  the  train  with- 
joT  out  any  clofe. 

In  what  the  But  when  the  intelleftual  world  is  taken  under  view, 
unity  of  conjun<ftion  with  the  material,  the  feene  is  varied. 

deliberation,  will,  and  choice :  he  aims 
at  fome  end  ;  glory,  for  example,  or  riches,  or  conqueft, 
the  procuring  happinefs  to  Individuals,  or  to  his  country 
in  general :  he  propofes  means,  and  lays  plans  to  attain 
the  end  propofed.  Here  are  a  number  of  fadls  or  inci¬ 
dents  leading  to  the  end  in  view,  the  whole  compofing 
one  chain  by  the  relation  of  caufe  and  efte<ft.  In  running 
over  a  feries  of  fuch  faefts  or  incidents,  we  cannot  reft 
upon  any  one  ;  becaufe  they  are  prefented  to  us  as 
means  only,  leading  to  fome  end ;  but  we  reft  with  fa- 
tlsfadlion  upon  the  end  or  ultimate  event ;  becaufe  there 
the  purpofe  or  aim  of  the  chief  perfon  or  perfons  is  ac- 
complifhed.  This  indicates  the  beginning,  the  middle, 
^  Post,  c.  6.^^^  Ariftotle  calls  an  entire  aSton^* 

The  ftory  naturally  begins  with  defcrlbing  thofe  circum- 
ftanees  which  move  the  perfon  who  ads  the  principal 
part  to  form  a  plan,  in  order  to  compafs  fome  defircd 
event ;  the  profecution  of  that  plan,  and  the  obftrudions, 
carry  the  reader  into  the  heat  gf  adion  ;  the  middle  is 
properly  where  the  adion  is  the  moft  involved ;  and  the 
end  is  where  the  event  is  brought  about,  and  the  plan 
aecompli/hed. 

We  have  given  the  foregoing  example  of  a  plan 
■crowned  with  fuccefs,  becaufe  it  affords  the  cleareft  con¬ 
ception  of  a  beginning,  a  middle,  and  an  end,  in  which 
confifts  unity  of  adion ;  and  indeed  ftrider  unity  can¬ 
not  be  imagined  than  in  that  cafe.  But  an  adion  may 
have  unity,  or  a  beginning,  middle,  and  end,  without 
fo  intimate  a  relation  of  parts  ;  as  wdiere  the  cataftrophe 
is  different  from  what  is  intended  or  delired,  which 
frequently  happens  in  our  beft  tragedies.  In  the  iSneid, 
the  hero,  after  many  obftrudions,  makes  his  plan  ef- 
£/eM.  bf  f^^dual.  The  Iliad  is  form.ed  upon  a  different  model ; 
Criticifm,  it  begins  with  the  quarrel  between  Achilles  and  Aga¬ 
memnon  ;  goes  on  to  deferibe  the  feveral  effeds  produced 
by  that  caufe  ;  and  ends  in  a  reconciliation.  Here  is 
unity  of  adion,  no  doubt,  a  beginning,  a  middle,  and 
an  end ;  but  inferior  to  that  of  the  ./Eneld,  which  will 
thus  appear.  The  mind  hath  a  propenffty  to  go  for¬ 
ward  in  the  chain  of  hiftory  ;  it  keeps  always  m  view 
the  expeded  event ;  and  when  the  incidents  or  under- 
paits  are  conneded  by  their  relation  to  the  event,  the 
mind  mns  fvveetly  and  eaffly  along  them.  This  plea- 
fure  we  have  in  the  jEneid.  It  is  not  altogether  fo 
VoL. XV.  Parti. 
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pleafant  to  conned,  as  in  the  Iliad,  effeds  by  their  1  he  three 
common  caufe  ;  for  fuch  connedion  forces  the  mind  to  , 

a  continual  retrofped :  looking  backward  is  like  walk¬ 
ing  backward,  102 

If  unity  of  adion  be  a  capital  beaut)^  in  fable  Imita- Unity  of 
tive  of  human  affairs,  a  plurality  of  unconneded  fables 
muft  be  a  capital  deformity.  For  the  fake  of  variety, 
we  indulge  an  under-plot  that  is  conneded  with  the 
principal :  but  two  unconneded  events  are  extremely  un- 
pleafant,  even  where  the  fame  adors  are  engaged  in. 
both.  Ariofto  is  quite  licentious  in  that  particular :  he 
carries  on  at  the  fame  time  a  plurality  of  unconneded 
ftories.  His  only  excufe  is,  that  his  plan  is  perftdly 
well  adjufted  to  his  fubjed ;  for  every  thing  in  the 
Orlando  Furiofo  Is  wild  and  extravagant. 

Though  to  ftate  fads  In  the  order  of  time  is  natural, 
yet  that  order  may  be  varied  for  the  fake  of  confpicuous 
beauties.  If,  for  example,  a  noted  ftory,  cold  and 
fimple  in  its  ffrft  movements,  be  made  the  fubjed  of  an 
epic  poem,  the  reader  may  be  hurried  Into  the  heat  of 
adion  ;  referving  the  preliminaries  for  a  converfatioii- 
piece.  If  thought  neceffary :  and  that  method,  at  the 
fame  time,  hath  a  peculiar  beauty  from  being  dramatic. 

But  a  privilege  that  deviates  from  nature  ought  to  be 
fparingly  indulged ;  and  yet  romance-writers  make  n^j 
difficulty  of  prefenting  to  the  reader,  without  the  lead 
preparation,  unknown  perfons  engaged  In  fome  arduous 
adventure  equally  unknown.  In  Caffandra,  two  per- 
fonages,  who  aftei^vards  are  difeovered  to  be  the  heroes 
of  the  fable,  ftart  up  completely  armed  upon  the  banks 
of  the  Euphrates,  and  engage  in  a  fingle  combat. 

A  play  analyfed  is  a  chain  of  conneded  fads,  of 
which  each  feene  makes  a  link.  Each  feene,  accord¬ 
ingly,  ought  to  produce  fome  incident  relative  to  the 
cataftrophe  or  ultimate  event,  by  advancing  or  retard¬ 
ing  it.  A  feene  that  produceth  no  incident,  and  for 
that  reafon  may  be  termed  barren,  ought  not  to  be  In¬ 
dulged,  becaufe  it  breaks  the  unity  of  adion  ;  a  barren 
feene  can  never  be  intitled  to  a  place,  becaufe  the  chain 
Is  complete  without  It.  In  the  Old  Bachelor,  the 
3d  feene  of  ad  2.  and  all  that  follow  to  the  end  of  that 
ad,  are  mere  converfatlon-pieces,  produdive  of  no  con- 
fequence.  The  10th  j^id  iith  feenes,  ad  3.  Double 
Dealer,  and  the  icth,  i  ifn,  12th,  13th,  and  14th  feenes* 
ad  I.  Love  for  Love,  are  of  the  fame  kind.  Neither 
is  The  W ay  of  the  World  entirely  guiltlcfs  of  fuch  feenes. 

It  will  be  no  juftification  that  they  help  to  difplay  cha- 
raders  :  it  were  better,  like  Dryden  In  his  dramatis 
perfome,  to  deferibe  charaders  beforehand,  which  would 
not  break  the  chain  of  adion.  But  a  writer  of  genius 
has  no  occafion  for  fuch  artIHce :  he  can  difplay  the 
charaders  of  his  perfonages  much  more  to  the  life  in 
fentiment  and  adion.  Flow  fuccefsfuliy  is  this  done  by 
Shakefpeare  !  in  w^hofe  works  there  is  not  to  be  found 
a  ftngle  barren  feene. 

Upon  the  whole,  it  appears,  that  all  the  fads  in  an 
hiftoiicul  fable  ought  to  have  a  mutual  connedion,  by 
their  common  relation  to  the  grand  event  or  cataftrophe. 

And  this  relation,  in  which  the  unity  of  adion  confifts, 
is  equally  effential  to  epic  and  dramatic  compofttlons. 

How  far  the  unities  of  time  and  of  place  are  effential,  w^he?her 
is  a  qiieftion  of  greater  intricacy.  Thefe  unities  were  unity  of 
ftridly  obferved  in  the  Greek  and  Roman  theatres;  and^mc  and 
they  are  Inculcated  by  the  French  and  Englifh  critics 
as  effential  to  every  dramatic  compofttlon.  In  theory  ' 
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T^,e  three  tliefc  unities  nre  iilfo  acknowledged  by  our  .bed  poets, 
Unities,  thougli  their  practice  feldom  con'efponds :  they  are  often 
'  ^  "" forced  to  take  liberties,  wlilcli  they  pieteiid  not  to  jufti- 
fy,  againft  the  praidice  of  the  Greeks  and  Romans,  and 
agalnll  the  folcinn  decifion  of  their  own  countrymen. 
Blit  in  the  courfe  of  this  inquiry  it  \y111  be  made  evident, 
that  in  this  article  we  are  under  no  neceffity  to  copy 
the  ancients;  and  that  our  critics  are  guilty  of  a  mlilake, 
in  admitting  no  greater  latitude  of  place  and  time  than 
was  admitted  in  Greece  and  Rome.  ^ 

Indeed  the  unities  of  pl^ce  and  time  are  not,  by  the 
mod  rigid  critics,  required  in  a  narrative  poem.  In 
.  fuch  compofition,  if  it  pretend  to  cop-y  nature,  thefe 

unities  would  be  abfurd  ;  becaufe  real  evc\ts  are  leldom 
confined  within  narrow  limits  either  of  place  or  of  time  : 
and  yet  we  can  follow  liiflory,  or  an  hiftorical  fable, 
through  all  its  changes,  with  the  greatefl  facility  :  we 
never  once  think  of  meafuring  the  real  time  by  what  is 
taken  in  reading;  nor  of  fonning  any  connection  between 
the  place  of  a6lion  and  that  which  we  occupy. 

We  are  aware,  that  the  drama  differs  fo  far  from  the 
epic  as  to  admit  different  rules.  It  will  be  obferved. 
That  an  hiftorical  fable,  intended  for  reading  folely, 
is  under  no  limitation  of  time  or  of  place  more  than  a 
genuine  liiftory  ;  but  that  a  dramatic  compofition  cannot 
be  accurately  reprefented  unlefs  it  be  limited,  as  its  re- 
prefentation  is,  to  one  place  and  to  a  few  hours  ;  and 
therefore  that  no  fable  can  be  admitted  but  what  has  thefe 
properties,  becaufe  it  would  be  abfurd  to  compofe  a  piece 
for  reprefentation  that  cannot  be  juftly  reprefented.’^ 
This  argument  lias  at  leaft  a  plaufible  appearance  ;  and 
yet  one  is  apt  to  fufpeCt  fome  fallacy,  confidering  that 
no  Clitic,  however  ftrl6l,  has  ventured  to  confine  the 
unities  of  place  and  of  time  within  fo  narrow  bounds. 

A  view  of  the  Grecian  drama,  compared  with  our 
own,  may  perhaps  relieve  us  from  this  dilemma  :  if  they 
be  differently  conftruCfed,  as  fhallbemade  evident,  it  is 
poflible  that  the  foregoing  reafonlng  may  not  be  equally 
applicable  to  both. 

They  were  authors  agree,  that  tragedy  In  Greece  was  deri- 

cffential  to  ved  from  the  hymns  in  praife  of  Bacchus,  which  were 
the  Greek  fung  in  parts  by  a  chorus.  Thefpis,  to  relieve  the  fmg- 
•  ers,  and  for  the  fake  of  variety,  introduced  one  aiftor, 
whofe  province  it  was  to  explaip  hiftorically  the  fubje£l 
of  the  fong,  and  who  occafionally  reprefented  one  or 
other  perfonage.  Efehylus,  introducing  a  fecond  a£for, 
formed  the  dialogue  ;  by  which  the  perfonnance  be¬ 
came  dramatic  ;  and  the  a6lors  were  multiplied  when 
the  fubjeift  reprefented  made  it  neceffary.  But  ftill  the 
chorus,  which  gave  a  beginning  to  tragedy,  was  confi- 
dered  as  an  effential  part.  The  firft  feene,  generally, 
unfolds  the  preliminary  clrcumftances  that  lead  to  the 
grand  event ;  and  this  feene  is  by  Ariftotle  termed  the 
prologue.  In  the  fecond  feene,  where  the  a^fion  pro¬ 
perly  begins,  the  chorus  is  introduced,  which,  as  origi¬ 
nally,  continues  upon  the  ftage  during  the  whole  per¬ 
formance  :  the  chorus  frequently  makes  one  in  the  dia¬ 
logue  ;  and  when  the  dialogue  happens  to  be  fufpended, 
the  chorus,  during  the  interval,  is  employed  in  linglng. 
Sophocles  adheres  to  this  plan  religioufly.  Euripides  is 
not  altogether  fo  correift.  In  fome  of  his  pieces  it  be¬ 
comes  neceffary  to  remove  the  chorus  for  a  little  time  ; 
Imt  when  that  imufual  ftep  is  rifl^ed,  matters, are  fo  or¬ 
dered,  as  not  to  interrupt  the  reprefentation :  the  chorus 
never  leave  the  ftage  of  their  own  accord,  but  at  the 
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command  of  fome  principal  perfonage,  who  conftantly  The  thre$ 
Avaits  their  return.  Unities. 

Thus  the  Grecian  drama  is  a  continued  reprefentation 
without  any  interruption  ;  a  circumftance  that  merits 
attention.  A  continued  reprefentation  without  apaufe 
affords  not  opportunity  to  vary  the  place  of  a£lion,  nor 
to  prolong  the  time  of  the  action  beyond  that  of  the  re¬ 
prefentation.  To  a  reprefentation  fo  confined  in  place  - 
and  time,  the  foregoing  reafoning  is  ffriiftly  applicable  ; 
a  real  or  feigned  action,  that  is  brought  to  a  conclufion 
after  confiderable  intervals  of  time  and  frequent  changes 
of  place,  cannot  accurately  be  copied  in  a  reprefenta¬ 
tion  that  admits  no  latitude  in  either.  Hence  it  is,  that 
the  unities  of  place  and  of  time,  were,  or  ought  to  have 
been,  ftricRly  obferved  in  the  Greek  tragedies;  which  is 
made  neceffary  by  the  very  conftitution  of  their  drama, 
for  it  is  abfurd  to  compofe  a  tragedy  that  cannot  be 
juftly  reprefented. 

Modern  critics,  who  for  our  drama  pretend  to  efta-  Not  to  the 
blifh  rules  founded  on  the  pra6iice  of  the  Greeks,  are  French  cr 
guilty  of  an  egregious  blunder.  The  unities  of  place 
and  of  time  were  in  Greece,  as  we  fee,  a  matter  of  ne- 
ceffitv,  not  of  choice  ;  and  it  is  eafy  to  Ihow,  that  if 
we  fubmit  to  fuch  fetters,  it  muft  be  from  choice,  not 
neceffity.  This  will  be  evident  upon  taking  a  view  of 
the  conftitution  of  our  drama,  which  differ?  widely  frona 
that  of  Greece  ;  whether  more  or  Icfs  perfect,  is  a  dif¬ 
ferent  ppint,  to  be  handled  afterward.  By  dropping 
the  chorus,  opportunity  is  afforded  to  divide  the  repre- 
fentatipn  by  intervals  of  time,  during  which  the  ftage  is 
evacuated  and  the  fpeddacle  fufpended.  This  qualifies 
our  drama  for  fubjedfts  fpread  through  a  wide  fpace  both 
of  time  and  of  place  :  the  time  fuppofed  to  pafs  during 
the  fufpenfion  of  the  reprefentation  is  not  meafured  l)y 
the  time  of  the  fufpenfion  ;  and  any  place  may  be  fiip- 
pofed,  as  it  is  not  in  fight ;  by  which  means,  many  fiib- 
je£l:s  can  juftly  be  reprefented  in  our  theatres,  that  were 
excluded  from  tliofe  of  ancient  Greece.  This  doiftrine 
may  be  illuftrated,  by  comparing  a  modern  play  to  a  fet 
of  hiftorical  piftures  ;  let  us  fiippofe  them  five  in  num¬ 
ber,  and  the  refemblance  will  be  complete  :  each  of  the 
pictures  refembles  an  a<ft  in  one  of  our  plays:  there  muft 
neceffarily  be  the  ftriiftcft  unity  of  place  and  of  time  in 
each  pifture  ;  and  the  fame  neceffity  requires  thefe  two 
unities  during  each  a£l  of  a  play,  becaufe  during  an  adl 
there  is  no  interruption  in  the  fpedlacle.  Now,  when 
we  view  in  fucceffion  a  number  of  fuch  hiftorical  pic¬ 
tures,  let  it  be,  for  example,  the  hiftory  of  Alexander  by 
Le  Brun,  we  have  no  difficulty  to  conceive,  that  months 
or  years  have  paffed  between  the  events  exhibited  in  two 
different  pidlures,  though  the  interruption  is  impercep¬ 
tible  in  paffmg  our  eye  from  the  one  to  the  other ;  and 
we  have  as  little  difficulty  to  conceive  a  change  of  place, 
however  great :  in  \vhlch  view,  there  is  truly  no  diffe¬ 
rence  between  five  a6ls  of  a  modern  pjay  and  five  fuch 
pictures.  Where  the  reprefentation  is  fufpended,  we 
can  with  the  greatefl  facility  fuppofe  any  length  of  time 
or  any  change  of  place  :  the  fpedlator,  it  is  truc^  may 
be  confeious,  that  the  jeal  time  and  place  are  not  the 
fame  with  what  are  employed  in  the  reprefentation  ; 
but  this  is  a  work  of  refie£lion  ;  and  by  the  fame  re- 
fte6lion  he  may  alfo  be  confeious,  that  Garrick  is  not 
King  Lear,  that  the  playhoufe  is  not  Dover  cliffs,  nor 
the  noife  he  hears  thunder  and  lightning.  In  a  word, 
after  an  interruption  of  the  reprefentation,  it  is  not 
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more  difficult  for  a  fpeaator  to  imagine  a  new  place, 
or  a  different  time,  than,  at  the  commencement  of  the 
play,  to  imagine,  himfelf  at  Rome,  or  in  a  period  of 
time  two  thoufand  years  back.  And  Indeed,  it  is  abun¬ 
dantly  ridiculous,  that  a  critic,  who  is  willing  to  hold 
candle-light  for  fun-ihine,  and  fome  painted  canvaffes  for 
a  palace  or  a  prifon,  fhould  affed  fo  much  difficulty  in 
imagining  a  latitude  of  place  or  of  time  in  the  fable,  be¬ 
yond  what  is  necefiar}"  in  the  reprefentation. 

TliCre  are,  it  mufl  be  acknowledged,  fome  effeifts  of 
great  latitude  in  time  that  ought  never  to  be  indulged 
m  cl  compobtloii  for  the  theatre  :  nothing  can  be  more 
abfurd,  than  at  the  clofe  to  exhibit  a  full-grown  perfon 
who  appears  a  child  at  the  beginning:  the  mind  rejects, 
as  contrary  to  ail  probability,  luch  latitudcj  of  time  as 
is  requifite  for  a  change  fo  remarkable.  The  greateft 
change  from  places  to  place  hath  not  altogether  the  fame 
bad  effect ;  in  the  bulk  of  human  affairs  place  is  not  ma¬ 
terial  ;  and  the  mind,  when  occupied  with  an  intereft- 
ing  event,  is  little  regardful  of  minute  clrcumftances : 
thefe  may  be  varied  at  will,  becaufe  they  fcarce  make 
any  impreffion. 

At  the  fame  time,  it  is  not  here  meant  to  juffify  li¬ 
berty  without  any  referve.  An  unbounded  licence  with 
relation  to  place  and  time,  is  faulty,  for  a  reafon  that 
feems  to  have  been,  overlooked,  which  is,  that  it  fcldom 
fails,  to  break  the  unity  of  adfion  ;  in  the  ordinary 
courfe  of  human  affairs,  fingle  events,  fuch  as  are  fit  to 
be  rcprefeiited  on  the  ftage,  are  coiilined  to  a  narrow 
fpot,  and  generally  employ  no  great  extent  of  time : 
ive  accordingly  ftldom  find  ftricf  unity  of  a£lion  in  a 
dramatic  compofition,  where  any  remarkable  latitude  is 
indulged  in  thefe  particulars.  It  may  even  be  admit¬ 
ted,  that  a  compofition  which  employs  but  one  place, 
and  requires  not  a  greater  length  of  time  than  is  necef- 
fary  for  the  reprefentation,  is  fo  much  the  more  perfedf; 
becaufe  .the  confining  an  event  within  fo  narrow  bounds, 
contributes  to  the  unity  of  action,  and  alfo  prevents 
that  labour,  however,  flight,  which  the  mind  muff  un¬ 
dergo  in  imagining  frequent  changes  of  place,  and  ma¬ 
ny  intervals  of  time.  But  ffill  we  muff  infill,  that  fuch 
limitation  of  place  and  time  as  was  neceffary  in  the  Gre¬ 
cian  drama,  is  no  rule  to  us  ;  and  therefore,  that  though 
fuch  limitation  adds  one  beauty  more  to  the  compofi¬ 
tion,  it  is  at  beff  but  a  refinement,  which  may  juftly 
give  place  to  a  thoufand  beauties  more  fubffantial. 
And  we  may  add,  that  it  is  extremely  difficult,  if  not 
impra£licable,  to  contradl  witliin  the  Grecian  limits 
any  fable  fo  fruitful  of  incidents  in  number  and  variety 
as  to  give  full  fcope  to  the  fludluation  of  paffion. 

It  may  now  appear,  that  critics  who. put  the  unities 
of  place  and  of  time  upon  the  fame  footing  with  the 
unity  of  aftlon,  making  them  all  equally  effential,  have 
not  attended  to  the  nature  and  conffitiition  of  the  mo¬ 
dern  drama.  If  they  admit  an  interrupted  reprefenta- 
tion,  with  which  no  writer  finds  fault,  it  is  abfurd  to 
reje£l  its  greateff  advantage,  that  of  reprefenting  many 
intereffing  fiibje£ls  excluded  from  the  Grecian  Itage. 
If  there  needs  muff  be  a  reformation,  why  not  reffore 
the  ancient  chorus  and  the  ancient  continuity  of  adlion? 
There  is  certainly  no  medium  ;  for  to  admit  an  inter¬ 
ruption  without  relaxing  from  the  ttri6l  unities  of  place 
and  of  time,  is  in  effedl  to  load  us  with  all  the  incon¬ 
veniences  of  the  ancient  drama,  and  at  the  .fame  time  to 
with-hold  from  us  its  advantages. 


TRY.  2it 

And  therefore  the  only  proper  queffion  is,  Whether  The  three 
our  model  be  or  be  not  a  real  improvement  ?  This  in-  , 

deed  may  fairly  be  called  in  queffion  ;  and  in  order  to  a 
comparative  trial,  fome  particulars  muff  be  premifed.  Whether 
When  a  play  begins,  we  have  no  difficulty  to  adjuff  ouro^r  drama 
imagination  to  the  fccne  of  adlion,  however  diffant  it  be 
in  time  or  in  place  ;  becaufe  we  know  that  the  play  is  a 
reprefentation  only.  The  cafe  is  very  different  after  we  Greece, 
are  engaged :  it  is  the  perfedlion  of  reprefentation  to 
hide  itfelf,  to  impofe  on  die  fpedlator,  and  to  produce  in 
him  an  impreffion  of  reality,  as  if  he  were  fpedlator  of 
a  real  event  ;  but  any  interruption  annihilates  that  im¬ 
preffion,  by  roufing  him  out  of  his  waking  dream,  and 
unhappily  refforiiig  him  to  his  fenfes.  So  difficult  it  is 
to  Jupport  the  impreffion  of  reality,  that  much  flighter 
interruptions  than  the  interval  between  two  adls  are  ful- 
ficieiit .  to  diffolve  the  charm :  in  the  5th  adl  of  the 
Mournmg  Bridey  the  three  firft  fceiies  are  in  a  room  of 
ftate,  the  fourth  in  a  prifon;  and  the  change  is  operated 
by  Ihifting  the  feene,  which  is  done  in  a  trice  ;  but 
however  quick  the  tranfitioii  may  be,  it  is  impradlicable 
to  impofe  upon  the  fpeftators  fo  as  to  make  them  con¬ 
ceive  that  they  are  adlually  carried  from  the  palace  to 
the  prifon;  they  immedLitcly  refledl,  that  the  palace  and 
prifon  are  imaginar}",  and  that  the  whole  is  a  fidtion. 

From  thefe  premifes,  one  will  naturally  be  led,  at  firff 
view,  to  pronounce  the  frequent  intcrriiptlonB  in  the 
modern  drama  to  be  an  imperfeclion.  It  will  occur, 

“  That  every  interruption  muff  have  the  effcdl  to  banifh 
the  dream  of  reality,  and  with  it  to  baiiifii  our  concern, 
which  cannot  iubfiff  while  we  are  confcioiis  that  all  is  a 
fidlion  ;  and  therefore,  that  in  the  modern  drama,  fuffi- 
cient  time  is  not  afforded  for  fludluation  and  fwelling  of 
pafiioii,  Hkc  what  is  afforded  in  that  of  Greece,  where 
there  is  no  interruption.”  This  reafoniiig,  it  muff  be 
owned,  has  a  fpecious  appearance  :  but  we  muff  not  be¬ 
come  faint-hearted  upon  the  firff  repulfc;  let  us  rally  our 
troops  for  a  fecond  engagement. 

On  the  Greek  ffage,  whatever  may  have  been  the  cafe 
on  the  Roman,  the  reprefentation  was  never  interrupted, 
and  the  divifion  by  adls  was  totally  unknown.  The 
word  never  once  occurs  in  Ariffotle’s  Poetics,  in 
which  he  defines  exadlly  ever)^  part  of  the  drama,  and 
divides  it  into  the  beginning,  the  middle,  and  the  end. 

At  certain  intervals  indeed  the  adlors  retired  ;  but  the 
ftage  was  not  then  left  empty,  nor  the  curtain  let  fall ; 
for  the  chorus  continued  and  fiing.  Neither  do  thefe 
fongs  of  the  chorus  divide  the  Greek  tragedies  into  five 
portions,  fimilar  to  our  a<ffs ;  though  fome  of  the  com¬ 
mentators  have  endeavoured  to  force  them  into  this  of¬ 
fice.  But  it  is  plain,  that  the  intervals  at  which  the 
chorus  fung  are  extremely  unequal  and  irregular,  fuited 
to  the  occafion  .and  the  fubjedl ;  and  v/ould  divide  the 
play  fometimes  into  three,  fometlmes  into  feven  or  eight 
a£ls. 

As  pradlice  has  now  effablifiied  a  different  plan  on 
the  modern  ftage,  has  divided  every  play  into  five  a(ffs, 
and  made  a  total  paiife  in  the  reprefentation  at  the  end 
of  each  a£l,  the  queffion  to  be  coniidered  is.  Whether 
the  plan  of  the  ancient  or  of  the  modern  drama  is  beff 
qualified  for  making  a  deep  impreffion  on  the  mind  ? 

That  the  preference  is  due  to  the  plan  of  the  modern 
drama,  will  be  evident  from  the  following  confiderations. 

If  it  be  indeed  true,  as  the  advocates  for  the  three  uni¬ 
ties  allege,  that  the  audience  is  deluded  into  the  belief 
D  d  2  of 
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of  the  reality  of  a  well-afted  tragedy,  it  is  certain  that 
this  delufion  cannot  be  long  fupported ;  for  when  the 
fpirits  are  exhaufted  by  clofe  attention,  and  by  the  agi¬ 
tation  of  paffion,  an  uneafinefs  enfues,  which  never  fads 
to  banifh  the  waking  dream.  Now  fuppofing  the  time 
that  a  man  can  employ  with  llridl  attention  without 
wandering  to  be  no  greater  than  is  requifite  for  a  fingle 
a6l  (a  fuppofition  that  cannot  be  far  from  truth),  it 
follows,  that  a  continued  reprefentation  of  longer  en¬ 
durance  than  an  ad,  iniiead  of  giving  fcope.  to  fiudua- 
tion  and  fwelling  of  paliion,  would  overfti-ain  the  at¬ 
tention,  and  produce  a  total  abfence  of  mind.  In  this 
refped,  the  four  paufes  have  a  fine  effed  ;  for  by  af¬ 
fording  to  the  audience  a  feafonable  refpite  when  the 
impreffioa  of  reality  is  gone,  and  while  notliing  material 
is  in  agitation,  they  relieve  the  mind  from  its  fatigue  ; 
and  confequently  prevent  a  wandering  of  thought  at  the 
very  time  poffibly  of  the  moft  interefting  fcenes. 

In  one  article,  indeed,  the  Grecian  model  has  greatly 
the  advantage  :  its  chorus,  during  an  interval,  not  only 
preferves  alive  the  impref&ons  made  upon  the  audience, 
but  alfo  prepares  their  hearts  finely  for  new  imprcffions. 
In  our  theatres,  on  the  contrary,  the  audience,  at  the 
end  of  every  ad,  being  left  to  trifle  time  away,  lofe 
every  w^arm  impreflion  ;  and  they  begin  the  next  ad 
cool  and  unconcerned,  as  at  the  commencement  of  the 
reprefentation.  This  is  a  grofs  malady  in  our  theatrical 
reprefentatioiis  ;  but  a  malady  that  luckily  is  not  incu¬ 
rable  :  to  revive  the  Grecian  chorus,  would  be  to  revive 
the  Grecian  ilavery  of  place  and  time ;  but  we  can  fi¬ 
gure  a  detached  chorus  coinciding  with  a  paufe  in  the 
reprefentation,  as  the  ancient  chorus  did  with  a  paufe 
in  the  principal  adion.  What  objedion,  for  example, 
can  there  He  againfl:  mufic  between  the  ads,  vocal  and 
inftrumental,  adapted  tJthefubjed?  Such  detached  cho¬ 
rus,  without  putting  us  under  any  limitation  of  time  or 
place,  would  recruit  the  fpirits,  and  would  preferve  en¬ 
tire  the  tone,  if  not  the  tide,  of  paffion  :  the  mufic,  af¬ 
ter  an  ad,  fliould  commence  in  the  tone  of  the  prece¬ 
ding  paffion,  and  be  gradually  varied  till  it  accord  with 
the  tone  of  the  paffion  that  is  to  fiicceed  in  the  next 
ad.  The  muflc  and  the  reprefentation  would  both  of 
them  be  gainers  by  their  conjundion  ;  which  will  thus 
appear.  Mufic  that  accords  wdth  the  prefent  tone  of 
mind,  is,  on  that  account,  doubly  agreeable  ;  and  ac¬ 
cordingly,  though  mufiG  fingly  hath  not  powder  to  raife 
a  paffion,  it  tends  greatly  to  fupport  a  paffion  already 
raifed.  Further,  mufic  prepares  us  for  the  paffion  that 
follows,  by  making  cheerful,  tender,  melancholy,  or 
animated  Impieffions,  as  the  fubjed  requires.  Take  for 
an  example  the  firfl  fcene  of  the  Mourning  Bride y  where 
foft  mulic,  in  a  melancholy  ftraln,  prepares  us  for  Al- 
meria’s  deep  diilrefs.  In  this  manner,  mufic  and  repre¬ 
fentation  fupport  each  other  delightfufly  :  the  impref- 
fion  made  upon  the  audience  by  the  reprefentation,  is  a 
line  preparation  for  the  mufic  that  fucceeds ;  and  the 
impreffion  made  by  the  mufic,  is  a  fine  preparation  for 
the  reprefentation  that  fiiccecds.  It  appears  evident, 
that  by  fome  fuch  contrivance,  the  modern  di*ama  may 
be  Improved,  fo  as  to  enjoy  the  advantage  of  the  an¬ 
cient  chorus  without  its  flavifh  limitation  of  place  and 
time.  But  to  return  to  the  compailfon  between  the  an- 
ci  nt  and  the  modern  drama. 

The  numberlefs  improprieties  forced  upon  the  Greek 
di-amatic  poets  by  the  ccnftitution  of  their  drama,  may 
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be  fuflicient,  one  fliould  think,  to  make  us  prefer  the  three 
modern  drama,  even  abflrading  from  the  improvement 
propofed.  To  prepare  the  reader  for  tliis  article,  it  uo^ 
mull  be  premifed,  that  as  in  the  ancient  drama  the  place  Phc  mo- 
of  adion  never  varies,  a  place  ncceffiarily  muH  be  chofen  km  di  a- 
to  which  every  perfon  may  have  accefs  without  any 
probability.  This  confines  the  fcene  to  fome  open  place, 
generally  the  court  or  area  before  a  palace  ;  which  ex¬ 
cludes  from  the  Grecian  theatre  tranfadions  within 
doors,  though  thefe  commonly  are  the  moll  important. 

Such  cruel  rellraint  is  of  itfelf  fufficient  to  cramp  the 
mofl  pregnant  invention  ;  and  accordingly  the  Greek 
writers,  in  order  to  preferve  unity  of  place,  are  reduced 
to  woful  improprieties.  In  the  Hippo lyt us  of  Euiipides 
(ad  I.  fc.  6.),  Phedra,  diflreffed  in  mind  and  body,  is 
carried  without  any  pretext  from  her  palace  to  the 
place  of  adion  ;  is  there  laid  upon  a  couch,  unable  ta 
fupport  herfelf  upon  her  limbs;  and  made  to  utter  many 
things  improper  to  be  heard  by  a  number  of  women 
who  form  the  chorus  :  and  what  is  flill  more  improper, 
her  female  attendant  ufes  the  flrongell  intreaties  to 
make  her  reveal  the  fecret  caufe  of  her  angulfh  ;  which 
at  lafl  Phedra,  contrary  to  decency  and  probability.  Is 
prevailed  upon  to  do  in  prefence  of  that  very  chorus 
(ad  2.  fc.  2.)  Alcefles,  in  Euripides,  at  the  point  of 
death.  Is  brought  from  the  palace  to  the  place  of  adion, 
groaning  and  lamenting  her  untimely  fate  (ad  2.  fc.  I.)  . 

In  the  Trachinia  of  Sophocles  (ad.  2.),  a- fecret  is 
imparted  to  Dejanira,  the  wife  of  Hercules,  in  prefence 
of  the  chorus.  In  the  tragedy  of  Iphigeniay  the  meflcn- 
ger  employed  to  Inform  Clytemneftra  that  Iphlgenia  was 
facrificed,  flops  fhort  at  the  place  of  adion,  and  with  a 
loud  voice  calls  the  queen  from  her  palace  to  hear  the 
news.  Again,  in  the  Iphigenia  in  Tauris  (ad  4.),  the^ 
neceflary  prefence  of  the  chorus  forces  Euripides  into  a 
grofs  abfurdity,  which  is  to  form  a  fecret  in  their  hear¬ 
ing  ;  and,  to  difguife  the  abfurdity,  much  court  is  paid 
to  the  chorus,  not  one  woman  but  a  number,  to  engage 
them  to  fecrecy.  In  the  Medea  of  Euripides,  that  prin- 
cefs  makes  no  difficulty,  in  prefence  of  the  chorus,  ta 
plot  the  death  of  her  hufban'd;  of  his  miflrefs,  and  of  her 
father  the  king  of  Corinth,  all  by  poifon  :  it  was  ne- 
ceflary  to  bring  Medea  upon  the  ilage  ;  and  there  is 
but  one  place  of  adion,  which  is  always  occupied  by 
the  chorus.  This  fcene  clofes  the  fecond  ad  ;  and  in 
the  end  of  the  third,  ffie  frankly  makes  the  chorus 
her  confidents  in  plotting  the  murder  of  her  own  chil¬ 
dren.  Terence,  by  identity  of  place,  is  often  forced 
to  make  a  convcrfation  within  doors  be  heard  on  the 
open  flreet :  the  cries  of  a  woman  in  labour  are  there 
heard  dlilindly.  m 

The  Greek  poets  are  not  lefs  hampered  by  unity  of  fficonve- 
time  than  by  that  of  place.  In  the  Hippolytus  of 
ripides,  that  prince  is  baniflied  at  the  end  of  the 
ad  ;  and  in  the  firfl  fcene  of  the  following  ad,  a  mef-  cient  dra- 
fenger  relates  to  Thefeus  the  whole  particulars  of  the 
death  of  Hippolytus  by  the  fea-monfler  :  that  remark¬ 
able  event  mull  have  occupied  many  hours  ;  and  yet  in 
the  reprefentation  it  is  confined  to  the  time  employed 
by  the  chorus  upon  the  fong  at  the  end  of  the  4th  ad. 

The  inconfiflency  is  llill  greater  in  the  /p/?igenia  in  Tau¬ 
ris  (ad  5.  fc.  4.)  :  the  fong  could  not  exhaufl  half  an 
hour  ;  and  yet  the  incidents  fuppofed  to  have  happened 
during  that  time  could  not  naturally  have  been  tranfaded 
inlcfs  than  half  a  day. 
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The  Greek  artifts  arc  forced,  not  lefs  frequently,  to 
tranfgrefs  another  rule,  derived  alfo  from  a  continued 
reprefentation.  The  rule  is,  that  as  a  vacuity,  however 
momentary,  interrupts  the  reprefentation,  it  is  neceffary 
that  the  place  of  aaion  be  conilantly  occupied.  So¬ 
phocles,  with  regard  to  that  rule  as  well  as  to  others,  is 
generally  corred  ;  but  Euripides  cannot  bear  fuch  re- 
flraint;  he  often  evacuates  the  ftage,  and  leaves  it  empty 
for  others.  Iphigenia  in  Tauils,  after  pronouncing  a 
foliloquy  in  the  firft  fcene,  leaves  tiie  place  of  adion, 
and  is  fucceeded  by  Oreftes  and  Pylades :  they,  after 
fome  converfation,  walk  oif ;  and  Iphigenia  re-enters, 
accompanied  with  the  chorus.  In  the  AlcefLes,  which 
is  of  the  fame  author,  the  place  of  adion  is  void  at  the 
end  of  the  third  ad.  It  is  true,  that  to  cover  the  irre¬ 
gularity,  and  to  preferve  the  reprefentation  in  motion, 
Euripides  is  careful  to  fill  the  ftage  without  lofs  of  time: 
but  this  ftili  is  an  interruption,  and  a  link  .of  the  chain 
broken  :  for  daring  the  change  of  the  adors,  there 
muft  be  a  fpace  of  time,  during  which  the  ftage  is  oc¬ 
cupied  by  neither  fet.  It  makes  indeed  a  more  re¬ 
markable  interruption,  to  change  the  place  of  adion  as 
well  as  the  adors  j  but  that  was  not  pradicable  upon 
the  Grecian  ftage. 

It  is  hard  to  fay  upon  what  model  Terence  has 
formed  liis  plays.  Having  no  chorus,  there  is  a  paufe 
in  the  reprefentation  at  the  end  of  every  ad :  but  ad¬ 
vantage  is  not  taken  of  the  ceflation,  even  to  vary  the 
place  of  adion  ;  for  the  ftreet  is  always  chofen,  where 
every  thing  paffing  may  be  feen  by  every  perfon  ;  and 
by  that  choice,  the  moft  fprightly  and  Interefting  parts 
of  the  adion,  which  commonly  pafs  within  doors,  are 
excluded;  witnefstlie  laft  ad  of  the  Eunuch,  He  hath 
fubmitted  to  the  like  flavery  with  refped  to  time.  In 
a  word,  a  phiy  with  a  regular  chorus,  is  not  more  con¬ 
fined  in  place  and  time  than  his  plays  are.  Thus  a  zea¬ 
lous  fedary  follows  implicitly  ancient  forms  and  cere¬ 
monies,  without  once  confidering  whether  their  intro- 
dudive  caufebe  ftill  fubfifting.  Plautus,  of  a  bolder 
genius  than  Terence,  makes  good  ufe  of  the  liberty  af¬ 
forded  by  an  interrupted  reprefentation  :  he  varies  the 
place  of  adion  upon  all  occafions,  when  the  variation 

fults  his  purpofe.  ,  .  .  ,  n  , 

No  chanvc  The  Intelligent  reader  wlU  by  tins  time  underftand, 
of  time  or  that  we  plead  for  no  change  of  place  in  our  plays  but 
place  to  after  an  interval,  nor  for  any  latitude  in  point  of  time 
be  admit-  ^vlth  an  interval.  The  unities  of 

Iwcc^ihr  Pl^ce  and  time  ought  to  be  ftridly  obferyed  daring 
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ids.  each  ad;  for  during  the  reprefentation  there  13  no 
opportunity  for  the  fmalleft  deviation  from  either. 
Hence  it  is  an  effential  requifite,  that  daring  an  ad 
the  ftage  be  always  occupied ;  for  even^  a  momentary 
vacuity  makes  an  interval  or  interruption.  Another 
rule  Is  no  lefs  effential :  it  would  be  a  grofs  breach  of 
the  unity  of  adion  to  exhibit  upon  the  ftage  two  Se¬ 
parate  adlons  at  the  fame  time ;  and  therefore,  to 
preferve  that  unity.  It  is  neceffary  that  each  perfonage 
introduced  during  an  ad  be  linked  to  thofe  in  pof- 
feffion  of  the  ftage,  fo  as  to  join  all  in  one  adion. 
Thefe  things  foUow  from  the  very  conception  of  an 
ad,  which  admits,  not  the  ftighteft  interruption  the 
moment  the  reprefentation  is  intermitted,  there  is  an 
end  of  that  ad  ;  and  we  have  no  other  notion  of  a 
new  ad,  but  where,  after  a  paufe  or  interval,  the  re- 
prefcatation  is  again  put  in  motion.  French  writers,. 


try. 

generally  fpeaking,  are  corred  in  this  particular.  The 
Engllfh,  on  the  contrary,  are  fo  irregular  as  fcarce 
to  deferve  a  criticifm  ;  adors  not  only  fucceed  each 
other  in  the  fame  place  without  connedion,  but,  what 
is  ftill  lefs  excufable,  they  frequently  fucceed^  each 
other  In  different  places.  This  change  of  place  in  the 
fame  ad  ought  never  to  be  indulged;  for,  befide 
breaking  the  unity  of  the  ad,^  it  has  a  difagreeable 
effed :  after  an  interval,  the  imagination  adapts  it- 
felf  to  any  place  that  is  neceffary,  as  readily  as  at 
the  commencement  of  the  play  ;  but  during  the  re¬ 
prefentation  wc  rejed  change  of  piace.  brom  the 
foregoing  cenfure  muft  be  excepted  the  Mourning  Bride 
of  Congreve,  where  regularity  concurs  with  the  beau¬ 
ty  of  fentiment  and  of  language,  to  make  it  one  of  the 
moft  complete  pieces  England  has  to  boaft  of.  It  is 
to  be  acknowledged,  however,  that  in  point  of  regu¬ 
larity  this  elegant  performance  is  not  altogether  un-- 
exceptionable.  In  the  four  firft  ads,  the  unities  of 
place  and  time  are  ftndly  obferved  ;  but  in  the  laft  ad,, 
there  is  a  capital  error  with  refped  to  unity  of  place  ; 
for  in  the  three  firft  feenes  of  that  ad,  the  place  of 
adion  is  a  room  of  ftate,  which  is  changed  to  a  pri- 
fon  in  the  fourth  fcene  :  the  chain  alfo  of  the  adors  la 
broken  ;  as  th*e  perfons  introduced  in  the  prifon  are 
different  from  thofe  who  made  their  appearance  in  the 
room  of  ftate.  This  remarkable  interruption  of  the 
reprefentation  makes  in  effed  two  ads  Inftead  of  one; 
and  therefore,  if  it  be  a  rule  that  a  play  ought  not 
to  confift  of  more  ads  than  five,  this  performance  Is 
fo  far  defedive  In  point  of  regularity.  It  may  be  add¬ 
ed,  that,  even  admitting  fix  ads,  the  irregularity 
would  not  be  altogether  removed,  without  a  longer 
paufe  in  the  reprefentation  than  is  allowed  in  the  ac¬ 
ting  ;  for  more  than  a  momentary  interruption  Is  re¬ 
quifite  for  enabling  the  imagination  readily  to  fall  in 
with  a  new  place,  or  with  a  wide  fpacc  of  time.  In 
The  Way  of  the  Worlds  of  the  fame  author,  unity  of 
place  is  preferved  daring  every  ad,  and  a  ttrlder 
unity  of  time  during  the  whole  play  than  is  neceffary^. 

J  Of  the  Opera, 

An  opera  is  a  drama  reprefented  by  mufic.  This  The  opera, 
entertainment  was  invented  at  Venice.  An  exhibi-a  dramarc.- 
tion  of  tins  fort  requires  a  moft  brilliant  magnificence,  prefented 
and  an  expence  truly  royal.  The  drama  muft  necef- 
farily  be  compofed  in  verfe  ;  for  as  operas  are  fung 
and  accompanied  with  fymphonies,  they  muft  be  in 
verfe  to  be  properly  applicable^  to  mufic.  To  render 
this  entertainment  ftill  more  brilliant,  it  is  ornamented 
with  dances  and  ballettes,  with  fuperb  ‘  decorations, 
and  furprifing  machinery.  The  dreffes  of  the  adors, 
of  thofe  who  affift  in  the  chorus,  and  of  the  dancers, 
being  all  in  the  moft  fplendid  and  elegant  tafte,  contri¬ 
bute  to  render  the  exhibition  highly  fumptuous.  But. 
notwilhftanding  this  union  of  arts  and  pleafures  at 
an  immenfe  expence,  and  notwithftanding  a  moft  daz- 
zling  pageantry,  an  opera  appears,  in  the  eyes  of 
many  people  of  tafte,  but  as  a  magnificent  aLfurdlty, 
feeing  that  nature  is  never  there  from  the  beginning  to, 
the  end.  It  is  not  our  bufmefs  here,  however,  to  de¬ 
termine  between  the  different  tafte s  of  mankind. 

The  method  of  expreffmg  our  thoughts  by  fmgln^ 
and  mufic  is  fo  little  naturS,  and  has  fomething  in^  it^ 
fo  forced  and  affeded,  that  it  is  not  eafy  to  conceive. 

bow. 
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}iOw  It  could  come  into  the  inaids  of  men  of  geiiltis  to 
reprefeiit  any  human  aclion,  and,  what  is  more,  a 
ferioiis  or  tragic  adlion,  any  otherwife  than  by  fpeech. 
We  have,  it  is  true,  operas  in  Enghfli  by  Addifon,  &c, 
ill  Italian  by  Metaftafio,  in  French  by  M.  Quinault, 
Fontenellc,  &c.  the  fubjedls  of  which  are  fo  grave  and 
tragic,  that  one  might  call  them  miifical  tragedies,  and 
real  chefs ■d'au’vres  in  their  kind.  But  though  we  are 
highly  fatisfied  and  greatly  affedled  on  reading  them, 
and  are  much  pleafed  with  feeing  them  reprefented, 
yet  the  fpedlator  is,  perhaps,  more  charmed  with  the 
magnificence  of  the  light  and  the  beauty  of  the  mu- 
fic,  than  moved  with  the  adfion  and  the  tragical  part 
of  the  performance.  ^Ve  are  ^ot,  however,  of  that 
order  of  critics  who  flrive  to  prove,  that  mankind  adf 
wrong  in  finding  pieafure  in  an  objedl  with  which 
they  are  really  pleafed  ;  who  blame  a  lover  for  think¬ 
ing  his  miftrefs  charming,  when  her  features  are  by  no 
means  regular ;  and  who  are  perpetually-  applying  the 
rules  of  logic  to  the  works  of  genius  :  we  make  thefe 
obfervations  merely  in  order  to  examine  if  it  be  not 
polTible  to  augment  the  pleafures  of  a  polite  people,  by 
making  the  opera  fomething  more  natural,  more  pro¬ 
bable,  and  more  confonant  to  reafon. 

We  think,  therefoi-e,  that  the  poet  fhould  never. 
Its  fubje<a  or  at  leaft  very  rarely,  choofe  a  fubjefl  from  liiltory, 
hlfto^r"Tut  mythology,  or  from  the  regions  of 

from  Lble  eiicksi^tment.  Every  rational  mind  is  conftantly  fhock- 
and  en-  ed  to  hear  a  mutilated  hero  trill  out,  from  the  llender 
chantment,  pipe  of  a  chaffinch,  "To  arms  I  fa  arms  !  and  in  the 
fame  tone  animate  his  foldiers,  and  lead  them  to  the  af- 
fault ;  or  harangue  an  alTembly  of  grave  fenators,  and 
fometimes  a  whole  body  of  people.  Nothing  can  be 
more  burlefque  than  fuch  -exhibitions  ;  and  a  man  mull: 
be  pofTefTed  of  a  very  uncommon  fenfibility  to  be 
affedled  by  them.  •  But  as  we  know  not  what  was  the 
language  of  the  gods,  and  their  manner  of  expreffing 
themfelves,  we  are  at  liberty  in  that  cafe  to  form  what 
lllufions  we  pleafe,  and  to  fiippofe  that  they  fung  to 
diiliriguifh  themfelves  from  mortals.  Befides,  all  the 
magic  of  decorations  and  machinery  become  natural, 
and  even  neceffary,  in  thefe  kinds  of  fubjedls ;  and 
therefore  readily  afford  opportunity  for  all  the  pomp 
,  of  thefe  perfonhances.  The  chorus,  the  dances,  the 
ballettes,  the  fymphonies  and  dreffes,  may  likewife  be 
all  made  to  correfpond  wnth  fuch  fubjedls  :  nothing  is 
here  alfe6l<^d,  abfurd,  or  unnatural.  Whoever  is  pof- 
feffed  of  genius,  and  is  well  acquainted  with  mytho- 
logy,  will  there  find  an  inexhauftible  fource  of  fub- 
jefts  highly  diverfified,  and  quite  proper  for  the  drama 
of  an  opera. 

We  ffiall  not  fpeak  here  of  that  fort  of  miific  which 
appears  to-  us  the  mofl  proper  for  fuch  a  drama,  and 
of  the  feveral  alterations  of  which  we  think  it  fufeep- 
tible,  in  order  to  make  it  more  complete,  and  to  adapt 
it  to  a  more  pathetic,  more  noble,  and  more  natural 
expreffion,  as  well  in  the  recitatives  as  in  the  airs  and 
chorus.  (See  Music).  We"  have  only  here  to  confider 
the  bufinefs  of  the  poet;  Fie  fhould  never  lofe  fight 
of  nature,  even  in  the  midd  of  the  greatefl  fi6lion,  A 
1 15  god,  a  demi-god,  a  renoAvned  hero,  fuch  for  example 

And  fbould  as  Renaild  in  Armiday  a  fair)^  a  genie,  a  nymph,  or 

it?charaL  conftantly  be  reprefented  according 

ter«  as  con-  ^  cliaraaers  we  give  them,  and  never  be  made  to 
Iffient.  tulk  the  language  of  a  fop  or  a  petite  maitrejfe.  The 
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recitative,  which  is  the  ground-worl;  of  the  dialogue, 
requires  verfes  that  are  free  and  not  regular,  fuch  as 
with  a  fimple  cadence  approach  the  iiearefl  to  common 
language.  The  airs  fhould  not  be  forced  into  the  piece, 
nor  improperly  placed  for  the  fake  of  terminating  a 
feene,  or  to  difplay  the  voice  of  a  performer :  they 
lliould  exprefs  fome  fentiment,  or  fome  precept,  fhort 
and  ftriking,  or  tender  and  affedlfng  ;  or  fome  fimile 
lively  and  natural  ;  and  they  fhould  arife  of  themfelves 
from  a  monologue,  or  from  a  feene  between  two  per- 
fons :  prolixity  fhould  here-  be  particularly  avoided, 
efpecially  when  fuch  an  air  makes  part  of  a  dialogue  ; 
for  nothing  is  more  infipid  or  difguilful  than  the  coun¬ 
tenances  of  the  other  atiors  who  appear  at  the  fame 
time,  whofe  ftlence  is  quite  unmeaning,  and  who  know 
not  what  to  do  with  their  hands  and  feet  wtiile  tlie 
finger  is  draining  his  throat.  The  verfe  of  all  the  aiis 
fliould  be  of  the  lyric  kind,  and  fhould  contain  fome 
poetic  image,  or  paint  fome  noble  paffiou,  winch  may 
furnifh  the  compofer  with  an  opportunity  of  dlfplayiiig 
his  talents,  and  of  giving  a  lively  and  afFe£ling  exprei* 
fion  to  the  miific.  A  phrafe  that  is  inanimated  can 
never  have  a  good  effedf  in  the  performance,  but  mull 
become  infipid  and  horribly  tedious  *in  the  air.  The 
trite  fimilies  of  the  Italians,  of  a  flveam  that  flows,  or  a 
bird  that  flies,  See.  are  no  longer  fufferable.  The  fame 
thing  may  be  faid  with  regard  to  the  chorus,  which 
fhould  be  equally  natural  and  well  adapted:  it  is  here 
fometimes  a  whole  people,  fometimes  the  inhabitants 
of  a  peculiar  ctrnntry,  and  fometimes  warriors,  nymphs, 
or  priefls,  &c.  who  raife  their  voice  to  demand  juft  ice, 
to  implore  favour,  or  render  a  general  homage.  The 
a6lion  itfelf  will  furnifh  the  poet  of  genius  with  ideas, 
words,  and  the  manner  of  difpofing  them. 

Laflly,  the  opera  being  a  performance  calculated  kfs 
to  fatisfy  the  underftanding  thun  to  charm  the  ear  and 
affed  the  heart,  and  efpecially  to  ftrike  the  fight,  the 
poet  fhould  have  a  particular  attention  to  that  objei^I, 
fhould  be  flcilled  in  the -arts  of  a  theatre,  fhould  know 
how  to  introduce  combats,  ballettes,  fealls,  games,  pom¬ 
pous  entries,  folemn  proceffioiis,  and  fuch  marvellous  in¬ 
cidents  as  occur  in  the  heavens,  upon  earth,  in  the  fea, 
and  even  in  the  infernal  regions :  but  all  thefe  matters 
demand  a  llrong  charadler,  and  the  utmoft  precifion  in 
the  execution  :  for  otherwife,  the  comic  being  a  near 
neighbour  to  the  fublime,  they  will  eafily  become  ridi-  1 1 6 

Gulous.  The  unity  of  a^fion  mull  certainly  be  obferved 
in  fuch  a  poem,  and  all  the  Incidental  epifodes  mull  coii-^*^"” 
cur  to  the  principal  defign  ;  otherwife  it  would  be 
monllrous  chaos.  It  is  impoffible,  however,  ferupu-  ^ 
loufly  to  obferve  the  unity  of  time  and  place  :  though 
the  liberty,  which  reafon  Allows  the  poet  in  this  refped, 
is  not  without  bounds  ;  and  the  lefs  ufe  he  makes  of  it, 
the  moi'e  perfedl  his  poem  will  be.  It  Is  not  perhaps 
impoffible  fo  to  arrange  the  obje6ls,  that,  in  changing 
the  decorations,  the  painter  may  conllantly  make  ap¬ 
pear  fome  part  of  the  principal  decoration  which  cha- 
raderifes  the  fituatlon  of  the  feene,  as  the  corner  of  a 
palace,  at  the  eiid  of  a  garden,  or  fome  avenue  that 
leads  to  It,  8cc,  But  all  this  is  liable  to  difficulties, 
and  even  to  exceptions;  and  the  art  of  the  painter  muli 
concur  in  fuch  cafe  with  that  of  the  poet.  For  the  reft, 
all  the  operas  of  Europe  are  at  leaft  one  third  too 
long ;  efpecially  the  Italian.  The  unity  of  adlon  re¬ 
quires  brevity  j  and  fatiety  is  infeparable  from  a  di¬ 
ve  rfioii 
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vcriipn  that  lulls,  full  four  hours,  and  fometimcs  Jong- 

They  have  indeed  endeavoured  to  obviate  this  incon¬ 
venience  by  dividing  an  opera/  into  three,  and  even  into 
five  ads;  but  experience  proves,  that  this  divlfion, 
though  judicious,  is  ftill  not  fuflxcient  to  relieve  the 
wearied  attention. 

Sect.  II.  Of  Lyric  Poetry- 

The  ode  is  very  ancient,  and  was  probably  the  iirll 
fpecies  of  poetry.  It  had  its  fource,  we  may  fuppofe, 
from  the  heart,  and  was  employed  to  exprefs,  with  be¬ 
coming  fervour  and  dignity,  the  grateful  fenfe  man 
entertained  of  the  bleffings  which  daily  flowed  fiom 
Ood  the  fountain  of  all  goodnefs :  hence  their  har- 
vell  hymns,  and  other  devotional  coinpofitions  of  that 
kind. 

But  in  procefs  of  time  it  was  employed,  not  only  to 
jiraife  the  Almighty  for  bounties  received,  but  to  fglicit 
his  aid  in  time  of  trouble ;  as  is  plain  from  the  odes 
written  by  king  David  and  others,  and  colledled  by  tlie 
Jewifh  Sanhedrim  into  the  book  of  Pfalms,  to  be  fung 
at  their  falls,  feflivajs,  and  on  other  fokmn  occafions. 
Nor  was  this  pradlice  confined  to  the  Ifraelites^  only : 
other  ^rations  had  their  fongs  of  praife^  and  petitions  of 
this  fort,  which  they  preferred  to  their  deities  in  time 
of  public  profperity  and  public  diftrefs,  as  well  as  to 
thofe  heroes  who  diftinguifhed  themfelves  in  arms. 
Even  tlie  American  Indians,  whofe  notions  of  religion 
are  extremely  confined,  have  their  war-fongs,  wliich  they 
fing  to  this  day. 

It  is  reafonable  to  fuppofe  that  the  awful  purpole  to 
which  the  ode  was  applied,,  gave  rife  among  the  ancients 
to  the  cullom  of  invoking  the  inufes;  and  that  the  poets, 
in  order  to  raife  their  fentiments  and  language,  fo  as  to 
be  acceptable  to  their  deities,  thought  it  expedient  to 
folieit  fome  divine  afiiftance.  Hence  poets  are  faid  to 
have  been  infpired,  and  hence  an  unbounded  liberty  has 
been  given  to  the  ode  ;  for  the  lyric  poet,  fired,  as  it 
were,  with  his  fubjed,  and  borne  away  on  the  wings  of 
gratitude,  difdains  grammatical  niceties  and  common 
modes  of  fpeech,  and  often  foars  above  rule,  though^  not 
above  reafon.  This  freedom,  however,  confifls  chiefly 
in  fudden  tranfitions,  bold  digrelfions,  and  lofty  excur- 
fions.  For  the  ancient  poets,  and  even  Pindar,  the  mofi; 
daring  and  lofty  of  them  all,  has  in  his  fublirneft  flights, 
and  amidfl  ail  his  rapture,  preferved  harmony,  and  often 
uniformity  in  his  verfification  :  but  fo  great  is  the  vari¬ 
ety  of  his  meafures,  that  the  traces  of  famenefs  are  in  a 
manner  loft-;  and  this  is  one  of  the  excellencies  loV  which 
that  poet  is  admired,  and  which,  though  feemingly  de¬ 
void  of  art,  requires  fo  much  that  he  has  feldom  been 
imitated  with  fuecefs. 

The  ancients  in  tfieir  odes  indulged  fuch  a  liberty  of 
fancy,  that  fome  of  their  beft  poets  not  only  make  bold 
cxcurfions  and  ftigrelTions,  but,  having  in  their  flights 
ilarted  fome  new  and  noble  thought,  they  frequently 
piirfue  it,  and  never  more  return  to  their  fubje(ft.  But 
this  loofe  kind  of  ode,  which  feems  to  rejedl  all  method, 
and  in  which  the  poet,  having  juft  touched'  upon  his 
fuhjed,  immediately  diverts  to  another,  we  fhould  think 
blameable,  were  it  lawful  to  call  in  queftion  the  autho¬ 
rity  of  thofe  great  men  who  were  our  preceptors  in  this 
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art.  We  may  venture  to  affirm,  however,  that  thefe 
compofitions  ftand  in  no  degree  of  comparifoii  with  other  j 

odes  of  theirs  ;  in  which,  after  wandering  from  the  fub- 
jefl  in  purfuit  of  new  ideas  arifing  from  fome  of  its  ad- 
jun£ts,  and  ranging  wantonly,  as  it  were,  through  a  va¬ 
riety  of  matter,  the  poet  is  from  fome  other  circumftance 
led  naturally  to  his  fubje£l  again  ;  and,  like  a  bee,  ha¬ 
ving  colleded  the  eftence  of  many  different  flowers,  re¬ 
turns  home,  and  unites  them  all  in  one  uniform  pleafiiig 
fweet.  II 9 

The  ode  among  the  ancients  fignified  no  more  than  a  The  fub- 
fong  :  but  with  the  moderns,  the  ode  and  the  fong  of  the 

conlidered  as  different  compofitions  ;  the  ode  being  ufu- 
ally  employed  in  grave  and  lofty  fubjedls,  and  feldom 
fung  but  on  folemn  occafions. 

The  fubjeds  moft  proper  for  the  ode  and  fong,  Horace 
has  pointed  out  in  a  few  elegant  lines. 

Gods,  heroes,  conquerors,  Olympic  crowns, 

Love’s  pleafing  cares,  and  the  free  joys  of  wine, 

Are  proper  fubjeds  for  the  lyric  fong. 

To  which  we  may  add,  that  happinefs,  the  pleafures 
of  a  rural  life,  and  fuch  parts  of  morality  as  afford  ieffons 
for  the  promotion  of  our  felicity,  and  refiedions  on  the 
condud  of  life,  are  equally  fuitable  to  the  ode.  This 
both  Pindar  and  Horace  were  fo  fenfible  of,  that  many  of 
their  odes  are  feafoned  with  thefe  moral  fentences  and 
refiedions. 

But  who  can  number  ev’ry  fandy  grain 
Wafb’d  by  Sicilia*^  hoarfe-refpunding  main  ^ 

Or  vl^ho  can  Theron^s  gen’rous  works  exprefs. 

And  tell  how  many  hearts  his  bounteous  virtues  blefs? 

Ode  to  The  RON. 

And  in  another  Olympic  ode,  inferibed  by  the  fame* 
poet  to  Diagoras  of  Rhodes  (and  in  fuch  efteem,  that 
it  was  depofited  in  the  temple  of  Minerva,  written  in 
letters  of  gold),  Pindar,  after  exalting  them  to  the  fleies,. 
concludes  with  this  lefton  in  life  ; 

Yet  as  the  gales  of  fortune  various  blow, 

To-day  tempeftuous,  and  to-morrow  fair, 

Due  bounds,  ye  Rhodians,  let  your  tranfports  know; 

Perhaps  to-morrow  comes  a  ftorm  of  care. 

IVeJl^h  Pindar. 

The  man  refolv’d  and  fteady  to  his  truft, 

Inflexible  to  ill,  and  obftiiiately  juft,  ^ 

May  the  rude  rabble’s  infolence  defpife, 

Their  fenfekfs  clamours  and  tumultuous  cries  ; 

The  tyrant’s  fierceiiefs  he  beguiles, 

And  the  ftem  brow  and  the  harfh  voice  defies. 

And  with  fuperior  greatnefs  fmiles. 

Not  the  rough  whirlwind,  that  deforms 
Adria’s  black  gulph,  and  vexes  it  with  ftorms, 

The  ftubborn  virtue  of  his  foul  can  move  ; 

Nor  the  red  arm  of  angry  Jove, 

That  flings  the  thunder  from  the  fley, 

And  gives  it  rage  to  roar,  and  ftrengtli  to  fly. 

Should  the  whole  frame  of  nature  round  him  break. 

In  ruin  and  confufion  hurl’d. 

He  unconcern’d  would  hear  the  mighty  crack, 

And  ftand  fecure  amidft  a  falling  world. 

Horace. 
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M.  Defprcaux  Kas  givoi  us  a  very'  beautiful  and  juft 
defcription  of  the  ode  in  tliefe  lines. 

L^Ode  avec  plus  d’eclat,  &  non  moins  d’energle 
Elevant  jufqu^au  ciel  fon  vol  ambitieux, 

Entretient  dans  vers  commerce  avec  les  Dieux. 

Aux  Athletes  dans  Fife  elle  oiivre  la  barriere, 

Chante  nn  vainqueur  poudreux  au  bout  de  la  carriere; 
Mene  Achille  fanglant  au  bords  du  SimoTs 
Ou  fait  flechir  PEfeaut  fous  le  joug  de  Louis. 

Tantot  comme  une  abeille  ardente  a  fon  ouvrage 
Elle  s’en  va  de  fleurs  depouiller  le  rivage : 

Elle  peint  les  feftins,  les  danfes  Sc  les  ris, 

Vante  un  baifer  cueilli  fur  les  levres  d’lris, 

Qui  mollement  relifte  Sc  par  un  doux  caprice 
Quelquefois  le  refufe,  afin  qu’on  le  ravilTe. 

Son  ftyle  impetueux  fouvent  marche  au  hafard. 

Chez  elle  un  beau  defordre  eft  un  effet  de  Fart, 

Loin  ces  rimeurs  craintifs,  dont  refprit  plegraatique 
Garde  dans  fes  fureurs  un  ordre  didadlique  ; 

Sui  chantant  d’un  heros  les  progres  eclatans, 
aigres  hiftoriens,  fuivront  I’ordre  des  temps. 
Apollon  de  fon  feu  leur  fut  tonjours  avare,  See, 


The  lofty  ode  demands  the  ftrongeft  fire, 

For  there  the  mufe  all  Phoebus  muft  infpire : 
Mounting  to  heav’n  in  her  ambitious  flight, 
Aniongft  the  gods  and  heroes  takes  delight ; 

Of  Pifa’s  wreftlers  tells  the  finewy  force, 

And  fings  the  dufty  conqueror’s  glorious  courfe  ; 
To  Simois’  banks  now  fierce  Achilles  fends, 
Beneath  the  Gallic  yoke  now  Efcaut  bends : 
Sometimes  fhe  flies,  like  an  induftrioiis  bee. 

And  robs  the  flow’rs  by  nature’s  chemiftry ; 
Leferibes  the  fhepherds  dances,  feafts,  and  blifs, 
And  boafts  from  Phillis  to  furprife  a  kifs, 

When  gently  fhe  refills  with  feign’d  remorfe, 
That  what  fhe  grants  may  feem  to  be  by  force. 
Her  generous  ftyle  will  oft  at  random  ftart, 

And  by  a  brave  diforder  fhow  her  art ; 

Unlike  thofe  fearful  poets  whofe  cold  rhyme 
In  all  their  raptures  keeps  exadleft  time, 

Who  fmg  the  illuftrious  hero’s  mighty  praife, 

Dry  journalifts,  by  terms  of  weeks  and  days  ; 

To  thefe,  Apollo,  thrifty  of  his  fire, 

Denies  a  place  in  the  Pierian  choir,  &c. 

SoAMEs, 
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The  variety  of  fubje(ft;s,  which  are  allowed  the  lyric 
poet,  makes  it  neceflary  to  confider  this  fpecies  of  poetry 
under  the  following  heads,  viz.  the  fublime  ode,  the  Icjfer 
ode,  and  the  fong.  We  fhall  begin  with  the  loweft,  and 
proceed  to  that  which  is  more  eminent. 

I.  Songs  are  little  poetical  compofitions,  ufually  fet  to 
a  tune,  and  frequently  fung  in  company  by  way  of  en¬ 
tertainment  and  diverfion.  Of  thefe  we  have  in  our 
language  a  great  number  ;  but,  confidering  that  number, 
not  many  which  are  excellent ;  for,  as  the  Duke  of 
Buckingham  obferves. 


Though  nothing  feems  more  eafy,  yet  no  part 
Of  poetry  requires  a  nicer  art. 

The  fong  admits  of  almoft  any  fubje6l ;  but  the 
greateft  part  of  them  turn  either  upon  /o<ve,  contentment^ 
or  the  pleafures  of  a  country  life,  and  drinking.  Be  the 
/ubjed,  however,  what  it  will,  the  verfes  fhould  be  eafy. 
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natural,  and  flowing,  and  contain  a  certain  harmony.  Of  l.yric 
fo  that  poetry  and  mufic  may  be  agreeably  united.  In  j 

thefe  compofitions,  as  in  all  others,  obfeene  and  profane 
expreflions  fhould  be  carefully  avoided,  and  indeed  every 
thing  that  tends  to  take  off  that  refpe6fc  which  is  due  to  j 

religion  and  virtue,  and  to  encourage  vice  and  immora¬ 
lity.  As  the  beft  fongs  in  our  language  are  already  in 
every  hand,  it  would  feem  fuperfluoas  to  infert  examples. 

For  further  precepts,  however,  as  well  as  felcdl  examples, 
m  this  fpecies  of  compofition,  we  may  refer  the  reader 
to  the  elegant  EJfay  on  Song  Writing,  by  Mr  Aikin. 

II.  The  kjfer  ode.  The  diftinguifhing  charader  ofTh/diftln- 
this  is  fweetnefs  ;  and  as  the  pleafure  we  receive  from 
this  fort  of  poem  arifes  principally  from  its  foothing  and*^l'^*’^<^cr 
affedling  the  paffions,  great  regard  fhould  be  paid  to  the 
language  as  well  as  to  the  thoughts  and  numbers.  ^ 

Th’  expreftion  fhould  be  eafy,  fancy  high  ; 

Yet  that  not  feem  to  creep,  nor  this  to  fly :  | 

No  words  tranfpos’d,  but  in  fiich  order  all,  ^ 

As,  though  hard  wrought,  may  feem  by  chance  to  fall. 

D,  Buckingham^ s  EJfay. 

The  ftyle,  indeed,  fhould  be  eafy :  but  it  may  be  alfo 
floiid  and  figurative.  It  folic  its  delicacy,  but  difdains 
affedlation.  The  thoughts  fhould  be  natural,  chafte, 
and  elegant  5  and  the  numbers  various,  fmo(  ch,  and 
harmonious.  A  few  examples  will  fufficiently  explain 
what  we  mean. 

Longinus  has  preferved  a  fragment  of  Sappho,  an 
ancient  Greek  poetefs,  which  is  in  great  reputation 
amongft  the  critics,  and  has  been  fo  happily  tranflated 
by  Mr  Philips  as  to  give  the  Englifh  reader  a  juft  idea 
of  the  fpirit,  eafe,  and  elegance  of  that  admired  author  ; 
and  fliow  how  exadlly  flie  copied  nature.  To  enter 
into  the  beauties  of  this  ode,  we  muft  fuppofe  a  lover 
fitting  by  his  miftrefs,  and  thus  exprefling  his  pafiion : 

Bleft  as  th’  immortal  gods  is  he,  The  Sap- 

The  youth  who  fondly  fits  by  thee,  ph{c 

And  fees  and  hears  thee  all  the  while 
Softly  fpeak,  and  fweetly  fmile. 

’Twas  this  depriv’d  my  foul  of  reft. 

And  rais’d  fuch  tumults  in  my  breaft ; 

For  while  I  gaz’d,  in  tranfport  toft. 

My  breath  was  gone,  my  voice  was  loft* 

My  bofom  glow’d,  the  fubtle  flame  i 

Ran  quick  through  all  my  vital  frame  :  r 

O’er  my  dim  eyes  a  darknefs  hung ;  f 

My  ears  with  hollow  murmurs  rung.  i 

In  dewy  damps  my  limbs  were  chill’d  ;  I 

My  blood  with  gentle  horrors  thrill’d ; 

My  feeble  pulfe  forgot  to  play ; 

I  fainted,  funk,  and  dy’d  away. 


After  this  inftance  of  the  Sapphic  ode,  it  may  not 
be  improper  to  fpeak  of  that  fort  of  ode  which  is  called 
Anacreontic ;  being  written  in  the  manner  and  tafte  of 
Anacreon,  a  Greek  poet,  famous  for  the  delicacy  of  his 
wit,  and  the  exquifite,  yet  eafy  and  natural,  turn  of 
his  poefy.  We  have  feveral  of  his  odes  ftill  extant, 
and  many  modern  ones  in  imitation  of  him,  which  are 
raoftly  compofed  in  verfes  of  feven  fyllables,  or  three 
feet  and  a  half. 

We  fhall  give  the  young  ftudent  one  or  two  examples  The  An»- 
of  his  manner  from  Mr  Fawkes’s  excellent  tranflation.  creontic 
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Part  ll.  P  O  E 

of  Uyric  The  following  ode  on  the  power  of  gold,  vvhich  had 
Poetry.  often  attempted  but  with  little  fuccefs,  this  gentle- 

man  hae  tranllated  very  happily. 

Leve’s  a  pain  tliat  works  our  wo  ; 

Not  to  love  is  painful  too  : 

But,  alas  !  the  greateft  pain 
Waits  the  love  that  meets  difdain. 

What  avails  ingenuous  worth. 

Sprightly  wit,  or  noble  birth  ? 

All  thefe  virtues  ufelefs  prove  ; 

Gold  alone  engages  love. 

May  he  be  completely  curft. 

Who  the  fleeping  mifchief  firfl: 

WakM  to  life,  and,  vile  before. 

Stamp’d  with  worth  the  fordid  ore. 

Gold  creates  in  brethren  ftrife  ; 

Gold  deftroys  the  parent’s  life  ; 

Gold  produces  civil  jars, 

Murders,  maffacres,  and  wars  ; 

But  the  worft  effeft  of  gold, 

Love,  alas  I  is  bought  and  fold. 

His  ode  on  the  vanity  of  riches  is  of  a  piece  with  the 
above,  and  conveys  a  good  leflbn  to  thofe  who  are  over 
anxious  for  wealth. 


If  tlie  treafur’d  gold  could  give 
Man  a  longer  term  to  live, 

I’d  employ  my  utmoft  care 
Still  to  keep,  and  ftiU  to  fpare  ; 

And,  when  death  approach’d,  would  fay, 

‘  Take  thy  fee,  and  walk  away.’ 

But  fince  riches  cannot  fave 
Mortals  from  the  gloomy  grave, 

Why  fhould  I  myfelf  deceive. 

Vainly  figh,  and  vainly  grieve  ? 

Death  will  furely  be  my  lot, 

Whether  I  am  rich  or  not- 
Give  me  freely  while  I  live 
Generous  wines,  in  plenty  give 
Soothing  joys  my  life  to  cheer, 

Beauty  kind,  and  friends  fincere  ; 

Happy !  could  I  ever  find 
Friends  fincere,  and  beauty  kind. 

But  two  of  the  moft  admired,  and  perhaps  the  moll 
imitated,  of  Anacreon’s  odes,  are  that  of  Mars  wounded 
by  one  of  the  darts  of  Love,  and  Cupid  Hung  by  a 
Bee ;  both  which  are  wrought  up  with  fancy  and 
delicacy,  and  are  tranflated  with  elegance  and  fpirit.— 
Take  that  of  Cupid  Hung  by  a  bee. 

Once  as  Cupid,  tir’d  with  play, 

On  a  bed  of  rofes  lay, 

A  rude  bee,  that  fiept  unfeen, 

The  fweet  breathing  buds  between, 

Stung  his  finger,  cruel  chance  ! 

With  its  little  pointed  lance. 

Straight  he  fills  the  air  with  cries, 

Weeps,  and  fobs,  and  runs,  and  flies ; 

’Till  the  god  to  Venus  came. 

Lovely,  laughter-loving  dame  ; 

Then  he  thus  began  to  plain  ; 

“  Oh  I  undone - 1  die  with  pain— — — 

“  Dear  mamma,  a  ferpent  fmall. 

Which  a  bee  the  ploughmen  eall> 

Vou  XV.  Part  I. 
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Imp’d  with  wings,  and  arm’d  with  dart,  Of  Lyric 

“  Oh  !  — has  Hung  me  to  the  heart.”  Poetry.^ 

Venus  thus  reply’d,  and  fmll’d : 

*  Dry  thofe  tears  for  Ihaine  !  my  child  ; 

*  If  a  bee  can  wound  fo  deep, 

‘  Caufing  Cupid  thus  to  weep, 

‘  Think,  O  think  !  what  cruel  pains 

*  He  that’s  Hung  by  thee  fiiftains.’ 

I14 

Among  the  moft  fuccefsful  of  this  poet’s  Englilh 
tators  may  be  reckoned  Dr  Johnfon  and  Mr  creon  and 

The  following  ode  on  Evening  by  the  former  of  thefe 
writers  has,  if  we  miftake  not,  the  very"  fpirit  and  air  of 
Anacreon. 


Evening  now  from  purple  wings 
Sheds  the  grateful  gifts  file  brings  ; 
Brilliant  drops  bedeck  the  mead ; 

Cooling  breezes  fhake  the  reed ; 

Shake  the  reed,  and  curl  the  ftream 
Silver’d  o’er  with  Cynthia’s  beam  ; 

Neai*  the  chequer’d  lonely  grove 
Hears,  and  keeps  thy  fecrets,  Love. 
Stella,  thltlier  let  us  ftray  ! 

Lightly  o’er  the  dewy  way. 

Phoebus  drives  his  burning  car 
Hence,  my  lovely  Stella,  far 
In  his  ftead  the  queen  of  night 
Round  us  pours  a  lambent  light ; 

Light  that  feems  but  juft  to  (how 
Breafts  that  beat,  and  cheeks  that  glow  : 
Let  us  now,  in  wliifper’d  joy. 

Evening’s  filent  hours  employ  ; 

Silence  belt,  and  confeious  fliades, 

Pleafe  the  hearts  that  love  invades  : 
Other  pleafures  give  them  pain  ; 

Lovers  all  but  love  difdain. 


But  of  all  the  imitations  of  the  playful  bard  of  Greece 
that  we  have  ever  met  with,  the  moft  perfe<ft  is  the 
following  Anacreontic  by  the  regent  Duke  of  Orleans. 

I. 

Je  fuis  ne  pour  les  plalfirs ; 

Blen  fou  qul  s’en  pafl'e  : 

Je  ne  veux  pas  les  cholfir ; 

Souvent  le  cholx  ni’embarrafle  : 

Aime  t’on  ?  J’aime  foudain  ; 

Bols  t’on  ?  J’al  le  verre  a  la  main  ; 

Je  tiens  par  tout  ma  place. 

II. 

Dormir  eft  un  temps  perdu  ; 

Faut  il  qu’on  s’y  livre  ? 

Sommeil,  prends  ce  qui  t’eft  du  ; 

Mais  attends  que  je  fols  yvre  : 

Saifis  mol  dans  cet  Inftant ; 

Fals  moi  dormir  promptement ; 

Je  fuis  prefle  de  vivre. 

III. 

Mais  fi  quelque  objet  charmantt 
Dans  un  fonge  almable, 

Vient  d’un  plalfir  feduifant 
M’ofFrir  I’lmage  agrcable  ; 

Sommeil,  allons  doucement ; 

L’erreur  eft  en  ce  moment 
Un  -bonheur  veritable. 

E  e 


Tranjlaikn 
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Sappho. 


POE 

Tranjlatlon  of  the  Regent* s  Anacreontic  (e). 

Frolic  and  free,  for  pleafure  born, 

Tbe  felf-denying  fool  I  fcorn  ; 

The  proffer’d  joy  I  ne’er  refufe  ; 

’Tis  oft-times  troublefome  to  chufe. 

Lov’fl  thou,  my  friend  ?  I  love  at  fight : 
Drink’ll:  thou  ?  this  bumper  does  thee  right. 

At  random  with  the  ftream  I  flow. 

And  play  my  part  where’er  I  go. 

Great  God  of  Sleep,  fince  we  mull  be 
Oblig’d  to  give  fome  hours  to  thee. 

Invade  me  not  till  the  full  bowl 
Glows  in  my  cheek,  and  warms  my  foul. 

Be  that  the  only  time  to  fnore. 

When  I  can  love  and  drink  no  more ; 

Short,  very  fhort,  then  be  thy  reign  ; 

For  I’m  in  halle  to  live  again. 

But,  O  !  if  melting  in  my  arms. 

In  fome  foft  dream,  with  all  her  charms. 

The  ny'mph  belov’d  fhould  then  furprife. 

And  grant  what  waking  fhe  denies; 

Then  prithee,  gentle  Slumber,  Itay  ; 

Slowly,  ah  flowly,  bring  the  day  : 

Let  no  rude  noife  my  blifs  deftroy  ; 

Such  fweet  delufion’s  real  joy. 

We  have  mentioned  Prior  as  an  imitator  of  Anacreon ; 
but  the  reader  has  by  this  time  had  a  fufiicient  fpecimen 
of  Anacreontics.  The  following  Anfiver  to  Che  jealous  ^ 
which  \vas  written  when  Prior  was  fick,  has  much  of 
the  elegant  tendernefs  of  Sappho. 

Yes,  fairell  proof 'of  beauty’s  pow’r. 

Dear  idol  of  my  panting  heart. 

Nature  points  this  my  fatal  hour  : 

And  I  have  liv’d  :  and  we  muff  part. 

While  now  I  take  my  lafl  adieu. 

Heave  thou  no  figh,  nor  fhed  a  tear ; 

Left  yet  my  half  clos’d  eye  may  view 
On  earth  an  obje£f  worth  its  care. 

From  jealoufy’s  tormenting  flrife 
For  ever  be  thy  bofom  freed  ; 

That  nothing  may  diflurb  thy  life, 

Content  I  haflen  to  the  dead. 

Yekwhen  fome  better-fated  youth 

Shall  with  his  am’rous  parly  move  thee, 

Refle£f  one  moment  on  his  truth 

Who,  dying,  thus  perfifts  to  love  thee. 

There  is  much  of  the  foftnefs  of  Sappho,  and  the 
fweetnefs  of  Anacreon  and  Prior,  in  the  following  ode, 
which  is  aferibed  to  the  late  unfortunate  Dr  Dodd  ;  and 
was  written  in  compliment  to  a-  lady,  who,  being  fick, 
had  fent  the  author  a  mofs  rofe-bud,  inflead  of  making 
his  family  a  vifit.  This  piece  is  particularly  to  be 
efteemed  for  the  jiifl  and  ftriking  moral  with  which  it 
is  pointed. 

The  flighteft  of  favours  bellow’d  by  the  fair. 

With  rapture  we  take,  and  with  triumph  we  wear ; 


TRY.  .  Part  II. 

But  a  mofs-woven  rofe-bud,  Eliza,  from  thee,  Of  l.yhc 

A  well-pleafing  gift  to  a  monarch  would  be.  *  i’ottry. 

— Ah  !  that  illnefs,  too  cruel,  forbidding  fhould  Hand, 

And  refufe  me  the  gift  from  thy  own  lovely  hand  I 
With  joy  I  receive  it,  with  pleafure  will^view. 

Reminded  of  thee,  by  its  odour  and  hue : 

“  Sweet  rofe,  let  me  tell  thee,  tho’  charming  thy  bloom, 

Tho’  thy  fragrance  excels  Seba’s  richell  perfume  ; 

Thy  breath  to  Eliza’s  no  fragrance  hath  in’t. 

And  but  dull  is  thy  bloom  to  her  cheek’s  blufhing  tint. 

Yet,  alas  !  my  fair  flow’r,  that  bloom  will  decay, 

And  all  thy  lov’d  beauties  foon  wither  away ; 

Tho’  pluck’d  by  her  hand,  to  whofe  touch,  we  mull  own, 

Harfh  and  rough  is  the  cygnet’s  moll  delicate  down 
Thou  too,  fnowy  hand  ;  nay,  I  mean  not  to  preach  j 
But  the  rofe,  lovely  morallH,  fulFer  to  teach. 

“  Extol  not,  fair  maiden,  thy  beauties  o’er  mine  ; 

They  too  are  Ihort -liv’d,  and  they  too  muH  decline  ; 

And  fmall,  in  conclufion,  the  dilF’rence  appears. 

In  the  bloom  of  few  days,  or  the  bloom  of  few  years  I 
But  remember  a  virtue  the  rofe  hath  to  boall, 

—-Its  fragrance  remains  when  its  beauties  are  loH  !” 


We  come  now  to  thofe  odes  of  the  more  florid  and  ^  more 
figurative  kind,  of  which  we  have  many  in  our  language^ 
that  deferve  particular  commendation.  Mr  Warton’s 
Ode  to  Fancy  has  been  juHly  admired  by  the  bell  judges  ; 
for  though  it  has  a  diHant  refemblance  of  Milton’s 
L’Allegro  and  II  Penferofo,  yet  the  work  is  original  ; 
the  thoughts  are  molUy  new  and  various,  and  the  language 
and  numbers  elegant,  expreflive,  and  harmonious. 


O  parent  of  each  lovely  mufe,  ^ 

Thy  Ipirit  o’er  my  foul  dilfufe ! 

O’er  all  my  artlels  fongs  prefide. 

My  footHeps  to  thy  temple  guide ! 

To  offer  at  thy  turf-built  Ihrine 
In  golden  cups  no  coHly  wine. 

No  murder’d  fatling  of  the  flock. 

But  flow’rs  and  honey  from  the  rock. 

O  nymph,  with  loofely  flowing  hair, 

With  bufltin’d  leg,  and  bofom  bare  ; 

Thy  wain  with  myrtle-girdle  bound. 

Thy  brows  with  Indian  feathers  crowm’d  ; 

W aving  in  thy  fnowy  hand 
An  all-commanding  magic  wand. 

Of  pow’r  to  bid  frelh  gardens  blow 
’Mid  cheerlefs  Lapland’s  barren  fnow  : 

Whofe  rapid  wings  thy  flight  convey. 

Through  air,  and  over  earth  and  fea  ; 

While  the  vail  various  landfcape  lies 
Confpicuous  to  thy  piercing  eyes. 

O  lover  of  the  defert,  hail  1 

Say,  in  what  deep  and  pathlefs  vale. 

Or  on  what  hoary  mountain’s  fide, 

’Midll  falls  of  water,  you  relide  ; 

’Midll  broken  rocks,  a  rugged  fcenc. 

With  green  and  gralfy  dales  between  ; 

’Midll  forells  dark  of  aged  oak. 

Ne’er  echoing  with  the  woodman’s  Uroke ; 

Where 


(e)  We  give  this  tranllation,  both  becaufe  of  its  excellence  and  becaufe  it  is  faid  to  have  been  the  produftion 
of  no  lefs  a  man  than  the  late  Lord  Chatham. 
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Where  ncyer  human  art  appear’d, 

Nor  ev’n  one  ftraw-roof’d  cott  was  rear’d  ; 
Where  Nature  feems  to  fit  alone, 

Majeftic  on  a  craggy  throne. 

Tell  me  the  path,  fweet  wand’rer !  tell, 

To  thy  unknown  fequefter’d  cell, 

Where  woodbines  duller  round  the  door, 

Where  Ihells  and  mofs  o’erlay  the  floor. 

And  on  whole  top  an  hawthorn  blows, 

Amid  whofe  thickly-woven  boughs 
Some  nightingale  ftlll  builds  her  nefl. 

Each  evening  warbling  thee  to  reft. 

Then  lay  me  by  the  haunted  ftream, 

Wrapt  in  fome  wild  poetic  dream  ; 

In  converfe  while  me  thinks  I  rove 
Wltli  Spenfer  through  a  fairy  grove  ; 

Till  fuddenly  awak’d,  I  hear 
Strange  whifper’d  mufic  in  my  ear  ; 

And  my  glad  foul  in  blifs  is  drown’d 
By  the  fweetly  foothlng  found  ! 

Me,  goddefs,  by  the  right-hand  lead. 
Sometimes  through  the  yellow  mead  ; 

Where  Joy  and  white-rob’d  Peace  refort, 

And  Venus  keeps  her  feftive  court ; 

Where  Mirth  and  Youth  each  evening  meet. 
And  lightly  trip  with  nimble  feet. 

Nodding  their  lily-crowned  heads, 

Where  Laughter  rofe-llp’d  Hebe  leads  ; 

Where  Echo  walks  fteep  hills  among, 

Lift’ning  to  the  fhepherd’s  fong. 

Yet  not  thefe  flow’ry  fields  of  joy 
Can  long  my  penfive  mind  employ  ; 

Hafte,  Fancy,  from  the  feenes  of  Folly, 

To  meet  the  matron  Melancholy ! 

Goddefs  of  the  tearful  eye. 

That  loves  to  fold  her  arms  and  figh. 

Let  us  with  filent  footfteps  go 
To  charnels,  and  the  houfe  of  wo  ; 

To  Gothic  churches,  vaults,  and  tombs. 
Where  each  fad  night  fome  virgin  comes. 
With  throbbing  breaft  and  faded  cheek. 

Her  promis’d  bridegroom’s  urn  to  feek : 

Or  to  fome  abbey’s  mould’ring  tow’rs. 

Where,  to  avoid  cold  wint’ry  fhow’rs, 

The  naked  beggar  fhivering  lies. 

While  whlftling  tempefts  round  her  rife. 

And  trembles  left  the  tott’ring  wall 
Should  on  her  deeping  infants  fall. 

Now  let  us  louder  ftrike  the  lyre,  . 

For  my  heart  glows  with  martial  fire  ; 

I  feel,  I  feel,  with  hidden  heat. 

My  big  tumultuous  bofom  beat ; 

The  trumpet’s  clangors  pierce  my  ear, 

A  thoufand  widows  Ihrleks  I  hear  : 

Give  me  another  horfe,  I  cry  ; 

Lo,  the  bafe  Gallic  fquadrons  fly  ! 

Whence  is  this  rage  ? — what  fpirit,  fay, 

To  battle  hurries  me  away  ? 

’Tis  Fancy,  in  her  fiery  car, 

T ranfports  me  to  the  thickeft  war ; 

There  whirls  me  o^er  the  hills  of  flaln. 

Where  tumult  Snd  deftrudlion  reign  ; 

Where,  mad  with  pain,  the  wounded  fteed, 
Tramples  the  dying  and  the  dead  j 


TRY. 

Where  giant  Terror  ftalks  around. 

With  fullen  joy  furveys  the  ground. 

And,  pointing  to  th’  enfanguln’d  field, 
Shakes  his  dreadful  gorgon  fliield  1 
O  guide  me  from  this  horrid  feene 
To  high-arch’d  walks  and  alleys  green. 
Which  lovely  Laura  feeks,  to  fhun 
The  fervors  of  the  mid-day  fun. 

The  pangs  of  abfence,  O  remove, 

For  thou  can’ft  place  me  near  my  love ; 
Can’ll  fold  in  vlfronary  blifs,  ^ 

And  let  me  think  I  fteal  a  klfs ; 

While  her  ruby  lips  difpenfe 
Lufeious  nedlar’s  quintelTence ! 

When  young-ey’d  Spring  profufely  throws 
From  her  green  lap  the  pink  and  rofe  ; 
When  the  foft  turtle  of  the  dale 
To  Summer  tells  her  tender  tale  ; 

When  Autumn  cooling  caverns  feeks. 

And  ftains  with  wine  his  jolly  cheeks ; 
When  Winter,  like  poor  pilgrim  old. 
Shakes  his  filver  beard  with  cold  > 

At  ev’rj^  feafon  let  my  ear 

Thy  folemn  whifpers.  Fancy,  hear. 

O  warm  enthufiaftic  maid  ! 

Without  thy  powerful,  vital  aid. 

That  breathes  an  energy  divine. 

That  gives  a  foul  to  ev’ry  line, 

Ne’er  may  I  llrlve  with  lips  profane, 

To  utter  an  unhallov/’d  ftrain  ; 

Nor  dare  to  touch  the  facred  firing, 

Save  when  with  fmlles  thou  bid’ll  me  ling. 
O  hear  our  pray’r,  O  hither  come 
From  thy  lamented  Shakefpeare’s  tomb. 
On  which  thou  lov’ft  to  fit  at  eve. 

Muling  o’er  thy  darling’s  grave. 

O  queen  of  numbers,  once  again 
Animate  fome  chofen  fwain. 

Who,  fill’d  with  uiiexhaufted  fire. 

May  boldly  fmite  the  founding  lyre  ; 

Who  with  fome  new,  unequall’d  fong^ 
May  rife  above  the  rhyming  throng ; 

O’er  all  our  lift’ning  pafiions  reign, 
O’erwhelm  our  fouls  with  joy  and  pain  ; 
With  terror  lhake,  with  pity  move, 
Rouze  with  revenge,  or  melt  with  love. 

O  deign  t^attend  his  evening  walk, 

With  him  in  groves  and  grottoes  talk ; 
Teach  him  to  fcorn,  with  frigid  art. 
Feebly  to  touch  th’  enraptur’d  heart ; 
Like  lightning,  let  his  mighty  verfe 
The  bofom’s  inmoft  foldings  pierce  ; 
With  native  beauties  win  applaufe. 
Beyond  cold  critics  ftudied  laws  : 

O  let  each  mufe’s  fame  increafe ! 

O  bid  Britannia  rival  Greece  ! 
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The  following  ode,  written  by  Mr  Smart  on  the  5th 
of  December  (being  the  birth-day  of  a  beautiful  young 
lady),  is  much  to  be  admired  for  the  variety  and  harmony 
of  the  numbers,  as  well  as  for  the  beauty  of  the  thoughts^ 
and  the  elegance  and  delicacy  of  the  compliment.  It  has 
great  fire,  and  yet  great  fweetnefs,  and  is  the-  happy  iffue 
of  genius  and  judgment  united. 

E  e  2  Hail 
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Hail  eldeft  of  the  monthly  train. 

Sire  of  tlie  winter  drear, 

December  I  in  whofe  iron  reign 
Expires  the  chequer’d  year. 

Hufh  all  the  blull’ring  blafts  that  blow, 

And  proudly  plum’d  in  filver  fnow, 

Smile  gladly  on  this  bleft  of  days  ; 

The  livery’d  clouds  (hall  on  thee  wait, 

And  Plioebus  ihine  in  all  his  date 
With  more  than  fummer  rays. 

Though  jocund  June  may  jullly  boaft 
Long  days  and  happy  hours ; 

Though  Augull  be  Pomona’s  hoft^ 

And  May  be  crown’d  with  flow^’rs ; 

Tell  June  his  fire  and  crimfon  dies, 

By  Harriot’s  blufii,  and  Harriot’s  eyes, 

Eclips’d  and  vanquilh’d,  fade  away  j 
Tell  Augull,  thou  canll  let  him  fee 
A  richer,  riper  fruit  than  he, 

A  fvveeter  flow’r  than  May. 

7'he  enfiilng  ode,  written  by  Mr  Collins  on  tlie  death 
of  Mr  Thornlbn,  is  of  the  paftoral  and  elegiac  kind,  and 
both  pidlureique  and  pathetic.  To  perceive  all  the  beau¬ 
ties  of  this  little  piece,  .which  are  indeed  many,  we  mull 
fiippofe  them  to  liave  been  delivered  on  the  river  l'hame& 
near  Richmond. 


In  yonder  grave  a  Druid  lies, 

Where  flowly  winds  the  Healing  wave  ; 

The  year’s,  bell  fweets  lhall  duteous  rife 
7  o  deck  its  poet’s  filvan  grave ! 

In.yon  deep  bed  of  whifp’ring  reeds 
His  aiiy^  harp  fhall  now  be  laid, 

**  That  he,  whofe  heart  in  forrow  bleeds, 

^  May  love  through  Ine  the  Toothing  Ihade. 
Then  maids  and  youths  lhall  linger  here, 

And,  while  its  founds  at  dillance  fweil. 
Shall  fadly  feem  in  pity’s  ear 

To  hear  the  woodland  pilgrim’s  knell. 
Remembrance  oft  lhall  haunt  the  lliore, 

When  I'hames  in  fummer  wreaths  is  drell, 
And  oft  fufpend  the  dalhing  oar, 

To  bid  his  gentle  fpirit  reft ! 

And  oft  as  eafe  and  health  retire 

f  Rich-  ,  . 

jnond*  iiie  triend  lhail  view  yon  whitening  Ijpire 

^h.urch.  And  ’mid  the  varied  landfcape  weep. 

But  thou,  who  own’ll  that  earthy  bed. 

Ah  !  what  will  ev’ry  dirge  avail  t 
'  Or  tears,  which  love  and  pity  Ihed, 

That  mourn  beneath  the  gliding  fail"? 

Yet  lives  there  one,  whofe  heedlefs  eye, 

bhall  fcorn  thy  pale  Ihrinc  glimm’ring  near  / 
With  him,  fweet  bard,  may  fancy  die, 

And  joydefert  the  blooming  year* 

But  thou,  lora  ftream,  wdiofe  fullen  tide 
No  fedge^crown’d  fillers  now  attend. 

Now  waft  me  from  the  green  hill’s  fide, 

Whofe  cold  turf  hides  the  buried  friend. 
And  fee,  the  fairy  valleys  fade, 

Dim  night  has  veil’d  the  folemn  view ! 

Yet  once  again,  dear  parted  fiiade. 

Meek  nature’s  child,  again  adieu ! 

The  genial  meads,  alfign’d  to  blcfs 
Thy  life,  lhall- mourn  thy  early  doom  i 


^  ^  IL 

Their  hinds,  and  Ihepherd  girls,  lhall  drefs,  Of  Lyric 

With  fimple  hands,  thy  rural  tomb.  Poetry, 

Long,  long,  thy  ftone  and  pointed  clay 
Shall  melt  the  mufing  Briton’s  eyes ; 

O  vales  and  wild  woods,  lhall  he  fay. 

In  yonder  grave  your  Druid  lies  i 


Under  this  fpecies  of  the  ode,  notice  ought  to  berh/}® 
taken  of  thofe  written  on  divine  fiibjeas,  and  which  are 
ufually  called  hy?nns.  Of  thefe  we  have  many  in  our 
language,  but  none  perhaps  that  are  fo  much  admired 
as  IVXr  Addifon  s.  The  beauties  of  tne  following  hymn 
are  too  well  known,  and  too  obvious,  to  need  any  com¬ 
mendation  ;  we  lhall  only  obferve,  therefore,  that  in 
this  hymn  (intended  to  difplay  the  power  of  the  Al- 
mightv)  he  feems  to  have  had  a  pfalm  of  David  in  his 
view,  which  fays,  that  ‘‘  the  heavens  declare  the  glory 
of  God,  and  the  firmament  Iheweth  his  liandyw^ork.” 


The  fpacious  firmament  on  high, 
With  all  the  blue  ctherial  llcy, 

And  fpangled  heav’ns,  a  Ihining  frame,. 
Their  great  original  proclaim  : 

Tk’  unwearied  fun,  from  day  to  day. 
Does  his  Creator’s  pow’r  difplay, 

And  publilhes  to  ev’ry  land 
The  work  of  an  Almighty  hand. 

Soon  as  the  ev’ning  lhades  prevail. 
The  moon  takes  up  the  wond’roiis  tale. 
And  nightly  to  the  lift’ning  earth 
Repeats  the  ftory  of  her  birth  ; 

While  all  the  ftars  that  round  her  burn, 
And  all  the  planets  in  their  turn, 
Confirm  the  tidings  as  they  roll, 

And  fpread  the  truth  from  pole  to  pole. 

What  tho’  in  folcmn  iilence  all 
Move  round  the  dark  terreftrial  ball  I 
What  tho’  nor  real  voice  or  found 
Amid  their  radiant  orb  be  found  ? 

In  reafon’s  ear  they  all  rejoice, 

And  utter  forth  a  glorious  voice, 

For  ever  finging,  as  they  Ihine, 

Tlie  hand  that  made  us  is  divine.” 


The  following  paftoral  hymn  is  a  verfion  of  the  23d 
P/aim  by  Mr  Addifon;  the  peculiar  beauties  of  which 
have  occafioned  many  tranflations  ;  but  we  have  feen 
none  that  is  fo  poetical  and  perfed  as  this.  And  in 
juftice  to  Dr  Boyce,  we  mull  obferve,  that  the  mufic 
he  has  adapted  to  it  is  fo  fweet  and  expreftive,  that  we 
know  not  whidi  is  to  be  moft  admired,  the  poet  or  the 
mufician. 


The  Lord  my  pafture  fhall  prepare, 

And  Teed  me  with  a  fhepherd’s  care  ; 

His  prefence  fhall  my  wants  fupply, 

And  guard. me  with  a  watchful  eye  ; 

My  noon-day  walks  he  fhall  attend, 

And  all  my  midnight  hours  defend. 

When  in  the  fultry  glebe  I  faint. 

Or  on  the  thirfty  mountain  pant. 

To  fertile  vales  and  dewy  meads 
My  weary  wand’ring  fteps  he  leads ; 

Where  peaceful  rivers Toft  and  flow 
Amid  the  verdant  landfcape  flow. 

Tho’  in  the  paths  of  death  I  tread, 

With  gloomy  horrors  overfpread^ 

^  -My 
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My  fteadfaft  heart  fhall  fear  no  ill ; 

For  thoUj  O  XjOi'dj  art  with  me  ftill » 

Thy  friendly  crook  (hall  give  me  aid, 

And  guide  roe  through  the  dreadful  lhade. 

Tho’  in  a  bare  and  rugged  way, 

Through  devious  lonely  wilds  1  ftray. 

Thy  bounty  Ihall  my  pains  beguile  : 

The  barren  wildemefs  (hall  fmile. 

With  fudden  greens  and  herbage  crown’d; 

And  ftreams  Ihall  murmur  all  around. 

Ill  Wc  are  nhw  to  fpeak  of  thofe  odes  which  are 
of  the  fublime  and  noble  kind,  and  diaingiulhed  from 
others  by  their  elevation  of  thought  and  didbon,  as  well 
by  the  variety  or  irregularity  of  their  numbers  as  the 
frequent  tranfitions  and  bold  excurfions  with  which  they 

are  enriched.  .  ..  t  r  i  j  i 

To  dve  the  young  ftudent  an  idea  of  the  fudden  and 

frequent  tranfitions,  digreflions,  and  excurfions,  which 
are  admitted  into  the  odes  of  the  ancients,  we  cannot 
do  better  than  refer  him  to  the  celebrated  fong  or  ode  ot 
Mofes  -,  which  is  the  oldea  that  we  know  of,  and  w^ 
penned  by  that  divine  author  immediately  after  the  chil¬ 
dren  of  Ifrael  crolTed  the  Red-Sea.  .  r*  • 

At  the  end  of  this  fong,  we  are  told,  that  ‘  Miriam 
the  prophetefs,  the  filler  of  Aaron,  took  a  timbrel  in 
her  hand,  and  all  the  w'omen  went  out  mter  her  with 
timbrels  and  with  dances.  And  Miriam  anhvered  them. 
Sing  ye  to  the  Lord,  for  he  hatli  tniimphed  glonoully; 
the  horfe  and  his  rider  hath  he  thrown  into  the  fea. 

From  this  laft  paffage  it  is  plain,  that  the  ancients 
very  early  called  in  mulic  to  the  aid  of  poctiq^;  and  that 
their  odes  were  ufually  fung,  and  accompanied  with 
their  lutes,  harps,  lyres,  timbrels,  and  other  inaruments:. 
nay,  fo  elfential,  and  in  fueh  reputation,  was  mufic  held 
by  the  ancients,  that  we  often  find  in  their  lyric  poets, 
addrclfcs  or  invocations  to  the  harp,  the  lute,  or  the 
lyre  ;  and  It  was  probably  owing  to  the  frequent  uie 
made  of  the  laft-mentioned  inllrument  with  the  ode, 
that  this  fpecies  of  writing  obtained  the  name  of  Lyrtc 

^^^This  ode,  or  hymn,  which  fome  believe  was  compo- 
fed  by  Mofes  in  Hebrew  verfe,  is  incomparably 
than  any  thing  the  heathen  poets  have  producfjd  ot  the 
kind,  and  is  by  all  good  judges  confidered  as  a  mailer- 
piece  of  ancient  eloquence.  The  thoughts  are  noble 
Ld  fublime  :  the  ftyle  is  magnificent  and  expreffive  : 
the  figures  are  bold  and  animated:  the  tranfitions  and 
excurfions  are  fudden  and  frequent :  but  they  are  ihort, 
and  the  poet,  having  digrelTed  for  a  moment,  returns  im¬ 
mediately  to  the  great  objed  that  excited  his  wonder, 
and  elevated  his  foul  with  joy  and  gratitude.  Ihe 
images  fill  the  mind  with  their  greatnefs,  and  ilnkethe 
imagination  in  a  manner  not  to-be  expreffed. 

If  there  be  any  thing  that  in  fublimity  approaches  to 
It,  we  muft  look  for  it  In  the  eaft,  where  perlwps  we 
fhall  find  nothing  fuperior  to  the  following  Hindoo 
hymn  to  Narraynoy  or  “  the  fplrit  of  God,’’  taken,  as 
Sir  William  Jones  informs  us,  from  the  writings  of  the 
ancient  Bramins. 


try.  221 

Spirit  of  fpirits,  who,  through  every  part 

Of  fpace  expanded,  and  of  endlefs  time,  ^  ^  ^ 

Beyond  the  reach  of  lab’ring  thought  fublime, 

Badfl  uproar  into  beauteous  order  ftart ; 

Before  heav’n  was,  thou  art. 

Ere  fpKeres  beneath  us  roll’d,  or  fpheres  above^ 

Ere  earth  in  hrmamental  xther  hung. 

Thou  fat’d  alone,  till,  through  thy  myftic  love, 

Things  unexifting  to  exidence  fprung. 

And  grateful  defcant  fung, 

Omnifeient  Spirit,  wliofe  all-niling  pow’r 
Bids  from  each  fenfe  bright  emanations  beam  ; 

Glows  in  the  rainbow,  fparkles  in  the  dream. 

Smiles  in  the  bud,  and  gliden’s  in  the  flow’r 
That  crowns  each  vernal  bow’r  ; 

Sighs  in  the  gale,  and  warbles  in  the  throat 
Of  every  bird  that  hails  the  bloomy  fpring, 

.  Or  tells  his  love  in  many  a  liquid  note,  ^ 

Whild  envious  artids  touch  the  rival  dring. 

Till  rocks  and  foreds  ring  ; 

Breathes  In  riVh  fragrance  from  the  Sandal  grove, 

Or  where  the  precious  mnflx-deer  playful  rove  ; 

In  dulcet  juice,  from  clud’ring  fruit  didils, 

And  burns  falubrious  in  tlie  tadefH  clove; 

Soft  banks  andverd’rous  hills 
Thy  prefent  Influence  fills; 

In  air,  in  floods,  in  caverns,  woods,  and  plains, 

Thy  will  infplrlts  all,  thy  fovei-eign  Maya  reigns. 

Bine  crydal  vault,  and  elemental  fires. 

That  in  th’  ethereal  fluid  blaze  and  breathe; 

Thou,  tofiing  main,  wliofe  fnaky  branches  wreathe 
This  penfile  orb  wath  Iiitertwiding  gyres  ; 

Mountains,  whofe  lofty  fphes,  ^ 

Pi  efumptuons,  rear  their  Summits  to  the  lleies. 

And  blend  their  em’rald  hue  with  fapphire  light; 

Smooth  meadsandla  wns,  that  glow  wi  th  vary  ing  dyes 
Of  dew^.befpangled  leaves  and  bloflbms  bright, 

Hence  I  vanifli  from  my  fight  ^ 

Delufive  pianres!  unfubdantial  flws  ! 

My  foul  abforb’d  one  only  Being  know^s, 

Of  all  perceptions  one  abundant  fource. 

Whence  ev’ry  objetf,  ev’ry  moment  flow's  : 

Suns  hence  derive  their  force. 

Hence  planets  learn  their  courfe ; 

But  funs  and  fading  worlds  I  view  no  more ; 

God  only  I  perceive  ;  God  only  I  adore(F). 

We  come  now  to  the  Pindaric  ode y  w^hich  (if  we  ex- The  Pin*' 
cept  the  hymns  In  the  Old  Tedament,  the  pfalms  of  ode.- 
king  David,  and  fuch  hymns  of  the  Hindoos  as  that  jud 
quoted)  is  the  mod  exalted  part  of  Lyric  poetry  ;  and 
was  lb  called  from  Pindar y  an  ancient  Greek  poet,  who 
is  celebrated  for  the  boldnefs  of  his  flights,  the  impetus 
ofity  of  his  dyle,  and  the  feeming  wlldnefs  and  irre^^. 
larity  that  runs  through  his  eompofitions,  and  which 
are  fald  to  be  the  effedt  of  the  greated  art.  See  Pin- 

D  A  R* 

The  odes  of  Pindar  were  held  in  fuch  high  edlma- 
tlon  by  the  ancients,  that  it  was  fabled.  In  honour  of 
their  fweetnefs,  that  the  bees,- w'hile  he  was  In  the  cradle, 

hrniiorht 


(f). For  the  phllofophy  of  this  ode,  which  reprefents 
'Only  Being  ](the  of  the  Greeks),  fee  Metaphysics, 


the  Deity  as  the  foul  of  the  world, 
n"*  269.  and  Philosophy,  n'^6* 


or  rather  as  the 
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of  Lyric  brought  honey  to  his  lips :  nor  did  the  vidlors  at  the 
^  ^  ^  Olympic  and  other  games  think  the  crown  a  fufficient 

reward  for  their  merit,  unlefs  their'atchievements  were 
celebrated  in  Pindar’s  fongs  ;  moft  wifely  prefaging, 
that  the  firft  would  decay,  but  the  other  endure  for 
ever. 

This  poet  did  not  always  write  his  odes  in  the  fame 
meafure,  or  with  the  fame  intention  with  regard  to  their 
being  fung.  For  the  ode  inferibed  to  Oiagoras  (the 
Concluding  flanza  of  which  we  inferted  at  the  beginning 
of  this  fedlion)  is  in  heroic  meafure,  and  all  the  ftanzas 
are  equal :  there  are  others  alfo,  las  Mr  Weft  obferves, 
made  up  oijlrophes  and  antijlrophes^  without  any  epode  ; 
andfomc  compofed  of  Jlrophes  only,  of  different  lengths 
and  meafures :  but  the  greateft  part  of  his  odes  are  di¬ 
vided  into  Jirophcy  antifirophe^  and  epode ;  in  order,  as 
Mr  Congreve  conjedures,  to  their  being  fung,  and  ad- 
dreffed  by  the  performers  to  different  parts  of  the  au- 
dience.  “  They  were  fung  (fays  he)  by  a  chorus,  and 
adapted  to  the  lyre,  and  fometimes  to  the  lyre  and  pipe. 
They  confifted  ofteneft  of  three  ftanzas.  The  firft  was 
called  the  Jlrophe^  from  the  verlion  or  circular  motion 
of  the  fingers  in  that  ftanza  from  the  right  hand  to  the 
left.  The  fecond  ftanza  was  called  the  antiftrophe^  from 
the  contraveriion  of  the  chorus;  the  fingers  in  performing 
that,  turning  from  the  left  hand  to  the  right,  contrary  al¬ 
ways  to  their  motion  in  the  Jirophe.  The  third  ftanza  was 
called  the  epode  (it  maybe  as  being  the  after-fong),  which 
they  fung  in  the  middle,  neither 'turning  to  one  hand 
♦Vld-Pr^y.nor  the  other.  But  Dr  Weft’s*  friend  is  of  opinion, 
^indfr"  performers  alfo  danced  one  way  while  they 

were  fmging  the  Jirophe^  and  danced  back  as  they  fung 
the  antijlrophe^  till  they  came  to  the  fame  place  again, 
and  then  ftanding  ftill  they  fung  the  epode.  He  has  tranf- 
lated  a  paffage  from  the  Scholia  on  Hephaflion,  in  proof 
cf  his  opinion ;  and  obferves,  that  the  dancing  the Jirophe 
and  ant  'ijlrophe  in  the  fame  fpace  of  ground,  and  we  may 
fuppofe  the  fame  fpace  of  time  alfo,  fhows  why  thofe 
two  parts  confifted  of  the  fame  length  and  meafure. 

As  the  various  meafures  of  Pindar’s  odes  have  been 
the  means  of  fo  far  mifleading  fome  of  our  modern  poets, 
as  to  induce  them  to  call  compofitions  Pindaric  odes, 
that  were  not  written  in  the  method  of  Pindar,  it  is  ne- 
cefiary  to  be  a  little  more  particular  oh  this  head,  and 
to  give  an  example  from  that  poet,  the  more  effeftiially 
to  explain  his  manner ;  which  we  ffiall  take  from  the 
tranflatlon  of  Dr  Weft. 

The  eleventh  NemeanOde. 

This  ode  is  inferibed  to  Ariftagoras,  upon  occaiion 
of.hls  entering  on  his  office  of  prefident  or  governor  of 
.the  Hand  of  Tenedos :  fo  that,  although  it  is  placed 
among  the  Nemean  odes,  it  has  nef  fort  of  relation  to 
thofe  games,  and  is  Indeed  properly  an  inauguration  ode, 
compofed  to  be  fung  by  a  chorus  at  the  facrifices  and  the 
feafts  made  by  Ariftagoras  and  his  colleagues,  in  the 
town-hall,  at  the  time  of  their  being  invefted  with  the 
magiftracy,  as  is  evident  from  many  exprefiions  in  the 
fil’d.  Jirophe  and  antijirophe. 

Argument. 

Pindar  opens  this  ode  with  an  invocation  to  Vefta 
(the  goddefs  who  prefided  over  the  courts  of  juftice,  and 
whofe  ftatue  and  altar  were  for  that  reafon  placed  in  the 
town-halls,  or  Prytanaums,  as  the  Greeks  called  them), 


T  R  Y.  PartirJ 

befeeching  her  to  receive  favourably  Atiftagoras  and  his  Of  r.yricl 
colleagues,  who  were  then  coming  to  offer  facrifices  to  j 

her,  upon  tlieir  entering  on  their  office  of  Prytans  or  ^ 

magiftrates  of  Tenedos  ;  which  office  continuing  for  a 
year,  he  begs  the  goddefs  to  take  Ariftagoras  under  f 

her  protedion  during  that  time,  and  to  condudi:  him  to  1 

the  end  of  it  without  trouble  or  difgrace.  From  Ari¬ 
ftagoras,  Pindar  turns  himfelf  in  the  next  place  to  his 
father  Arcefilas,  whom  he  pronounces  happy,  as  well 
upon  account  of  his  fon’s  merit  and  honour,  as  upon 
his  own  great  endowments  and  good  fortune ;  fuch  as 
beauty,^  ftrengtli,  courage,  riches,  and  glory,  refulting  ' 

from  his  many  vldories  in  the  games.  But  left  he  ' 

ftiould  be  too  much  puffed  up  with  thefe  praifes,  he  re¬ 
minds  him  at  the  fame  time  of  his  mortality,  and  tells 
him  that  his  clothing  of  flefti  is  perifhable,  that  he 
muft  e’er  long  be  clothed  with  earth,  the  end  of  all 
things  :  and  yet,  continues  he,  it  i$  but  juftice  to  praife 
and  celebrate  the  worthy  and  deferviiig,  who  from  good 
citizens  ought  to  receive  all  kinds  of  honour  and  com¬ 
mendation  ;  as  Ariftagoras,  for  inftance,  who  hath  ren¬ 
dered  both  himfelf  and  his  country  illuftrious  by  the 
many  vidorles  he  hath  obtained,  to  the  number  of  fix-  ] 

teen,  over  the  neighbouring  youth,  in  the  games  ex-  ^ 

hibited  in  and  about  his  own  country.  From  whence,  fays 
the  poet,  I  conclude  he  would  have  come  off  viftorious 
even  in  the  Pythian  and  Olympic  games,  had  he  not 
been  reftralned  from  enpglng  in  thofe  famous  lifts  by 
the^  too  timid  and  cautious  love  of  his  parents.  Upon 
which  he  falls  into  a  moral  reflexion  upon  the  vanity 
of  man’s  hopes  and  fears  ;  by  the  former  of  which  they 
are  oftentimes  excited  to  attempts  beyond  their  ftrength, 
which  accordingly  iffue  In  their  difgrace  ;  as,  on  the 
other  hand,  they  are  frequently  reftralned,  by  unreafon- 
able  and  ill-grounded  fears,  frem  enterprifes,  in  which 
they  would  in  all  probability  have  come  off  with  ho¬ 
nour.  This  reflexion  he  applies  to  Ariftagoras,  by  ^ 

faying  it  was  very  eafy  to  forefee  what  fuccefs  he  was 
like  to  meet  with,  who  both  by  father  and  mother  was  I 

defeended  from  a  long  train  of  great  and  valiant  men.  ' 

But  here  again,  with  a  very  artful  turn  of  flattery  to  his 
father  Arcefilas,  whom  he  had  before  reprefented  as 
ftiong  aiid  valiant,  and  famous  for  his  victories  in  the 
games,  he  obferves  that  every  generation,  even  of  a 
great  and  glorious  family,  is  not  equally  illuftrious  any 
miore  than  the  fields  and  trees  are  every  year  equally 
fruitful ;  that  the  gods  had  not  given  mortals  any  cer¬ 
tain  tokens  by  which  they  might  foreknow  when  the  > 

rich  years  of  virtue  JJjould  fucceed ;  whence  It  comes  to  [ 

pafs,  that  men,  out  of  felf-conceit  and  prefumption,  are 
perpetually  laying  fchemes,  and  forming  enterprifes, 
without  prevloufly  coiifulting  prudence  or  wlfdorn,  j 

vchoitjlr earns y  fays  he,  lie  remote  and  out  of  the  com-  ( 

mon  road.  From  all  which  he  infers,  that  it  is  better  \ 

to  moderate  our  defires,  and  fet  bounds  to  our  avarice  I 

and  ambition  ;  with  which  moral  precept  he  concludes 
the  ode. 

Strophe  I.  j 

Daughter  of  Rhea  !  thou,  whofe  holy  fire  I 

Before  the  awful  feat  of  juftice  flames  I  -  J 

Sifter  of  heav’n’s  almighty  fire  I  I 

Sifter  of  Juno,  who  coequal  claims  | 

With  Jove  to  fliare  the  empire  of  the  gods  !  I 

O  virgin  V efta  !  to  thy  dread  abodes,  I 

Lo!  1 
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Lo  1  Ariflagom  direfts  his  pace  I 
Receive  and  near  tliy  facred  fceptve  place 
Him,  and  his  colleagues,  who,  with  honeftzeal. 
O’er  Tenedosprefide,  and  guard  the  public  weal. 

Antistrophe  I. 

And  lo !  with  frequent  ofF’rings,  they  adore 
Thee*,  firll  invok'd  in  ev’ry  folemn  pray’r! 

To  thee  immix^d  libations  pour, 

And  fill  with  odorous  fumes  the  fragrant  air.^ 
Around  in  feftive  fongs  the  hymning  choir 
Mix  the  melodious  voice  and  founding  lyre. 

While  ftill,  prolong'd  with  holpitable  love, 

Are  folemniz’d  the  rites  of  genial  Jove  : 

Then  guard  him,  Vefta,  through  his  long  career, 
And  let  him  clofe  in  joy  his  minifterial  year. 

E  p  o  D  E  I. 

But  hail,  Arcefilas  !  all  hail 
To  thee,  blefs'd  father  of  a  fon  fo  great  I 
Thou  whom  on  fortune's  liigheft  fcale 
The  favourable  hand  of  heav’n  hath  fet. 

Thy  manly  form  with  beauty  hath  refin  d. 

And  match'd  that  beauty  with  a  valiant  mind. 
Yet  let  not  man  too  much  prel' me, 

Tho'  grac'd  with  beauty's  faireft.  bloom  ; 

Tho'  for  fuperior  lliength  lenown’d; 

Tho’  with  triumphal  ch  iplets  crown'd: 

Let  him  remember,  that,  in  flefli  array'd, 

Soon  fhall  he  fee  that  mortal  veihnent  fade ; 

Tin  loll,  imprlfon'd  in  the  mouid'ring  urn. 

To  earth,  the  end  of  all  things,  he  return. 

Strophe  II. 
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But,  fuch  is  man’s  prcpofl’rous  fate  !  Of 

Now,  with  o’er-weening  pride  elate,  .  » 

Too  far  he  aims  his  fhaft  to  throw, 

And  {training  burfts  his  feeble  bow ; 

Now  pufillanimous  deprefs’d  with  fear, 

He  checks  his  virtue  in  the  mid  career ;  • 

And  of  his  ftrength  diftruilful,  coward  flies 
The  conteft,  tho'  empow’rd  to  gain  the  prize. 

Strophe  III. 


But  who  could  eiT  in  prophefying  good 
Of  him,  whofe  undegenerating  breafl; 

Swells  with  a  tide  of  Spartan  blood, 

From  fire  to  fire  in  long  fiicceflion  trac'd 
Up  to  Pifander;  who  in  days  of  yore 
From  old  Amyclae  to  the  Lclbian  fliorc 
And  Tenedos,  colieagu  d  in  high  command 
With  great  Oreftes,  led  th’  Aiolian  band  ? 

Nor  was  his  mother  s  race  lefs  ftrong  and  brave, 
Sprung  from  a  flock  that  grew  on  fair*  Ifmenus'  wave. 

Antistrophe  III. 

Tho'  for  long  intervals  obfeur'd,  again 
Oft-times  the  feeds  of  lineal  worth  appear. 

For  neither  can  the  furrow’d  plain 
Full  harvefls  yield  witii  each  returning  year ; 

Nor  in  each  period  will  the  pregnant  bloom 
Inveft  the  fmiling  tree  with  rich  perfume. 

So,  barren  often,  and  inglorious,  pafs 
The  generations  of  a  noble  race  ; 

While  nature  s  vigour,  working  at  the  root. 

In  after-ages  fweUs,  and  bloflbms  into  fruit. 

Epode  hi. 


*  Ifmfnut 
Was  A  river 
<  f 

of  which 
con  try  was 
Meualip- 
pus,  the 
anceftor  of 
Ariftagorat 
by  the 
mother’s 
fide. 


Yet  (hould  the  worthy  from  the  public  tongue 
Receive  their  recompenle  of  virtuous  praife  ; 

By  ev'ry  zealous  patriot  fung, 

And  deck'd  with  ev'ry  flow'r  of  heav'nly  lays. 

Such  retribution  in  re  urn  for  fanie, 

Such,  Ariftagoras,  thy  virtues  claim, 

Claim  from  thy  country  ;  on  whofe  glorious  browa 
The  wreftler's  chaplet  ftill  unfaded  blows  ; 

Mix’d  with  the  great  Pancratiaflic  crown, 

Which  from  the  ncighb'ring  youth  thy  early  valour  won. 

Antistrophe  II. 

And  (but  his  timid  parents’  cautious  love, 

Diflurbing  ever  his  too  forward  hand, 

Forbad  their  tender  fon  to  prove 
The  toils  of  Pythia  or  Olympia’s  fands), 

Now  by  the  Gods  I  fwear,  his  valorous  might 
Had  'fcap’d  victorious  in  each  bloody  fight ; 

4  A  river  from  Caftalla-I*,  or  where  dark  with  fhade 

Jpon  whofe  The  mount  of  Saturn  rears  its  olive  head, 
banks  the  Great  and  illuftrious  home  had  he  return  d  ; 

Pyrhian  While,  by  his  fame  eclips’d,  his  vanquifli’d  foes  had 
games  v/erc  [mourn’d, 

exhibired.  *“ 

^  A  fmall  P  O  D  E  II. 

vet  Then  his  triumphal  treffes  bound 
that  over.  With  the  dark  verdure  of  th’  Olympic  grove, 

Joohed  the  With  joyous  banquets  had  he  crown’d 
quinquennial  feftival  of  Jove  ; 

^  ^  And  cheer’d  the  folemn  pomp  with  choral  lays. 

Sweet  tribute,  which  the  mufe  to  virtue  pays. 


Nor  hath  Jove  giv'n  us  to  foreknow 
When  the  rich  years  of  virtue  fhall  fucceed ; 

Yet  bold  and  daring  on  we  go. 

Contriving  fchemes  of  many  a  mighty  deed ; 

While  hope,  fond  Inmate  of  the  human  mind. 

And  felf-opinlon,  aCtlve,  rafh,  and  blind, 

Hold  up  a  falfe  Illuf^ve  ray. 

That  leads  our  dazzled  feet  aftray 

Far  from  the  fprings,  where,  calm  and  flow, 

The  fecret  ftreams  of  wifdom  flow. 

Hence  fhould  we  learn  our  ardour  to  reflrain, 

And  limit  to  due  bounds  the  thirft  of  gain. 

To  rage  and  madnefs  oft  that  paflion  turns. 

Which  with  forbidden  flames  dcfpalring  burns. 

From  the  above  fpecimen,  and  from  what  we  hare  Diflm- 
already  fald  on  this  fubjed,  the  reader  will  perceive,  n  minjr 
that  odes  of  this  fort  are  diflinguifhed  by  the  happy  charaders 
tranfitlons  and  digrelfions  which  they  admit,  and  the  * 
furprifing  yet  natural  returns  to  the  fubjeft.  This  re¬ 
quires  great  judgment  and  genius  ;  and  the  poet  who 
would  excel  in  this  kind  of  writing,  fhould  draw  the 
plan  of  his  poem.  In  manner  of  the  argument  we  have 
above  inferted,  and  mark  out  the  places  where  thofe 
elegant  and  beautiful  fallie^  and  wanderings  may  be  made, 
and  where  the  returns  will  be  eafy  and  proper. 

Pindar,  it  is  univerfally  allowed,  had  a  poetical  and 
fertile  Imagination,  a  warm  and  enthufiaftic  genius,  a 
bold  and  figurative  exprelfion,  and  a  concife  and  fen- 
tentious  flyle  :  but  it  is  generally  fuppofed  that  many 
of  thofe  pieces  which  procured  him  fuch  extravagant 
I  praifes 
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Of  i.yric  praifes  mid  extraordinary  teflimonies  of  eflccm  from 
^^^^**y*  the  ancients  are  lolt ;  and  if  they  were  not,  it  would 
be  perhaps  impolFible  to  convey  them  into  our  language ; 
for  beauties  of  this  kind,  like  plants  of  an  odoriferous 
and  delicate  nature,  are  not  to  be  tranfplanted  into  ano¬ 
ther  clime  witliout  lofing  much  of  their  fragrance  or 
cfleiitial  quality. 

Moslem  With  regard  to  thofe  compofitioiis  which  are  ufually 
odes  com-  called  Pindaric  odest  (but  which  ought  rather  to  be  di- 
monlycal-  ftingiiifhed  by  the  name  of  irregular  odes),  we  have 
led  Fiji-  many  in  our  language  that  deferve  particular  commen- 
daric.  dation  :  and  the  criticifm  Mr  Congreve  lias  given  us 
on  that  fubjedl,  has  too  much  afperity  and  too  great 
latitude  5  for  if  other  writers  have,  by  miilaking  Pin¬ 
dar's  meafures,  given  their  odes  an  improper  title,  it 
is  a  crime,  one  would  think,  not  fo  dangerous  to  the 
commonwealth  of  letters  as  to  deferve  fuch  fevere  re¬ 
proof.  Befide  which,  we  may  fuppofe  that  fome  of 
tliefe  writers  did  not  deviate  from  Pindar’s  method 
through  ignoiance,  but  by  choice  ;  ^nd  that  as  their 
odes  were  not  to  be  performed  with  both  fmging  and  dan¬ 
cing,  in  the  manner  of  Pindar’s,  it  feenied  uunecefTary 
to  coniine  the  full  and  fecond  flanzas  to  the  fame  ex- 
a6f  numbers  as  was  done  in  his  ftrophes  and  anti- 
ih'ophes.  The  poet  therefore  had  alright  to  indulge 
himfelf  with  more  liberty  :  and  we  cannot  help  thinking, 
that  the  ode  which  Mr  Dryden  has  given  us,  intitfcd, 
Alexander  ^  Feaji,  or  the  Fozuer  of  Mujic,  is  altogether 
•  as  valuable  in  loofe  and  wild  numbers,  as  it  could  have 
been  if  the  llanzas  were  more  regular,  and  written 
in  the  manner  of  Pindar.  In  this  ode  there  is  a 
wonderful  fublimity  of  thought,  a  loftinefs  and  fweetnefs 
ofexpreflion,  and  a  moil  pleafing  variety  of  numbers. 

’Twas  at  the  royal  feaft,  for  Perfia  won 
By  Philip’s  warlike  fon. 

Aloft,  in  awful  ftate. 

The  god-like  hero  fate 
On  his  imperial  throne  : 

His  valiant  peers  were  plac’d  around  : 

Their  brows  with  rofes  and  with  myrtles  bound, 
(So  Ihould  defert  in  arms  be  crown’d :) 

The  lovely  Thais  by  liis  fide 
Sat  like  a  blooming  eallern  bride. 

In  llow’r  of  youth  and  beauty’s  pride. 

Happy,  happy,  happy  pair  ! 

None  but  tlie  brave. 

None  but  the  brave. 

None  but  the  brave  deferv’e  the  fair. 

Chor.  Happy,  happy,  &c. 
Timotheus,  plac’d  on  high 
Amid  the  tiuieful  quire. 

With  il)  ing  fingers  touch’d  the  lyre  : 

The  trembling  notes  afeend  the  Ay, 

And  heav’uly  joys  infpire. 

The  fe  ng  began  from  Jove, 

Who  left  his  l^lifsful  feats  above, 

(Such  is  the  pow’r  of  mighty  love  !) 

A  dragon’s  fiery  form  hely’d  the  God  : 

Sublime  on  radiant  fpires  he  rode. 

When  he  to  fair  Olympia  prefs’d ; 

And  while  he  fought  her  fnowy  breafl  : 

Then  round  her  fiender  waill  lie  curl’d, 

And  ftamp’d  an  image  of  himfelf,  a  fov’reign  of 
the  world. 

Th:*  li/t'ning  crowd  admire  the  lofty  found. 


T  R  Y. 

.  A  prefent  deity,  they  fiiout  around ; 

A  prefent  deity,  the  vaulted  roofs  rebound ; 

With  raviih’d  ears 
The  monarch  hears, 

AiTumes  the  God, 

Affedfs  to  nod, 

And  feems  to  lhake  the  fpheres. 

Chor.  U^'ith  rav'iJhW  ears,  8cc. 

The  praife  of  Bacchus  then  the  fweet  muficlan  fung; 

Of  Bacchus  ever  fair  and  ever  young  : 

The  jolly  God  in  triumph  comes  ; 

Sound  the  trumpets,  beat  the  drums  : 

Flufii’d  with  a  purple  grace, 

He  fhows  his  honeft  face  : 

Now  give  the  hautboys  breath;  he  comes, he  comes! 

Bacchus,  ever  fair  and  young. 

Drinking  joys  did  firfi:  o^ain  : 

Bacchus’  blefiings  are  a  treafure. 

Drinking  is  the  foldier’s  pleafure  : 

Rich  the  treafure. 

Sweet  the  pleafure : 

Sweet  the  pleafure  after  pain. 

Chor.  Bacchus'  hlejfings.  See, 

Sooth’d  with  the  found,  the  king  grew  vain, 

Fought  all  his  battles  o’er  again  ; 

And  thrice  he  routed  all  his  foes,  and  thrice  he 

flew  the  flain.  j 

The  mailer  faw  the  madnefs  rife  ;  | 

His  glowing  cheeks,  his  ardent  eyes  ; 

And  while  he  heav’n  and  earth  defy’d,  , 

Chang’d  his  hand,  and  check’d  his  pride. 

He  chofe  a  mournful  mufe 
Soft  pity  to  irifufe  : 

He  fung  Darius  great  and  good, 

By  top  fevere  a  fate. 

Fallen,  fallen,  fallen,  fallen,  , 

Fallen  from  his  high  eftate, 

And  welt’ring  in  his  blood  ; 

Deferted  at  his  utmoll  need. 

By  thofe  his  former  hount^y  fed. 

On  the  bare  earth  expos’d  he  lies. 

With  not  a  friend  to  clofe  his  eyes. 

With  down-call  looks  the  joylefs  vidlor  fat,  j  j 

Revolving  in  his  alter’d  foul  * 

The  various  turns  of  chance  below  ; 

And  now  and  then  a  figh  he  Hole, 

And  teai-s  began  to  flow. 

Cho,  Revolving,  Scc% 

The  mighty  mailer  fmil’d  to  fee 
Tliat  love  was  in  the  next  degree ; 

’^vvas  but  a  kindred  found  to  move  ; 
h  or  pity  melts  the  mind  to  love. 

Softly  fweet,  in  Lydian  meafures :  i 

Soon  he  footh’d  his  foul  to  pleafures.  ' 

War,  he  fung,  is  toil  and  trouble  ; 

Honour  but  an  empty  bubble, 

Never  ending.  Hill  beginning, 

Fighting  flill,  and  fiill  deflroying. 

If  the  world  be  worth  thy  winning, 

Think,  O  think,  it  worth  enjoying. 

Lovely  Thais  fits  befide  thee. 

Take  the  good  the  gods  provide  thee. 

The  many  rend  the  fleies  with  loud  applaufe; 

.'So  love  was  crown’d,  but  mufic  won  the  caufe. 

The  prince,  unable  to  conceal  his  pain, 


Part  n. 


I 


Ot  Lyric 
Foetry. 


Caz’4 
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■  -Of  l.yric  Gaz’d  on  the  fair, 

Poetry*  ^  Who  caus’d  his  care, 

w  And  figh’d  and  look’d,  figli’d  and  look’d, 

Sigh’d  and  look’d,  and  ligh’d  again  : 

At  length  with  love  and  wine  at  once  opprefs’d, 
The  vanquifli’d  Yi<^or  funk  upon  her  breaft. 

Chor.  The  prince y  6cc. 
Now  ftrike  the  golden  lyre  again  ; 

A  louder  yet,  and  yet  a  louder  ftrain. 

Break  his  bands  of  fleep  afunder, 

And  roufe  him,  like  a  rattling  peal  of  thunder. 
Hark  I  hark  I  the  horrid  found 
Has  rais’d  up  his  head. 

As  awake  from  the  dead. 

And  amaz’d  he  ftares  round. 

Revenge,  revenge,  Timotheus  cries^ 

See  the  furies  arife  : 

See  the  fhakes  that  they  Vear, 

How  they  hifs  in  their  hair. 

And  the  fparkles  that  flafh  from  their  eyes  ; 
Behold  a  ghaftly  band. 

Each  a  torch  in  his  hand  ! 

Thofe  are  Grecian  ghofts  that  in  battle  were  flain, 
And  unbiiry’d  remain. 

Inglorious  on  the  plain. 

Give  the  vengeance  due 
To  the  valiant  crew. 

Behold  how  they  tofs  their  torches  on  high. 

How  they  point  to  the  Perfian  abodes. 

And  glitt’ring  temples  of  their  hoftile  gods. 
The  princes  applaud  with  a  furious  joy  ; 

And  the  king  feiz’d  a  flambeau,  with  zealtodeftroy ; 
Thais  led  the  way 
To  light  him  to  his  prey. 

And,  like  another  Helen,  ftie  flr’d  another  Troy. 

Chor.  uind  the  king  feiz^dy  &c. 
Thus  long  ago, 

While  organs  yet  were  mute  ; 

Timotheus,  to  his^  breathing  flute-, 

And  founding  lyre. 

Could  fweli  the  foul  to  rage,  or  kindle  foft  defire. 
At  lafl:  divine  Cecilia  came, 

Inventi*efs  of  the  vocal  frame'; 

The  fweet  enthufiafl,  from  her  facred  ftore, 
Enlarg’d  the  former  narrow  bounds, 

And  added  length  to  folemn  founds. 

With  nature’s  mother- wit, and  arts  unknown  before. 
Eet  old  Timotheus  yield  the  prize 
Or  both  divide  thecro\vn  ; 

He  rais’d  a  mortal  to  the  Ikies  ; 

She  drew  an  angel  down. 

Gr|ipd  chor.  jit  lajly  &c. 

There  is  another  poem  b]^iy^den,  on  the  death  of 
Mrs  Anne  Killegrew,  a  yoUng  lady  eminent  for  her 
^  Dr  A^/f-fl{ill  in  poetry’'  and  painting,  which  a  great  critic  *  has 
pronounced  to  be  “  undoubtedly  the  noblefl  ode  that 
cur  language  has  ever  produced.”  He  owns,  that  as 
a  whole  it  may  perhaps  be  inferior  to  /iley:ander^ s  Feajl; 
but  lie  affirms  that  the  firft  ftanza  of  it  is  fuperior  to 
any  Angle  part  of  the  other.  T^his  famous  flanza,  he 
lays,  flows  with  a  tonent  of  enthufiafm  :  Ferret  immen- 
fufquE  rutt.  How, far  this  criticifm  is  juft,  the  public 
muft  determine.  ^ 

VoL.  XVi  Fart  I. 


TRY. 

I.  ' 

Thou  youngeft  virgin-daughter  of  the  fleieig, 
Made  in  the  laft  promotion  of  the  blefs’d  ; 
Whofe  palms,  new-pluck’d  from  Paradife, 
tn  fpreading  branches  more  fublimely  rife. 

Rich  with  immortal  green  above  the  reft  ; 
Whether,  adopted  to  fome  neighb’ring  ftar, 
Thou  roll’ft  above  us,  in  thy  wand’ring  race, 
Or  in  proceiTion  fix’d  and  regular, 

Mov’d  with  the  heav’n’s  majeftic  pace  ; 

Or,  call’d  to  more  fuperior  blifs, 

Thou  tread’ft  with  feraphims  the  vaft  abyfs  : 
Whatever  happy  region  is  thy  place, 

Ceafe  thy  eeleftial  fong  a  little  fpace  ; 

Thou  wilt  have  time  enough  for  hymns  divine^ 
Since  heaven’s  eternal  year  is  thine. 

Hear  then  a  mortal  mufe  thy  praife  rehearfe 
In  no  ignoble  verfe  ; 

But  fuch  as  thy  own  voice  did  praflife  here, 
When  thy  firft  fruits  of  poefy  were  giv’n 
To  make  thyfelf  a  welcome  inmate  there ; 
While  yet  a  young  probationer, 

And  candidate  of  heav’n. 

II. 


If  by  traduftion  came  thy  mind. 

Our  wonder  is  the  lefs  to  find 
A  foul  fo  charming  from  a  ftock  fo  good ; 

Thy  father  was  transfus’d  into  thy  blood, 

So  wert  thou  born  into  a  tuneful  ftrain. 

An  early,  rich,  and  inexhaufted  vein. 

But^if  thy  pre-exifting  foul 

Was  form’d  at  firft  with  myriads  more, 

It  did  through  all  the  mighty  poets  roll, 

Who  Greek  or  Latin  laurels  wore. 

And  was  that  Sappho  laft  which  once  it  was  beforCi 
If  fo,  then  ceafe  thy  flight,  O  heaven-born  mind  ! 
Thou  haft  no  drofs  to  purge  from  thy  rich  ore, 

Nor  can  thy  foul  a  fairer  manfion  find, 

Than  was  the  beauteous  frame  fhe  left  behind  : 
Return  to  fill  or  mend  the  choir  of  thy  celeftial  kind. 

HI. 

May  prefume  to  fay,  that,  at  thy  birth. 

New  joy  was  fprung  in  heav’n,  as  well  as  here  on  earth? 
For  fure  the  milder  planets  did  combine 
On  thy  aufpicious  horofeope  to  fliine, 

An  e’en  the  moft  malicious  were  in  trine. 

Thy  brother-angels  at  thy  birth 
Strung  each  his  lyre,  and  tun’d  it  high, 

That  all  the  people  of  the  fley 
Might  know  a  poetefs  was  born  on  earth. 

And  then,  if  ever,  mortal  ears 
Had  heard  the  mufic  of  the  fpheres. 

And  if  no  cliift’ring  fwarm  of  bees 
On  thy  fweet  mouth  diftill’d  their  golden  dew, 
’Twas  that  fuch  vulgar  miracles 
Heav’n  had  not  leifure  to  renew  2 
For  all  thy  blefs’d  fraternity  of  love 
Solemniz’d  there  thy  birth,  and  kept  thy  holy  day  abovt^ 


O  gracious  God  I  how  far  have  wc 
Profan’d  thy  lieav’nly  gift  of  poefy  ? 
Made  proftitute  and  profligate  the  Mufe, 
Debas’d  to  each  obfeene  and  impious  ufe, 
F  f 


% 


Whofe 
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Of  Lyric  Whofe  harmony  was  firft  orcJam’d  above 
Poetry,  [for  tongues  of  angels,  and  for  hymns  of  love  . 

-  O  wretched  we  !  why  were  we  huny’d  down 

This  lubrique  and  adulterate  age, 

(Nay  added  fat  pollutions  of  our  own) 

T'increafe  the  ftreamlng  ordures  of  the  ftage  ! 

What  can  we  fay  t’excufe  our  fecond  fall  ? 
jLet  this  thy  veftal,  Heav’n,  atone  for  all ; 

Her  Arethufian  ftream  remains  unfoil’d,  ^ 

XJnniix’d  with  foreign  filth,  and  undefil  d ;  *1  j  \ 

Her  wit  was  more  than  man,  her  innocence  a  child*  J 

V. 

Art  file  had  none,  yet  wanted  none  ; 

For  nature  did  that  want  fupply  : 

So  rich  in  treafures  of  her  own, 

She  might  our  boafted  ftores  defy  : 

Such  noble  vigour  did  her  verfe  adorn. 

That  it  feemM  boiTow’d  where  'twas  only  born. 

Her  morals,  too,  were  in  her  bofom  bred,  ^ 

By  great  examples  daily  fed,  ^  i 

What  in  the  belt  of  books,  her  father’s  life  flie  read.  J 
And  to  be  read  herfelf,  (he  need  not  fear  ;  ) 

Each  teft,  and  every  light,  her  Mufe  will  bear,  > 

Tho’  Epiftetus  with  his  lamp  were  there.  J 

E’en  love  (for  love  fometimes  her  Mufe  exprefs’d) 

Was  but  a  lambent  flame  which  play’d  about  her  breaft, 
Light  as  the  vapours  of  a  morning  dream. 

So  cold  herfelf,  while  fhe  fuch  warmth  exprefs’d, 

^Twas  Cupid  bathing  in  Diana’s  ftream. 

VI. 

Born  to  the  fpacious  empire  of  the  Nine, 

One  would  have  thought  fhe  fhould  have  been  content 
To  manage  well  that  mighty  government ; 

But  what  can  young  ambitious  fouls  confine  ^ 

To  the  next  realm  fhe  flretch’d  her  fway,  ^ 

For  Pamiure  near  adjoining  lay,  V 

A  plenteous  province  and  alluring  prey.  J 

A  Chamber  of  Dependencies  was  fram  d, 

(As  conquerors  will  never  want  pretence. 

When  arm’d,  to  jufVify  th’offence) 

And  the  whole  fief,  in  right  of  poetry,  flie  claim’d. 

The  country  open  lay  without  defence  : 

For  poets  frequent  inroads  there  had  made. 

And  perfe<^y  could  reprefent 

The  fhape,  the  face,  with  ev’ry  lineament. 

And  all  the  large  domains  which  the  dumbfifler  fvvay’d. 
All  bow’d  beneath  her  government, 

Receiv’d  in  triumph  wherefoe’er  fhe  went. 

Her  pencil  drew  whate’er  her  foul  defign’d. 

And  oft  thehappydraught  furpafs’d  theimage  inhermmd. 
The  fylvan  feenes  of  herds  and  flocks. 

And  fruitful  plains  and  barren  rocks. 

Of  fhallow  brooks  that  flow’d  fo  clear, 

I'he  bottom  did  the  top  appear  j 
Of  deeper  too,  and  ampler  floods. 

Which,  as  in  mirrors,  fhow’d  the  woods  ; 

Of  lofty  trees,  with  facred  fhades. 

And  perfpeftives  of  pleafant  glades. 

Where  nymphs  of  brightefl  form  appear,  ^ 

And  fhaggy  fatyrs  ftanding  near,  S 

Which  them  at  once  admire  and  fear.  j 

The  ruins  too  of  fome  majefllc  piece, 

Boafting  the  power  of  ancient  Rome  or  Greece, 
Whofe  flatues,  freezes,  columns,  broken  lie, 

[  And,  though  defac’dj  the  wonder  of  the  eye  ; 
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What  nature,  art,  bold  fiftion,  e’er  duril  frahie, 

Her  forming  hand  gave  feature  to  the  name. 

So  flrange  a  concourfc  ne’er  was  feen  before. 

But  when  the  peopl’d  ark  the  whole  creation  bore# 

VII. 

The  feene  then  chang’d,  with  bold  ereiSfed  look 
Our  martial  king  the  fight  with  rev’rence  ftaick : 

For  not  content  t’exprefs  his  outward  part 
Her  hand  call’d  out  the  image  of  his  heart ; 

His  warlike  mind,  his  foul  devoid  of  fear. 

His  high-defigning  thoughts  were  figur’d  there. 

As  when,  by  magic,  ghofts  are  made  appear. 

Our  phoenix  queen  was  pourtray’d  too  fo  bright, 
Beauty  alone  could  beauty  take  fo  right : 

Her  drefs,  her  fhape,  her  matchlefs  grace. 

Were  all  obferv’d,  as  well  as  heav’nly  face. 

With  fuch  a  peerlefs  majefliy  fhe  (lands. 

As  in  that  day  fhe  took  the  crown  from  facred  hands 
Before  a  train  of  heroines  was  feen. 

In  beauty  foremofl,  as  in  rank,  the  queen. 

Thus  nothing  to  her  genius  was  denied. 

But  like  a  ball  of  fire  the  further  thrown. 

Still  with  a  greater  blaze  fhe  fhone. 

And  her  bright  foul  broke  out  on  ev’ry  fide. 

What  next  (he  had  defign’d,  Heav’n  only  knows  :  "J 
To  fuch  imniod’rate  growth  her  conqueft  rofe,  V 
That  fate  alone  its  progrefs  could  oppofe.  > 

VIII. 

Now  all  thofe  charms,  that  blooming  grace. 

The  well  proportion’d  fliape,  and  beauteous  face. 

Shall  never  more  be  feen  by  mortal  eyes  ; 

In  earth  the  much  lamented  virgin  lies. 

Nor  wit  nor  piety  could  fate  prevent ; 

Nor  was  the  cruel  De/Uny  content 
To  finifh  all  the  murder  at  a  blow. 

To  fvveep  at  once  her  life  and  beauty  teo  ; 

But,  like  a  harden’d  felon,  took  a  pride 
To  work  more  mlfchievoufly  flow, 

And  plunder’d  firfl:,  and  then  deftroy’d, 

O  double  facrllcge  on  things  divine,  ^ 

To  rob  the  relick,  and  deface  tlic  fhrine ! 

But  thus  Orlnda  died : 

Heav’n,  by  the  fame  dlfeafe,  did  both  tranflate  ; 

As  eaual  were  their  fouls,  fo  equal  was  their  fate. 

IX. 

Meantime  her  warlike  brother  on  the  feas 
His  waving  dreamers  to  the  winds  difplays. 

And  vows  for  his  return,  with  vain  devotion,  pays. 

Ah  generous  youth  !  that  wlfli  forbear. 

The  winds,  too  foon  wfiU  waft  thee  here ! 

Slack  all  thy  fails,  and  fear  to  come, 

Alas,  thou  know’fl:  not,  thou  art  wreck’d  at  home  \ 

No  more  (halt  thou  behold  thy  filler’s  face, 

Thou  haft  already  had  her  laft  embrace. 

But  look  aloft,  and  if  thou  kenn’ft  from  far,. 

Among  the  Pleiads  a  new-kindled  ftar. 

If  anylparkles  than  the  reft  more  bright, 

’Tis  (he  that  ftiines  in  that  prapitlous  light. 

X. 

When  In  mid-air  the  golden  trump  fliaU  found, 

T o  ralfe  the  nations  under  ground  ; 

When  in  the  valley  of  Jehofhaphat, 

The  judging  God  {hall  clofc  the  book  of  fate  j 
And  there  the  laft  affixes  keep 
For  thofe  who  wake  and  thofe  who  fleep ; 

Wher3 
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of  Lyf{c  When  rattling  bones  together  fty 
Eottry.  From  the  four  corners  of  the  fky  ; 

When  fmews  o’er  the  flceletons  are  fpread, 

Thofe  clothed  with  flefh,  and  life  Infpires  the  dead  ; 
The  facred  poets  firft  fhall  hear  the  found, 

And  foreinoft  from  the  tomb  fhall  bound, 

For  they  are  cover’d  with  the  liglitefl  ground  ; 

And  ftraight  with  in-born  vigour,  on  the  wing. 

Like  mounting  larks  to  the  new  morning  fmgw 
There  thou,  fweet  faint,  before  the  quire  fhalt  go 
As  harbinger  of  heav’n,  the  way  to  fhow, 

The  way  which  thou  fo  well  haft  learnt  below. 


That  this  is  a  fine  ode,  and  not  unworthy  of  the  ge¬ 
nius  of  Dryden,  muft  be  acknowledged  j  but  that  it  is 
the  noblelt  which  the  Englifh  language  has  produced, 
or  that  any  part  of  it  runs  with  the  torrent  of  eiithufi- 
afm  which  charaaerizes  .ilexandtr^s  Feajl,  are  portions 
which  we  feel  not  ourfelves  inclined  to  admit.  Had 
the  critic  by  whom  it  is  fo  highly  praifed,  infpeaed  It 
with  the  eye  which  fcanned  the  odes  of  Gray,  we  can¬ 
not  help  thinking  that  he  would  have  perceived  fome 
parts  of  it  to  be  tedioufly  minute  in  defcriptlon,  and 
others  not  very  perfpicuous  at  the  firft  perufal.  It  n^y 
perhaps,  upon  the  whole,  rank  as  high  as  the  following 
ode  by  Collins  on  the  Popular  Superftitions  of  the 
Highlands  of  Scotland ;  but  to  a  higher  place  it  has 
furely  no  claim. 


I. 

Home,  thou  return’ft  from  I’hames,  wliofe  Naiads  long 
,  Have  feen  thee  lingering  with  a  fond  delay, 

Mid  thofe  foft  friends,  whofe  hearts  fome  future  day, 
Shall  melt,  perhaps,  to  hear  thy  tragic  fong. 

Go,  not  unmindful  of  that  cordial  youth  (  g  ) 

Whom,  long  endear’d,  thou  leav’ft  by  Lavant’s  fide; 
Together  let  us  wifh  him  lafting  truth. 

And  joy  untainted  with  his  deftin’d  bride. 

Go  !  nor  regardlefs,  while  thefe  numbers  boaft 
My  fhort-liv’d  blifs,  forget  my  focial  name ; 

Buf  think,  far  off,  how,  on  the  fouthern  coaft, 

I  met  thy  friendlhip  with  an  equal  flame  I 
•  whofe  foil  thou  turn’ll,  where  *  ev’ry  vale 

Shall  prompt  the  poet,  and  his  fong  demand  : 

To  thee  thy  copious  fubjefts  ne'er  fhall  fail ; 

Thou  necd’ft  but  take  thy  pencil  to  thy  hand. 

And  paint  what  all  believe  who  own  thy  genial  land. 

-  II. 

There  muft  thou  wake  perforce  thy  Doric  quill ; 

’Tis  fancy’s  land  to  which  thou  fett’ft  thy  feet ; 
Where  ftill,  ’tis  faid,  the  Fairy  people  meet. 
Beneath  each  birken  fhade,  on  mead  or  hill. 

There,  each  trim  lafs,  that  fld-ms  the  milky  flore. 

To  the  fwart  tribes  their  creamy  bowl  allots  ; 


\ 


TRY. 


227 


By  night  they  ftp  it  round  the  cottage-door, 

While  airy  minftrels  warble  jocund  notes. 

There,  ev’ry  herd,  by  fad  experience,  knows. 

How,  wing’d  with  Fate,  their  elf-fhot  arrows  fly. 
When  the  fick  ewe  her  fummer  food  foregoes, 

Or,  ftretch’d  on  earth,  the  heart-fmit  heifers  lie. 

Such  airy  beings  awe  th’  untutor’d  fwain  : 

Nor  thou,  tho’  learn’d,*his  homelier  thoughts  negle£l: 
Let  thy  fweet  Mufe  the  rural  faith  fuftain  ; 

Thefe  are  the  themes  of  fimple,  fure  effedl. 

That  add  new  conquefts  to  her  boundlefs  reign. 

And  fill,  with  double  force,  her  heart-commanding 
III.  [ftrain. 

Ev’n  yet  preferv’d,  how  often  may’ft  thou  hear. 

Where  to  the  pole  the  Boreal  mountains  run. 

Taught  by  the  father  to  his  lift’ning  fon. 

Strange  lays,  whofe  pow’rhad  charm’d  a  Spenfer’s  ear, 
At  ev’ry  paufe,  before  thy  mind  pofTeft, 

Old  Runic  bards  fhall  feem  to  rife  around. 
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With  uncouth  lyres  in  many-colour' d  veft. 

Their  matted  hair  with  boughs  fantaflic  crown’d  : 

Whether  thou  bid’ft  the  well-taught  hind  repeat 
The  choral  dirge  that  mourns  fome  chieftain  brave. 

When  ev’ry  fhrieking  maid  her  bofom  beat. 

And  ftrew’d  with  choicefl  herbs  his  feented  grave ; 

Or  whether  fitting  in  the  fhepherd’s  fhiel  (h). 

Thou  hear’ft  fome  founding  tale  of  w^r’s  alarms,  \  bony# 
When,  at  the  bugle’s  call,  with  fire  and  fteel. 

The  flurdy  clans  pour’d  forth  their  brawny  fwarms. 

And  hoftile  brothers  met  to  prove  each  other’s  arms. 

IV.  §  fitl. 

^Tis  thine  to  fing  how  framing  hideous  fpells. 

In  Sky’s  lone  ifle  the  gifted  w'lzzwid-fecr  J, 

Lodg’d  in  the  wintry  cave  with  Fate's  fell  fpear  (i). 

Or  in  the  depth  of  Uifl’s  dark  foreft  dwells  ; 

How  they  whofe  fight  fuch  dreary  dreams  engrofs. 

With  their  own  vifions  oft  aflonifh’d  droop,  t  cmbodied» 

When,  o’er  the  wat’ry  ftrath,  or  quaggy  mofs, 

They  fee  the  gliding  ghofts  unbodied :}:  troop.  |  piercingg- 

Or,  if  in  fports,  or  on  the  feftive  green. 

Their  dejlin^d  f  glance  fome  fated  youth  defery, 

Who  now,  perhaps,  in  lufty  vigour  feen, 

And  rofy  health,  fhall  foon  lamented  die. 

For  them  the  viewlefs  forms  of  air  obey  ; 

Their  bidding  heed,  and  at  their  beck  repair. 

They  know  v^diat  fpirit  brews  the  ftormful  day. 

And  heartlefs,  oft  like  moody  madnefs,  flare 
To  fee  the  phantom  train  their  fecret  work  prepare. 

V. 

To  monarchs  dear  (k),  fome  hundred  miles  aftray. 

Oft  have  they  feen  Fate  give  the  fatal  blow  1 
The  feer  in  Sky  fhrlek’d  as  the  blood  did  flow 
When  headlefs  Charles  warm  on  the  fcaftold  lay  I 

F  f  2  As 


(g)  A  gentleman  of  the  name  of  Barrow^  who  introduced  Home  to  Collins. 

(h)  a  fummer  hut,  built  in  the  high  part  of  the  mountains,  to  tend  their  flocks  in  the  warm  feafon,  when  the 
pafture  is  fine. 

(1)  Waiting  in  wintery  cave  his  wayward  fits. 

t^)  Of  this  beautiful  ode  two  copies  have  been  printed:  one  by  Dr  Carlyle,  from  a  manufeript  which  he  ac¬ 
knowledges  to  be  mutilated ;  another  by  an  editor  who  feems  to  hope  that  a  namelefs  fomebody  will  be  believed, 
when  he  declares,  that  “  he  difeovered  a  perfed  copyoi  this  admirable  ode  among  fome  old  papers  in  the  concealed 
drawers  of  a  bureau  left  him  by  a  relation.”  The  prefent  age  has  been  already  too  much  amufed  with  pretend- 
td  difcoverics  of  poems  in  the  bottoms  of  old  chejisy  to  pay  full  credit  to  an  affertion  of  this  kind,  even  though 
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Of  Lyric  As  Boreas  threw  his  yoiing  Aurora  (l)  forth, 
of  the  firft  George^s  reign, 

•*>-  V  '  And  battles  rag’d  in  welkin  of  the  North, 

They  mourn’d  in  air,  fell,  fell  rebellion,  flam  ! 

And  as  of  late  they  joy’d  in  Predon’s  fight, 

Saw  at  fad  Falkirk  all  their  hopes  near  crown’d  I 
They  rav’d  divining  through  their  fecond-fight  (m), 
PiJe,  red  CuUoden,  where  thefe  hopes  were  di'own’d! 
Illuftrious  William  (n)  !  Britain’s  guardian  name  ! 

One  William  fav’d  us  from  a  tyrant’s  ftroke  ; 

He,  for  a  feeptre,  gain’d  heroic  fame. 

But  thou,  more  glorious.  Slavery’s  chain  hall  broke. 
To  reign  a  private  man,  and  bow  to  Freedom’s  yoke  ! 
VH 

Thefe,  too,  thou’k  fing!  for  well  thy  magic  mufe 
Can  to  the  topmoft  heav’h  of  grandeur  foar  1 
Or  Hoop  to  wail  the  fwain  that  is  no  more  I 
Ah,  homely  fwains  !  your  homeward  fteps  ne’er  loofe;. 

Let  not  dank  IVtJI  (o)  miflead  you  to  the  heath: 
Dancing  in  mirky  night,  o’er  fen  and  lake. 

He  glows,  to  draw  you  downward  to  your  death, 

In  his  bewitch’d,  low,  marlhy,  willow  brie  ! 

What  though  far  off,  from  fome  dark  dell  efpied,. 

His  glimm’ring  mazes  cheer  th’  excurfive  fight. 

Yet  turn,  ye  wand’rers,  turn  your  fteps  afide. 

Nor  truft  tke  guidance  of  that  faithlefs  light ; 

For  watchful,  lurking,  ’mid  th’  unruftling  reed. 

At  thofe  mirk  hours  the  wily  monfter  hes. 

And  liftens  oft  to  hear  the  palling  fteed. 

And  frequent  round  him  rolls  his  fiillen  eyes,. 

If  chance  his  favage  wrath  mayfome  weak  wretch  furprife. 

VII. 

Ah,  lucklefs  fwain,  o’er  all  unbleft,  indeed !. 

Whom  late  bewilder’d  in  the  dank,  dark  fen. 

Far  from  his  flocks,  and  fmoking  hamlet,  then  I 
^  his  way.  To  that  fad  fpot  *  *ivhere  hums  the  /edgy  weed» 

■ward  fate 

toll  lead.  .  _  .  . ,  _ _ 
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On  him,  enrag’d,  tlte  fiend,  in  angry  mood. 

Shall  never  look  vdth  pity’s  kind  concern. 

But  inftant,  furious,  raife  the  whelming  flood 
O’er  its  drown’d  banks,  forbidding  all  return  I 
Or,  if  lie  meditate  his  wilh’d  efcape. 

To  fome  dim  hill  that  feems  uprifing  near. 

To  his  faint  eye,  the  grim  and  grifly  lhape, 

In  all  its  terrors,  clad,  ftiall  wild  appear. 

Meantime  the  wat’ry  furge  lhall  round  him  rife. 

Pour’d  fuddenforth  from  ev  ry  fwelling  fource  ! 

What  now  remains  but  tears  and  hopelefs  fighs? 

His  fear-lhook  limbs  have  loft  their  youthly  force. 

And  down  the  waves  he  floats,apale  and  breathlefs  corfeE 
yiiL  ^ 

For  him  in  vain  his  anxious  wife  lhall  wait. 

Or  wander  forth  to  meet  him  on  his  way  ; 

For  him  in  vain,  at  to-fall  of  the  day. 

His  babes  fliali  linger  at  tk’  unclofmg  gate  ! 

Ak,  ne’er  lhall  he  return  !  Alone,  if  night. 

Her  travelled  limbs  in  broken  llumbers  fteep  I 
With  drooping  willows  dreft,  his  mouimful  fprite 
Shall  vifit  fad,  perchance,  her  filent  fleep  ; 

Then  he,  perhaps,  \ritk  moift  and  wat’iy  hand. 

Shall  fondly  feem  to  prefs  her  fhudd’ring  cheek. 

Arid  with  his  blue-fwoln  face  before  her  Hand, 

And,  Ihiv’ring  cold,  thefe  piteous  accents  fpeak  : 

Purfue,  dear  wife,  thy  daily  toils  purfue, 

“  At  dawn  or  dulk,  induftrious  as  before  5 
Nor  e’er  of  me  one  ^hdpkjs  thought  renew,  •  hapleffc 

While  Hie  welt’ring  on  the  ozier’d  Ihore, 

Drown'd  by  the  kelpie’s.f  wrath,  nor  e’er  lhall  aid  thee  f  the  wau 
IX.  [morel’*  fiend. 

Unbounded  is  thy  range  ;  with  varied *  ftjlc* 
Thy  mufe  may,  like  thofe  feath’ry  tribes  which  fpring 
From  their  rude  rocks,  extend  her  fldrting  wing 
Round  the  moift  marge  of  each  cold  Hebrid  ifle. 

To 
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the  feene  of  difeovery^  be  laid  in  a  bureau.  As  the  ode  of  the  anonymous  editor  differs,  however,  very  little 
from  that  of  Dr  Carlyle,  and  as  what  is  affirmed  by  a  gentleman  may  be  true,  though  “  he  choofes  not  at 
prefent  to  publiffi  his  name,”  we  have  inferted  into  our  work  the  copy  which  pretends  to  be  perfed,  noting  at 
the  bottom  or  margin  of  the  page  the  different  readings  of  Dr  Carlyle's  edition.  In  the  Dodor’s  manufeript, 
which  appeared  to  have  been  nothing  more  than  the  prtma  cura^  or  firft  (ketch  of  the  poem,  the  fifth  ftanza  and 
half  of  the  fixth  were  wanting  ;  and  to  give  a  continued  context,  he  prevailed  with  Mr  M‘Kenzie,  the  ingenious 
author  of  the  Man  of  Feeling,  to  fill  up  the  chafm.  This  he  did  by  the  following  beautiful  lines,  which  we  can¬ 
not’ help  thinking  muck  more  happy  than  thofe  wliich  occupy  their  place  in  the  copy  faid  to  be  perfed : 

O’er  the  dire  whirlpool,  that  In  ocean’s  wafte. 


Or  on  (bme  bellying  rock  that  (hades  the  deep,. 
They  viev/  the  lurid  figns  that  crofs  the  (ky. 
Where  in  the  weft  the  brooding  tempefts  lie  ; 
And  hear  their  firft,  faint,  ruftling  pennons  f\v*eep. 
Or  in  the  arched  cave,  where  deep  and  dark 
The  broad  unbroken  billows  heave  and  fwell. 

In  horrid  mufings  wrapt,  they  fit  to  mark 

The  lab’ ring  moon  ;  or  lift  the  nightly  yell  ^ 
Of  that  dread  fpirit,  whofe  gigantic  form 
The  feer’s  entranced  eye  can  well  furvey. 
Through  the  dim  air  who  guides  the  driving  ftorm^ 
And  points  the  wretched  bark  its  deftin’d  prey. 
Or  him  who  hovers  on  his  flagging  wing. 


Draws  inftant  down  whate’er  devoted  thing 

The  falling  breeze  within  its  reach  hath  plac’d—— 
The  diftant  feaman  bears,  and  flies  with  trembling  hafte. 

Or  if  on  land  the  fiend  exerts  his  fway, 

Silent  he  broods  o’er  quickfand,  bog,  or  fen. 

Far  from  the  (helt’ring  roof  and  haunts  of  men, 
When  witched  darknefs  Ihuts  the  eye  of  day. 

And  (hrouds  each  ftar  that  wont  to  cheer  the  nighty 
Or  if  the  drifted  fnow  perplex  the  way. 

With  treach’rous  gleam  he  lures  the  fated  wight 
And  leads  him  flound’ring  on  and  quite  affray.” 


(l)  By  young  Aurora,  Collins  undoubtedly  meant  the  firft  appearance  of  the  northern  lights,  which  is  cjonu 
jnonly  faid  to  have  happened  about  the  year  1715. 

( M )  Second-fight  is  the  term  that  is  ufed  for  the  divination  of  the  Highlanders. 

Sn)  The  late  duke  of  Cumberland,  who  defeated  the  Pretender  at  the  battle  of  Culioden. 
o)  A  fiery  meteor,  called  by  various  names,  fuch  as  WUi  <uiith  the  IVyjp^  with  the  Lemthonii  ficc*  II 
hovers  in  the  air  over  marfhy  and  fenny  places. 


Partir.  .  ^ 

Of  Lyric  To  that  hoar  pile  (  p  )  which  ftill  its  rum  thows : 
foetry.  Jn  whofe  fmall  vaults  a  pigmy-fo  k  is  found, 

Whofe  bones  the  delver  with  his  fpade  upthrows, 

And  culls  them,  wond’rlng,  from  the  hallow’d  ground! 
Or  thither(0>  beneath  the  fhow’ry  weft. 

The  mighty  kings  of  three  fair  realms  are  laid  ; 

Once  foes,  perhaps,  together  now  they  reft. 

No  flaves  revere  thcm>  and  no  wars  invade  ; 

Yet  frequent  now,  at  midnight  folemn  hour, 

The  rifted  mounds  their  yawning  cells  unfold. 

And  forth  the  monarchs  ftalk  with  fov'reign  pow’r 
Jn  pageant  robes  ;  and,  wreath  d  with  (heeny  gold^ 
And  on  their  twilight  tombs  aerial  council  hold. 

But,  oh  !  o’er  all,  forget  not  Kilda’s  race. 

On  whofe  bleak  rocks,  which  brave  the  \ttaftmg  tides. 
Fair  Nature's  daughter.  Virtue,  yet  abides. 

Go!  juft,  as  they,  their  blamelefs  manners  trace  f 
Then  to  my  ear  tranfmit  fome  gentle  fong. 

Of  thofe  whofe  lives  are  yet  fincere  and.  plain. 

Their  bounded  walks  the  rugged  cliffs  along. 

And  all  their  profpea  hut  the  wint’ry  main. 

With  fparing  temp’rance  at  the  needful  time. 

They  drain  the  feented  fpring ;  or,  hunger-prefty 
Along  th’ Atlantic  rock,  undreading,  climb, 

*  See  SW- And  of  its  eggs  defpoll  the  Solan’s  neft 
caubing,  Thus,  bled  in  primal  innocence,  they  live, 
f  tp.  and  Suffic’d,  and  happy  with  that  frugal  fare 

Pelieanus^  •  i  a  r  i  .  .n 
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Which  tafteful  toil  and  hourly  danger  give. 

Hard  is  their  fhallow  foil,  and  bleak  and  bare  ; 

ever  vernal  bee  was  heard  to  murmur  there! 

XL 

Norneed’ft:  thou  blufti  that  fuch  falfe  themes  engage 
Thy  gentle  mind,  of  fairer  ftores  poffeft  ; 

For  not  alone  they  touch  the  village  breaft. 

But  fill’d  in  elder  time  th’  hiftorlc  page. 

There,  Shakefpeare’s  felf,  with  every  garland  crown  d, 
Flcif  to  thofe  fairy  climes  his  fancy  Jhten  (a). 

In  mufing  hour  ;  his  wayward  fifters  found. 

And  with  their  terrors  drefs’d  the  magic  feene. 

From  them  he  fung,  when,  ’mid  his  bold  defign. 
Before  the  Scot,  afflifted,  and  aghaft ! 

The  fhadowy  kings  of  Banquo’s  fated  line. 

Thro’  the  dark  cave  in  gleamy  pageant  pafs'd. 

Proceed !  nor  quit  the  tales  which,  fimply  told, 
Gould  once  fo  well  my  anfw’ring  bofom  pierce  ; 

Proceed,  in  forceful  founds,  and  colours  bold. 

The  native  legends  of  thy  land  rehearfe  ; 

To  fuch  adapt  thy  lyre,  and  fuit  thy  pow’rful  verfr. 
XII. 

In  feeneslike  thefe,  which,  daring  to  depart 
From  fober  truth,  are  ftill  to  nature  true. 

And  call  forth  frefh  delight  to  fancy’s  view, 

Th’  heroic  mufe  employ’d  her  Taffo’s  art! 


T  R  Y. 

How  have  I  trembl’d,  when,  at  Tancred  s  ftrokc. 

Its  guftiing  blood  the  gaping  cyprefs  pour’d. 

When  each  live  plant  with  mortal  accents  fpoke, 

And  the  wild  blaft  upheav’d  the  vanifh'd  fword  1 
How  have  I  fat,  when  pip’d  the  penfive  wind, 

To  hear  his  harp  by  Britifh  Fairfax  ftrung  \ 

Prevailing  poet  1  whofe  undoubting  mind, 

Believ’d  the  magic  wonders  which  he  fnng  ! 

Hence,  at  each  found,  imagination  glows  ! 

Hencey  at  each  piSlurey  vivid  life  flarts  here  /  (s) 

Hence  his  warm  lay  with  fofteft  fweetnefs  flows! 

Melting  it  flows,  pure,  murmWing^y  ftrong,  and  clear, 

And  fills  th’  impaflion’d  heart,  and  wins  tli’  harmonious 
XIIL  ^  [ear! 

All  hail,  ye  feenes  that  o’er  my  foul  prevail ! 

Ye  fplendtd\  friths  and  lakes,  which,  far  away. 

Are  by  fmooth  Annan  J  fill’d,  or  paft^ral  TayJ, 

Or  Don’sJ  romantic  fprings,  at  dillance,  hail  I 
The  time  fhall  come,  when  I,  perhaps,  may  tread 

Your  lowly  glens §y  o’erhung  with  fpreadlng  broom;  §  valley*. 

Or  o’er  your  firetching  heaths,  by  fanev  led, 

Or  o\r  your  mountains  creepy  in  awful  gloom!  (t) 

Then  will  I  drefs  once  more  the  faded  bow’r. 

Where  Jonfon(u)  fat  in  Drummond’s  clafic"^  (hade;  *  fociaL 
Or  crop,  from  Tiviotdale,  each  lyric  flow’r, 

And  mourn,  on  Yarrow’s  banks,  where  Willy s  latdY-  f  the  w£^ 

Meantime,  ye  pow’rs  that  on  the  plalns_ which  bore  dowed 

The  cordial  youth,  on  Lothian’s  plains (x),  attend. 

Where’er  Home  dwellsXy  on  hill,  or  lowly  moor,  ^  t  he  dwclL^ 
To  him  I  loofe  f ,  your  kind  proteaion  lend,  [fnend!  5 
And,  touch’d  with  love  like  mine,  preferve  my  abfent 


*  numef* 


f  fpaciou** 

\  Three  rW 
vers  in 
Scotland* 


Dr  Johnfon,  in  his  life  of  Collins,  Informs  us,  that 
Dr  Warton  and  his  brother,  who  had  feen  this  ode  m 
the  author’s  poffeflion,  thought  it  fuperior  to  his  other 
works.  The  tafte  of  the  Wartons  will  hardly  be  que- 
ftioned  ;  but  we  are  not  fure  that  the  following  Ode  to 
the  Pajtons  has  muchlefs  merit,  though  it  be  merit  of  a 
different  kind,  than  the  Ode  on  the  SuperfUtions  of  tji®- 
Highlands : 

When  Mufic,  hcav’nly  maid,  was  young, 

While  yet  in  early  Greece  (he  fung. 

The  Pafllons  oft,  to  hear  her  fheU, 

Throng’d  around  her  magic  cell. 

Exulting,  treiabling,  raging,  fainting, 

Pofleft  beyond  the  Mufe’s  painting; 

By  turns  they  felt  the  glowing  mind 
Dlfturh’d,  delighted,  rais’d,  refin’d.  ^ 

Till  once,  ’tis  faid,  when  all  were  fir’d. 

Pill  d  with  fury,  rapt,  infpir’d. 

From  the  fupporting  myrtles  round 
They  fiiatch’d  her  inftrumeuts  of  found  i  • 

And  as  they  oft  had  heard  apart 
Sweet  leflbns  of  her  forceful  art, . 

Each,* 


(P)  One  of  the  Hebrides  is  called  the  IJU  of  Pigmies,  where  it  Is  reported,  that  feveral  miniature  bones  of 

the  human  fpecies  have  been  du?  up  in  the  rums  of  a  chapel  there.  .-.r*/.  ixt  •  1*  r  *  a 

(O  Icol^m,  one  of  the  Hfbrides,  where  many  of  the  ancient  Scottilh,  Irifh,  and  Norwegian  kings,  are  faid 

to  be  interred. 

(r)  This  line  wanting  In  Dr  Carlyle’s  edition. 

(s)  This  line  wanting  in  Dr  Carlyle’s  edition. 

.  r.j  « th.  Scotch  poo.  Dimmed,  ,th!.  t»t  of  H.wth.cto,  .iO- 

in  feven  miles  of  Edinburgh.  r  t  .!,• 

(x)  Barrow,  it  feems,  was  at  the  univerfity  of  Edinburgh,  which  is  in  the  county  of  Lothian. 
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^  Each,  for  madnefs  rul’d  the  hour, 

,  Would  prove  his  own  expreflive  power* 


Poetry. 


Firft  Fear  his  hand,  its  lltill  to  try, 
Amid  the  chords  bewildered  laid, 
And  back  recoiled,  he  knew  not  why, 
Ev^n  at  the  found  himfelf  had  made. 


Next  Anger  rulh’d  ;  his  eyes  on  fire, 

III  lightnings  own’d  his  fecret  filings  ; 

In  one  rude  clafii  he  flruck  the  lyre. 

And  fwept  with  hurried  hand  the  firings. 


With  woeful  meafures  wan  Defpair^ — 

Low  fuUeii  founds  his  ^rief  beguil’d  ; 

A  folemn,  ftrange,  and  mingled  air  ; 

^Twas  fad  by  fits,  by  fiarts  ’twas  wild. 

But  thou,  O  Hope !  with  eyes  fo  fair, 

What  was  thy  delighted  meafure  ? 

Still  it  whifper’d  promis’d  pleafure. 

And  bade  the  lovely  feenes  at  difiance  hail  I  — 

Still  would  her  touch  the  ftrain  prolong. 

And  from  the  rocks,  the  woods,  the  vale, 

She  call’d  on  Echo  ftili  through  all  her  fong ; 
And  where  her  fweeteft  theme  file  chofe, 

A  foft  reiponfive  voice  was  heard  at  every  clofe, 

And  Hope  enchanted  fmil’d,  and  wav’d  her  golden  hair. 

And  longer  had  file  fung  -but,  with  a  frown. 
Revenge  impatient  rofe  ; 

He  threw  his  blood-fiain’d  fword  in  thunder  down, 
And,  with  a  withering  look. 

The  war-denounc  ng  tiumpet  took. 

And  blew  a  blaft  fo  loud  and  dread. 

Were  ne’er  prophetic  founds  fo  full  of  woe. 

A  nd  ever  and  anon  he  beat 

The  doubling  drum  with  furious  heat ; 

And  though  fometimes,  each  dreary  paufe  between, 
Dejedled  Pity  at  his  fide 
Her  foul-fubduing  voice  applied. 

Yet  ftill  he  kept  his  wild  unalter’d  mien,  [his  head. 

While  each  firainM  ball  of  fight  feem’d  burfting  from 

Thy  numbers,  Jealoufy,  to  nought  were  fix’d. 

Sad  proof  of  thy  diftrefsful  ftate  ; 

Of  differing  themes  the  veering  fong  was  mix’d  ; 

And  now  it  courted  Love,  now  raving  call’d  on  Hate. 


With  eyes  up-rais’d,  as  one  infpir’d. 

Pale  Melancholy  fat  retir’d, 

And  from  her  wild  fequefter’d  feat, 

In  notes  by  diftance  made  more  fweet. 

Pour’d  through  the  mellow  horn  her  penfive  foul. 

And  dafiiing  foft  from  rocks  around. 

Bubbling  runnels  join’d  the  found  ; 

Through  glades  and  glooms  the  mingled  meafure  fiole, 
Or  o’er  fome  haunted  ftreams  with  fond  delay, 
Round  an  holy  calm  diffufing. 

Love  of  peace,  and  lonely  niufing, 

In  hollow  murmurs  died  away. 


fpiightlier  tone  i 

When  Cheerfulnefs,  a  nymph  of  healthieft  hue, 
ner  bow  acrofs  her  ftioulder  fiung, 

Her  bulkins  gemm’d  with  morning  dew, 

Blew  an  infpiring  air,  that  dale  and  thicket  rung, 

1  he  hunter’s  caU  to  Faun  and  Dryad  known  ,* 

The  oak-crown’d  fifters,  and  their  chafte^ey ’d  queen, 


TRY. 

Satyrs  and  fylvau  boys  were  feen, 

Peeping  from  forth  their  alleys  green  ; 

Brown  Exercife  rejoic’d  to  hear, 

And  Sport  leapt  up,  and  feiz’d  his  beechen  fpear* 
Laft  came  Joy’s  eeftatic  trial; 

He,  with  viny  crown  advancing, 

Firft  to  the  lively  pipe  his  hand  addreft. 

But  foon  he  faw  the  brillc  awakening  viol, 

Whofe  fweet  entrancing  voice  he  lov’d  the  beft. 

1  hey  would  have  thought  who  heard  the  ftraiii, 
They  faw  in  Tempe’s  vale  her  native  maids, 
Amidft  the  feftal  founding  {hades, 

To  fome  unwearied  minftrel  dancing. 

While,  as  his  flying  fingers,  kifs’d  the  firings. 

Love  frara’d  with  Mirth  a  gay  fantaftic  round  j 
Loofe  were  her  treffes  feen,  her  zone  unbound 
And  he,  amidft  his  frolic  play, 

As  if  he  would  the  charming  air  repay. 

Shook  thoufand  odours  from  his  dewy  wings* 

O  Mufic  !  fphere-defeended  maid. 

Friend  ol  pleafure,  wifdom’s  aid, 

^Vliy,  Goddefs,  why  to  us  denied  ? 

Lay’ft  thou  thy*  ancient  lyre  aflde  ? 

As  in  that  lov’d  Athenian  bower. 

You  learn’d  an  all-commanding  power : 

Thy  mimic  foul,  O  Nymph  endear’d. 

Can  well  recal  what  then  it  heard. 

Where  is  thy  native  fimple  heart. 

Devote  to  virtue,  fancy,  art  ? 

A  rife,  as  in  that  elder  time, 

Warm,  energic,  chafte,  fiiblime ! 

Thy  wonders,  in  that  god-like  age, 

Fill  thy  recording  fifier’s  page — 

’Tis  faid,  and  I  believe  the  tale. 

Thy  humbieft  reed  could  more  prevail, 

Had  more  of  ftrength,  diviner  rage, 

Tlian  all  which  charms  this  laggard  age  ; 

Ev’n  all  at  once  together  found 
Cascilia’s  mingled  world  of  found— 

O !  bid  our  vain  endeavours  ceafe. 

Revive  the  juft  defigns  of  Greece, 

Return  in  all  thy  fimple  ftate  1 
Confirm  the  tales  her  fon’s  relate. 

We  fliall  conclude  this  fe<fiion,  and  thefe  examples, 
with  Gray’s  Progrefs  ofPoeJy^  which,  in  fpite  of  the  fe- 
verity  of  Johnfon’s  criticifm,  certainly  ranks  high  among 
the  odes  which  pretend  to  fublimity.  The  firft  ftanza, 
when  examined  by  the  frigid  rules  of  grammatical  criti¬ 
cifm,  is  certainly  not  faultlefs ;  but  its  faults  will  be 
overlooked  by  every  reader  who  has  any  portion  of  the 
author’s  fervor ; 

1.  I. 

Awake,  iEolian  lyre,  awake. 

And  give  to  rapture  all  thy  trembling  firings. 

From  Helicon’s  harmonious  fprings 
A  thoufand  rills  their  mazy  progrefs  take : 

The  laughing  flowers,  that  round  them  blow. 

Drink  life  and  fragrance  as  they  flow. 

Now  the  rich  ftream  of  mufic  winds  along, 

Deep,  majeftic,  fmooth,  and  ftrong. 

Thro’  verdant  vales,  and  Ceres’  golden  reign : 

Now  rolling  down  the  fteep  amain, 

Headlong,  impetuous,  fee  it  pour : 

The  rocks,  and  nodding  groves,  rebellow  to  the  roar. 

Ohl 

/ 


Part  ir, 

Of  hyrk 

Poetry, 


I. 


I.  J. 

^pocJr.  Oh  !  Sovereign  of  the  willing  foul>  ^ 

- Parent  of  fwcet  and  folemn-breathiug  airs, 

Enchanting  ihell !  the  Men  cares, 

And  frantic  pafllons,  hear  thy  foft  controuh. 

On  l^hracia's  hills  the  lord  of  war 
Has  curb’d  the  fury  of  his  car. 

And  dropp’d  his  thirfty  lance  at  thy  command4 
I>erching  on  the  fceptred  hand 
Of  Jove,  thy  magic  lulls  the  feather’d  king 
With  ruffled  plumes,  and  flagging  wing  : 

Quench’d  in  dark  clouds  of  Humber  lie 
The  ten'or  of  his  beak,  and  lightnings  of  his  eye, 

I-  3- 

Thee  the  voice,  the  dance,  obey, 

Temper’d  to  thy  warbled  lay  ; 

O’er  Idalia’s  velvet-green 
The  rofy-crowned  loves  are  feen^ 

On  Cytherea’s  day, 

With  antic  fports,  and  blue-ey’d  pleafures, 

Eriflcing  light  in  frolic  mcafures  ; 

Now  purfuing,  now  retreating, 

Now  in  circling  troops  they  meet ; 

To  briflc  notes,  in  cadence  beating, 

Olance  their  many -twinkling  feet. 

Slow  melting  ftrains  their  queen’s  approach  declare : 
Where’er  fhe  turns,  the  graces  homage  pay. 

With  arms  fublime,  that  float  upon  the  air, 

In  gliding  ftate  fhe  wins  her  eafy  way : 

O’er  her  wann  cheek,  and  riling  bofom,  move 
The  bloom  of  young  defire,  and  purple  light  of  love. 

II.  I. 

Man’s  feeble  race  what  ills  await ; 

Labour,  and  penury,  the  racks  of  pain, 

Difeafe,  and  iorrow’s  weeping  train, 

And  death,  fad  refuge  from  the  florms  of  fate  . 

The  fond  complaint,  my  fong,  difprove, 

And  juflify  the  laws  of  Jove. 

Say,  has  he  giv’n  in  vain  the  heav’nly  mule. 

Night,  and  all  her  fickly  dews. 

Her  fpedres  wan,  and  birds  of  boding  cry. 

He  gives  to  range  the  dreary  fky  ; 

Till  down  the  eaftern  cliffs  afar  ^  .  r 

Hyperion’s  march  they  fpy,  and  glitt’ring  fhafts  ot  war. 

11.  2. 

In  climes  beyond  the  folar  road, 

Where  flraggy  forms  o’er  ice-built  mountains  roam. 
The  Mufe  has  broke  the  twilight-gloom, 

To  cheer  the  fhiv’ring  native’s  dull  abode. 

And  oft,  beneath  the  od’rous  fhade 
Of  Chili’s  boundlefs  forefts  laid, 

She  deigns  to  hear  the  favage  youth  repeat. 

In  loofe  numbers  wildly  fweet, 

Their  feather-cindlur’d  chiefs,  and  dufky  loves. 

Her  tradt,  where’er  the  goddefs  roves, 

Glory  purfue,  and  gen’i  ous  fhame, 

Th’  unconquerable  mind,  and  freedom’s  holy  flame. 

, 

Woods,  that  wave  o’er  Delphi’s  iieep, 

Ifles,  that  crown  th’iEgean  deep, 

Yields,  that  cool  Iliffus  laves. 

Or  where  Maeander’s  amber  waves 
In  ling’ring  lab’rinths  creep, 

How  do  your  tuneful  echoes  laiiguifh 
'Mute,  but  to  the  voice  of  anguifh  1 
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Where  each  old  poetic  mountain 
Infpiration  breath’d  around  ; 

Ev’ry  fhade  and  hallow’d  fountain 
Murmur’d  deep  a  folemn  found  : 

Till  the  fad  nine,  in  Greece’s  evil  hour, 

Left  their  Parnaffus  for  the  Latian  plains. 

Alike  they  fcorn  the  pomp  of  tyrant  po\ver, 

And  coward  vice  that  revels  in  her  chains: 

When  Latium  had  her  lofty  fpirit  loft, 

They  fought,  oh  Albion  I  next  thy  fea- encircled  coaft. 
III.  I. 

Far  from  the  fun,  and  fummer-gale, 

In  thy  green  lap  was  nature’s*  darling  laid, 

What  time,  where  lucid  Avon  ftray’d, 

To  him  the  mighty  mother  did  unveil 
Her  awful  face  :  the  dauntlefs  child 
Stretch’d  forth  his  little  arms,  and  fmil’d. 

This  pencil  take  (fhe  fald)  w^hofe  colours  clear 
Richly  paint  the  vernal  year  : 

Thine  too  thefe  golden  keys,  immortal  boy  ! 

This  can  unlock  the  gates  of  joy  ; 

Of  horror  that,  and  thrilling  fears,  ^ 

Or  ope  the  facred  fource  of  fympathetic  tears. 

III.  .2. 

Nor  fecond  he  fy  that  rode  fublime 
Upon  the  feraph-wings  of  eeftafy, 

The  fccrets  of  th’  abyfs  to  fpy. 

He  pafs’d  the  flaming  bounds  of  place  and  time  ; 

The  living  throne,  the  fapphire  blaze, 

Where  angels  tremble  wdiile  they  gaze, 

He  faw  ;  but,  blafted  with  excefs  of  light, 

Clos’d  Ills  eyes  in  endlefs  night. 

Behold,  where  Dryden’s  lefs  prefumptuous  car^ 

Wide  o’er  the  fields  of  glory  bear 
Two  courfers  of  ethereal  race, 

With  necks  in  thunder  cloth’d,  and  long-refounding 
III.  3.  [pac^ 

Hark,  his  hands  the  lyre  explore  ! 

Bright-ey’d  fancy,  hov’ring  o’er. 

Scatters  from  her  pi6lur’d  urn 
Thoughts  that  breathe,  and  words  that  burn. 

But  ah  !  ’tls  heard  no  more — 

Oh  !  Lyre  divine,  what  daring  fpirit 
Wakes  thee  now  ?  tho'  he  Inherit 
Nor  the  pride,  nor  ample  pinion,  ' 

That  the  Theban  eagle  bear, 

Sailing  with  fupreme  dominion 
Through  the  azure  deep  of  air; 

Yet  oft  before  his  infant  eyes  would  run 
Such  forms  as  glitter  in  the  Mufe’s  ray, 

With  orient  hues,  unborrow’d  of  the  fun  : 

Yet  fhall  he  mount,  and  keep  his  diftant  way 
Beyond  the  limits  of  a  vulgar  fate, 

Beneath  the  good  how  far— but  far  above  the  great. 
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Sect.  III.  Of  the  Elegy. 

The  El^y  is  a  mournful  and  plaintlvey  but  yet  Tweet 
and  engaging,  kind  of  poem.  ,  It  was  fii-ft  invented  to 
bewail  the  death  of  a  friend  ;  and  afterguards  ufed  to  ex- 
prefs  the  complaints  of  lovers,  or  any  other  melancholy 
fubjedf.  In  procefs  of  time,  not  only  matters  of  grief, 
but  joy,  wlflies,  prayers,  expoftulations,  reproaches,  ad¬ 
monitions,  and  aim  oft  every  other  fubjedl,  were  admitted 
Into  elegy  5  however,  funeral  lamentations  and  affairs  of 
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,  Bve  feem  moft;  agreeable  to  its  cbara(9;er,'which  is  gentle- 

^  tenuity. 

The  plaintive  elegy,  in  mournful  flate, 

DifhevelPd  weeps  the  flern  decrees  of  fate  : 

Now  paints  the  lover’s  torments  and  delights-j 
Now  the  nymph  flatters,  threatens,  or  invites. 

Tut  he,  who  would  thefe  paflions  well  exprefsp 
JMuft  more  of  love  than  poetry  poflefs. 

I  hate  thofe  lifelefs  writers  whofe  forc’d  fire 
tn  a  cold  ftyle  deferibes  a  hot  defire  ; 

Who  figh  by  rule,  and,  raging  in  cold  blood, 

7’heir  fluggifli  mufe  fpur  to  an  am’rous  mooch 
Their  ecflafies  infipidly  they  feign  ; 

And  always  pine,  and  fondly  luig  their  chain  ; 

Adore  their  prifon,  and  their  fulF^rings  blefs,; 

Make  fenfe  and  reafon  'quarrel  as  they  pleafe. 

'^Twas  not  of  old  in  this  afFedled  tone. 

That  fmooth  Tibullus  made  his  am’rous  moan  ; 

Or  tender  Ovid,  in  melodious  ilrains. 

Of  love’s  dear  art  the  pleafing  rules  explains. 

You,  who  in  elegy  would  juftly  write, 

Confult  your  heart ;  let  that  alone  endite, 

£From  the  French  ^Defpreux.Q  -SoamES. 

be  ^  indeed  of  all  other  poems, 

^  ought  to  be  made  before  a  line  is  written  ;  or  elfe  the 
author  will  ramble  in  the  dark,  and  his  verfes  have  no 
depeiidance  on  each  other.  No  epigrammatic  points  or 
.  conceits,  none  of  thofe  jine  things  which  mod:  people  arc 
fo  fond  of  in  ever)’;  fort  of  pcKjm,  can  be  allowed  in  this, 
but  mull  give  place  to  nobler  beauties,  thofe  of  nature 
and  the  pajfwns.  Elegy  rejefts  whatever  is  facetious, 
fatirical,' or  majeftic,  and  is  content  to  be  plain,  decent, 
and  unaffedted  ;  yet  in  this  humble  flate  is  flie  fweet 
and,,  engaging,  elegant  and  attractive.  This  poem  is 
.adorned  with  frequent  commiferationsy  complaints y  excla^ 
/nations y  addrejfes  tp  things  or  perfonsy  fliort  and  proper 
digreJftonSy  alluftonSy  comparifonsy  projopopceias  or  feigned 
perfons,  and  fometimes  with  flrort  deferiptions.  The 
.  diction  ought  to  be  free  from  any  har/hnefs  ;  neaty  eafyy 
perJpicuouSy  eviprejfive  of  the  mannersy  tendery  and  pathetic^ 
and  the  numbers  ihould  be  fmooth  and  fonving,  anS 
captivate  the  ear  with  their  uniform  fweetnefs  and  de¬ 
licacy. 

Of  elegies  on  the  fubject  of 'death, -that  by  Mr  Gray, 
written  in  a  country  chpreh-yard,  is  one  of  the  beft 
that  has  appeared  in  our  language,  and  may  be  juftly 
efleemed  a  maflerpiece.  But  being  fo  generally  known, 
it  would  be  fuperfiuous  to  infert  It  here. 

On  the  fubject  of  love,  we  fliall  give  an  example  from 
the  elegies  of  Mr  .Hammord. 

Eet  others  boaft  their  heaps  of  fliining  gold, 

And  view  their  fields  with  waving  plenty  crown’d, 
Whom  neighb’ring  foes  In  coriftant  terror  hold. 

And  trumpets  break  their  {lumbers,  never  found: 
While,  calmly  poor,  I  trifle  life  away, 

‘  fweet  leifure  by  my  .cheerful  fire. 

No  wanton  hope  my  quiet  fhall  betray. 

But  cheaply  blefs’d  I’ll  fcorn  each  vain  defirc. 

With  timely  care  I’ll  fow  my  little  field, 

And  plant  mj  orchard  with  Its  mailer’s  hand  ;  ’ 

Nor  bliifli  to  fpread  the  hay,  the  hook  to  wield. 

Or  range  my  flieaves  along  the  funny  land. 

5  f  late  at  du flc,  while  carelefsly  1  roam, 

I  meet  a  ftrclling  kid  or  bleating  lamb, 
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Under  my  arm  I’ll  bring  the  wandVer  home,  . 

And  not  a  little  chide  its  though tlefs  dam. 

What  joy  to  hear  the  tempefl  howl  in  vain, 

And  clafp  a  fearful  miftrefs  to  my  breaft  I 
Or  lull’d  to  flumber  by  the  beating  rain, 

Secure  and  happy  link  at  laft  to  refl. 

•Or  if  the  fun  in  flaming  Leo  ride, 

By  ihady  rivers  indolently  ftray, 

And,  with  my  Delia  w’alking  fide  by  fide. 

Hear  how  they  murmur,  as  they  glide  away* 

What  joy  to  wind  along  the  cool  retreat. 

To  flop  and  gaze  on  Delia  as  I  go ! 

*jro  mingle  fweet  difeourfe  with  kifles  fweet. 

And  teach  my  lovely  fcholar  all  I  know  ! 

Thus  pleas’d  at  heart,  and  not  with  fancy’s  dream^ 

In  lilent  happinefs  I  reft  unknown  ; 

Content  with  what  I  am,  not  what  I  feem, 

I  live  fen*  Delia  and  myfclf  alone. 

Ah  foolifli  man  !  who,  thus  of  her  poflefs’d, 

Gould  float  and  wander  with  ambition’s  wind. 

And,  if  his  outward  trappings  fpoke  him  bleft. 

Not  heed  the  ficknefs  of  his  confeious  mind. 

With  her  I  fcorn  the  idle  breath  ofpraife. 

Nor  truft  to  happinefs  that’s  not  our  own  j 
The  fmile  of  fortune  might  fufpicion  raife, 

But  here  I  know  that  I  am  lov’d  alone. 

Stanhope,  in  wlfdom  as  in  wit  divine. 

May  rile  and  plead  Britannia’s  glorious  caufe, 

With  fteady  rein  his  eager  wit  confine, 

While  manly  fenfe  the  deep  attention  draws. 

Let  Stanhope  fpeak  his  lift’ning  country’s  wrong, 

My  humble  voice  (hall  pleafe  one  partial  maid; 

For  her  alone  I  pen  my  tender  fong. 

Securely  fitting  in  his  friendly  lhade. 

Stanhope  lhall  come,  and  grace  his  rural  friend^ 

Delia  fliall  wonder  at  her  noble  gue'll, 

With  blulhing  awe  the  riper  fruit  commend. 

And  for  her  hulband’s  patron  cull  the  bell. 

Her’s  be  the  care  of  all  my  little  tmin, 

While  I  with  tender  indolence  am  bleft, 

The  favourite* fubject  of  her  gentle  reign, 

By  love  alone  diftinguifli’d  from  the  reft. 

For  her  I'll  yoke  my  oxen  to  the  plough. 

In  gloomy  forells  tend  my  lonely  flock, 

For  her  a  goat-herd  climb  the  mountain’s  brow, 

And  lleep  extended  on  the  naked  rock. 

A-li  I  what  avails  to  prefs  the  ftately  bed. 

And  far  from  her  ’midfl  taflelefs  grandeur  weep. 

By  marble  -fountains  lay  the  penflve  head, 

And,  while  they  murmur,  ftrive  in  vain  to  fleep  I 
Delia  alone  can  pleafe  and  never  tire, 

Exceed  the  paint  of  thought  in  true  delight; 

With  lier,  enjoyment  wakens  new  defire, 

And  equal  rapture  glows  thro’  ev’ry  night. 

Beauty  and  worth  in  her  alike  contend 
To  charm  the  fancy,  and  to  fix  the  mind  ; 

In  her,  my  wife,  my  miftrefs,  and  my  friend,  ' 

I  tafle  the  joys  of  fenfe  and  reafon  join’d. 

On  her  I’ll  gaze  when  others  loves  are  o’er, 

And  dying  pr^fs  her  with  my  clay-cold  hand— • 

Thou  weep’fl  already,  as  I  were  no  more. 

Nor  can  that  gentle  breall  the  thought  withfland* 

Oh  !  when  I  die,  my  latefl  moments  fpare. 

Nor  let  thy  grief  with  {harper  torments  kill : 

Wound  not  thy  cheeks,  nor  hurt  that  flowing  hair; 

Tho’  I  am  dead,  my  foul  fliall  love  thee  ftill. 

Oh 
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Paftoral.  Oh  quit  the  room,  oh  quit  the  deathftil  bed, 

Or  thou  wilt  die,  fo  tender  is  thy  heart ! 

Oh  leave  me,  Delia!  ere  thou  fee  me  dead, 

Tliefe  weeping  friends  will  do  thy  mournful  part. 

Let  them,  extended  on  the  decent  bier. 

Convey  the  corfe  in  melancholy  (late. 

Thro’  all  the  village  fpread  the  tender  tear. 

While  pitying  maids  our  wond’rous  love  relate. 

Sect.  IV.  Of  the  P aft  or  ah 

T»is  poem  takes  its  name  from  the  Latin  word 
ftor^  a  “  fhepherd  the  fubjedl  of  it  being  fomething 
in  the  pafloral  or  rural  life  ;  and  the  perfons,  interlocu- 
135  introduced  in  it,  either  fhepherds  or  other  ruftics. 

The  pafto-  Thefe  poems  are  frequently  called  eclogues ^  which 
fignifies  “  feledl  or  choice  pieces  though  fome  ac¬ 
count  for  this  name  in  a  different  manner.  They  are 
alfo  called  hucoltchy  from  “  a  lierdfman.’* 

Why  it  ge-  This  kind  of  poem,  when  happily  executed,  gives 
rerally  great  delight ;  nor  is  it  a  wonder,  fince  innocence  and 

pkafes.  fiuiplicity  generally  pleafe  :  to  w^hich  let  us  add,  that 

the  fcenes  of  paftorals  are  ufually  laid  in  the  coun¬ 
try,  where  both  poet  and  painter  have  abundant  mat¬ 
ter  for  the  exercife  of  genius,  fuch  as  enchanting  pro- 
fpeiEls,  purling  ftreams,  fhady  groves,  enamelled  meads, 
flowery  lawns,  rural  amufements,  the  bleating  of  flocks, 
and  the  miific  of  birds  ;  which  is  of  all  melody  the 
moft  fweet  and  pleafing,  and  calls  to  our  mind  the  wif- 
dom  and  tafte  of  Alexander,  who,  on  being  impor¬ 
tuned  to  hear  a  man  that  imitated  the  notes  of  the 
rJghtingale,  and  was  thought  a  great  curiofity,  replied, 
that  he  had  had  the  happinefs  of  hearing  the  nightingale  her- 
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Its  Chirac-  The  charafter  of  the  pafloral  confifts  in  fimpLcity, 
ters  and  brevity,  and  delicacy  ;  the  two  firft  render  an  eclogue 
natural^  and  the  laft  delightfuL  With  refpe£l  to  na¬ 
ture,  indeed,  we  are  to  confider,  that  as  a  pafloral  is  an 
image  of  the  ancient  times  of  innocence  and  undefign- 
ing  plainnefs,  we  are  not  to  deferibe  fhepherds  as  they 
reSly  are  at  this  day,  but  as  they  may  be  conceived 
tlien  to  have  been,  when  the  befl  of  men,  and  even 
princes,  followed  the  employment.  For  this  reafon,  an 
air  of  piety  fhould  run  through  the  whole  poem  ;  which 
is  vifible  in  the  writings  of  antiquity. 

To  make  it  natural  with  refpedl  to  the  prefent  age, 
lome  knowledge  in  rural  affairs  fhould  be  difeovered, 
and  that  in  fuch  a  manner  as  if  it  was  done  by  chance 
rather  than  by  defign  ;  left  by  too  much  pains  to  feem 
natural,  that  limplicity  be  deftroyed  from  whence  arifes 
the  delight ;  for  what  is  fo  engaging  in  this  kind  of 
poefy  proceeds  not  fo  much  from  the  idea  of  a  coun¬ 
try  life  itfelf,  as  in  expofmg  only  the  befl  part  of  a 
fhepherd’s  life,  and  concealing  the  misfortunes  and  mi- 
feries  which  fometimes  attend  it.  Befides,  the  fubjedl 
muft  contain  fome  particular  beauty  in  itfelf,  and  each 
^eclogue  prefent  a  feene  or  profpe£l  to  our  view  enrich¬ 
ed  with  variety  :  which  variety  is  in  a  great  meafurc 
obtained  by  frequent  comparifons  drawn  from  the  moft 
agreeable  objedls  of  the  country ;  by  interrogations  to 
things  inanimate  ;  by  fhort  and  beautiful  digrelTions ; 
and  by  elegant  turns  on  the  words,  which  render  the 
numbers  more  fweet  and  pleafing.  To  this  let  us  add, 
that  the  connexions  -mull  be  negligent,  the  narrations 
and  deferiptions  fhort,  and  the  periods  concife. 

VoL.  XV.  Pan  L 
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Riddles,  parables,  proverbs,  antique  plirafts,  and  fu- 
perftitious  fables,  are  fit  materials  to  be  intermixed  with  ' 
this  kind  of  poem.  They  are  here,  when  properly  ap¬ 
plied,  very  ornamental ;  and  the  more  fo,  as  they  give 
our  modern  compofitions  the  air  of  the  ancient  manner 
of  writing. 
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The  ftyle  of  the  pafloral  ought  to  be  humble,  yet 
pure  ;  neat,  but  not  florid  ;  eafy,  and  yet  lively ;  and 
the  numbers  fliould  be  fmooth  and  flowing. 

This  poem  In  general  fhould  be  ftiort,  and  ought 
never  much  to  exceed  100  lines;  for  we  are  to  conii- 
der  that  the  ancients  made  thefe  fort  of  compofitionS 
their  amufemeiit,  and  not  their  bulinefs :  but  however 
fhort  they  are,  every  eclogue  mull  contain  a  plot  or 
fable,  which  mull  be  Ample  and  one  ;  but  yet  fo  mat 
naged  as  to  admit  of  fhort  digreflions.  Virgil  has  al¬ 
ways  obferved  this. - We  fhall  give  the  plot  or  ar¬ 

gument  of  his  firft  pafloral  as  an  example.  Mellbccus, 
an  unfortunate  fhepherd  t  is  introduced  nvith  Tityruf-,  cris 
in  more  fortunate  circumfances  ;  the  former  addreffes  the 
complaint  of  his  fuffermgs  and  hanfhment  to  the  latter,  ^evha 
enjoys  hisfocks  and  folds  in  the  midft  of  the  pnh He  calamity  y 
and  therejore  exprejfes  his  gratitude  to  the  henefaBor  from 
*whom  this  favour  plowed  :  hut  Meliboeus  accufes  Jortuney 
civil  wars,  and  bids  adieu  to  his  native  country.  This  is 
therefore  a  dialogue. 

But  we  are  to  obferve,  that  the  poet  is  not  always 
obliged  to  make  his  eclogue  allegorical,  and  to  have  real 
perfons  reprefented  by  the  fiXitlous  charaXers  introdu¬ 
ced  ;  but  is  In  this  refpeX  entirely  at  his  own  liberty. 

Nor  does  the  nature  of  the  poem  require  it  to  be  al¬ 
ways  carried  on  by  way  of  dialogue  ;  for  a  fhepherd 
may  with  propriety  fing  the  pralfes  of  his  love,  com¬ 
plain  of  her  inconftanc}',  lament  her  abfence,  her  death, 

&c.  and  addrefs  hiniielf  to  groves,  hills,  rivers,  and 
fuch  like  rural  objeXs,  even  when  alone. 

We  fhall  now  give  an  example  from  each  of  thofe 
authors  who  have  eminently  diftinguifhed  themfelves 
by  tin’s  manner  of  writing,  and  Introduce  them  in  the 
order  of  time  in  which  they  were  written. 

Theocritus,  who  was  the  father  or  Inventor  of  this  Exarnple* 
kind  of  poetry,  has  been  defenedly  efleemed  by  the  the  pa- 
beft  Clitics  ;  and  by  fome,  whofe  judgment  v/e 
difpiite,  preferred  to  all  other  pailoral  writers,  with 
perhaps  the  Angle  exception  of  the  tender  and  delicate 
Gefner.  We  fhall  infert  his  third  idy Ilium,  not  beeaufe 
it  is  the  befl,  but  bccaufe  it  is  within  our  coinpafs. 


139 


1 


To  Amaryllis,  lovely  nymph,  I  fpeed, 

Meanwhile  my  goats  upon  the  mountains  feed. 

O  Tityrus,  tend  tlicm  with  afiidupus  care. 

Lead  them  to  cry^ftal  fprings  and  paftures  fair. 

And  of  the  ridgling’s  butting  horns  beware. 

Sweet  Amaiydlis,  have  you  then  forgot 
Our  fecret  pleafures  in  the  confeious  grott, 

Where  in  my  folding  arms  you  lay  reclin’d  ? 

Blcft  was  the  flieplierd,  for  the  nymph  was  kind. 

1  wiiom  you  call’d  jewr  Dear,  your  Love,  fo  lute, 

Say,  am  I  now  the  objeX  of  your  hate  ? 

Say,  is  my  form  dlfpleafing  to  your  fight  ? 

This  cruel  love  will  furely  kill  me  quite. 

Lo  I  ten  large  apples,  tempting  to  the  view^. 

Pluck’d  from  your  favourite  tree,  where  late  they  grew. 
Accept  this  boon,  ’tis  all  my  prefent  ftore  ; 
To-morrow  will  produce  as  many  more. 

G  g  Meanwhile 
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Meanwhile  thefe  heart-confuming  pains  remove, 

And  give  me  gentle  pity  for  my  love. 

Oh  !  was  I  made  by  fome  transforming  power 
A  bee  to  buzz  in  your  fequeiler’d  bow’r  1 
To  pierce  your  ivy  fhade  witli  murmuring  found. 
And  the  light  leaves  that  compafs  you  around. 

I  know  thee,  Love,  and  to  my  forrow  find, 

A  god  thou  art,  but  of  the  favage  kind 
A  lionefs  fure  fuckled  the  fell  child. 

And  with  his  brothers  nurft  him  in  the  wild  5 
On  me  his  fcorching  dames  inceffant  prey, 

Glow  in  my  bones,  and  melt  my  foul  away. 

Ah,  nymph,  whofe  eyes  deflrudive  glances  dart. 
Fair  is  your  face,  but  flinty  is- your  heart :  • 

With  kiifes  kind  this  rage  of  love  appeafe  ; 

For  me,  fond  fwain  I  cv’n  empty  kiffes  pleafe. 

Your  fcorn  diflmfts  me,  and  will  make  me  tear 
The  flowery  crown  I  wove  for  you  to  wear. 

Where  rofes  mingle  with  the  ivy-wreath. 

And  fragrant  herbs  ambrofid  odours  breathe. 

Ah  'me  J  what  pangs  I  feel ;  and  yet  the  fair 
Nor  fees  my  forrows  nor  will  hear  my  pray’r. 

I’ll  doff  my  garments,  fince  I  needs  muft  die,,  0 
And  from  yon  rock  that  points  its  fummit  high,  V 
Where  patient  Alpis  friares  the  finny  fry,  j 

I’ll  leap,  and,  though  perchance  I  rife  again. 

You’ll  laugh  to  fee  me  plunging  in  the  main. 

By  a  prophetic  poppy-leaf  I  found 

Your  chang’d  affeftlon,  for  it  gave  no  found. 

Though  in  my  hand  ilruck  hollow  as  it  lay, 

But  quickly  wither’d  like  your  love  away. 

An  old  witch  brought  fad  tidings  to  my  ears. 

She  who  tells  fortunes  with  the  fieve  and  fheers 
For  leafing  barley  in  my  fields  of  late, 

She  told  me,  I  ftiould  love,  and  you  fhould  hate  I 
For  you  my  care  a  milk-white  goat  fupply’d. 

Two  wanton  kids  runfriflring  at  her  fide 
Which  oft  the  nut-brown  maid,  Erithacis, 

Has  begg’d  and  paid  before-hand  with  a  kifs 
And  fince  you  thus  my  ardent  pafiion  flight, 

Heris  they  fhall  be  before  torraorrow  night. 

My  right  eye  itches ;  may  it  lucky  prove,. 

Perhaps  I  foon  fhall  fee  the  nymph  I  love 
Beneath  yon  pine  I’ll  fing  diflinft  and  clear. 

Perhaps  the  fair  my  tender  notes  fhall  hear  ; 

Perhaps  may  pity  my  melodious  moan  j 
She  is  not  metamorphos’d  into  ftone. 

Hippomenes,  provok’d  by  noble  flrife, 

To  win  a  miftrefs,  or  to  lofe  his  life. 

Threw  golden  fruit  in  Atalanta’s  way  : 

The  bright  temptation  caus’d  the  nymph  to  flay  ; 
She  look’d,  fhe  languifli’d,  all  her  foul  took  fire. 

She  plung’d  into  the  gulph  of  deep  defire. 

To  Pyle  from  Othiys  fage  Melampus  came. 

He  drove  the  lowing  herd,  yet  won  the  dame  ; 

Fair  Pero  blefl  his  brother  Bias’  arms. 

And  in  a  virtuous  race  diffus’d  unfading  charms. 

Adonis  fed  his  cattle  on  the  plain. 

And  fea-born  Venus  lov’d  the  rural  fwain  j- 
She  mourn’d  him  wounded  in  the  fatal  chaee. 

Nor  dead  difmifs’d  him  from  her  warm  embrace. 
Though  young  Endymion  was  by  Cynthia  blefl, 

I  envy  nothing  but  his  lafling  reft. 

Jafion  flumb’ring  on  the  Cretan  plain 
Ceres  once  faw,  and  blefl  the  happy  fwain  S 
With  pleafures  too  divine  for  ears  profane.  J 
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My  head  grows  giddy,  love  aSc(Els  me  fore ; 

Yet  you  regard  not ;  fo  I’ll  fing  no  more . - 

Here  will  I  put  a  period  to  my  care  — 

Adieu,  falfe  nymph,  adieu  ungrateful  fair ; 

Stretch’d  near  the  grotto,  when  I’ve  breath’d  my  lafl, 
My  corfe  will  give  the  wolves  a  rich  repaft, 

As  fweet  to  them  as  honey  to  your  tafte. 

Fawkes 
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Virgil  fucceeds  Theocritus,  from  whom  he  has  in 
fome  places  copied,  and  always  imitated  with  fuccefs. 
As  a  fpecimen  of  his  manner,  we  fhall  introduce  his  firft 
paftoral,  which  is  generally  allowed  to  be  the  moft  per- 
fed. 

Meliboeus  and  Tityrus. 

Me/.  Beneath  the  fhade  which  beechen  boughs  diffufe, 
You,  Tityrus,  entertain  your  fylvan  mufe. 

Round  the  wide  w^orld  in  banifhment  we  roam. 

Forc’d  from  our  pleafing  fields  and  native  home  ; 

While  ftrctch’d  at  eafe  you  fing  your  happy  loves,. 

And  Amyrillis  fills  the  fhady  groves. 

Tif.  Thefe  bleflings,  friend,  a  deity  bellow’d  ; 

For  never  can  I  deem  him  lefs  than  god. 

The  tender  firftlings  of  my  woolly  breed 
Shall  on  his  holy  altar  often  bleed. 

He  gave  me  kine  to  graze  the  flow’ry  plain. 

And  fo  my  pipe  renew’d  the  rural  ftrain. 

Me/.  I  envy  not  your  fortune  ;  but  admire. 

That  while  the  raging  fword  and  wafteful  fire 
Deftroy  the  wretched  neighbourhood  around, 

No  hoflile  arms  approach  your  happy  ground. 

Far  diff’rent  is  my  fate  ;  my  feeble  goats 
With  pains  I  drive  from  their  forfaken  cotes  i 
And  this  you  fee  I  fcarcely  drag  along, 

Who  yeaning  on  the  rocks  has  left  her  young. 

The  hope  and  promife  of  my  falling  fold, 

My  lofs  by  dire  portents  the  gods  foretold  ; 

For,  had  I  not  been  blind,  I  might  have  feea 
Yon  riven  oak,  the  faireft  on  the  green. 

And  the  hoarfe  raven  on  the  blafted  bough 
By  croaking  from  the  left  prefag’d  the  coming  blow. 
But  tell  me,  Tityrus,  what  heav’nly  pow’r 
Preferv’d  your  fortunes  in  that  fatal  hour  ? 

Ta.  Fool  that  I  was,  I  thought  imperial  Rome 
Like  Mantua,  wliere  on  market-days  we  come. 

And  thither  drive  our  tender  lambs  from  home. 

So  kids  and  whelps  their  fires  and  dams  exprefs  j 
And  fo  the  great  I  meafur’d  by  the  lefs  : 

But  country-towns,  compar’d  with  her,  appear 
Like  fhrubs  when  lofty  cypreffes  are  near. 

Me/.  What  great  oecafion  call’d  you  hence  to  Rome  ? 
YiV.  Freedom,  which  came  at  length,  tho’  flow  toco  me: 
Nor  did  my  fearch  of  liberty  begin 
Till  my  black  hairs  were  chang’d  upon  my  chin 
Nor  Amaryllis  would  vouchfafe  a  look, 

Till  Galatea’s  meaner  bonds  I  broke. 

Till  then  a  helplefs,  hopelefs,  homely  fwain, 

I  fought  not  freedom,  nor  afplr’d  to  gain  : 

Tho’  many  a  vidlim  from  my  folds  was  bought, 

And  many  a  cheefe  to  country  markets  brought. 

Yet  all, the  little  that  I  got  I  fpent, 

And  Hill  return’d  as  empty  as  I  went. 

Mel.  We  flood  amaz’d  to  fee  your  miftrefs  mourn. 
Unknowing  that  ftie  pin’d  for  your  return  ; 

We  wonder’d  why  (he  kept  her  fruit  fo  Ibng, 

For  whom  fo  late  th’  ungathcr’d  apples  hung  ; 
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But  now  the  NVonder  ccafes,  Tmce  I  fee 
She  kept  them  only,  Titynis,  for  thee  : 

For  thee  the  bubbling  fprings  appear’d  to  mourn, 

And  whifp’ring  pines  made  vows  for  thy  returu. 

Ttt,  What  fliould  I  do  I  while  here  I  was  enchain’d, 
No  glimpfe  of  godlike  liberty  remain’d  ;  • 

Nor  could  I  hope  in  any  place  but  there 
To  find  a  god  fo  prefent  to  my  pray’n, 

There  firfl  the  .youth  of  heavhly  birth  I  view’d, 

For  whom  our  monthly  vidims  are  renew’d. 

He  heard  my  vows,  and  gracioufly  decreed 
My  grounds  to  be  rellor'd  my  former  flocks  to  feed. 

MtL  O  fortunate  old  man  !  whofe  farm  remains  ^ 
Tor  you  fufficient,  and  requites  your  pains,  ^  > 

Though  rufhes  overfpread  the  neighb’ring  plains,  J 
Tho’  here  the  marfliy  grounds  approach  your  fields, 
And  there  the  foil  a  ftony  har^^ell  yields. 

Your  teeming  ewes  fhall  no  ftrange  meadows  try, 

Nor  fear  a  rot  from  tainted  company. 

Behold  yon  bordering  fence  of  fallow  trees  [bees; 
Is  fraught  with  flow’rs,  the  flow’rs  are  fraught  with 
The  bufy  bees,  with  a  foft  murm’ring  flrain. 

Invite  to  gentle  deep  the  lab’ ring  fwaln  : 

While  from  the  neighb’ring  rock  with  rural  fongs 
I’he  primer’s  voice  the  pleafing  dream  prolongs  ; 
Stoek-doves  and  turtles  tell  their  am’rous  pain, 

And,  from  the  lofty  elms,  of  love  complain. 

TiV.  Th’  inhabitants  of  feas  andfltles  fhall  change, 
And  fifh  on  fhore  and  flags  in  air  fhall  range. 

The  banifti’d  Parthian  dwell  on  A.rar’s  brink, 

And  the  blue  German  fhall  the  Tigris  drink  ; 

Fre  I,  forfaking  gratitude  and  truth. 

Forget  the  figure  of  that  godlike  youth. 

MeL  But  we  mull  beg  our  bread  in  climes  unknown, 
Beneath  the  fcorching  or  the  freezing  zone  ; 

And  feme  to  fair  Oaxis  fliall  be  fold. 

Or  try  the  Libyan  heat  or  Scythian  cold  ; 

'Fhe  refl  among  the  Britons  be  confin’d, 

A  race  of  men  from  all  the  world  disjoin’d. 

O  1  mufl  the  wretched  exiles  ever  mourn  \ 

Nor  after  length  of  rolling  years  return  ? 

Are  we  condemn’d  by  Fate’s  unjull  decree, 

No  more  our  houfes  and  our  homes  to  fee  I 
Or  fhall  we  mount  again  the  rural  throne, 

And  rule  the  country,  kingdoms  once  our  own? 

Did  we  for  thefe  barbarians  plant  and  fow. 

On  thefe,  on  thefe,  our  happy  fields  bellow  \  J 

Good  heav’n,  what  dire  effeds  from  civil  difeord  how!  ^ 
Nov/  let  me  graft  my  pears,  and  prune  the  vine  ; 

I'he  fruit  is  theirs,  the  labour  only  mine. 

Farewei  my  paflures,  my  paternal  flock  1 
My  fruitful  fields,  and  my  more  fruitful  flock  ! 

No  more,  my  goats,  fhall  I  behold  you  climb 
The  fleepy  cliffs,  or  crop  the  flow’ry  thyme  ; 

No  more  ej^tended  in  the  grot  below. 

Shall  fee  you  bro'wzing  on  the  mountain’s  brow 
The  prickly  fhrubs,  and  after  on  the  bare 
Lean  down  the  deep  abyfs  and  hang  in  air  I 
No  more  my  fheep  fliall  fip  the  morning  de^v ; 

No  more  my  fong  fhall  pleafe  the  rural  crew  : 

Adieu,  my  tuneful  pipe!  and  all  the  world,  adieu! 

Tit.  1  his  night,  at  leafl,  with  me  forget  your  care; 
Chefnuts  and  curds  and  cream  fhall  be  your  fare  : 
^rhe  carpet-ground  fhall  be  with  leaves  o^er-fpread, 
And  boughs  ftiall  weave  a  cov’ring  for  jour  head : 
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For  fee  yon  funny  hill  the  fliade  extends,  . 

And  curling  fmoke  from  cottages  afeends. 

Dryden. 

Spenfer  was  the  firfl  of  our  countrymen  who  acqui¬ 
red  any  confiderable  reputation  by  this  method  of  wri¬ 
ting.  We  fhall  infert  his  fixth  eclogue,  or  that  for  June, 
w  hich  is  allegorical,  as  will  be  feeii  by  the 

Argument.  “  Hobbinol,  from  a  defeription  of  the 
pleafures  of  the  place,  excites  Colin  to  the  enjoyment  of 
them.  Colin  declares  liimfelf  incapable  of  delight,  by 
reafon  of  his  ill  fuccefs  in  love,  and  his  lofs  ot  Rofa- 
lind,  who  had  treacheroufly  forfaken  him  for  Mcnal- 
cas  another  fhepherd.  By  Tityrus  (mentioned  before 
in  Spenfer's  fecond  eclogue,  and  again  in  the  twelfth) 
is  plainly  meant  Chaucer,  whom  the  author  fonietnnes 
profefled  to  imitate.  In  the  perfon  of  Colin  is  repre- 
fented  the  author  himfelf ;  and  Hobbinol’s  inviting* 
him  to  lea\’C  the  hill  Country,  feems  to  allude  to  his 
leaving  the  North,  where,  as  is  mentioned  in  bis  life, 
he  had  for  fome  time  refided.” 

tit 

Hob.  Lo!  Colin,  here  the  place,  whofe  pleafant  fight  Spenkr. 
From  other  fhades  hath  wean’d  my  w^and  ring  mind  c 
Tell  me,  what  wtints  me  here,  to  w^ork  delight  ? 

The  fimple  air,  the  gentle  warbling  w'ind. 

So  calm,  fo  cool,  as  nowhere  ell'e  I  find  : 

The  gi-afly  ground  with  dainty  dalfies  dight, 

The  bramble-bufh,  where  birds  of  every  kind 
To  th’  water’s  fall  their  tunes  attemper  right. 

Col.  O  !  happy  Hobbinol,  I  blefs  thy  ilate. 

That  pamdife  hall  found  which  Adam  lofl. 

Here  wander  may  thy  flock  early  or  late, 

Withouten  dread  of  wolves  to  been  ytofl ; 

Thy  lovely  lays  here  mayft  thou  freely  boaft  i 
But  I,  unhappy  man  !  whom  cruel  fate, 

And  angry  gods,  purfue  from  coafl  to  coaft, 

Can  nowLere  find  to  fhroud  my  lucklefs  pate. 

Hoi.  1  hen  if  by  me  thou  lift  advifed  be, 

Forfake  the  foil  that  fo  doth  thee  bewitch  : 

Leave  me  thofe  hills,  where  harbroughnis  to  fee, 

Nor  liolly-bufh,  nor  brere,  nor  \Vinding  ditch  ; 

And  to  the  dales  refort,  where  fliepherds  rich, 

And  fruitful  flocks  been  everywhere  to  fee  : 

Here  no  niglit-ravens  lodge,  more  black  than  pitch. 

Nor  elvifli  gliolls,  nor  gliaftly  owls  do  flee. 

But  friendly  fairies  met  with  many  graces, 

And  light-foot  nymphs  can  chace  the  ling  ring  night, 

With  heydeguies,  and  trimly  trodden  traces; 

Whilfl  fillers  nine,  which  divell  on  Parnaft’  height, 

Do  make  them  mufic,  for  their  more  delight  ; 

And  Pan  liimfelf  to  kifs  their  cryflal  faces, 

Will  pipe  and  dance,  when  Phoebe  fhineth  bright  i 
Such  peerlefs  pleafures  have  we  in  thefe  places. 

Co/.  And  I  whilfl  youth,  and  courfe  of  carelefs  ycar^ 

Did  let  me  walk  withouten  links  of  love. 

In  fuch  delights  did  joy  amongfl  my  peers ; 

But  riper  age  fuch  pleafures  doth  reprove, 

My  fancy  eke  from  former  follies  move 
To  llrayed  fleps  ;  for  time  in  pafling  wears 
(As  garments  doen,  which  waxen  old  above) 

And  draweth  new  delights  with  hoary  hairs.  ' 

"I'hougli  couth  I  ling  of  love,  and  tune  my  pipe 
Unto  my  plantive  pleas  in  verfes  made  : 

Though  would  I  feek  for  queen-apples  unripe 
To  jrive  mv  R'ofalind,  and  in  fommer  lhade 
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Patioral.  Dight  gawciy  girlonds  \v*<is  my  comnioi>  trade^ 

* — ^ -  To  crown  her  golden  locks :  but  years  more  ripe, 

And  lofs  of  her,  whofe  love  as  life  I  wayde, 

Tliofe  weary  wanton  toys  away  did  wipe. 

HoL  Colin,  to  hear  thy  rhymes  and  roundelays, 
^Vhich  thou  wert  wont  on  walieful  hills  to  hug, 

I  more  delight,  than  lark  in  fommer  days  : 

Whofe  echo  made  the  neighbour  groves  to  ring,  ^ 

And  taught  the  birds,  which  in  the  lower  fpring 
Did  Ihroud  in  fliady  leaves  from  funny  rays. 

Frame  to  thy  fong  tlreir  cheerful  cheriping, 

Or  hold  their  peace,  for  fhame  of  thy  fw^et  lays. 

I  faw  Calliope  witli  mufes  moe, 

Soon  as  thy  oaten  pipe  began  to  found, 

Their  ivoiy  kites  and  tamburins  forego, 

And  from  the  fountain,  where  they  fate  around 
Ren  after  haftily  thy  filver  found. 

But  when  they  came,  where  thou  thy  Ikill  didll  (how. 
They  drew  aback,  as  half  with  fliame  confound, 
Shepherd  to  fee,  them  in  their  art  out-go. 

CoL.  Of  mufes,  Hobbinol,  I  con  no  iilcill. 

For  they  been  daugliters  of  the  higheft  Jove, 

And  holden  fcorn  of  homely  fhepherds  quill ; 

For  fith  I  heard  that  Pan  with  Phcebus  ilrove 
Which  him  to  much  rebuke  and  danger  drove> 

I  never  lift  prefume  to  Parnafs'  hill. 

But  piping  low,  in  fhade  of  lowly  grove, 

I  play  to  pleafe  myfelf,  albeit  ill. 

Nought  weigh  I,  who  my  fong  doth  praife  or  blame, 
Neftrive  to  win  renown,  or  pafs  the  reft; 

With  fiiepherdsfits  not  follow  flying  fame, 

But  feed  his  flocks  in  fields,  where  falls  him  beft. 

I  wot  my  rimes  been  rou^di,  and  rudely  dreft  ; 

The  fitter  they,  my  careful  cafe  to  frame  : 

Enough  is  me  to  paint  out  my  unreft, 

And  pour  my  piteous  plaints  out  in  the  fame* 

The  God  of  fliepherds,  Tityrus,  is  dead, 

Who  taught  me  homely,  as  I  can,  to  make  : 

He,  whilft  he  livM,  w^as  the  fovereign  head 
Of  fliepherds  all,  that  been  with  love  ytake. 

Well  couth  he  wail  his  woes,  and  lightly  flake 
The  flames  which  love  within  his  heart  had  bred, 

And  tell  us  merry  tales  to  keep  us  wake, 

The  while  our  fheep  about  us  fafely  fed. 

Now  dead  he  is,  and  lieth  wrapt  in  lead, 

(O  why  fhould  death  on  him  fucli  outrage  fliow !) 

And  all  his  palling  Ikill  with  him  is  fled. 

The  fame  whereof  doth  daily  greater  grow. 

But  if  on  me  fonie  little  drops  would  flow 
Of  that  the  fpring  was  in  his  learned  hed, 

I  foon  would  learn  thefe  woods  to  wail  my  wo^. 

And  teach  the  trees  their  trickling  tears  to  fhed* 

Then  ftiould  my  plaints,  causM  of  difeourtefee, 

As  meflengers  of  this  my  painful  flight, 

Fly  to  my  love,  wherever  that  fhe  be, 

And  pierce  her  heart  with  point  of  worthy  wight  ; 

As  flie  deferves,  that  wrought  fo  deadly  fpight. 

And  thou,  Menalcas,  that  by  treachery 
DIdft  underfong  my  lafs  to  wax  fo  light, 

Should’ft  well  be  known  for  fucli  thy  viliany. 

But  fince  I  am  not,  as  I  wifli  I  were. 

Ye  y  entle  fhepherds,  which  your  flocks  do  feed. 
Whether  on  hills  or  dales,  or  other  where. 

Bear  witnefs  all  of  this  fo  wicked  deed  ; 

And  tell  the  lafs,  ^whofe  flower  is  woxe  a  weed, 
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And  faultlcfs  faith  is  lumM  to*  faithlefs  feerc,  I’aaaraL 

That  file  the  trueft  fliepherd’s  heart  made  bleed,  ' 

Hiat  lives  on  earth,  and  loved  her  moft  dear. 

HoL  O  !  careful  Colin,  I  lament  thy  cafe, 

Thy  tears  would  make  the  liardeft  flint  to  flow! 

Ah  !  faithlefs  Rofalind,  and  void  of  grace, 

That  art  the  root  of  all  this  rueful  woe  1 
But  now  is  time,  I  guefs,  homeward  to  go  ; 

Then  rife,  ye  blefled  flocks,  and  home  apace. 

Left  night  with  ftealing  fteps  do  you  foreflo, 

And  wet  your  tender  lambs  that  by  you  trace. 

By  the  follow'ing  eclogue  the  reader  wall  perceive  that 
Mr  Philips  has,  in  imitation  of  Spenfer,  preferved  in  his 
paftorals  many  antiquated  wordvS,  uFich,  though  they  are 
difearded  from  polite  converfation,  may  naturally  be  fup- 
pofed  ftill  to  have  place  among  the  fhepherds  and  other 
luftics  in  the  country.  We  have  made  choice  of  his  fe- 
cond  eclogue,  becauie  it  is- brought  home  to  his  awm  bu- 
finefs,  and  contains  a  complaint  againft  thofe  who  had 
fpoken  ill  of  him  and  his  writings. 

Thenot,  Colinet. 

Th,  Is  it  not  Colinet  I  lonefome  fee 
Leaning  wdth  folded  arms  againft  the  tree  ?  ^ 

Or  is  it  age  of  late  bedims  my  fight  I 
’1  is  Colinet,  indeed,  in  w^oful  plight. 

Thy  cloudy  look,  why  melting  into  tears, 

Unfeemly,  now  the  flcy  fo  bright  appears  ? 

Why  in  this  mournful  manner  art  thou  found. 

Unthankful  lad,  when  all  things  fmile  around  ? 

Or  hear’ft  not  lark  and.  linnet  jointly  ling. 

Their  notes  blithe -w^arbling  to  falute  the  fpring? 

Co.  Tho’  blithe  their  notes,  not  fo  my  wayward  fate  y 
Nor  lark  would  fing,  nor  linnet,  in  my  ftate. 

Each  creature,  Thenot,  to  his  tafle  is  born ; 

As  they  to  mirth  and  mufic,  I  to  mourn. 

Waking,  at  midnight,  I  my  w^oes  renew. 

My  tears  oft  mingling  with  the  falling  dew. 

T/j.  Small  caufe,  I  ween,  has  lufty  youth  to  plain ; 

Or  who  may  then  the  weight  of  eld  fuftain. 

When  every  flackening  nerve  begins  to  fail. 

And  the  load  prefleth  as  our  days  prevail  ? 

Yet  though  w  ith  years  my  body  downward  tend. 

As  trees  beneath  their  fruit  in  autumn  bend, 

Spite  of  my  fnowy  head  and  icy  veins. 

My  mind  a  cheerful  temper  ftill  retains : 

And  w’hy  fhould  man,  miftiap  what  will,  repine, 

Sour  every  fw^eet,  and  mix  with  tears  his  wine  ? 

But  tell  me  then ;  it  may  relieve  thy  w^oc. 

To  let  a  friend  thine  inward  ailment  know.. 

Co.  Idly  Twill  wafte  thee,  Thenot,  the  whole  day, 

Should'ft  thou  give  ear  to  all  my  grief  can  fayv 
Thine  ewes  will  w^ander  ;  and  the  heedlefs  lambs, 

In  loud  complaints,  require  their  abfent  dams. 

TL  See  Lightfoot ;  he  fhall  tend  them  clofe  :  and  I, 

’Tween  whiles,  acrofs  the  plain  will  glance  mine  eye. 

Co.  Where  to  begin  I  know  not,  where  to  end. 

Does  there  one  fmiling  hour  my  youth  attend  ? 

Though  few  my  days,  as  well  my  follies  ftiow. 

Yet  are  thofe  days  all  clouded  o’er  with  wo : 

No  happy  gleam  of  funfhine  doth  appear, 

My  lowering  Iky  and  wint’ry  months  to  cheer. 

My  piteous  plight  in  yonder  naked  tree, 

Which  bears  the  thunder-fear  too  plain,  I  fee  ; 

Quite  deftitute  it  ftands  of  flielter  kind, 

The  mark  of  ftorms,  and  fport  of  every  wind ; 
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The  riven  trunk  feels  not  Ae  approach  of  fpring  ; 

-  Nor  birds  among  the  kaflefs  branches  ting  : 

No  more,  beneath  thy  lhade,  fliall  flrephcrds  throng 
With  jocund  tale,  or  pipe,  or  pleafmg  fong. 

Ill-fated  tree  !  and  more  ill-fated  I ! 

From  thee,  from  me,  alike  the  Ihepherds  fly. 

n.  Sure  thou  in  haplefs  hour  of  time  waft  born. 
When  blightning  mildews  fpoil  the  rifing  com,^ 

Or  blafting  winds  o’er  blolTom’d  hedge-rows  pals, 

^  To  kill  the  promis’d. fruity  and  fcorch  tlie  grafs  ; 

Or  when  the  moon,  by  wizard  charm  d,  foreflrows, 
Blood-ftaln’d  In  foul  eclipfe,  impending  woes. 

Untimely  born,  iU  luck  betides  thee  ftilh 

Co.  And  can  there,  Thenot,  be  a  greater  ill? 

TL  Nor  fox,  nor  wolf,  nor  rot  among  our  fheep  : 
From  thefe  good'fliepherd’s  care  his  flock  may  keep  : 
Againft  ill  luck,  alas  !  all  forecaft  fails  ; 

Nor  toil  by  day,  nor  watch  by  night,  avails. 

Co.  Ah  me,  the  while  !  ah  me,  the  lucklefs  day  . 
Ah  lucklefs  lad !  befits  me  rnore  to  fay. 

Unhappy  hour  !  when  frefh  in  youthful  bud, 

I  left,  Sabrina  fair,  thy  filv’ry  flood. 

Ah  filly  I !  more  filly  than  my  fheep. 

Which  on  thy  fiow’ry  banks  I  wont  to  keep. 

Sweet  are  thy  banks  ;  oh,  w'hen  fhall  I  once  more 
With  ravilh’d  eyes  review  thine  amell’d  fhore  ? 

When,  in  the  cryftal  of  thy  waters,  fcan 
Each  feature  faded,  and  my  colour  wan  ? 

When  fhall  I  fee  my  hut,  the  finall  abode 
Myfelf  did  raife  and  cover  o’er  with  fod  ? 

Small  though  it  be,  a  mean  and  humble  cell. 

Yet  is  there  room  for  peace  and  me  to  dwell. 

Th.  And  what  enticement  charm’d  thee  far  away 
From  thy  lov’d  home,  and  led  thy  heart  aftray  ? 

Co.  A  lewd  defire  ftrange  lands  and  fwains  to  know. 
Ah  me  !  that  ever  I  fhould  covet  wo. 

With  wandering  feet  unbleft,  and  fond  of  fame, 

I  fought  I  know  not  what  behdes  a  name. 

Th.  Or,  footh  to  fay,  didil  thou  not  hither  rome 
In  fearch  of  gains  more  plenty  than  at  home  I 
A  rolling  ftone  is  ever  bare  of  mofs  ; 

And,  to  their  coft,  green  years  old  proverbs  crofs.  ^ 
Co.  Small  need  there  was,  in  random  fearch  of  gain, 
To  drive  my  pining  flock  athwart  the  plain 
To  .diflant  Cam.  Fine  gain  at  length,  I  trow. 

To  hoard  up  to  myfelf  fuch  deal  of  wo  ! 

My  fheep  quite  fpent  througli  travel  and  iU  fare. 

And  like  their  keeper  ragged  grown  and  bare, 

The  damp  cold  green  fward  for  my  nightly  bed, 

And  fome  flaunt  willow^s- trunk  to  reft  my  head. 

Hard  is  to  bear  of  pinching  cold  the  pain  ; 

And  hard  is  want  to  the  unpraftis’d  fwain ; 

But  neither  w^nt,  nor  pinching  cold,  is  hard,- 
To  blafting  ftorms  of  calumny  compar’d  : 

Unkind  as  hail  it  falls  ;  the  pelting  fliow’r 
Deftroys  the  tender  herb  and  budding  flow’r. 

Th.  Slander  we  fliepherds  count  the  vileft  wrong  : 
And  what  woiuids  forer  than  an  evil  tongue 
Co*  Untoward  lads,  the  wanton  imps  of  fpite 
Make  mock  of  all  the  ditties  I  endite. 

In  vain,  O  Cohnet,  thy  pipe,  fo  flirill. 

Charms  eveiy  vale,  and  gladdens  every  hill : 

In  vain  thou  feek’il  the  coverings  of  the  grove, 

In  the  cool  fhade  to  flng  the  pains  of  love : 
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Sing  what  thou  wilt,  ilhnatu're  will  prevail ; 

And  every  elf  hath  fl<lil  enough  to  rail.  '  ^ 

But  yet,  though  poor  and  artlefs  be  my  vein, 

Menalcas  feems  to  like  my  Ample  ftraiii : 

And  while  that  he  deligliteth  in  my  fong, 

Which  to  the  good  Menalcas  doth  belong, 

Nor  night  nor  day  fhall  my  rude  muAc  ceafe  ; 

I  aflc  no  more,  fo  I  Menalcas  pleafe. 

Th.  Menalcas,  lord  of  thefe  fair  fertile  plains, 

Preferves  the  fheep,  and  o’er  the  fhepherds  reigns  ; 

For  him  our  yearly  wakes  and  feafts  we  hold, 

And  choofe  the  faireft  Arftlings  from  the  fold ; 

He,  good  to  all  who  good  deferves,  fniill  give 
Thy  flock  to  feed,  and  thee  at  eafe  to  live. 

Shall  curb  the  malice  ol  unbridled  tongues. 

And  bounteoufly  reward  thy  rural  fongs. 

Co.  Firft  then  fhall  lightfome  birds  forget  to  fly, 

The  briny  ocean  turn  to  paftures  dry, 

And  every,  rapid  river  ceafe  to  flow. 

Ere  I  unmindful  of  Menalcas  grow. 

Th.  This  night  thy  care  with  me  forget,  and  fold 
Thy  flock  with  mine,  to  ward  th’  injurious  cold. 

New  milk,  and  clouted  cream,  mild  cheefe  and  curd. 

With  fome  remaining  fruit  of  laft  year’s  hoard, 

Sail  be  our  ev’ning  fare  ;  and,  for  the  night. 

Sweet  herbs  and  mofs,  which  gentle  fleep  invite  : 

And  mow  behold  the  fun’s  departing  ray. 

O’er  yonder  hill,  the  fign  of  ebbing  day  :  • 

W^ith  fongs  the  jovial  hinds  return  from  plow  ; . 

And  unyok’d  heifers,  loitering  homeward,  low. 


Mr  Pope’s  Paftorals  next  appeared,  but  in  a  different 
drefs  from  thofe  of  Spenfer  and  Philips  ;  for  he  has 
difearded  all  antiquated  words,  drawn  his  fwains  more 
modern  and  polite,  and  made  his  numbers  exquifitely 
harmonious  :  his  eclogues  therefore  may  be  called  better 
poems y  but  not  better  paftorals.  We  fhall  infert  the 
eclogue  he  has  inferibed  to  Mr  Wycherly,  the  beginning 
of  which  is  in  imitation  of  Virgil’s  Arft  paftoral. 

^4-3 

Beneath  the  fhade  a  fpreading  beech  difpleys, 

Hylas  and  jEgon  fung  their  rural  lays : 

This  mourn’d  a  faithlefs,  that  an  abfent  love. 

And  Della’s  name  and  Doris  Ail'd  the  grove.  ^ 

Ye  Mantuan  nymphs,  your  facred  fuccour  bring  ; 

Hylas  “and  Agon’s  rural  lays  I  fing. 

Thou,  whom  the  nine  with  Plautus’  wit  Infplre, 

The  art  of  Terence,  and  Menander’s  Are  : 

Whofe  fenfe  lnftru6fs  us,  and  whofe  humour  charms, 

Whofe  judgment  fways  us,  and  whofe  fpirit  warms  ! 

Oh,  i  flail’d  in  nature  1  fee  the  hearts  of  fwains, 

I’helr  artlefs  pallions,  and  their  tender  pains. 

Now  fetting  Phoebus  fhone  ferenely  bright,^ 

And  fleecy  clouds  were  ftreak’d  \yltli  purple  light ; 

When  tuneful  Hylas,  with  melodious  moan, 

Taught  rocks  to  weep,  and  made  the  mountains  groait,  -. 

Go,  gentle  gales,  and  bear  my  Aghs  away  I 
To  Delia's  ear  the  tender  notes  convey. 

As  fome  fad  turtle  his  loft  love  deplores, 

And  with  deep  murmurs  Alls  the  founding  fhbres ; 

Thus,  far  from  Della,  to  the  winds  I  mourn. 

Alike  unheard,  unpity ’d,  and  forlorn. 

Go,  gentle  gales,  and  bear  my  Aghs  along  ! 

For  her  the  feather’d  quires  iiegled  their  fong ;  . 

For  her,  the  limes  their  pleafmg  fhades  deny  ; 

For  her,  the  lilies  hang  their  head  a#d  die* 
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i’altaral.  Ye  fiow’rs^  that  droop,  foriaken  by  the  fpring  } 

Ye  birds,  that  left  by  fummer  ceafe  to  ling  ; 

Ye  trees,  that  fade  when  autumn-lieats  remove  ? 

Say,  is  not  abfeiice  death  to  thofe  who  love  ? 

Go,  gentle  gales,  and  bear  my  fighs  aw  ay ! 

Curs  d  be  the  fields  that  caufe  niy  Delia’s  Hay : 

Fade  ev  ry  bloflbm,  v/itlier  ev’ry  tree. 

Die  evhy  dow’r  and  perilh  all  but  ihe.  ^ 

What  have  I  fald  ?  w'here’er  my  Delia  flies, 

J^et  fpring  attend,  and  fudden  fiow^Vs  arife ; 

Let  opening  rofes  knotted  oaks  adorn, 

And  liquid  amber  drop  from  ev’ry  thorn. 

Go,  gentle  gales,  and  bear  my  fighs  along  ! 

The  birds  fhall  ceafe  to  tunc  their  evening  fong, 

The  winds  to  breathe,  the  waving  woods  to  move, 
And  flreams  to  murmur,  ere  I  ceafe  to  love. 

Not  bubbling  fountains  to  the  thirfly  fivain. 

Not  balmy  Deep  to  laborers  faint  wdth  pain, 

Not  fhow'rs  to  larks,  or  funfhine  to  the  bee, 

Are  half  fo  charming  as  thy  fight  to  me. 

Go,  gentle  gales,  and  bear  my  fighs  away  ! 

Come,  Delia,  come  !  ah,  why  this  long  delay  ? 
Through  rocks  and  caves  the  name  of  Delia  founds  > 

.  Delia,  each,  cave  and  echoing  rock  rebounds. 

Ye  powVs,  wkat  pleafing  frenzy  fooths  my  mind! 

Do  lovers  dream,  or  is  my  Delia  kind  ? 

She  cCmes,  rny  Delia  comes  1 — now  ceafe,  my  lay  ; 
And  ceafe,  ye  gales  to  bear  my  fighs  aw^ay ! 

•Next  ^gon  fling,  while  Windfor  groves  admir’d  ; 
Rehcarfe,  ye  mufes,  w^hat  yourfelves  infpirid. 

Refound,  ye  hills,  refound  my  mournful  ftraiii ! 

Of  perjurM  Doris,  dying,  I  complain  ; 

Here  where  the  mountains,  lefs’ning  as  they  rife, 

Lofe  the  low  vales,  and  fteal  into  the  fleies  ; 

While  laboring  oxen,  fpent  with  toil  and  heat, 

In  their  loofe  traces  from  the  field  retreat ; 

While  curling  fmokes  from  yillage-tops  are  feen, 

And  the  fleet  fliades  glide  o’er  the  dufky  green. 

Refound,  ye  hills,  refotuid  my  mournful  lay ! 
Beneath  yon  poplar  oft  w-e  pafs’d  the  day  : 

Oft  on  the  rind  I  carv’d  her  am’rous  vow's, 

While  fhe  wn'th  garlands  hung  the  bending  boughs : 
The  garlands  fade,  the  boughs  are  w^orn  aw'ay  5 
So  dies  her  love,  and  fo  my  hopes  decay. 

Refound,  ye  hills,  refound  my  mouriifiil  ftrain.! 
Now  bright  Ar(Slunis  glads  the  teeming  grain,; 

Now'  golden  fruits  in  lorded  branches  fliine. 

And  grateful  clufliers,  fvvell  w  ith  floods  of  wane.; 

Now  blufliing  berries  paint  the  yellow  grove  : 

Juft  Gods  !  fliall  all  things  yield  returns  but  love? 
Refound,  ye  liills,  relound  my  mournful  lay  1 

The  fheplierdsxry,  ‘‘  Thy  flocks  are  left  a  prey.” - 

Ah  !  w^hat  avails  it  me  the  flocks  to  keep, 

Who  loft  my  heart,  while  I  preferv’d  my  fheep  ? 

Pan  came,  and  afle’d,  what  magic  caus'd  rny  fm art, 

.Or  w'hat  ill  eyes  malignant  glances  dart  ^ 

Wiiat  eyes  but  hers,  das  1  have  pow’r  to  move  ? 

And  is  there  magic  but  what  dwells  in  love  ? 

Refound,  ye  hills,  refound  my  mourn tul  ftrains  ! 

1 11  fly  from  fliephcrds,  flocks,  and  flow  ry  plains. - - 

From  ihepherds, '  flocks,  and  plains,  I  may  remove, 
Forf'ike  mankind,  and  all  thew'oiid — but  love  ! 

I  know  thee,  Love  1  wild  as. the  raging  main. 

More  fell  than  tygers  on  the  Libyan  plain  ; 
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1  hou  wett  from  JEtna’s  burning  entrails  torn,  P^aoi?; 

GoCby  flerce  whirlwinds,  and  in  thunder  born. 

Refound,  ye  hills,  refound  my  mournful  lay  \  * 

Farewel,  ye  woods,  adieu  the  light  of  'day  | 

One  leap  from  yonder  cliff  fliall  end  my  pains. 

No  more,  ye  hrils,  no  more  refound  my  ftrains  ! 

^  I'hus  fuiig  the  fliepherds  till  th’  approach  of  night, 
fj.  he  fleies  yet  blufliing  with  departing  light, 

When  falling  dews  wdth  fpangles  deck’d  the  glade,  1 

And  the  low  lun  had  lengthen’d  ev’ry  fliade. 

To  thefe  paftorals,  which  are  written  agreeably  to  the 
tafte  of  antiquity,  and  the  rules  above  preferibed,  we  fliall 
beg  leave  to  lubjoin  another  that  may  be  called  lurkfque 
pajioraly  wherein  the  ingenious  author,  Mr  Gay,  has 
ventured  to  deviate  from  the  beaten  load,  and  deferibed 
the  fliepherds  and  ploughmen  of  our  own  time  and  coun¬ 
try,  in  Head  of  thofe  of  the  golden  age,  to  wHch  the 
modern  critics  confine  the  paltoral.  His  fix  paftorals, 
which  he  calls  the  Shepherd's  Weeky  are  a  beautiful  and 
lively  reprefeiitation  of  the  manners,  cuftoms,  and  notions  * 

of  uur  rallies.  We  fliall  infert  the  firft  of  them,  iiuitled 
T^he  Squabble y  \vherein  two  clowns  try  to  outdo  each 
other  ill  finging  the  praifes  of  their  fwcethearts,  leaving 
it  to  a  third  to  determine  the  controverfy.  The  perfons 
named  are  Lobbln  Clout^  Cuddyy  and  Cloddipoie,  ! 

Loh,  Thy  younglings.  Cuddy,  are  but  juft  awake ; 

No  throftle  flirill  the  bramble-bufh  forfake ; 

No  chirping  lark  the  welkin  (been  ^  invokes  ; 

No  damfei  yet  the  fwelling  udder  ftrokes ; 

O’er  yonder  hill  does  fcant  f  the-dawn  appear  ; 

Then  why  does  Cuddy  leave  his  cott  fo  rear  J  ? 

Cud»  Ah  Lobbin  Clout !  I  ween  [j  my  plight  is  gueft ; 

For  he  that  loves y  a  Jir anger  ts  to  rejl,  ceive. 

If  fwains  belye  not,  thou  haft  prov'd  the  fmart, 

And  Blouzalinda’s  miftrefs  of  thy  heart. 

I  his  rifmg  tear  betokeneth  well  thy  mind ; 

Thofe  arms  are  folded  for  thy  Blouzalind. 

And  well,  I  trow,  our  piteous  plights  agree  ; 

Thee  Blouzaliiida  fmites,  Buxoma  me. 

Loh,  Ah  Blouzalind  !  I  love  thee  more  by  half. 

Than  deer  their  fawns,  or  cov/s  the  nev/.fall'n  calf.  ' 

Woe  worth  the  tongue,  may  blifters  fore  it  gall,  I 

1  hat  names  Buxoma  Blouzalind  witlial  I 
Cv^/.  Hold,  witlefs  Lobbin  Clout,  I  thee  advife,- 
Left  blifters  fore  on  thy  own  tongue  arife. 

Lo  yonder  Cloddipoie,  the  blithfome  fwaiii, 

The  wifeft  lout  of  all  the  neighb’ring  plain  1 
From  Cloddipoie  we  learnt  to  read  the  Aries, 

To  know  when  hail  will  fall  or  winds  arife. 

-He  taught  us  erft  *  the  heifer’s  tail  to  view,  •Former! 

Wnen  ftuck  aloft,  that  fhow’rs  would  ftraight  enfue  : 

He  lirft  that  ufeful  fecret  did  explain,  . 

1  hat  pricking  corns  foretold  the  gath’ring  rain. 

When  fwallows  fleet  *foar  high  and  fport  in  air, 

He  told  us  that  the  welkin  would  be  clear. 

Let  Cloddipoie  then  hear  us  twain  relvarfe. 

And  praife  his  fweetheart  in  alternate  ^-rfe. 

1 11  wager  this  fame  oaken  ftaff  with  thee, 

'I  hat  Cloddipoie  fhall  give  the  prize  to  me. 

LoL  See  this  tobacco-pouch,  that’s  lin'd  witli  hair. 

Made  of  the  flein  of  fleekeft  fallow*deer  : 

I'his  pouch,  that’s  tied  with  tape  of  reddeft  hue, 

I’ll  wager,  that  the  prize  fliall  be  my  due. 

5  Cud» 


*  Shinin; 
or  bright 

fty. 

t  Scarce, 
f  Early, 


POE 


[Very 

|t)on. 


•  art  n,  ,  ,  •  n 

Paftoral.  Cud.  Begin  thy  carrols,  then,  thou  vaunting  flouch ; 

-V - Be  thine  the  oaken  ftaff,  or  mine  the  pouch. 

Lob.  My  Blouzalinda  is  the  blitheft  lafs, 

Than  primrofe  fweeter,  or  the  clover-grals. 

Fair  is  the  king-cup  that  in  meadow  blows. 

Fair  is  thc'daify  that  befide  her  grows ; 

Fair  is  the  gilly-flow’r  of  gardens  fweet ; 

Fair  is  the  marygold,  for  pottage  meet :  _ 

But  Blouzalind’s  tlian  gilly-flow’r  more  fair, 

Than  daify,  marygold,  or  king-cup  rare. 

Cud.  My  brown  Buxoma  is  the  feateft  maid 
That  e’er  at  wake  dclightfome  gambol  play’d  ; 

Clean  as  young  lambkins,  or  tlie  goofe’s  down, 

And  like  the  goldfinch- in  her  Sunday  gown. 

The  witlefs  lamb  may  fport  upon  the  plain. 

The  friflting  kid  delight  the  gaping  fwain  ; 

The  wanton  calf  may  fltip  with  many  a  bound, 

■  NlaiMeft.  And  my  cur  Tray  play  defteft  f  feats  aro^d  : 

But  neither  lamb,  nor  kid,  nor  calf,  nor  Tray, 

Dance  like  Buxoma  on  the  firft  of  May.  _ , 

Lob.  Sweet  is  my  toil  when  Blouzalind  is  near ; 

Of  her  bereft,  ’tis  winter  all  the  year. 

With  her  no  fiiltry  fummer’s  heat  I  know ; 

In  winter,  when  ihe’s  nigh,  with  love  I  glow. 

Come,  Blouzalinda,  eafe  thy  fwain’s  defire, 

My  fummer’s  fhadow,  and  my  winter’s  fire  ! 

Cud.  As  with  Buxoma  once  I  work’d  at  ha\. 

E’en  noon-tide  labour  feem’d  an  holiday  ; 

And  holidays,  if  haply  (he  were  gone, 

I^ike  worky-days  I  \N'ifh’d  would  foon  be  done. 
Eftfoonst.  O  fwcetheart  kind,  my  love  repay. 

And  all  the  year  (liall  then  be  holiday. 

Lob.  As  Blouzaliiida,  in  a  gamefome  mood, 

Behind  a  hay-cock  loudly  laughing  ftood, 

I  (lily  ran  and  fuatchM  a  hafty  kifs  ; 

She  wip’d  her  lips,  nor  took  it  much  amifa. 

Believe  me,  Cuddy,  while  I’m  bold  to  fay. 

Her  breath  was  fweeter  than  the  ripen’d  hay. 

Cud.  As  my  Buxoma,  in  a  morning  fair, . 

With  gentle  finger  fttoak’d  her  milky  care, 

I  quaintly  1|  ftole  a  kifs ;  at  firft,  ’tis  true. 

She  frown’d,  yet  after  granted  one  or  two. 

Lobbln,  I  fwear,  believe  who  will  my  vows. 

Her  breath  by  far  excell’d  the  breathing  cows.  _ 

Loh.  Leek  to  the  Welch,  to  Dutchmen  butter  s  dear. 
Of  Iiifti  fwaiiis  potatoes  are  the  cheer  ; 

Oats  for  their  feafts  the  Scottifli  ftiepherds  grind. 

Sweet  turnips  are  the  food  of  BlouzalM  J 
While  (he  loves  turnips,  butter  I’ll  defpife. 

Nor  leeks,  nor  oatmeal,  nor  potatoes  prize.  _ 

Cud.  In  good  roaft  beef  my  landlord  (licks  lus  knife. 
The  capon  fat  delights  his  dainty  wife  ; 

Pudding  our  parfon  eats,  the  fquire  loves  hare  ; 

But  white-pot  thick  is  my  Buxoma’s  fare. 

While  (he  loves  white-pot,  capon  ne’er  (hail  be. 

Nor  hare,  nor  beef,  nor  pudding,  food  for  me.  ^ 

Lob.  As  once  I  play’d  at  blind  man’s  bu(l,  it  hapt 
About  my  eyes  the  towel  thick  v/as  wrapt : 

I  mifs’d  the  fw^ains,  and  feiz’d  on  Blouzalmd  ; 

True  fpeaks  that  ancient  proverb,  Love  is  blind. 

Cud,  As  at  hot-cockles  oirce  I  laid  me  dowm, 

A.nd  felt  the  weighty  hand  of  many  a  clown  ; 

Buxoma  gave  a  gentle  tap,  and  I 
Quick  rofe,  and  read  foft  mifehief  in  her  eye. 

On  two  near  elms  the  flackenM  cord  I  hung  ; 
Now  high,  now  low,  my  Blouzalinda  fwung  ; 
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With  the  rude  wind  her  rumpled  garment  rofe. 

And  (liow’d  her  taper  leg  and  fcarlet  liofe.  _ 

Cud.  Acrofs  the  fallen  oak  the  plank  I  laid. 

And  myfelf  pois’d  agaiiift  the  tott’ring  maid  I 
High  leapt  the  jJank,  and  down  Buxoma  fell ; 

I  fpy’d _ but  faithful  fwectliearts  never  tell. 

Lob.  This  riddle,  Cuddy,  if  thou  canft,  explain. 

This  wily  riddle  puzzles  every  fwain  : 

Whatjlo’iu'r  is  that  which  bears  the  virgin's  name,  ,  ^ 

The  richejl  metal  joined  with  the  fame*  ?  gold. 

Cud.  Anfwer,  thou  carle,  and  judge  this  riddle  riglit, 

I’ll  frankly  own  thee  for  a  cunning  wight : 

What  Jlow'r  is  that  which  royal  honour  craves, 

jidjoin  the  virgin,  and  'tis  Jit  own  on  graves  f  ?  tmty. 

Clod.  Forbear,  contending  louts,  give  o  er  your  Itrains; 

An  oaken  Half  each  merits  for  his  pains. 

But  fee  the  fun-beams  bright  to  labour  warn. 

And  gild  the  thatch  of  goodman  Hodge’s  barn. 

Your  herds  for  want  of  water  (land  a-dry ; 

They’re  weary  of  your  fongs — and  fo  am  I 


Shenfioii^# 


II  Wag. 

gifhly. 


We  have  given  the  rules  ufually  laid  dowm  for  pafto- 
ral  writing,  and  exhibited  fome  examples  written  on  this 
plan ;  but  we  have  to  obferve,  that  this  poem  may  take 
very  diflFereiit  forms.  It  may  appear  either  as  a  comedy 
or  as  a  ballad.  As  a  paftoral  comedy,  there  is  perhaps 
nothing  which  polTeffes  equal  merit  with  Ramfay  s 
Gent/e  Shepherd,  and  we  know  not  to  find  in  any 

language  a  rival  to  the  Faforal  Ballad  of  Shenilone. 

That  the  excellence  of  this  poem  is  great  can  hardly  be 
ciueftioned,  fincc  it  compelled  a  critic,  who  was  never  Ja- 
vifh  of  his  praife,  awl  who  on  all  occafions  was  ready 
to  vilify  the  paftoral,  to  exprefs  himfelf  in  terms  of 
high  encomium.  “  In  the  firft  part  (fays  he)  are  two 
paifages,  to  which  if  any  mind  denies  its  fympathy,  it 
lias  no  acquaintance  with  love  or  nature  : 

I  priz’d  every  hour  that  went  by. 

Beyond  all  that  had  pleas  d  me  before  ,  , 

But  now  they  are  pall,  and  I  figh. 

And  I  grieve  that  I  priz’d  them  no  mere. 

When  forc’d  the  fair  nymph  to  forego, 

What  anguifti  I  felt  in  my  heart ! 

Yet  I  thought — but  it  might  not  be  fo, 

’Twas  with  pain  that  (he  faw  me  depart. 

She  gaz’d,  as  I  (lowly  withdrew. 

My  path  I  could  hardly  difeern  ; 

So  fweetly  (he  bade  me  adieu, 

I  thought  that  (he  bade  me  return. 

«'  In  the  fecond  (continues  the  fame  critic)  this  paflagfr 
has  its  prettinefs.  though  it  be  not  equal  to  the  for- 
mer 

I  have  found  out  a  gift  for  my  fair  ;  ^ 

I  have  found  where  the  wood-pigeons  breed  r 

But  let  me  that  plunder  forbear, 

She  would  fay  Twas  a  barbarous  deed  : 

for  he  ne’er  could  be  true,  {he  averr’d. 

Who  could  rob  a  poor  bird  of  its  young  ; 

And  I  lov’d  her  the  more  when  I  heard 
Such  tendernefs  fall  from  her  tongue. 

Sect.  V.  Of  DidaBlc  or  Preceptive  Poetry. 

The  method  of  writing  precepts  In  verfe,  ^m- Origin 
^  bellilhlng  them  with  the  graces  of  poetiy,  had  its  rile, 
we  may  fuppofe,  from  a  due  coufideiation  of  the 
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I  I3;da<5^ic.  iJes  and  perverfenefs  of  human  nature  ;  and  was  intend- 
^***’^’*^  ed  to  engage  the  afFedion$,  in  order  to  improve  the 
mind  and  amend  the  heart. 

Didadlic  or  preceptive  poetry,  has  been  ufually  em¬ 
ployed  either  to  illuftrate  and  explain  oAr  moi*al  duties, 
our  philofophical  inquiries,  our  bufmefs  and  pleafures.; 
or  in  teaching  the  art  of  criticifm  or  poetjy  itfelf.  It 
may  be  adapted,  however,  to  any  other  fubjedl ;  and 
jnay  in  all  cafes,  where  inflrudtion  is  defigned,  be  em- 
j)loyed  to  good  purpofe.  Some,  fubjedts,  indeed,  arc 
more  proper  than  others,  as  they  admit  of  more  poe¬ 
tical  ornaments,  and  give  a  greater  latitude  to  genius  : 
but  whatever  the  fubjedl  is,  tliofe  precepts  are  to  be 
laid  down  that  are  the  mofl  ufeful ;  and  they  fliould 
follow  eaeh  other  in  a  natural  eafy  method,  and  be  de¬ 
livered  in  the  moft  agreeable  engaging  manner.  What 
the  profe  writer  tells  you  ought  to  be  done,  the  poet 
often  conveys  under  the  form  of  a  narration,  or  fhows 
the  neeelfity  of  in  a  defcription  ;  and  by  reprefenting 
the  adtion  as  done,  or  doing,  conceals  the  precept  that 
fhould  enforce  it.  The  poet  likevvife,  inftead  of  tell¬ 
ing,  the  whole  truth,  or  laying  down  all  the  rules  that 
m-e  requifite,  feledls  fueh  parts  only  as  are  the  mofl: 
pleafing,  and  communicates  the  rcil  indiredtly,  with¬ 
out  giving  us  an  open  view  of  them  ;  yet  takes  care 
that  nothing'  fliall  efcape  the  reader’s  notice  with  which 
he  ought  to  be  acquainted.  He  difclofes  jiifl  enough 
to  lead  the  imagination  into  the  parts  that  are  conceal¬ 
ed  ;  and  the  mind,  ever  gratified  with  its  own  difco- 
veries,  is  complimented with  exploring  and  finding  them 
out ;  which,  though  done  with  eafe,  feems  fo  confide- 
rable,  as  not  to  be  obtained  but  in  confequence  of  its  own 
^  ^*47  ^  ctdroitnefs  and  fagacity. 

cbfe^vS  iu  ^  fnfficient  to  render  didadllc  poetry 

Sts  compo-  always  pleafing  :  for  where  precepts  are  laid  down  one 
tstion.  after  another,  and  the  poem  is  of  confiderable  length, 
the  mind  will  require  fome  recreation  and  refrefhment 
by  the  way  ;  which  is  to  be  procured  by  feafonable 
moral  refledlions,  pertinent  remarks,  familiar  fimilies, 
and  defcriptlons  naturally  introduced,  by  allufions  to 
ancient  hillories  or  fables,  and  by  fhort  and  pleafant 
digreffions  and  excurfions  into  more  noble  fubjedls,  fo 
aptly  brought  in,  that  they  may  feem  to  have  a  re¬ 
mote  relation,  and  be  of  a  piece  with  the  poem.  By 
thus  varying  the  form  of  iuftru6lion,  the  poet  gives 
life  to  his  precepts,  and  awakens  and  fecures  our  at¬ 
tention,  without  permitting  us  to  fee  by  what  means  v\^e 
are  thus  captivated ;  and  his  art  is  th^  more  to  be  ad- 
Viired,  becaufe  it  is  fo  concealed  as  to  efcape  the 
reader’s  obfervation. 

The  flyle,  too,  muft  maintain  a  dignity  fuitable  to 
the  fubje^t,  and  every  part  be  drawn  in  fuch  lively 
colours,  that  the  things  deferibed  may  feem  as  if  pre- 
fented  to  the  reader’s  view. 

But  all  this  will  appear  more  evident  from  example  ; 
and  though  entire  poems  of  this  kind  are  not  within 
the  compafs  of  our  defign,  we  fhall  endeavour  to  fele61: 
luch  pafiages  as  will  be  fiiffieient  to  illuftrate  the  rules 
we  have  here  laid  down. 

We  have  already  obferved,  that,  according  to  the 
ufual  divifions,  there  are  four  kinds  of  dida6lic  poems, 
viz.  thofe  that  refpedf  our  moral  duties,  our  philofo- 
.phical  fpee Illations,  our  bufmefs  and  pleafures,  or  that 
give  precepts  for  poetry  and  criticifm. 

I.  On  the  firft  fubjecl,  indeed,  we  have  fcarce  any  thing 
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that  defei*ves  the  name  of  poetry,  except  Mr  Pope’s  DidatJlic 
on  Alan,  his  Ethic  EpijiUs,  Blackmore’s  Creation,  — v— ^ 
and  part  of  Young’s  Night  Thoughts  ;  to  which  there- 
fore  we  refer  as  examples. 

II.  Thofe  preceptive  poems  that  concern  pliilofophi- 
cal  fpeculations,  though  the  fubje<ft:  is  fo  pregnant 
with  matter,  affords  fuch  a  field  for  fancy,  and  is  fo 
capable  of  every  decoration,  are  but  few.  Lucretius 
is  the  moft  confiderable  among  the  ancients  who  has 
written  in  this  manner  ;  among  the  moderns  we  have 
little  elfe  but  fmall  detached  pieces,  except  the  poem 
called  Anti -Lucretius,  which  has  not  yet  received  an 
Englifh  drefs ;  Dr  Akenfide’s  Pleafures  of  the  Imagination, 
and  Dr  Darwin’s  Botanic  Garden  ;  which  are  all  wor¬ 
thy  of  our  admiration.  Some  of  the  fmall  pieces  in  this 
department  are  alfo  well  executed  ;  and  there  is  one  en¬ 
titled  the  Umverfe,  written  by  Mr  Baker,  from  which  we 
fhall  borrow  an  example* 

The  author’s  fclieme  is  in  fome  meafure  coincident  with 
Mr  Pope*6,  fo  far  efpeciaily  as  it  tends  to  reftrain  the 
pride  of  man,  with  which  defign  it  was  profeffedly  written. 

The  paffgge  we  have  fele£Ied  is  that  refpeding  the 
planetary  fyftem. 

Unwlfe  ]  and  though tlefs  !  impotent !  and  blind  ! 

Can  wealth,  or  grandeur,  fatisfy  the  mind  ? 

Of  all  thofe  pleafures  -mortals  moft  admire, 

Is  there  one  joy  fincere,  that  will  not  tire  ? 

Can  love  itfelf  endure  ?  or  beauty’s  charms 
Afford  that  blifs  we  fancy  in  its  arms  ? — 

Then,  let  thy  foul  more  glorious  aims  purfue : 

Have  thy  Creator  and  his  works  in  view. 

Be  thefe  thy  ftudy  :  hence  thy  pleafures  bring  : 

And  drink  large  draughts  of  wifdom  from  its  fpring  5 
That  fpring,  whence  perfedl  joy,  and  calm  repofe, 

And  bleft  content,  and  peace  eternal,  flows. 

Obferve  how  regular  the  planets  run, 

In  ftated  times,  their  courfes  round  the  Sun. 

DifF’rent  their  bulk,  their  diftance,  their  career. 

And  different  much  the  compafs  of  their  year  ; 

Yet  all  the  fame  eternal  laws  obey, 

While  God’s  unerring  finger  points  the  wav. 

Firft  Mercury”,  ainidft  full  tides  of  light," 

Rolls  next  the  fun,  through  his  fmall  circle  bright. 

All  that  dwell  here  muft  be  refin’d  and  pure  ; 

Bodies  like  ours  fuch  ardour  can’t  endure  : 

Our  earth  would  blaze  beneath  fo  fierce  a  ray, 

And  all  its  marble  mountains  melt  away. 

Fair  Venus,  next,  fulfils  her  larger  round, 

With  fofter  beams,  and  milder  glory  crown’d. 

Friend  to  mankind,  ftie  glitters  from  afar, 

Now  the  bright  ev’niiig,  now  the  morning  ftar. 

More  diftant  ftill,  our  earth  comes  rolling  on. 

And  forms  a  wider  circle  round  the  fun  : 

With  her  the  moon,  companion  ever  dear  ! 

Her  courfe  attending  through  the  ftiiniiig  year. 

See,  Mars,  alone,  runs  his  appointed  race, 

And  meafures  out,  exadl,  the  deftin’d  fpace : 

Nor  nearer  does  he  wind,  nor  farther  ftray, 

But  finds  the  point  whence  firft  he  roll’d  away. 

More  yet  remote  from  day’s  all-cheering  fource, 

Vaft  Jupiter  performs  liis  conftant  courfe  : 

Four  friendly  moons,  with  borrow’d  luftre,  rife, 

Beftow  their  beams  divine,  and  light  his  flcics. 

Fartheft  and  laft,  fcarce  warm’d  by  Phoebus’  ray^ 

Through  his  vaft  orbit  Saturn  wheels  awaj. 

How 
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])i  iafuc.  How  great  the  change  cauU  we  be  wafted  there ! 

- - - -  How  flow  the  feafoas!  and  how  lonp^  the  year  . 

One  moon,  on  us,  refledls  its  cheeiful  lig^ht . 

There,  five  attendailts  brighten  up  the  night. 

Here,  the  blue  firmament  bedeck  d  with  liars  ; 

There,  over-head,  a  lucid  arch  appears.  ^ 

From  hence,  how  large, how  fi:rong,the  fun’s  bright  baii  1 
13ut  feen  from  thence,  how  languid  and  how  fmall  1  — 
When  the  keen  north  with  all  its  fury  blows, 

Congeals  the  floods,  and  forms  the  fleecy  fnows, 
’Tis\eat  intenfe  to  what  can  there  be  known  : 

Vv^armer  our  poles  than  is  its  burning  zone. 

Who  there  inhabit  mull  have  other  pow’rs, 

Juices,  and  veins,  and  fenfe,  and  life,  than  ours. 

One  moment’s  cold,  like  theirs,  would  pierce  the  bone, 
Freeze  the  heart-blood,  and  turn  us  all  to  flione. 

Strange  and  amazing  mull  the  diff’rence  be 
Hhvixt  this  dull  planet  and  bright  Mercury  : 

Yet  reafon  fays,  nor  can  we  doubt  at  all, 

MiUions  of  beings  dwell  on  either  ball. 

With  conftitutions  fitted  for  that  fpot. 

Where  Providence,  all- wife,  has  fix’d  their  lot. 

Wondrous  art  thou,  O  God,  in  all  thy  ways  ! 

Their  eyes  to  thee  let  all  thy  creatures  raife  ; 
j'^dore  thy  grandeur,  and  thy  goodnefs  praife. 

Ye  fons  of  men  !  v/itli  fatisfatlion  know, 

God’s  own  right  hand  difpenfes  all  below  : 

>sor  good  nor  evil  does  by  chance  befall ; 

He  reigns  fiiprcme,  and  he  diredls  it  all. 

At  his  command,  affrighting  human-kind. 

Comets  drag  on  their  blazing  lengths  behind : 

Nor,  as  we  think,  do  they  at  random  rove, 

Put,  in  determin’d  times,  through  long  cllipies  move. 
And  tlio’  fometimes  they  near  approach  the  fun, 
Sometimes  beyond  our  fyilem’s  orbit  run  ;  ^ 
Throughout  their  race  they  a6l  their  Maker  s  win, 

His  pow’r  declare,  his  purpofes  fulfil. 

III.  Of  thofc  preceptive  poems  that  treat  of  the 
■  bufmefs  and  pleafures  of  mankind,^  Virgil’s  Georgies 
claim  our  firil  and  principal  attention.  In  thefe  he 
lias  laid  down  the  rules  of  hufoandry  in  all  its  branches 
with  the  I'tmofl:  exadnefs  and  perfpiculty,  and  at  the 
jame  time  cir.belliflied  them  with  all  the  beauties  and 
graces  of  poetry.  Though  his  fubjecl  was  hufbandry', 
he  has  delivered  his  precepts,  as  Mr  Addifon  obferves, 
not  with  the  fimplicity  of  a  ploughman,  but  with  the 
liddrefs  of  a  poet :  the  meanefl.  of  liis  rules  are  laid 
<lov/n  with  a  kind  of  grandeur  ;  and  he  breaks  the  clods, 
and  toffes  about  the  dun^,  ^nth  an  air  of  gracefulnels.  Of 
the  dlflei*ent  ways  of  conveying  the  fame  truth  to  the 
■mind,  he  takes  that  which  is  pleafanteil  ;  and  this  chief¬ 
ly  ditlinguiihes  poetry  from  profe,  and  renders  Virgil’s 
rules  of  hufoandry  more  delightful  and  valuable  than  any 
otl»er. 

'Thefe  poems,  which  arc  efleeraed  the  moil  perfeft 
of  the  author’s  works,  are,  perhaps,  the  bell  that  can 
be  propofeu  for  the  young  iludent’s  imitation  in  this 
manner  of  v, Tiling  ;  for  the  whole  of  hks  Georgies  is 
wroiigh.t  up  with  wonderful  art,  and  decorated  with 
all  the  flowers  of  poetn'. 

IV.  Of  thofe  poems  which  give  precepts  for  the  re¬ 
creations  and  pleafures  of  a  count life,  we  have  fevc- 
ral  ill  our  own  language  that  are  juftly  admired.  As 
tlie  moll  confidenible  of  thofe  diveifions,  however,  arc 
Voi.XV.  Part  I. 
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finely  treated  by  Mr  Gay  in  his  Rural  Shorts,  nt  par- 
ticularly  refer  to  that  poem.  ^ 

We  ihould  here  treat  of  thofe  preceptive  poems  that 
teach  the  art  of  poetiy-  itfelf,  of  which  there  are  many 
that  deforve  particular  attention  ;  but  we  have  antici¬ 
pated  our  defign,  and  rendered  any  farther  notice  of 
them  in  a  manner  ufelefs,  by  the  cbfervatior.s  we  have 
made  in  the  courfe  of  this  treatife.  \Ve  ought  how¬ 
ever  to  remark,  that  Horace  was  the  only  poet  among 
the  ancients  who  wrote  precepts  for  poetry  in  veHe  ; 
at  kail  his  cpiflle  to  the  Pifos  is  the  only  piece  of  the 
kind  that  has  been  handed  down  to  us ;  and  that  is  fo 
perfect,  it  feems  almok  to  have  precluded  the  necefiity 
of  any  other.  Among  the  moderns  w^e  have  ieveral 
that  are  juilly  admired ;  as  Boikau,  Pope,  &c. 

Poets  who  write  in  the  preceptive  manner  fliould 
take  cave  to  clioofe  fiicli  fuhjcdls  as  are  worthy  of  tlieir 
mufe,  and  of  coiifec^^uence  to  all  mankind  ;  for  to  bc- 
fiow  both  parts  and  pains  to  teach  people  trifles  that 
arc  unworthy  of  their  attention,  is  to  the  lail  degree 
ridiculous. 

Among  poems  of  the  ufeful  and  interelling  kind, 

Hr  "  rmllrong’s  ^rt  of  Frejtr^ing  Health  deferves  par¬ 
ticular  recommendation,  as  well  in  confideration  of 
the  fubjea,  as  of  the  elegant  and  mailerly  manner  in 
wliich  he  has  treated  it ;  for  he  has  made  thofe  things, 
which  are  in  their  own  nature  dry  and  unentertaliiiiig, 
perfcdlly  agreeable  and  pleafing,  by  adhering  to  the 
rules  obferved  by  Virgil  and  others,  in  the  conducl  of 
thefe  poems. 

V/ith  regard  to  the  flyk  or  drefs  of  thefe  poerr.s,  proper 
it  fliould  be  fo  rich  as  to  hide  the  nakednefs  of  the  flyk. 
fiibjc£l,  and  the  barrennefs  of  the  precepts  fliould  be 
loll  in  the  liiftre  of  the  langua^^e.  “  It  ought  to  a-  iVarf  n  ok 
bound  in  the  molt  bold  and  forcible  metaphors,  the  iridcrdhc 
irofl:  lowing  and  pi<Eti:refque  epithets  ;  it  ou.:ht  to 
elevated  and  enlivened  by  pomp  ‘  of  numbers  and  ma- 
jtfly  of  w  ords,  and  by  every  figure  that  can  lift  a  lan¬ 
guage  above  the  vulgar  and  current  exprelfions.”  One 
may  add,  that  in  no  kind  of  poetry  (not  even  in  the 
fubiime  ode)  is  beauty  of  expreflidn  fo  much  to  be  re¬ 
garded  as  in  tbls.  Fpr  the  epic  writer  fliould  be  very 
cautious  of  indulgin.{  himfelf  in  too  florid  a  manner  of 
exprefiion,  efpecially  in  the  dramatic  parts  of  his  fable, 
wfliere  he  introduces  dialogue  ;  and  the  -writer  of  tra- 
gedv'  cannot  fall  into  fo  naufeoiis  and  unnatural  an  af- 
fe<ftkion,  as  to  put  laboured  deferiptions,  pompous  epi¬ 
thets,  lliidied  plu-afes,  and  high-flown  metapliors,  into 
the  mouths  of  his  charaders.  But  as  the  didaftic 
poet  fpeaks  in  his  own  perfon,  it  is  neceflary  and  pro¬ 
per  for  him  to  ufe  a  brighter  colouring  of  llyle,  and 
to  be  more  lludious  of  ornament.  And  this  is  a  gree¬ 
able  to  an  admirable  precept  of  Arlllotle,  wliieh  no 
wTiter  Ihould  ever  forget,—  “  That  didion  ou  ht  moil 
to  be  laboured  in  the  una6tivc,  that  is,  the  deferip- 
tive,  parts  of  a  poem,  in  which  the  opinions,  manners, 
and  pnflions  of  men  are  not  reprefented  ;  for  too  gla¬ 
ring  an  cxprtflion  obfeures  the  manners  and  the  fenti- 
inents.” 

Wc  have  already  obferved  that  any  thing  in  nature 
may  be  the  fubjedt  of  this  poem.  Some  things  how¬ 
ever  wull  appear  to  more  advantage  than  others,  as 
they  give  a  greater  latitude  t;^  genius,  and  admit  of 
more  poetical  ornaments.  Natural  lulloiy  and  philo- 
fophy  are  copious  fubjeds.'  Precepts  In  thefe  might 
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£piai(*.  decorated  with  all  the  flowers  in  poetr)^ ;  and,  as 
Dr  Trapp  obferves,  bow  can  poetry  be  better  employ¬ 
ed,  or  more  agreeably  to  its  nature  and  dignity,  than 
in  celebrating  the  works  of  the  great  Creator,  and  de- 
fcribing  the  nature  and  generation  of  animals,  vege¬ 
tables,  and  minerals ;  the  revolutions  of  the  heavenly 
bodies  ;  the  motions  of  the  earth  ;  the  flux  and  reflux 
of  the  fea  ;  the  caufe  of  thunder,  lightning,  and  other 
meteors  ;  the  attradiion  of  the  magnet ;  the  gravitation, 
cohefion,  and  repiilfion  of  matter  ;  the  impulflve  mo¬ 
tion  of  light ;  the  flow  progreflion  of  founds  ;  and  other 
amazing  phenomena  of  nature  ?  Moft  of  the  arts  and 
fciences  are  alfo  proper  fubjedls  for  this  poem ;  and 
none  are  more  fo  than  its  two  After  arts,  painting  and 
miific.  In  the  former,  particularly,  there  is  rodm  for 
the  moft  entertaining  precepts  concerning  the  difpofal 
of  c-olours  ;  the  arrangement  of  lights  and  fhades  ;  the 
fecret  attradlives  of  beauty  ;  the  various  ideas  which 
make  up  the  one  ;  the  diftinguifhing  between  the  atti¬ 
tudes  proper  to  either  fex,  and  every  paflion  ;  the  re- 
prefenting  profpedls  of  buildings,  battles,  or  the  coun- 
tiy  ;  and  laftly,  concerning  the  nature  of  imitation, 
and  the  power  of  painting.  What  a  boundlcfs  field  of 
invention  is  here  ?  What  room  for  defeription,  compa- 
rifon,  and  poetical  fable  ?  How  eafy  the  tranfition,  at 
any  time,  from  the  draught  to  the  original,  from  the 
fliadow  to  the  fubftance  ?  and  from  hence,  what  noble 
excurfions  may  be  made  into  hiftoi*)^,  into  panegyric 
upon  the  greateft  beauties  or  heroes  of  the  pall  or  pre- 
fent  age  i. 

Sect.  VI.  0/ the  Epiflle. 
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The  cha-  This  fpecies  of  writing,  if  vve  are  permitted  to  lay 

examples  of  our  beft  poets,  ad- 
*  mits  of  great  latitude,  and  foliclts  ornament  and  deco¬ 
ration  :  yet  the  poet  is  ftill  to  confider,  that  the  true 
charadfer  of  the  epiftle  is  eafe  and  elegance  ;  nothing 
therefore  fhould  be  forced  or  unnatural,  laboured,  or 
affe61:ed,  but  every  part  of  the  compofition  (hould  breathe 
an  eafy,  polite,  and  unconft rained  freedom. 

It  is  fu! table  to  every  fubjedl  ^  for  as  the  epiftle 
takes  place  of  difeourfe,  and  is  intended  as  a  fort  of 
dlftant  converfation,  all  the  affairs  of  life  and  refearches 
into  nature  may  be  introduced.  Thofe,  however,  which 
are  fraught  with  compliment  or  condolence,  that  con¬ 
tain  a  defeription  of  places,  or  are  full  of  pertinent 
remarks,  and  in  a  familiar  and  humorous  way  deferibe 
the  manners,  vices,  and  follies  of  mankind,  are  the 
beft  ;  becaufe  they  are  moft  fuitablc  to  the  true  cha- 
radler  of  epiftolary  writing,  and  (bufinefs  fet  apart) 
arc  the  ufiial  fubjedls  upon  which  our  letters  are  em¬ 
ployed. 

All  farther  rules  and  diredflons  are  unneceffary  ;  for 
this  kind  of  writing  is  better  learned  by  example  and 
pradlice.  than  by  precept.  We  fliall  therefore,  in  con¬ 
formity  to  our  plan,  feleft  a  few  eplftles  for  the  reader’s 
imitation  ;  which,  as  this  method  of  writing  has  of 
late  much  prevailed,  may  be  beft  taken,  perhaps,  from 
our  modern  poets. 

The  following,  letter  from  Mr  Addifon  to  Lord  Ha¬ 
lifax,  contains  an  elegant  defeription  of  the  curiofities 
and  places  about  Rome,  together  with  fuch  refledlions 
.on  the  ineftimable  bleflings  of  liberty  as  muft  give  plea- 
fiu*e  to  cveiy  Briton;  efpeciaUy  when  he  fees  theiri  thus 
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placed  in  dlreft  oppofitlon  to  the  baneful  Influence  of 
flavery  and  opprclfion,  which  are  ever  to  be  feen  among 
the  miferable  inhabitants  of  thofe  countries. 

While  you,^  my  lord,  the  rural  fliades  admire, 

And  from  Britannia’s  public  pofts  retire, 

Nor  longer,  her  ungrateful  fons  to  plcafc. 

For  their  advantage  facrifice  your  eafe  ; 

Me  into  foreign  realms  my  fate  conveys. 

Through  nations  fruitful  of  immortal  lays, 

Where  the  foft  feafon  and  inviting  cHmc 
Confpire  to  trouble  your  repofe  with  rhime. 

For  wherefoe’er  I  turn  my  ravifh’d  eyes. 

Gay  gilded  feenes  and  fliiiiiiig  profpeds  rife. 

Poetic  fields  encompafs  me  around. 

And  ftill  I  feem  to  tread  on  claffic  ground  ; 

For  here  the  mufe  fo  oft  her  harp  has  ftrung, 

That  not  a  mountain  rears  its  head  unfung, 

Renown’d  in  verfe  each  fliady  thicket  grows, 

And  ev’ry  ftream  in  heav’nly  numbers  flows. 

How  am  I  pleas’d  to  fearch  the  hills  and  woods 
For  rlfing  fpi  ings  and  celebrated  floods  ; 

To  view  the  Nar,  tumultuous  in  his  courfe. 

And  trace  the  fmooth  Clitumnus  to  his  fource  ; 

To  fee  the  Mincla  draw  its  wat’ry  ftore 
Through  the  long  windings  of  a  fruitful  fliorc. 

And  hoaiy  Albula’s  infedled  tide 

O’er  the  waim  bed  of  fmoking  fulphur  glide  ! 

Ffr’d  with  a  thoufand  raptures,  I  furvey 
Eridanus  thro’  flow’ry  meadows  ftray. 

The  king  of  floods  !  that,  rolling  o’er  the  plains. 

The  tow’ring  Alps  of  half  their  moifture  drains. 

And,  proudly  fwoln  with  a  wliole  winter’s  fnows,. 
Diftributes  wealth  and  plenty  where  he  flows. 

Sometimes,  mifguided  by  the  tuneful  throng, 

I  look  for  ftreams  immortaliz’d  in  foiig. 

That  loft  in  filencc  and  oblivion  lie, 

(Dumb  are  their  fountains^  and  their  channels  dry) 

Yet  run  for  ever  by  the  mufe’s  fleifl. 

And  in  the  fmooth  defeription  murmur  ftiU. 

Sometimes  to  gentle  Tiber  I  retire, 

And  the  fam’d  river’s  empty  fliores  admire. 

That,  deftitute  of  ftrength,  derives  its  courfe 
From  thirfty  urns,  and  an  unfruitful  fource  ; 

Yet  fung  fo  often  in  poetic  lays. 

With  fcorn  the  Danube  and  the  Nile  furveys  ; 

So  high  the  deathlefs  mufe  exalts  her  theme  ! 

Such  was  the  Boyn,  a  poor  inglorious  ftream,. 

That  in  Hibernian  vales  obfeurely  ftray’d, 

And  unobferv’d  in  wild  meanders  play’d  ; 

Till,  by  your  lines,  and  Naffau’s  fword  renown’d,. 

Its  rifing  billows  through  the  world  refound, 

Where’er  the  hero’s  godlike  a6ls  can  pierce. 

Or  where  the  fame  of  an  immortal  verfe. 

Oh  cou’d  the  mufe  my  ravifh’d  breaft  infpire 
With  warmth  like  yours,  and  raife  an  equal  fire,- 
Un number’d  beauties  in  my  verfe  ftiould  fliine, 

And  Virgil’s  Italy  fliould  yield  to  mine  ! 

See  how  the  golden  groves  around  me  fmile, 

That  fliun  the  coafts  of  Britain’s  ftormy  ifle, 

Or  when  tranfplanted  and  preferv’d  with  care, 

Curfe  the  cold  clime,  and  ftarve  in  northern  air. 

Here  kindly  warmth  their  mounting  juice  ferments 
To  nobler  taftes,  and  more  exalted  feents : 

Ev’n  the  rough  rocks  with  tender  myrtles  bloom, 

And  trodden  weeds  fend  out  a  rich  perfume. 
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Bear  me,  fome  to  Bala’s  gentle  feats, 

Or  cover  me  in  Umbria’s  green  retreats ; 

Where  weftern  gales  eternally  refide,^ 

A  nd  all  the  feafons  lavifli  all  their  pride  : 

BlofToms,  and  fruits,  and  flow’rs  together  rife, 

And  the  whole  year  in  gay  confufion  lies. 

Immortal  glories  in  my  mind  revive,^ 

And  in  my  foul  a  thoufand  pafiions  ftrive. 

When  Rome’s  exalted  beauties  I  defery 
Magnificent  in  piles  of  ruin  lie.^ 

An  amphitheatre’s  amazing  height 
Here  fills  my  eye  with  terror  and  delight, 

That  on  its  public  fhows  unpeopled  Rome, 

And  held  micro v/ded  nations  in  its  womb  :  *  ^ 

Here  pillars  rough  with  fciilpture  pierce  the  ficies  ; 

And  here  the  proud  triumphal  arches  rife. 

Where  the  old  Romans  deathlefs  ads  difplay’d, 

Their  bafe  degenerate  progeny  upbraid  : 

Whole  rivers  here  forfake  the  fields  below. 

And  wond’ring  at  their  height  thro’  airy  channels  flow. 

Still  to  new  feenes  my  wand’ring  mufe  retires ; 

And  the  dumb  fnow  of  breathing  rocks  admires; 
Where  the  fmooth  chiffel  all  its  force  has  fliown, 

And  foften’d  into  flefh  the  rugged  hone. 

In  folemn  filence,  a  majeftic  band, 

Heroes,  and  gods,  and  Roman  confuls  hand. 

Stern  tyrants,  whom  their  cruelties  renown, 

And  emperors  in  Parian  marble  frown  ; 

While  the  bright  dames,  to  whom  they  humbly  fu’d. 
Still  (how  the  charms  that  their  proud  hearts  fubdu’d. 

Fain  would  I  Raphael’s  godlike  art  rehearfe. 

And  fliow  th’  immortal  labours  in  my  verfe. 

Where  from  the  mingled  ftrength  of  lhade  and  light 
A  new  creation  rifes  to  my  fight, 

Such  hcav’nly  figures  from  his  pencil  flow, 

So  warm  with  life  his  blended  colours  glow. 

From  theme  to  theme  with  fecret  pleafure  toft, 
Amidft  the  foft  variety  I’m  loft. 

Here  pleafing  airs  my  ravifti’d  foul  confound 
With  circling  notes  and  labyrinths  of  found  ; 

Here  domes  and  temples  rife  in  diftant  views. 

And  opening  palaces  invite  my  mufe. 

How  has  kind  heav’n  adorn’d  the  happy  land, 

And  fcatter’d  bleflings  with  a  wafteful  hand  1 
But  what  avail  her  imexliaufted  ftores. 

Her  blooming  mountains,  and  her  funny  fliores. 

With  all  the  gifts  that  heav'n  and  earth  impart, 

The  fmiks  of  nature, 'and  the  charms  of  art. 

While  proud  opprefllon  in  her  valleys  reigns, 

And  tyranny  ufurps  her  happy  plains  ? 

The  poor  inhabitant  beholds  in  vain 

The  red’ning  orange  and  the  fwelling  gram  : 

Joylefs  he  fees  the  growing  oils  and  wines. 

And  In  the  myrtle’s  fragrant  ftiade  repines  : 

Starves,  in  the  midft  of  nature’s  bounty  curft, 

A'nd  in  the  loaded  vineyai*d  dies  for  thirft. 

O  liberty,  thou  goddefs  heav’nly  bri,,ht, 

Profufe  of  blifs,  and  pregnant  with  delight  I 
Eternal  pleafures  In  thy  prefence  reign,  ^ 

And  fmiling  plenty  leads  thy  wanton  train  ; 

Eas’d 'of  her  load,  fubjedion  grows  more  light. 

And  poverty  looks  cheerful  in  thy  fight  ; 

Thou  mak’ft  the  gloomy  face  of  nature  gay, 

Qiv’ft  beauty  to  the  fun,  and  pleafure  to  the  day. 
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Thee,  goddefs,  thee,  Britannia’s  ifle  adores  }  ,  ^ 

How  has  file  oft  exhaufted  all  her  ftores, 

How  oft  ill  fields  of  death  thy  prefence  fought, 

Nor  thinks  the  mighty  prize  too  dearly  bought ! 

On  foreign  mountain  may  the  fun  refine 
The  grape's  foft  juice,  and  mellov/  it  to  wine, 

With  citron  groves  adorn  a  diftant  foil. 

And  the  fat  olive  fwell  with  floods  of  oil : 

We  envy  not  the  warmer  clime,  that  lies 
In  ten  degrees  of  more  Indulgent  fleies,  ^ 

Nor  at  the  coarfenefs  of  our  heav’n  repine, 

Tho’  o’er  our  heads  the  frozen  Pleiads  fliine  ; 

’Tis  liberty  that  crowns  Britannia’s  ifle,  [finilt. 

And  makes  her  barren  rocks  and  her  bleak  mountains 
Others  with  tow’iing  piles  may  pleafe  the  fight, 

And  in  their  proud  afpiring  domes  delight ; 

A  nicer  touch  to  the  ftretch’d  canvas  give, 

Or  teach  their  animated  rocks  to  live  : 

’Tis  Britain’s  care  to  watch  o’er  Europe's  fate. 

And  hold  in  balance  each  contending  Hate, 

To  threaten  bold  prefumptuous  kings  with  war, 

And  anfwer  her  affliaed  neighbour’s  pray’r. 

The  Dane  and  Swede,  rous’d  up  by  fierce  alarms, 

Blefs  the  wife  condud  of  her  pious  arms  : 

Soon  as  her  fleets  appear,  their  terrors  ceafe. 

And  all  the  northern  world  lies  hufh’d  in  peace. 

Th’  ambitious  Gaul  beholds  with  fecret  dread 
Her  thunder  aim’d  at  his  afpiring  head. 

And  fain  her  godlike  fons  \yould  difunite 
By  foreign  gold,  or  by  domeftic  fpite; 

But  ftrives  In  vain  to  conquer  or  divide, 

Whom  Naflau’s  arms  defend  and  counfels  guide. 

Fir’d  with  the  name,  which  I  fo  oft  have  found 
The  diftant  climes  and  diff’rent  tongues  refound, 

I  bridle  in  my  ftruggllng  mufe  with  pain, 

That  longs  to  launch  Into  a  bolder  ftraiii. 

But  I’ve  already  troubled  you  too  long. 

Nor  dare  attempt  a  more  advent’rous  fong  : 

My  humble  verfe  demands  a  fofter  theme, 

A  painted  meadow,  or  a  purling  ftream  ; 

Unfit  for  heroes  ;  whom  immortal  lays, 

And  lines  like  Virgil’s,  or  like  yours,  fhould  pralfe. 

There  Is  a  fine  fpirit  of  freedom,  and  love  of  liberty, 
difplayed  In  the  following  letter  from  Lord  Lyttleton 
to  Mr  Pope  ;  and  the  meflage  from  the  fhade  of  Virgil, 
which  is  truly  poetical,  and  juftly  preceptive,  may  prove 
an  ufeful  leifon  to  future  bards. 

From  Rome y  13% 

Immortal  bard!  for  whom  each  mufe  has  wove  Byttletotiv 
The  faireft  garlands  of  the  Aonian  grove  ; 

Preferv’d,  our  drooping  genius  to  reilore, 

When  Addifon  and  Congreve  are  no  more  ; 

After  fo  many  ftars  extiu6:  in  night. 

The  darken’d  age’s  laft  remaining  light  1 
To  thee  from  Latian  realms  this  verfe  is  writ, 

Infpir'd  by  memory  of  ancient  wit : 

For  now  no  more  tliefe  climes  their  Influence  boaft, 

Fall’n  Is  their  glory,  and  their  virtue  loft  ; 

From  tyrants,  and  from  priefts,  the  mufes  fly, 

DaU'  hters  of  reafon  and  of  liberty. 

Nor  Baise  now  nor  Umbria’s  plain  they  love. 

Nor  on  the  banks  of  Nar  or  Mincia  rove  ; 

To  Thames’s  flow  ry  borders  they  retire, 

And  kindle  in  thy  breaft  the  Roman  fire. 
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Epii>Ie.  So  in  the  {hades,  where  cheerM  with  fummcr  rays 
*  V  ■  '  Ivlelodious  linnets  w^arhlcd  fpri  htly  lays, 

‘  Soon  as  the  faded,  falling  leaves  complain 
Of  gloomy  winter  s  inaiifpieious  reign. 

No  tuneful' voice  is  heard  of  joy  or  love, 

But  mournful  filence  faddens  all  the  grove. 

Unhappy  Italy  !  whofe  altered  ftate 
Has  felt  the  worft  feverity  of  fate  : 

Not  that  barbarian  hands  her  fafees  broke. 

And  bow’d  her  haughty  neck  beneath  their  yoke  ; 
Nor  that  her  palaces  to  earth  are  thrown, 

Her  cities  defert,  and  her  fields  unfown  ; 

But  that  her  ancient  fpirit  is  decay’d. 

That  facred  wifdom  from  her  bounds  is  fled, 

That  there  the  fource  of  fcience  flows  no  more, 
Whence  its  rich  ftreams  fupply’d  the  world  before. 

Illuflrious  uames  !  that  once  in  Latium  fhin’d, 

Born  to  inftrudl  and  to  command  mankind  ; 

Chiefs,  by  whofe  virtue  mighty  Rome  was  rais’d, 

And  poets,  who  thofe  chiefs  fublimely  prais’d  1 
Oft  I  the  traces  you  have  left  explore. 

Your  allies  vifit,  and  your  urns  adore  ; 

Oft  kifs,  with  lips  devout,  fome  mould’ring  Hone, 
With  ivy’s  venerable  {hade  o’ergrown  ; 

Thofe  hallow’d  ruins  better  pleas’d  to  fee, 

1  ban  all  the  pomp  of  modern  luxury. 

As  late  on  Virgil  s  tomb  frefh  flow’rs  I  firow’d, 
Wliile  with  th’  infpiring  mufe  my  bofom  glow’d, 
Crown  d  with  eternal  bays,  my  ravifh’d  eyes 
Beheld  thtJ  poet  s  awful  form  arife  : 

Stranger,  he  faid,  whofe  pious  hand  has  paid 
Thefe  grateful  rites  to  my  attentive  fhade, 

V/hen  thou  (halt  breathe  thy  happy  native  air, 

To  Pope  this  meffage  from  his  mailer  bear. 

Gre  t  bard,  whofe  numbers  I  myfelf  iufpire, 

To  whom  I  gave  my  own  harmonious  lyre, 

If  h’gh  exalted  on  the  throne  of  wit. 

Near  me  and  Homer  thou  afpire  to  fit. 

No  more  let  meaner  fatire  dim  the  rays 
That  flow  majeftic  from  thy  noble  bays. 

In  all  the  flow'ry  paths  of  Pindus  llray  : 

But  fhun  that  thorny,  that  iinpleafing  way  ; 

Nor,  when  each  foft  engaging  mufe  is  thine, 

Addrefs  the  leafl;  attraftive  of  the  nine. 

Of  thee  more  worthy  were  the  tafle  to  ralfc 
A  lafiing  column  to  thy  country’s  praife. 

To  fmg  the  land,  which  yet  alone  can  boaft 
That  liberty  corrupted  Rome  has  loll ; 

Where  feience  in  the  arms  of  peace  is  laid. 

And  plants  her  palm  beneath  the  dive  s  {hade. 

Such  was  the  theme  for  which  my  lyre  I  flrung. 

Such  was  the  people  whofe  exploits  I  fung  ; 

Brave,  yet  refin  d,  for  arms  and  arts  renown’d. 

With  difF  rent  bays  by  Mars  and  Pheebus  crowm’d, 
Uauntlefs  oppofers  of  tyrannic  fway. 

But  pleas  d  a  mild  Augustus  to  cbev. 

If  thefe  commands  fubmifiive  thou  receive. 

Immortal  and  unblam’d  thy  name  {hall  live  j 
Envy  to  black  Cocytus  {hall  retire. 

And  howl  with  furies  in  tormenting  fire  5 
Approving  time  {hail  confecrate  thy  lays. 

And  join  the  patriot’s  to  the  poet’s  praife. 

The  following  letter  from  Mr  Philips  to  the  earl  of 
Dorfet  is  entirely  deferiptive  ;  but  is  one  of  thofe  de- 
fcriptions  which  will  be  ever  read  with  delight. 


TRY,  Part  II, 

Copsnhaggn,yiViV(^\(),  1709,  Hpiftle.  . 
From  frozen, climes,  andendlcfs  trads  of  fnow, 

From  flreams  which  northern  winds  forbid  to  flow, 

What  prefent  {hall  the  mufe  to  Dorfet  bnng,  ,nd 

Or  how,  fo  near  the  pole,  attempt  to  fing  ? 

The  hoary  winter  here  conceals  fr9m  fight 
All  pleafing  objedis  which  to  verfe  invite. 

The  hills  and  dales,  and  the  delightful  wood?., 

The  flow’ry  plains,  and  filver-ftreaming  floods. 

By  fnow  difguis’d,  in  bright  confufion  lie. 

And  with  one  dazzling  wafle  fatigue  the  eye. 

No  gentle  breathing  breeze  prepares  the  fpring,. 

No  birds  within  the  defert  region  fing : 

The  {hips,  unmov’d,  the  boiil’rous  winds  defy. 

While  rattling  chariots  o’er  the  ocean  fly. 

The  vail  Leviathan  wants  room  to  play, 
j^dTpout  his  waters  in  the  face  of  day  ; 

The  {larving  wolves  along  the  main  fea  fprowl. 

And  to  the  moon  in  icy  valleys  howl. 

O’er  many  a  ihining  league  the  level  main 
Here  fpreads  itfelf  into  a  glaify  plain  ; 

There  folid  billows  of  enormous  fize, 

Alps  of  green  ice,  in  wild  diforder  rife. 

A  nd  yet  but  lately  have  1  feen,  ev’n  here, 

The  winter  in  a  lovely  drefs  appear. 

Ere  yet  the  clouds  let  fall  the  treafur’d  fnovr. 

Or  winds  began  through  hazy  ikies  to  blow,. 

At  ev  ning  a  keen  eaftern  breeze  arofe, 

And  the  defeending  raki  unfully’d  froze  5 
Soon  as  the  filent  {hades  of  night  withdrew. 

The  ruddy  morn  difclos  d  at  once  to  view 
The  face  of  nature  in  a  rich  difguife, 

A  nd  brighten  d  ev’ry  obje6l  to  my  eyes : 

For  ev  ry  ihrub,  and  cv’ry  blade  of  grafs, 

And  ev’ry  pointed  thorn,  feem’d  wrought  in  glafs  7 
In  pearls  and  rubies  rich  the  hawthorns  {how, 

While  through  the  ice  the  crimfon  berries  glow. 

The  thick  fprung  reeds,  which  watery  marlines  vielcL 
Seem’d  polifh'd  lances  in  a  hollile  field. 

The  flag  in  limpid  currents  with  furprife. 

Sees  cryftal  branches  on  his  forehead  rife  : 

The  fpreading  oak,  the  beech,  and  tow’ring  pine. 

Glaz’d  over,  in  the  freezing  aether  fhine. 

The  frighted  birds  the  rattling  branches  ihun. 

Which  wave  and  glitter  in  the  dill  ant  fun. 

When  if  a  fudden  gull  of  wind  arife, 

The  brittle  forefl  into  atoms  flies, 

The  crackling  woods  beneath  the  tempeil  bends. 

And  in  a  fpangled  ihower  the  profpeft  ends  : 

Or,  if  a  fouthern  gale  the  region  warm, 

And  by  degrees  unbend  the  wint’iy  charm, 

The  traveller  a  miry  country  fees, 

And  journey  fad  beneath  the  dropping  trees  ; 

Like  fome  deluded  peafant  Merlin  leads 
Thro  fragrant  bow’rs  and  thro  delicious  meads. 

While  here  enchanted  gardens  to  him  rife, 

And  airy  fabrics  there  attract  his  eyes, 

His  wandering  feet  the  magic  paths  purfue, 

A  nd  while  he  thinks  the  fair  illufion  true, 

The  trackiefs  feenes  difperfe  in  fluid  air. 

And  woods,  and  wilds,  and  thorny  ways  appear  ; 

A  tedious  road  the  weary  wretch  returns, 

A  nd,  as  he  goes,  the  tranfient  vifion  mourns. 

The  great  ufe  of  medals  is  properly  deferibed  in  the 
enfuing  elegant  epifUe  from  Mr  Pope  to  Mr  Addifon  f 
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’and  a.e  sxtyavagant  paffion  which  fome  people  enter, 
trail  only  for  the  colour  of  them,  is  very  agreeably  and 
very  juilly  ridiculed. 

See  the  wild  waRe  of  all  devouring  years  ! 

How  Rome  her  own  fad  fepulchre  appears! 

With  nodding  arches,  broken  temples  fpread  . 

The  very'  tombs  now  vaniih  like  their  dead  I 
Imperial  wonders  rais’d  on  nations  fpoilo, 

W'here  mix’d  with  Haves  the  groaning  martyr  toil  d  . 
Huge  theatres,  that  now  unpeopled  woods. 

Now  drain’d  a  diftant  countiy  of  her  floods  I 
Fanes,  which  admiring  gods  with  pnde  furvey. 

Statues  of  men,  fcarce  Icfs  alive  than  they  ! 

Some  felt  the  filent  Rroke  of  mould’nng  age. 

Some  lioftile  fury,  fome  religious  rage  ;  ^ 

Barbarian  blindnefs,  Chrillian  zeal  confpire, 

And  papal  piety,  and  Gothic  fire. 

Perhaps,  by  its  own  ruin  fav’d  from  flame. 

Some  bury  d  maible  half  preferves  a  name  : 

7’hat  name  the  learn’d  with  fierce  difputes  purfue, 

And  give  to  Titus  old  Vefpafian’s  due. 

Ambition  figh’d  :  She  found  it  vain  to 
The  faithlefs  column  and  the  crumbling  buit ;  _ 

Huge  moles,  whofe  fliadow  ftretch  d  from  fhore  to  more. 
Their  ruins  nerifh’d,  and  their  place  no  more ! 

Convinc  d,  fhe  now  contraas  her  vaft  defign, 

And  all  her  triumphs  fhrink  into  a  coin. 

A  narrow  orb  each  crowded  conqueft  keeps. 

Beneath  her  palm  here  fad  Judxa  weeps; 

Now  fcantier  limits  the  proud  arch  confin^  _ 

And  fcarce  are  feen  the  proflrate  Nilc  or  Rh'^'^o 
A  fmall  Euphrates  through  the  piece  is  roll  d. 

And  little  eagles  wave  their  wings  in  gold. 

The  medal,  faithful  to  its  charge  of  fame. 

Through  climes  and  ages  bears  each  form  and  name  : 

In  one  fl'.ort  view  fubjeAed  to  our  eye, 

Gods,  emp'rors,  heroes,  fages,  beauties,  lia. 

■With  fharpen  d  fight  pale  antiquaries  pore, 

Th’  infeription  value,  but  tlie  ruft  adore. 

This  the  blue  varnifh,  that  the  green  endears, 

The  facred  ruft  of  twice  ten  hundred  years  1 
To  gain  Prefeennius  one  employs  his  fchemes. 

One  o  rafps  a  Ceciops  in  ecftatic  dreams. 

Poor  Vadius,  long  with  learned  fpleen  devour  d. 

Can  tafte  no  plealure  fince  his  fltield  wasfeour  d  ; 

And  Curio,  reftlefs  by  the  fair  one’s  fide. 

Slurbs  for  an  Otho,  and  negleifts  Hs  bride. 

Their’s  is  the  vanity,  the  learning  thine : 

Touch’d  by  thy  hi  nd,  again  Rome’s  glories  mine  ; 

Her  gods  and  god  like  heroes  rife  to  view. 

And  all  her  faded  garlands  bloom  anew. 

Nor  blufh  thefe  ftudies  thy  regard  engage  ; 

Thefe  pleas  d  the  fathers  of  poetic  rage; 

The  verfe  and  fculpture  bore  an  equal  part, 

B  nd  art  refle&ed  images  to  art. 

Oh  when  (hall  Britai.*.,  confclous  of  her  claim, 
Stand  emulous  of  Greek  and  Roman  fame  ? 

In  living  medals  fee  her  wars  enroll  d_. 

And  vanquifh'd  realms  fupply  recording  gold  . 

Here,  riling  bold,  the  patriot  s  honeft  face  , 

There,  warriors  frowning  in  hiftoric  brafs  ? 

Then  future  ages  with  delight  fhall  fee 
How  Plato’s,  Bacon's,  Newton’s,  looks  agree  5 
Or  in  fair  leries  laiirell  d  bards  be  fhown, 

A  Virgil  there,  and  here  an  Addifon. 
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Then  fhall  thy  Graggs  (and  let  me  call  him  mine) 

On  the  call  ere,  another  Pollio  fhine  ; 

With  afpe£t  open  ihall  ered  his  head. 

And  round  the  orb  in  lading  notes  be  read, 

**  Statefman,  yet  friend  to  truth  1  of  foul  finccrc, 

In  action  faithful,  and  in  honour  clear  ; 

Who  broke  no  promife,  ferv'd  no  private  end. 

Who  gain’d  no  title,  and  who  loft  no  friend; 

Ennobled  by  himfelf,  by  all  approv’d. 

Prais’d,  wept,  and  honour’d,  by  the  mufe  he  lov  d. 

We  have  already  obfei'vcd,  that  the  effential,  and 
indeed  the  true  charaaeriftic  of  epiftolary  writing,  is 
eale  ;  and  on  this  account,  as  well  as  others,  the  fol¬ 
lowing  letter  from  Mr  Pope  to  Mifs  Blount  is  to  be  ad¬ 
mired. 

To  M’fs  Blouht,  on  htrleamng  the  Town  after  the  Co~ 

ronation. 

As  fome  fond  virgin,  whom  her  mother’s  care 
fj-QiTi  the  town  to  wholefome  country  <tir  , 

Juft  when  fhe  learns  to  roll  a  melting  eye. 

And  hear  a  fpark,  yet  think  no  danger  nigh  ; 

From  the  dear  man  unwilling  fhe  muft  fever. 

Yet  takes  one  kifs  before  fhe  parts  forever: 

Thus  from  the  world  fair  Zephalinda  flew. 

Saw  others  happy,  and  with  fighs  witlKlrcw  : 

Not  that  their  pleafures  caus’d  hei  difcontent  ; 

She  figh’d,  not  that  they  flay’d,  but  that  fhe  went. 

She^w^ent,  to  plain-work,  and  to  puiling  brooks, 

Old-fafhion’d  halls,  dull  aunts,  and  croaking  rooks  : 

She  went  from  op’ra,  park,  affembly,  play. 

To  morning- walks,  and  pray’rs  three  hours  a-day  ; 

To  part  her  time  ’twixt  reading  and  bohea. 

To  mufe,  and  fpill  her  foHtary  tea,^ 

Or  o’er  cold  coffee  trifle  with  the  fpoon. 

Count  the  flow  clock,  and  dine  exacl  at  noon ; 

Divert  her  eyes  with  pictures  in  the  fire. 

Hum  half  a  tune,  tell  ftories  to  the  ’fquire  ; 

Up  to  her  godly  garret  after  feven. 

There  ftarve  and  pray,  for  that's  the  way  to  heav’n. 

Some  ^fquire,  perhaps,  you  take  delight  to  rack  ; 

Whofe  game  is  whiflc,  whofe  treat’s  a  toail  in  fack  f 
Who  vifits  with  a  gun,  prefents  you  birds. 

Then  gives  a  fmacking  bufs,  and  cries, — no  words  ! 

Or  wdth  his  hound  comes  hollowing  from  the  ttabkv 
Makes  love  wnth  nods,  and  knees  beneath  a  table  ; 

Whofe  laughs  are  hearty,  the’  his  jells  are  coarfe. 

And  loves  you  befl  of  all  things  but  his  hoife. 

In  fome  fair  ev’iiiag,  on  your  elbow  laid. 

You  dream  of  triumphs  in  the  rural  (hade  ; 

In  penfive  thought  recal  the  fancy’d  feene, 

Sec  coronations  rife  on  every  green  ; 

Before  you  pafs  th’  imaginaiy'  fights 

Of  lords,  and  earls,  and  dukes,  and  garter  d  knights, 

While  the  fpread  fan  o’erftiades  your  clofing  eyes : 

Then  give  one  flirt,  and  all  the  vifion  flics. 

Thus  vanifh  feeptres,  coronets,  and  balls, 

And  leave  you  in  lone  woods,  or  empty  walls  ! 

So  when  your  flave,  at  fome  dear  idle  time, 

(Not  plagu  d  with  head-achs,  or  the  want  of  rhyme) 

&ands  in  the  ftreets,  abftraded  from  the  crew, 

And  while  he  feems  to  ftudy,  thinks  of  you  ; 

Juft  when  his  fancy  points  your  fprightly  eyes, 

Or  fees  the  blufh  of  loft  Parthenia  rife, 
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Gay  pats  my  flioulder,  and  you  vaiiifh  quite, 

Streets,  cluiirs,  and  coxcombs,  rufh  upon  my  figlit  5 
VexM  to  be  ilill  in  town,  I  knit  my  brow. 

Look  four,  and  hum  a  tune,  as  you  may  now. 

Sect.  VII.  Of  Defcriptive  Poetry. 

Descriptive  poetry  is  of  univerfal  ufe,  finee  there 
is  nothing  in  nature  but  what  may  be  defcribed.  As 
poems  of  this  kind,  however,  are  intended  more  to  .  de¬ 
light  than  to  inftru6l,  great  eare  fhould  be  taken  to 
Tiiake  them  agreeable.  Defcriptive  poems  are  made  beau¬ 
tiful  by  fimilies  properly  introduced,  images  of  feigned 
perfons,  and  alluiions  to  ancient  fables  or  hillorieal  fads; 
as  will  appear  by  a  perufal  of  the  bell  of  thefe  poems, 
efpecially  Milton’s  U AJhgro  and  II  Penferofo,  Den¬ 
ham’s  Cooper  HU  I,  and  Pope’s  Windfor  Foref.  Every 
•body  being  in  poffellion  of  Milton’s  works,  we  forbear 
inlerting  the  two  former  ;  and  the  others  are  too  long 
for  our  purpofe.  That  inimitable  poem,  Fhe  Seafons, 
by  Mr  Thomfon,  notwithllanding  feme  parts  of  it  are 
didadic,  maybe  alfo  with  propriety  referred  to  this 
head. 


Sect.  VIII.  Of  Allegorical  Poetry, 


Could  truth  engage  the  affedions  of  mankind  in 
her  native  and  fimple  drefs,  llie  would  require  no  orna- 
rnent  or  aid  from  the  imagination  ;  but  her  delicate 
light,  though  lovely  in  itfeff,  and  dear  to  the  moll  dif- 
cerning,  does  not  llrike  the  fenfes  of  the  multitude  fo 
as  to  fecure  their  elleem  and  attention:  the  poets  there¬ 
fore  dreffed  her  up  in  the  manner  in  whieh  they  thought 
file  would  appear  the  moll  amiable,  and  called  in  alle¬ 
gories  and  airy  dlfgulfes  as  her  auxiliaries  in  the  caufe 
of  virtue. 


^  An  allegory  Is  a  fable  or  llory,  in  which,  under  the 
difguife  of  imaginary  perfons  or  things,  fome  realadlon 
or  Inllrudive  moral  is  conveyed  to  the  mind.  Eveiy 
allegory  therefore  has  two  fenfes,  the  one  literal  and  the 
other  myllical ;  the  flrll  has  been  aptly  enough  com¬ 
pared  to  a  dream  or  vllion,  of  which  thelall  is  the  true 
meaning  or  interpretation. 

Erom  this  definition  of  allegorical  poetry  the  reader 
will  perceive  that  it  gives  great  latitude  to  genius,  and 
affords  fuch  a  boundlefs  fcope  for  invention,  that  the 
poet  IS  allowed  to  foar  beyond  all  creation  ;  to  give  life 
and  aaion  to  virtues,  vices,  paffions,  difeafes,  and  natu- 
lal  and  moral  qualities;  to  raife  floating  ifiands,  enchant¬ 
ed  palaces,  eafhles,  &c.  and  to  people  them  with  the 
creatures  of  his  own  imagination.  » 

The  poet  s  eye.  In  a  fine  frenzy  rolling. 

Doth  glance  from  heav’n  to  earth,  from  earth  to  lieav’n  • 
And,  as  imagination  bodies  forth 
The  forms  of  things  unknown,  the  poet’s  pen 
Turns  them  to  fhape,  and  gives  to  airy  nothing 
A  local  habitation  and  a  name.  Shakespeare. 


But  whatever  is  thus  ralfcd  by  the  magic  of  hij 
niind  mutt  be  vifion^vy  and  typical,  and  the  myftieal  fenft 
mutt  appear  obvimis  to  the  reader,  and  inculcate  fom< 
moral  or  ufeful  lelTon  in  life  ;  othemife  the  whole  wll 

be  deemed  rather  the  effafts  of  a  diftempered  brain,  that 

genius.  The  poet,  like 
^<ifon,  may  fail  to  parts  unexplored,  but  will  meet  witl 
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no  applaufe  li  he  returns  without  a  golden  fleece ;  for  Allegoric^ 

thefe  romantic  reveries  would  be  unpardonable  but  for - - - - 

the  myftieal  meaning  and  moral  that  is  thus  artfully  and 
agreeably  conveyed  with  them,  and  on  whieh  account 
only  the  allegory  is  indulged  with  a  greater  liberty  than 
any  other  fort  of  writing. 

The  ancients  juflly  confidered  this  fort  of  alltfgoiy  as 
the  moll  effential  part  of  poetiy  ;  for  the  powei^ of  rai- 
fing  images  of  things  not  in  being,  giving  them  a  fort 
of  life  and  aaion,  and  prefenting  them  as  it  were  before 
the  eyes,  was  thought  to  have  fomething  in  It  like  cre¬ 
ation  .  but  then,  in  fuch  compofitions,  they  always  ex- 
peaed  to  find  a  meaning  couched  under  them  of  confe- 
quenee ;  and  we  may  reafonably  conclude,  that  the  al¬ 
legories  of  their  poets  would  never  have  been  handed 
down  to  us,  had  they  been  deficient  in  this  refpea. ' 

As  ^  the  fable  Is  the  part  Immediately  offered  to  the  EfrJmiab 
reader  s  confideration,  and  intended  as  an  agreeable  ve-  of  a  luii 
hide  to  convey  the  moral,  it  ought  to  be  bold,  lively, 
and  furprifing,  that  it  may  excite  curiofity  and  fupport 
attention  ;  for  if  the  fable  be  fpiritlefs  and  barren  of  in¬ 
vention,  the  attention  will  be  difengaged,  and  the  mo¬ 
ral,  however  ufeful  and  important  in  itfelf,  will  be  littk 
regarded. 


There  mull  like  wife  be  a  juflnefs  and  propriety  in 
the  fable,  that  is,  it  muff  be  clofely  conneded  with  the 
fubjed  on  which  it  is  employed  ;  for  notwithllanding 
the  boundlefs  compafs  allowed  the  imagination  in  thefe 
writings,  nothing  abfurd  or  ufclcfs  is  to  be  Introduced,  j 

In  epic  poetry  fome  things  may  perhaps  be  admitted  ; 

for  no  other  reafon  but  to  furprife,  and  to  raife  what  Is  1 

called  the  ^wonderful,  which  is  as  neceffaiy  to  the  epic  1 

as  the  probable  ;  but  in  allegories,  however  wild  and  ex¬ 
travagant  the  fable  and  the  perfons  introduced,  each 
mull  ^rrefpond  with  the  fubjed  they  are  applied  to,  ] 

and,  like  the  members  of  a  weh-written  limile,  bear  a 
due  proportion  and  relation  to  each  other:  for  we  are 
to  confider,  that  the  aUegory  Is  a  fort  of  extended  or  i 

rather  multiplied  fimile,  and  therefore,  like  that,  fiiould 
never  lofe  the  fubjed  it  Is  Intended  to  ilhillrate.  Whence 
it  will  appear,  that  genius  and  fancy  are  here  Infufficient 
without  the  aid  of  talle  and  judgment :  thefe  firll.  In-  ; 

deed,  may  produce  a  multitude  of  ornaments,  a  wilder- 
nefs  of  fweets;  but  the  lall  mull  be  employed  to  accom¬ 
modate  them  to  reafon,  and  to  arrange  them  fo  as  to 
produce  pleafure  and  profit. 

But  it  is  not  fufficlent  that  the  fable  be  eorrefpondent 
with  the  fubjed,  and  have  the  properties  above  deferi- 
bed  ;  for  it  mull  alfo  be  eonfillcnt  with  itfelf.  The 
poet  may  invent  what  llory  he  pleafes,  and  form  any 
imaginary  beings  that  his  fancy  lhaU  fuggell;  but  here,  I 

as  in  dramatic  wiitings,  when  perfons  are  once  Intro-  I 

duced,  they  mull  be  fupported  to  the  end,  and  all  fpeak  I 

and  ad  in  charader  :  for  notwithllanding  the  general  I 

licence  here  allowed,  fome  order  mull  be  obferved  ;  I 

and  however  wild  and  extravagant  the  charaders,  they  i 

Ihould  not  be  abfurd.  To  this  let  me  add,  that  the  j 

whole  mull  be  clear  and  Intelligible  ;  for  the  fable  1 

(as  Mr  Hughes  obferves)  being  defigned  only  to  clothe 
and  adorn  the  moral,  but  not  to  hide  it,  Ihould  re- 
femble  the  draperies  we  admire  in  fome  of  the  ancient 
llatues,  in  which  the  folds  are  not  too  many  nor  too  j 

thick,  but  fo  judicioully  ordered,  that  the  lhape  and  ^ 

beauty  of  the  limbs  may  be  feen  through  them.” _ 

But  this  will  more  obvioufiy  appear  from  a  perufal  of  ' 

the 


I 
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gorica!.the  beft  compofiuons  of  ^ 


Fairy^n,  Thomfon’s  Caaie  of  Indolence  Addifon 
and  Jolmfon’s  beautiful  allegories  In  the  bpcdator  and 
Rambler,  &c.  &c. 

The  word  allegory  has  been  ufed  in  a  more  exteniive 
fenfe  than  that  in  which  we  have  here  applied  it :  for 
all  writings,  where  the  moral  is  conveyed  under  the  co¬ 
ver  of  borrowed  charaaers  and  aaions,  by  which  other 
charaaers  and  aaions  (that  are  real)  are  reprelented, 
have  obtained  the  name  oi  aliegoriet  ;  though  the  fable 
or  llory  contains  nothing  that  is  vifionary  or  romantic, 
but  is  made  up  of  real  or  hiftorical  perfons,  and  of  ac¬ 
tions  either  probable  or  poffible.  But  thefe  writings 
fhould  undoubtedly  be  difclnguirned  by  fome  other  name, 
becaufe  the  literal  fenfe  is  confihent  with  right  reafon, 
and  may  convey  an  ufeful  moral,  and  fatisfy  the  i  eader, 
without  putting  him  under  the  nccelTity  of  feckmg  for 

another.  ,  r 

Some  of  the  ancient  critics,  as  Mr  Addiion  obierves, 
were  fond  of  giving  the  works  of  their  poets  this  fecoad 
or  concealed  meaning,  though  there  was  no  apparent 
iieceffityfor  the  attempt,  and  often  but  little  fhow  of 
reafon  in  the  application.  I'hus  the  Iliad  and  Ody  fl'ey 
c^f  Homer  are  faid  to  be  fables  of  this  kind,  and  that 
the  gods  and  heroes  introduced  are  only  the  affedions  of 
the  mind  reprefented  in  a  vifible  fhape  and  cliarafter. 
They  tell  us,  fays  he,  that  Achilles  in  the  firft  Iliad 
reprefents  anger,  or  the  irafcible  part  of  human  natiiie. 
that  upon  drawing  his'fword  againft  his  fuperior,  in  a 
fuU  alfembly,  Pallas  (which,  fay  they,  is  another  name 
for  reafon)  checks  and  advifes  him  on  the  occafion^  and 
at  lier  firll  appearance  touches  him  upon  the  head;  that 
part  of  the  man  being  looked  upon  as  the  feat  of  reafon. 
In  this  fenfe,  as  Mr  Hughes  has  well  obferved,  the 
whole  Mn6s  of  Virgil  may  be  faid  to  be  an  allegory, 
if  you  fuppofe  jlEneas  to  reprefent  Auguftus  Cxfar, 
and  that  his  conducting  the  remains  of  his  countrymen 
from  the  ruins  of  Troy,  to  a  new  fettlement  in  Italy,  is 
an*embiem  of  Auguftus^s  forming  a  new  government 
out  of  the  ruins  of  the  ariftocracy,  and  eltablifhing  the 
Romans,  after  the  confufion  of  the  civd  war,  in  a 
peaceable  and  flourilhing  condition.  However  ingeni¬ 
ous  this  coincidence  may  appear,  and  whatever  defign 
Viro-il  had  in  view,  he  has  avoided  a  particular  and  di- 
reCl  application,  and  fo  conduCled  his  poem,  that  it  is  per- 
feCl  without  any  allegorical  interpretation;  for  whether 
we  confider  jEneas  or  Auguftus  as  the  hero,  the  morals 
contained  are  equally  iiiftruaive.  And  indeed  it  feems 
abfurd  to  fuppofe,  that  becaufe  the  epic  poets  have  in¬ 
troduced  fome  allegories  into  their  works,  every  thing 
is  to  be  underftood  in  a  myllical  manner,  where  the 
fenfe  is  plain  and  evident  without  any  fuch  application. 
Nor  is  the  attempt  that  Talfo  made  to  turn  his  Jerii- 
falem  into  a  myilery,  any  particular  recommendation  qf 
the  work  :  for  notwithftanding  he  tells  us,  in  what  is 
called  the  allegory ^  printed  with  it,  that  the^  Chriilian 
army  reprefents  man,  the  city  of  Jerufalem  civil  happi- 
nefs,  Godfrey  the  uiiderllanding,  Rinaldo  and  Tancred 
the  other  powers  of  the  foul,  and  that  the  body  is  ty¬ 
pified  by  the  common  foldiers  and  the  like ;  yet  the 
reader  will  find  himfelf  as  little  delighted  as  edified  by 
tire  explication  :  for  the  mind  has  little  pleafure  in  au 
allegory  that  cannot  be  opened  without  a  key  made  by 
the  hand  of  the  fame  artift  ;  and  indeed  every  allegory 
that  is  fo  dark,  and,  as  it  were,  inexplicable,  lofes  its 
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very  effence,  and  becomes  an  enigma^  or  riddle,  that  is  A  legoncal. 
left  to  be  Interpreted  by  eveiy  crude  imagination.  '"Tsp 

This  laft  fpecies  of  writing, _  whether  called  an  flwe-TheancIent 
gory,  or  by  any  other  name,  is  not  lefs  eminent  andparabie. 
ufeful ;  for  the  introducing  of  real  or  hiftorical  perfons 
may  not  abridge  or  leffen  either  our  entertainment  or 
inftruiftlon.  In  thefe  compofitions  we  often  meet  with 
an  uncommon  moral  conveyed  by  the  fable  in  a  new 
and  entertaining  manner  ;  or  with  a  known  truth  fo 
artfully  decorated,  and  placed  in  fuch  a  new  and  beau¬ 
tiful  light,  that  we  are  amazed  how  any  thing  fo  charm¬ 
ing  and  ufeful  fhould  fo  long  have  cfcaped  our  obferva- 
tion.  Such,  for  example,  are  many  of  Johnlbn’s  pieces* 
publiflted  In  the  Rambler  under  the  title  of  Eajlern  Sto¬ 
ries,  and  by  Hawkefworth  in  the  Adventurer. 

The  ancient  parables  are  of  this  fpecies  of  writing  : 
and  it  is  to  be  obferved,  that  thofe  in  the  New  Tefta- 
ment  have  a  moft  remarkable  elegance  and  propriety 
and  are  the  moft  ftriking,  and  the  moft  inllruftK-e, 
for  being  di'awn  from  objects  that  are  familial.— The 
more  ftriking,  becaufe,  as  the  things  are  feen,  the  mo- 
n\  conveyed  becomes  the  objebl  of  our  fenfes,  and  re¬ 
quires  little  or  no  reflediou  the  more  inflruftive, 
becaufe  every  time  they  are  feen,  the  memory  is  awa-- 
kened,  and  the  fame  moral  is  again  exhibited  with 
pleafure  to  the  mind,  and  accuftoms  it  to  reafon  and 
dwell  on  the  fubjea.  So  that  this  method  of  inftruc- 
tioii  improves  nature,  as  it  were,  into  a  book  of  life  ; 
iince  evei'y  thing  before  us  may  be  fo  managed,  as  to 
give  leffouo  foi*  our  advantage.  Our  Saviour’s  parables 
of  the  fower  and  the  feed,  of  the  tares,  of  the  muftard- 
feed,  and  of  the  leaven  (Matthew  xiii.),  are  all  of  this 
kind,  and  were  obvioufly  taken  from  the  harveft  juft 
ripeuiiig  before  him  ;  for  his  difciples  plucked  the  ears  of 
corn  and  did  eat,  rubbing  them  in  their  hands.  See  the 
articles  Allegory,  and  Metaphor  and  Allegory,  m 
the  general  alphabet. 


Sect.  IX.  Of  Fables. 

160 

No  method  of  inftrudion  has  been  more  ancient,  The  apo- 
more  univerfal,  and  probably  none  more  effeaual,  thanl"g« 
that  by  apologue  or  fable.  In  the  firft  ages,  amongft 
a  rude  and  fierce  people,  this  perhaps  was  the  only 
method  that  would  have  ^een  borne;  and  even  fince 
the  progrefs  of  learning  has  furnifticd  other  helps,  the 
fable,  Aich  at  firft  was  ufed  through  necefiky,  Is  re¬ 
tained  from  choice,  en  account  of  the  elegant  liappi-* 
nefs  of  its  manner,  and  the  refmed_  addrefs  with  whiclij 
when  well  condudied,  it  infuiuates  Its  moial. 

As  to  the  aaors  in  tins  little  drama,  the  fabuhft  has 
authority  to  prefs  into  his  fervice  ever>'  kind  of  exlft- 
ence  under  heaven  ;  not  only  beafts,  birds,  infe£ls,  and  ^ 
all  the  animal  creation  ;  but  flowers,  fliinibs,  trees,  and 
all  the  tribe  of  vegetables.  Even  mountains,  foflils,  mi- 
nerals,  and  the  inanimate  works  of  nature,  difeourfe  ar- 
ticiJately  at  his  command,  and  aa  the  part  which  he 
affigns  them.  The  virtues,  vices,  and  every_  property 
of  beings,  receive  from  him  a  local  habitation  and  a 
name.  In  ftiort,  he  may  perfonify,  beftow  life,  fpeech, 
and  aaion,  on  whatever  he  thinks  proper; 

It  it  eafy  to  imagine  what  a  fource  of  novelty  and 
variety  this  muft  open  to  a  genius  capable  of  concei¬ 
ving  and  of  employing  thefe  Ideal  perfons  in  a  proper 
manner;  w'hat  an  opportunity  it  affords  him  to  diver- 
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Of  Fables,  (i?y  his  hmgcs,  and  to  treat  the  flincy  with  changes 

’ - ^ - of  objeas,  while  he  llrengthens  the  iinderftanding,  or 

regulates  the  p  iflions,  by  a  fuccefilon  of  truths.  ^  To 
ralfe  beings  like  thefe  into  a  ftate  of  adion  and  intel¬ 
ligence,  gives  the  fabuhft  an  undoubted  claim  to  that 
lirft  charader  of  tlie  poet,  a  creator,^ 

Rules  for  When  thefe  perfons  are  once  ralfed,  we  mud  care- 
i  s  coiu  fyjiy  enjoin  them  proper  tafes,  and  aifign  them  fenti- 
ttnidion.  language  fuitable  to  their  feveral  natures 

and  refpedive  properties.  A  raven  ihould  not  be  ex¬ 
tolled  for  her  voice,  nor  a  bear  be  reprefented  with  an 
elegant  fliape.  It  were  a  very  obvious  inliaiice  of  ab- 
furdity,  to  paint  a  hare  cruel,  or  a  wolf  compafTion- 
ate.  An  afs  were  but  ill  qualified  to  be  general  of 
an  army,  though  he  may  well  enough  ferv^e,  perhaps, 
for  one  of  the  trumpeters.  But  fo  long  as  popular 
opinion  allows  to  the  lion  magnanimity,  rage  to  the 
tiger,  ftrength  to  the  mule,  cunning  to  the  fox,  and 
buffoonery  to  the  monkey  ;  why  may  not  they  fujiport 
the  charaders  of  an  Agamemnon,  Achilles,  Ajax, 
XJl yffes,  arxd  Therftes  ?  The  truth  is,  when  moral 
ndioiis  are  with  judgment  attributed  to  the  brute  crea¬ 
tion,  vve  fcarce  perceive  that  nature  is  at  all  violated 
by  the  fabulifl.  He  appears  at  mod  to  have  only 
tranflated  their  language.  His  lions,  wolves,  and  foxes, 
behave  and  argue  as  thofe  creatures  would,  had  they  ori¬ 
ginally  been  endowed  with  the  human  faculties  of  fpeech 
and  reafon. 

But  greater  art  is  yet  required  whenever  tve  perfo- 
t  Ify  inanimate  beings.  Here  the  copy  fo  far  deviates 
from  the  great  lines  of  nature,  that,  without*  the  niceft 
care,  reafon  wall  revolt  againd  the  fidion.  Tlow^ever, 
beings  of  this  fort,  managed  ingenioufly  and  with  ad- 
drefs,  recommend  the  fabulid’s  invention  by  the  grace 
of  novelty  and  of  variety.  Indeed  the  analogy  between 
things  natural  and  artificial,  animate  and  inanimate,  Is 
often  fo  very  driking,  that  we  can,  with  feeming  pro¬ 
priety,  give  pafiions  and  fentiments  to  eveiy  individual 
part  of  exidence.  Appearance  favours  the  deception. 
The  vine  may  be  enamoured  of  the  elm;  her  embraces 
tedify  her  padion.  Hie  fwelling  mountain  may,  na¬ 
turally  enough,  be  delivered  of  a  moufe.  The  gourd 
may  reproach  the  pine,  and  the  ilcy-rocket  Infult  the 
dars.  The  axe  may  folicit  a  new  handle  of  the  foied  ; 
and  the  moon,  in  her  female  cliaradler,  requed  a  fa- 
lliionable  garment.  Here  is  nothing  incongruous ; 
nothing  that  Oiocks  the  reader  with  Impropriety.  On 
the  other  hand,  were  the  axe  to  defire  a  periwig,  aaid 
the  moon  petition  for  a  new  pair  of  boots,  probability 
would  then  be  violated,  and  the  abfurdlty  become  too 
glaring. 

71ic  mod  beautiful  fables  that  ever  were  invented 
may  be  disfigured  by  the  language  iii  which  they  are 
clothed.  Of  this  poor  TEfop,  in  fome  of  his  Englifh 
The  pro-  drefies,  affords  a  melancholy  proof.  The  ordinary  ilyle 
per  Oyie  Qf  fable  fhould  be  familiar,  but  alfo  elegant. 

d  he  familiar,  diys  Mr  La  Motte,  is  the  eeneral 
^one  or  -accent  of  fable.  It  was  thought  fufficient,  on 
its  fird  appearance,  to  lend  the  animals  our  mod  com¬ 
mon  language.  Nor  indeed  have  they  any  extraordi¬ 
nary  prcleniioris  to  the  fublime  ;  it  being  leqiiifite  thev 
(hould  fpeak  with  the  fame  fimplicity  that  they  hi- 
have. 

1  he  finillrar  alfo  is  more  proper  for  inlinuation  than 
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the  elevated ;  ^this  being  the  language  of  refieftion,  of  Fahle 

as  the  former  is  the  voice  of  fentiment,  Wc  guard  - 

ourfelves  againd  the  one,  but  he  open  to  the  other ; 
and  indriidlion  will  alwcays  the  mod  effedluaily  fway 
us,  when  it  appears  lead  jealous  of  its  rights  and  pri¬ 
vileges. 

The  familiar  dyle,  however,  that  is  here  required, 
notwithdanding  that  appearance  of  eafe  which \*s  its 
charadter,  is  perhaps  more  difficult  to  write  than  the 
more  elevated  or  fublime.  A  writer  more  readily  per¬ 
ceives  when  he  has  rifen  above  the  common  language, 
than  he*  perceives,  in  fpeaking  this  language,  whether 
he  has  made  the  choice  that  Is  mod  fuitable  to  the  oc- 


cafion  :  and  it  Is,  neverthelefs,  upon  this  happy  choice 
that  all  the  charms  of  the  famihar  depend.  Aloreover, 
the  ele^'^ated  dyle  deceives  and  feduces,  ‘although  it  b*- 
not  the  bed  chofen  ;  whereas  tlie  familiar  can  procure 
itfelf  no  fort  of  refpedl,  if  it  be  not  eafy,  natural,  jud, 
delicate,  and  uiiaffedled.  A  fabulid  mud  therefore 
bellow  great  attention  upon  his  dyle  ;  and  even  labour 
it  fo  much  the  more,  that  It  may  appear  to  have  coll 
him  no  pains  at  all. 

The  authority  of  Fontaine  judifies  thefe  opinions  Ik 
regard  to  dyle.  His  fables  are  perhaps  the  bed  ex¬ 
amples  of  the  genteel  familiar,  as  Sir  Roger  L’Edrange 
affords  the  groffed  of  the  indelicate  and  low.  When 
we  read,  that  ‘‘  while  the  frog  and  the  inouCe  were  dif- 
piiting  it  at  fwords-point,  down  comes  a  kite  powder¬ 
ing  upon  them  In  the  Interim,  and  gobbets  up  both 
together  to  part  the  fray  and  “  where  the  fox 
reproaches  a  bevy  of  jolly  goffipping  v/enclies  making 
merry  over  a  diff  of  pullets,  that  if  he  but  peeped  in¬ 
to  a  hen-rood,  they  always  made  a  bawling  with  their 
dogs  and  their  brdlards ;  while  you  yourielves  (fays 
he)  can  lie  duffing  your  guts  with  your  hens  and  capons, 
and  not  a  word  of  the  pudding  Hiis  may  be  f?- 
miliar ;  but  it  is  alfo  coarfe  and  vulgar,  and  cannot  fai| 
to  difgud  a  reader  that  has  the  lead  degree  of  tade  or 
delicacy. 

TliC  dyle  of  fable  then  mud  be  fimple  and  familiar; 
and  it  mud  likewife  be  correcl:  and  clcgaiit.  By  the 
former,  we  mean,  that  it  ffxould  not  be  loaded  with 


figure  and  metaphor ;  that  tlie  difpofition  of  words  be 
natural,  the  turn  of  fentences  eafy,  and  their  con- 
dru6lion  unembarraiied.  By  elegance,  vve  would  ex¬ 
clude  ail  coarfe  and  provincial  terms  ;  all  affected  and 
])uenle  conceits  ;  all  obfolete  and  pedantic  phrafes. 
To  this  we  would  adjoin,  as  the  word  perhaps  im¬ 
plies,  a  certain  finifning  polifli,  which  gives  a  grace 
and  fpirit  to  the  whole ;  and  which,  though  it  have 
always  the  appearance  of  nature,  is  almod  ever  the  ef- 
fedl  of  art. 


But  notwithd  mding  all  that  has  been  faid,  there 
are  fome  occafions  on  which  it  is  allowable,  and  even 
expedient,  to  change  the  dyle.  The  language  of  a 
fable  mud  rife  or  fall  in  conformity  to  the  fubjeft.  A 
lion,  wlitn  introduced  in  his  regal  capacity,  mud  hold 
difeourfe  in  a  drain  fome  what  more  elevated  than  a 


country-inoufe.  The  lionefs  then  becomes  his  queen, 
and  the  be  ids  of  the  fored  are  called  liis  fiibjeiils :  a 
method  tha  offers  at  once  to  the  imagination  both  the 
animal  and  the  perion  he  is  defigiied  to  repreieiit.  A- 
gain,  the  buffoon-monkey  (hould  avoid  that  pomp  of 
phrafe,  v/hich  the  owl  employs  as  her  bed  pretence  tf> 
7  vvifdom. 
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Sati  e,  wiraom.  Unlefttlte 

— % -  it  will  be  impoffible  to  preferve  a  jull  diilmdbion  of  cha- 

Defcriptions,  at  once  concife  and  pertinent,  add  a 
rrace  to  fable ;  but  are  tbtn  moil;  happy  when  inclu¬ 
ded  in  the  aaion  :  whereof  the  fable  of  Boreas  and  the 
Siui  affords  us  an  example.  An  epithet  well  cholen  is 
often  a  defcription  in  itfelf ;  and  fo  much  the  more  agree¬ 
able,  as  it  the  lefs  retards  us  in  our  purl'uit  of  the  ca- 
tattrophe. 

Laitly,  little  ilrokes  of  humour  when  artling  natu¬ 
rally  from  the  fubjea.  and  incidental  refiedions  when 
kept  in  due  fiibordination  to  the  principal,  add  a  value 
to  thefe  coirpofitions.  Thefe  latter,  however,  (hould 
be  employed  very  fparingly,  and  with  great  aodreis'! 
be  vert'  few,  and  very  (hort  :  it  is  fcarcely  enough  that 
they  naturally  fpring  out  of  the  fubjeCf  ;  they  fhouM 
be  fncli  as  to  appear  neceifaryand  elfential  parts  o.  tlie 
■fable.  And  when  thefe  erabellifhmer.ts,  pleafing  in 
themfelves,  tend  to  illullrate  the  main  acftion,  they 
then  afford  that  namelefs  grace  remarkable  in  T'ontaine 
and  fome  few  others,  and  which  perfons  of  t.:e  belt 
ilifcernment  will  more  safdy  conceive  than  they  can  ex- 
plain. 

Sect.  X.  Of  Satire* 

This  kind  of  poem  Is  of  very  ancient  date,  and  (if 
we  believe  Horace)  \va.5  introduced,  by  %vay  of  inter¬ 
lude,  by  the  Greek  dramatic  poets  in  their  ^agedies, 
to  relieve  the  audience,  and  take  off  the  force  of  thoie 
ftrokes  v^dch  they  thought  too  deep  and  alFeamg.  In 
thofe  fatirical  interludes,  the  fcene  was  laid  in  the  coiin- 
trf ;  and  the  perfons  were  runil  deities,  latyrs,  country 
peafants,  and  other  ruflics. 

7’he  Erft  Tragedians  found  that  ferious  flyle 
Too  grave  for  their  uncultivated  age. 

And  fo  brought  wild  and  nideed  Satyrs  in 
(Whofe  motion,  words,  andfhape,  were  all  a  farce) 

As  oft  as  decency  wou’d  give  them  leave  ; 

Becaufe  the  mad,  ungovernable  rout,^ 

Full  of  copfufion  and  the  fumes  of  wine, 
i.ov’d  fucli  variety  and  antic  tricks. 

RoscoM\dON''s  Horace* 


T^3 

Clrigin  of 
Satire. 


The  fatire  we  now  have  is  genei-ally  allowed  to  be  of 
Roman  invention.  It  was  full  introduced  without  the 
decorations  of  fcenes  and  atllion;  but  written  in  verfes  of 
different  meafures  by  Ennius,  and  afterwards  moulded 

into  tlie  form  we  now  have  It  by  Lucilius,  whom 
race  has  imitated,  and  mentions  with  efteem.  'Hiis  is 
the  opinion  of  moll  of  the  critics^  and  particularly  of 
Boileau,  who  fays, 

Lucilius  led  the  way,  and,  bravely  bold, 

To  Roman  vices  did  the  mirror  hold  *, 

Proteded  humble  goodnefs  from  reproach, 

ShowM  worth  on  foot,  and  rafcals  m  a  coach. 

Horace  his  pleafing  wit  to  this  did  add, 

That  none,  uiicenfur’d,  might  be  fools  or  mad ; 

And  Juvenal,  with  rhetorician’s  rage. 

Scourg’d  the  rank  vices  of  a  wicked  age  ;  ^ 

Tho’  horrid  truths  thro’  all  his  Lbouis  fhine. 

In  what  he  writes  there’s  fomething  of  divine. 

Our  fatire,  therefore,  may  be  diftinguifhed  into  two 
You  XV.  Parti. 
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kinds  :  the  jocofe^  or  that  which  makes  fport  with  vice  . 

and  folly,  and  fets  them  up  to  ridicule;  and  the/c-  » 
rious,  or  that , which  deals  in  afperity,  and  is  fevere 
and  acrimonious.  Horace  is  a  perfed  mailer  of  the 
lirff,  and  Juvenal  much  admired  for  the  lad.  The  one 
is  facetious,  and  fmiles  ;  the  other  is  angry,  and  fforms. 

The  foibles  of  mankind  are  the  objed  of  one  ;  but  * 

crimes  of  a  deeper  dye  have  engaged  the  other.  They 
both  agree,  however.  In  being  pungent  and  biting: 
and  from  a  due  confideratlon  of  the  writings  of  thefe 
authors,  who  are  our  mailers  in  this  art,  we  may  dc-  Defiiunon 
fine  fatire  to  be,  A  free,  (and  often  jocofc),  witty,  and  of  it. 
lharp  poem,  wherein  the  follies  and  vices  of  men  ai*e 
lalhed  and  ridiculed  in  order  to  their  reformation.  Its  ' 
fubjecl  ib  whatever  deferves  our  contempt  or  abhorrence, 

(including  every'  thing  that  Is  ridiculous  and  abfurd,  or 
icaiidalous  and  repugnant  to  the  golden  precepts  of  re¬ 
ligion  and  virtue.)  Its  manner  is  in<in^Iive;  and  its 
end,  /hame*  So  that  fatire  may  be  looked  upon  as  the 
phyriclan  of  a  diilempered  mind,  vvhich  it  endeavours 
to  cure  by  bitter  and  unlavoury,  or  by  pleafaiit  and  fa- 
lutarv,  applications.  ,  ,  ^ 

A  good  fatlriit  ought  to  be  a  man  of  wat  and  ad- 
dreis,  fagacity  and  eloquence.  He  fliould  alfo  have  a 
great  deal  of  good-ruiture,  as  all  the  fentiments  which 
are  beautiful  in  this  w’ny  of  writing  mull  proceed  from 
that  qirditv  in  the  author.  It  is  good-nature  produces 
that  clifdain  of  ail  bafenefs,  vice,  and  folly,  wlucli  prompts 
the  poet  to  exprefs  himfelf  with  fuch  fmartnefs  agaiiift 
the  errors  of  men,  but  w  itliout  bitternefs  to  their  per- 
foiis.  It  is  this  quality  that  keeps  the  mind  even,  and 
never  lets  an  offence  unfeafonably  throw  the  iatiriff  out 
of  his  charader. 

In  writing  fatire,  care  llioiild  be  taken  that  it  be 

true  and  general ;  that  is,  levelled  at  abufes  in  wdilch 

numbers  are  cor  cernt'd  :  for  the  peifonal  kind  of  fatire, 

or  lampoon,  wEich  expofes  particular  charadlers,  and 

affedts  the  reputation  of  tliofe  at  whom  It  is  pointed,  is 

fcaice  to  be  diilingnifhed  from  fcaiidal  and  defamation. 

7  he  poet  alfo,  whilll  he  is  endeavouring  to  conedl  the 

guilty,  mull  take  care  net  to  life  fuch  expreffions  as 

may  corrupt  the  innocent:  he  mull  therefore  avtnd  all  oh* 

fcene  words  and  images  that  teiid  to  debafe  and  mif- 

lead  the  mind.  Horace  and  Juvenal,  'the  chief  fatirills 

iimoTio-  the  Romans,  aie  faulty  in  tliis  refpedd,  and  ought 
o  ,  .  ^ 

to  be  read  with  caution.  '  i65 


The  ityle  proper  for  fatire  Is  fometinKs  grave  and  Proper 
animated,'  inveighing  againft  vice  with-  w^armth  andj^jje^of 
eanieilncfs;  but  that  which  is  pleafant,  fportive,  and,  ^  ’ 

with  becoming  railleiy,  banters  men  out  of  their  bad 
dlfpofitlons,  has  generally  the  bell  tffea,  as  it  feems 
only  to  play  with  their  follies,  though  it  omits  no  op¬ 
portunity  of  making  them  feel  the  lalh.  The  verfes 
ffiould  be  fmooth  and  flowing,  and  the  language  manly, 
juff,  and  decent. 

Of  wellchofe  w^ords  fome  take  not  care  enough, 

And  think  they  fhould  be  as  the  fubjedf  rough  : 

But  fatire  mull  be  more  exadly  made. 

And  flianieft  thoughts  in  fmoothefl  words  convey’d. 

Duke  of  Essay. 

Satires,  efiher  of  the  jocofe  or  ferious  kind,  may  be 
written  in  the  epillolary  manner,  or  by  way  of  dialogue. 
Horace,  Juvenal,  and  Perfius,  have  given  us  examples 

I  i  • 
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SAtife.  of  both.  Nay,  fome  of  Horace^s  fatires  may,  without 
incongruity,  be  called  epiflks^  and  his  epiftles  fatWes* 
But  this  Is  obvious  to  every  reader. 

Of  the  facetious  kind,  the  fecond  fatire  of  the  fe- 
cond  book  of  Horace  imitated  by  Mr  Pope,  and  Swift’s 
verfes  on  bis  own  death,  may  be  referred  to  as  ex¬ 
amples. 

As  to  thofe  fatires  of  tlie  ferious  kind,  for  which  Ju¬ 
venal  is  fo  much  dillinguifhed,  the  chara£leriflic  proper¬ 
ties  of  which  are,  morality,  dignity^,  and  feverity  ;  a 
better  example  cannot  be  mentioned  than  the  poem  en¬ 
titled  London^  written  in  imitation  of  the  third  fatire  of 
Juvenal,  by  Dr  Johnfon,  who  has  kept  up  to  the  fpirit 
and  force  of  the  original. 

Nor  mull  we  omit  to  mention  Dr  Young’s  Love  of 
Fame  the  Umverfal  Pajfton^  in  feven  fatires ;  which, 
though  charafteriftical,  abound  with  morality  and  good 
fenfe.  The  characters  are  v/ell  feleCted,  the  ridicule 
is  high,  and  the  fatire  well  pointed  and  to  the  piir- 
pofe. 

We  have  already  obferved,  that  perfonal  fatire  ap¬ 
proaches  too  near  defamation,  to  deferve  any  counte¬ 
nance  or  encouragement.  Dryden’s  Mack  Flecknoe  is 
for  this  reafon  exceptionable,  but  as  a  compofition  it  is 
167  inimitable. 

jBencfits  of  We  have  dwelt  thus  long  on  the  prefent  fubjeCt,  be- 
caufe  there  Is  reafon  to  apprehend,  that  the  benefits 
tire.  "  arlfing  from  well-con duCled  fatire  have  not  been  fuffi- 
ciently  confidered.  A  fatire  may  often  do  more  fer- 
vice  to  the  caufe  of  religion  and  virtue  than  a  fermon  ; 
fince  it  gives  pleafure,  at  the  fame  time  that  it  creates 
fear  or  Indignation,  and  conveys  its  fentiments  in  a 
manner  the  mofl  likely  to  captivate  the  mind. 

Of  all  the  way^s  that  wifeft  men  could  find 
7^0  mend  the  age  and  mortify  mankind. 

Satire  well  writ  has  moit  fuccefsful  prov’d. 

And  cures,  becaufe  the  remedy  is  lov’d. 

Duke  of  Bucks^s  Essay* 

But  to  produce  the  defired  effeCl,  it  mull  be  jocofe, 
free,  and  Impartial,  though  fevere.  The  fatlrifi:  fhould 
always  preferve  good-humour ;  and,  however  keen  he 
cuts,  Ihould  cut  with  kindnefs.  When  he  lofes>  temper, 
his  weapons  will  be  inverted,  and  the  ridicule  he  threw 
at  others  will  retort  with  contempt  upon  himfelf :  for 
the  reader  will  perceive  that  he  is  angry  and  hurt,  and 
confider  his  fatire  as  the  efFe<5l  of  malice,  not  of  judge¬ 
ment;  and  that  it  is.  intended  rather  to  wound  perfons 
than  reform  manners. 

Rage  you  mud  hide,  and  prejudice  lay  down 
A  fatyr’s  fmile  Is  lharper  than,  hi^  frown. 

The  bed,  and  Indeed  the  only,  method  to  expofe  vice 
and  folly  ede£hially.  Is  to  turn  them  to  ridicule,  and 
hold  them  up  for  public  contempt ;  and  as  it  mod  of¬ 
fends  thefe  obje£ls  of  fatire,  fo  it  lead  hurts  ourfelves. 
Gne  paflion  frequently  drives  out  another  ;  and  as  we 
cannot  look  with  indifference  on.  the  bad  a6lions  of 
men  (for  they  mud  excite  either  our  wrath  or  con¬ 
tempt),  it  Is  prudent  to  give  w^  to  that  which  mod 
cffends  vice  and  folly,  and  lead  affedls  ourfelves ;  and  to 
fneer  and  laugh,  rather  than  be  angry  and  fcold. 

Burlefque  poetry,  which  Is  chiefly  ufed  by  way  of 
drollery  and  ridicule,  falls  properly  to  be  fpoken  of 
‘Sender  the  head  of  fatire.  An  excellent  example  of 
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this  kind  Is  a  poem  in  blank  verfc,  mtitled  The  Spkn-  Epigram. 
did  Shillings  written  by  Mr  John  Philips,  which,  in  the  | 

opinion  of  one  of  the  bed  judges  of  the  age,  is  the  fined 
burlefque  in  the  Englifh  language.  In  this  poem  the 

author  has  handled  a  low  fubjedl  in  the  lofty  dyle  and  sp^emliT 

numbers  of  Milton  ;  in  which  way  of  writing  Mr  Phi- Shilling.-, 
lips  has  been  imitated  by  feveral,  but  none  have  come  Hudibraj. 
up  to  the  humour  and  happy  turn  of  the  original. 

When  we  read  it,  we  are  betrayed ,  Into  a  pleafure  that  1 

we  could  not  expedl ;  though,  at  the  fame  time,  the 
fublimity  of  the  dyle,  and  gravity  of  the  phrafe,  feem 
to  chadife  that  laughter  which  they  provoke. 

There  is  another  fort  of  verfe  and  dyle,  which  is 
mod  frequently  made  ufe  of  in  treating  any  fubje<d 
in  a  ludicrous  manner,  viz.  that  which  is  generally 
called  Hudihrajlicy  from  Butler’s  admirable  poem  in- 
titled  Hudihras*  Aimed  every  one  knows,  that  this, 
poem  is  a  fatire  upon  the  authoi-s  of  our  civil  diffen- 
fions  in  the  reign  of  king  Charles  I.  wherean  the  poet 
has,  with  abundance  of  wit  and  humour,  expofed  and 
ridiculed  the  hypocrify  or  blind  zeal  of  thofe  unhappy 
times.  In  fhort.  It  Is  a  kind  of  burlefque  epic  poem, 
which,  for  the  oddity  of  the  rhymes,  the  quaintnefs  of 
the  fimilles,  the  novelty  of  the  thoughts,  and  that  fine 
raillery  which  runs  through  the  whole  performance,  is 
not  to  be  paralleled. 

Sect.  XI.  Of  the  Epigram* 

rr»  •  •  J'  r  .  ^^9 

The  epigram  is  a  little  poem^  or  compofition  in  verfe^  Charato 
treating  of  one  thing  only^  and  vohofe  difiinguffingcharaBers^^ 
are  brevity,  beauty,  and  point.  gram.. 

The  word  epigram  fignifies  “  Infcription for  epi¬ 
grams  derive  their  origin  from  thofe  infcriptions  placed  j 

by  the  ancients  on  their  datues,  temples,  pillars,  tri-  | 

umphal  arches,  and  the  like  ;  which,  at  fird,  were  very  I 

fhort,  being  fometimes  no  more  than  a  fingle  word  f 
but  afterwards,  increafing  their,  length,  they  made  them  1 

in  verfe,  to  be  the  better  retained  by  the  ipemory.  This^  f 

fhort  way  of  writing  came  at  lad  to  be  ufed  upon  anj  i 

occafion  or  fubje(d;  and  hence  the  name  of  epigram  f 

has  been  given  to  any  little  copy  of  verfes,  without  re¬ 
gard  to  the  original  application  of  fuch  poems. 

Its  ufual  limits  are  from  two  to  20  verfes,  though 
fometimes  it  extends  to  50  ;  but  the  fliorter,  the  better 
it  is,  and  the  more  perfeft,  as  it  partakes  more  of  the 
nature  and  chara<der  of  this  kind  of  poem.:  befides, 
the  epigram,  being  only  a  fingle  thought,  ought  to  be 
expreifed  in  a  little  compafs,  or  elfe  it  lofes  its  force  and  1 

drength.  j 

The  beauty  required  in  an  epigram  is  an  harmony, 
and  apt  agreement  of  all  its  parts,  a  fweet  limplicity,  : 

and  polite  language..  | 

The  ^int  is  a  fharp,  lively,  unexpeded  turn  of  wit,  ' 

with  which  an  epigram  ought  to  be  concluded.,  There 
are  fome  critics,  indeed,  who  will  not  admit  the  point 
in  an  epigram  ;  but  require  that  the  thought  be  equally 
diffufed  through  the  whole  poem,  which  is  ufually  the 
pradice  of  Catullus,  as  the  former  Is  that  of  Martial. 

It  Is  allowed  there  is  more  delicacy  in  the  manner  of 
Catullus  ;  but  the  point  is  more  agreeable  to  the  gene¬ 
ral,  tafte,  and  feems  to  be  the  chief  charaderiltic  of  the 
epigram. 

This  fort  of  poem  admits  of  all  manner  of  fubjeds,  Qf  ' 

provided  that  brevity,  beauty,  and  point,  are  prefer- fubjeds  it 

ved admit*. 
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IK-I^ved;  but  :t  5b  generally  employed  either  in  praife  or 

^"‘^Tbougli  the  beft  epigrams  are  faid  to  be  fuch  as  are 
comprlfed  in  two  or  four  verfes,  we  are  not 
{land  it  as  if  none  can  be  perfea  winch  exceed  thofe 
limits  Neither  the  ancients  nor  moderns  have  been  fo 
fcrupulous  with  refpea  to  the  length  of  their  epigrams ; 
butfhowever,  brevity  In  general  is  always  to  be  Itudied 

^r^exMples  of  good  epigrams  in  tlie  Enghlh  Ian- 
SJS  „ir,wrnlIllm.kfchoic:SfC.v=nJ  i.  .k.  d,fcnt 
.pigrams  have  mentioned ;  fome  remarkable  for  their 

remarkable  fimplicity  of  expreffion  ;  and  otliers 

for  their  fait  and  lharpnefs,  their  equivocating  pim» 

Pope,  faid  to  be  written  on  a  glafs  with  the  earl  ot 
Chefterfield’s  diamond-pencil. 

Accept  a  miracle,  inflead  of  wit ; 

See  two  dull  lines  by  Stanhope’s  pencil  writ. 

The  beauty  of  this  epigram  is  more  eafily 

deferibed  ;  and  it  is  difficult  to  determine, 
does  more  honour  to  the  poet  who  w^ote  it,  or  to  the 
nobleman  for  whom  the  compliment  is  defigned.— The 
Allowing  epigram  of  Mr  Pnor  is  written  in  the  fame 
«fte,  bing  affine  encomium  on  the  performance  of  an 
excellent  painter. 

On  a  Flonver^  painted  Varelst. 

When  fam’d  Varelft  this  little  wonder  drew, 

Flora  vouchfaf’d  the  growing  work  to  view  : 

I  pjnding  the  painter’s  fcience  at  a  ftand,_ 

S  The  goddefs  fnatch’d  the  pencil  from  his  hand. 

And,  hniffiing  the  piece,  ffie  fmihng  faid. 

Behold  one  'work  of  mine  luhich  iie  erJbaUJade. 

Another  compliment  of  this  delicate  kind  he  has  made 
Mr  Howard  in  the  following  epigram. 

Venus  Ml/lahen, 

When  Chloe’s  picture  was  to  Venus  fhown ; 
Surpris’d,  the  goddefs  took  it  for  her  own. 

And  what,  faid  ffie,  does  this  bold  painter  mean  ? 
\\Tien  was  I  bathing  thus,  and  naked  feen  i  ^ 

Pleas’d  Cupid  heard,  and  check’d  his  mother  s  pnde: 
And  who’s  blind  now',  mamma  ?  the  urchin  c'T  d* 
’Tis  Chloe’s  eye,  and  cheek,  and  lip,  and  breaft: 
Friend  Howard’s  genius  fancy’d  all  the  reft- 
Moft  of  Mr  Prior’s  epigrams  are  of  this  dehcatyiaft, 
and  have  the  thought,  like  thofe  of  Catullus,  diffufeu 
through  the  whole.  Of  this  kind  is  his  addrefs 

To  Chloe  Weeping, 

See,  whilft  thou  weep’ll,  fair  CKloe,  fee 
The  world  in  fympathy  with  thee. 

The  cheerful  birds  no  longer  fing,^ 

'  lilacli  drops  his  head,  and  bangs  liis  wing. 

The  clouds  have  bent  their  bofom  lower, 

And  fhed  their  forrow  in  a  Ihow’r. 

The  brooks  beyond  their  limits  flow. 

And  louder  murmurs  fpeak  their  wo  : 

The  nymphs  and  fwalns  adopt  thy  cares  ; 

They  heave  thy  fighs,  and  weep  thy  tears. 
Fantallic  nymph  !  that  grief  fhould  move 
Thy  heart  obdurate  agaiiill  love. 
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Strange  tears  1  whofe  powV  can  foUen  all 
But  that  dear  breall  on  which  they  fall. 

The  epigram  writter;  on  the  leaves  of  a  fan  by  Dr 
Atterbury,  late  bifhop  of  Rocheher,  contains  a  pretty 
thought,  exprelfed  with  eafe  and  concifeaefs,  and  doled 
in  a  beautiful  manner. 

On  a  Fan. 

Flavia  die  leaft  and  flightell  toy 
Can  with  refilllefs  art  employ. 

This  fan  in  meaner  hands  would  prove 
An  engine  of  fmall  force  in  love  \ 

Yet  Ihe,  with  giuceful  air  and  mien, 

Not  to  be  told  or  fafely  feen, 

Direds  its  wanton  motion  fo. 

That  it  wounds  more  than  Cupid’s  how, 

Gives  coolncfs  to  the  matchlefs  dame. 

To  ev’ry  other  breafl  a  flame. 

We  ffiall  now  feka  fome  epigrams  of  the  biting  and  For  thele 
fatirical  kind,  and  fuch  as  turn  upon  the  pun  or  eyoi-pomt* 
■uoque,  as  the  French  call  it :  in  which  fort  the  point  is 
more  coniplcuous  than  in  thofe  of  the  former  charac- 

ter.  ...  ...  1 

The  following  dillich  is  an  admirable  epigram,  ha¬ 
ving  all  the  necelTary  qualities  of  one,  efpedally  point 
and  brevity. 

On  a  Company  of  had  Dancers  to  good  Mufic. 

How  ill  the  motion  with  the  mufic  fuits  ! 

So  Orpheus  fiddled,  and  fo  danc  d  the  brutes. 

This  brings  to  mind  another  epigram  upon  a  had 
fiddler,  which  we  fhall  venture  to  infert  merely  for 'the 
humour  of  it,  and  not  for  any  real  excellence  it  con¬ 
tains. 

To  a  had  Fiiidler. 

Old  Orpheus  play'd  fo  well,  he  mov’d  Old  Nick ; 

But  thou  mov’ll  nothing  but  thy  liddledlick. 

One  of  Martial’s  epigrams,  w  herein  he  agreeably  ral-  « 
lies  the  foolifh  vanity  of  a  man  who  hired  people  to 
make  verfes  for  him,  and  publifhed  them  as  his  own, 
has  been  thus  traiillated  into  Englilh ; 

Paul,  fo  fond  of  the  name  of  a  poet  is  grown. 

With  gold  he  buys  verfes,  and  calls  them  liis  own. 

Go  on,  mailer  Paul,*  nor  mind  what  the  world  fays, 

1  hey  arc  furely  his  own  for  which  a  man  pays. 

Some  had  writer  having  taken ^the  libeity  to  cenfurc 
Mr  Prior,  the  poet  very  wittily  lalhed  his  impertinence 
in  this  epigram  : 

While  fafter  than  his  coflive  brain  indites, 

Philo’s  quick  hand  in  flowing  letters  writes. 

His  cafe  appears  to  me  like  honefl.  Teague’s, 

When  he  was  run  away  with  by  his  legs. 

Phoebus,  give  Philo  o’er  himfelf  command  ; 

<  Woken  his  fenfes,  or  reilrain  his  hand  : 

•  Wt  him  be  kept  from  paper,  pen,  and  ink  ; 

80  he  may  ceafe  to  write,  and  learn  to  think. 

Mr  Wefley  has  given  us  a  pretty  epigram,  alluding 
to  a  well-known  text  of  Scripture,  on  the  felting  up  a 
monument  in  \Ydlminfler  Abbey,  to  the  memoiy  of 
the  ingenious  Mr  Butler,  author-  of  Hudibras, 
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While  Butkr,  needy  wretch,  was  yet  alive, 

**  No  generous  patron  woidd  a  dinner  give. 

Sec  himviL  .n  ftarv'd  to  death,  and  turn’d  to  dull, 

Prefcnted  with  a  monumental  bull ! 

^riie  poet’s  fate  is  here  in  emblem  fhovvn  ; 

He  dh'd  for  Breac\  and  he  receiv’d  a  $ione. 

We  (hail  elefe  this  fe^flion  with  an  epigram  written 
on  the  well-known  ilory^ of /.polio  and  Daphne,  by  Mf 
Smart. 

Wlien  Phosbus  was  amVous  and  long’d  to  be  rude, 

Mifs  Daphne  cry’d  Pifh  I  and  ran  fwift  to  the  wood; 

And  rather  than  do  fuch  a  naughty  affair, 

She  became  a  nne  laurel  to  deck  the  god’sjiair. 

The  nymph  was,  no  doubt,  of  a  cold  conilitution  ; 

For,  fure,  to  turn  tree  was  an  odd  refolutioa  ! 

Yet  in  this  fhe  behav’d  like  a  true  modern  fpoufe. 

For  fhe  fled  from  his  arms  to  dlflinguifh  his  brows. 

Sfct.  Xn.  Of  the  Epitaph. 

Chara^er  These  compofltions  generally  contain  forre  culo- 
of  the  epi-  gium  of  the  virtues  and  good  qualitits  of  the  decca- 
taph.  have  a  turn*  of  ferioufnefs  and  gravity  adapt- 

^  cd  to  the  nature  of  the  fubjedl.  Their  elegance 
confifls  in  a  nervous  and  expreflive  brevity ;  and  fome- 
times  they  are  clofed  with  an  epigrammatic  point.  In 
thefe  compofltions,  no  ^niere  epithet  (properly  fo  call¬ 
ed)  fhould  be  admitted  ;  for  here  illuflration  would  im¬ 
pair  the  flrciigth,  and  render  the  fentiment  too  difl'ufe 
and  languid.  Words  that  arc  fynonymous  are  alio  to 
be  rejedled. 

Though  the  true  chara£l;erifl:ic  of  the  epitaph  is  fe- 
rioufnefs  and  gravity,  yet  we  may  find  many  that  arc 
^  jocofe  and  ludicrous  ;  lome  llkcwife  have  true  metre 
and  rhyme  ;  while  others  are  between  profe  and  verfe, 
without  any  certain  meafure,  tliough  the  words  are  truly 
poetical ;  and  the  beauty  of  this  lafl  fort  is  generally 
heightened  by  an  apt  and  judicious  antithefis.  We 
lhall  give  examples  of  each. 

«  I'he  following  epitaph  on  Sir  Philip  Sydney’s  After, 
the  countefs  of  Pembroke,  faid  to  be  written  by  the  fa¬ 
mous  Ben  Jonfon,  is  remarkable  for  the  noble  thought 
with  which  it  concludes. 
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Epitaj  hs 
in  verfe, 
wlih  re-  - 
marks  up¬ 
on  them. 


On  Mary  Countefs -dowager  o/'Pembroke. 


Underneath  this  noble  marble  hearfe, 

Lies  the  fubje6f  of  all  verfe, 

Sidney’s  After,  Pembroke’s  mother  : 

Death,  ere  thou  haft  kill’d  another 
Fair,  and  Icani’d,  and  good  as  (he, 

Time  fhall  throw  a  dart  at  thee. 

Take  another  epitaph  of  Ben  Jonfon’s,  on  a  beauti¬ 
ful  and  virtuous  lady,  which  has  been  defervedly  ad¬ 
mired  by  very  good  judges. 

Underneath  this  ftone  doth  lie 
As  much  virtue  as  could  die  ; 

Which  when  alive  did  vigour  give 
To  as  much  beauty  as  could  live. 


The  Mowing  epitaph  by  Dr  Samuel  Johnfon,  on  a 
mufician  much  celebrated  for  his  performance,  will  bear 
a  companfon  with  thefe,  or  perhaps  with  any  thing 
of  the  kind  in  the  Englifh  language. 


TRY. 

Philips!  whofe  touch  harmoruqus  could  remove 
The  pangs  of  guilty  pow’r  and  haplefs  love, 

Reft  here,  diftreft  by  poveity  no  more  ; 

Find  here  that  calm  thou  gav^ft  fo  oft  before  ; 
Sl^p  undifturb’d  within  this  peaceful  (brine, 

’]‘iil  angels  wake  thee  with  a  note  like  thine. 

It  is  the  juft  obfervation  of  an  eminent  critic,  that 
the  beft  fubje^l  for  epitaphs  is  private  virtue  ;  virtue 
exerted  in  the  fame  circumftanccs  in  which  the  bulk  of 
mankind  are  placed,  and  which,  therefore,  may  admit 
of  many  imitators.  He  that  has  delivered  his  country 
from  opprefAon,  or  freed  the  world  from  ignorance  and 
error,  befides  tliat  he  ftands  in  no  need  of  monumental 
panegyric,  can  excite  the  emulation  of  a  very  fmall 
number.  The  bare  name  of  fuch  men  anfwers  every 
purpofe  of  a  long  infcription,becaufe  their  atchievementfr- 
are  univerfally  known,  and  their  fame  is  immortal. — 
13ut  the  virtues  of  him  who  has  repelled  the  tempta¬ 
tions  of  poverty,  and  difdained  to  free  himfelf  from  di- 
ftrefs  at  the  expence  of  hia  honour  or  his  confcience,  as 
they  w'ere  practifed  in  piivate,  are  At  to  be  told,  becaufe 
they  may  animate  multitudes  to  the  fame  lirmnefs  of 
heart  and  fteadlnefs  of  refolution.  On  this  account,.. 
there  are  few  epitaphs  of  more  value  than  the  following, 
which  was  wi'itten  by  Pope  on  Mrs  Corbet,  who  died 
of  a  cancer  in  her  bread. 

Here  refts  a  woman,  good  without  pretence, 

Bleft  with  plain  reafoii,  and  with  fober  fehfe 
No  conquell:  flie,  but  o’er  herfelf  deiir’d  ; 

No  arts  eflay’d,  but  not  to  be  admir  'd. 

Paflion  and  pride  were  to  lier  foul  unknow^Ri 
Convinc’d  that  virtue  only  is  our  own. 

So  unaffected,  fo  compos’d  a  mind. 

So  Arm,  yet  foft,  fo  ftiong,  yet  fo  reAn’d, 

Heav’n,  as  its  piirell  gold,  by  toitures  try’d ; 

The  faint  fuftain’d  it,  but  the  woman  dy’d. 

This  epitaph,  as  well  as  the  fecond  quoted  from  Ben 
Jonfon,  has  indeed  one  fault ;  the  name  is  omitted- 
The  end  of  an  epitaph  is  to  convey  fome  account  of  the 
dead;  and  to  what  purpofe  is  an»  thing  told  of  him 
whofe  name  is  concealed  ?  The  name^,  it  is  true,  may  be 
inferibed  by  itfelf  upon-  the  ftone  ;  but  fuch  a  fliift  of 
tlie  poet  is  like  that  of  an  unfl^ilfnl  painter,  who  is  obli¬ 
ged  to  make  his  purpofe  knowm  by  adventitious  help. 

Amoogft  the  epitaphs  of  a  punning  and  ludicrous 
caft,  we  know  of  none  prettier  than  that  which  is  faid 
to  have  been  written  by  Mr  Prior  on  himfelf,  wherein 
die  is  pleafantly  fatirical  upon  the  folly  of  thofe  who 
value  thcmfelvcs  upon  account  of  the  long  feries  of  ance- 
ftors  through  which  they  can  trace  their  pedigree. 

Nobles  and  heralds,  by  your  leave. 

Here  lie  the  bones  of  Matthew  Prior, 

The  foil  of  Adam  and  of  Eve  : 

Let  Bourbon  or  Naffau  go  higher. 

The  following  epitaph  on  ^  mifer  contains  a  good 
caution  and  an  agreeable  raillery. 

Reader,  beware  immod’rate  love  of  pelf ; 

Here  lies  the  wofft  of  thieyes,  who  robb'd  himfelf. 

But  Dr  Swift’s  epitaph  on  the  fame  fubjedf  is  a  ma- 
ftei*piece  of  the  kind. 


Part  If. 
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Beneath 
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Beneath  this  verdant  Idilock  lies 
Demcr,  the  wealthy  and  the  wife. 
His  heirs,  that  he  might  fafely  reft, 
Have  put  his  carcafe  in  a  cheft  ; 
'rhe  very  clieft,  ia  which,  they  fay, 
His  other  Self,  his  money,  lay. 

And  if  his  heirs  continue  hind 
To  that  dear  felf  he  left  behind, 

I  dare  believe  that  four  in  five 
Will  think  his  better  half  alive. 


E 


We  fhnll  give  but  one  example  more  of  this  kind, 
which  is  a  merry  epitaph  on  an  old  fiddler,  who  was 
remarkable  (we  may  fuppofe)  for  beating  time  to  his 


own  muiic. 


On  Stephen  thz  Fiddler, 


Stephen  and  time  are  now  both  even  5 
Stephen  beat  time,  now  time’s  beat  Stephen. 

tZlxU  We  are  come  now  to  that  fort  of  epitaph  which  re- 
in  pn  fe  jeds  rhyme,  and  has  no  certain  and  determinate  mea- 
cnconuaflic  where  the  didlion  mull  be  pure  and  llrong, 

}^ave  weight,  and  the  antithefis  be  prefer- 
ved  in  a  clear  and  direcEl  oppofition.  We  cannot  give 
a  better  example  of  this  fort  of  epitaph  than  that  on 
the  tomb  of  Mr  Pulteney  in  the  cloillers.  of  Wellmin- 
fter-abbey. 

Reader, 

If  thou  art  a  Briton, 

Behold  this  Tomb  with  Reverence  and  PvCgret  z- 
Plere  lie  the  Remains  of 
Daniel  Pulteney, 

The  klndell  Relation,  the  tiniefl  Friend, 

The  warmefl  Patriot,  the  worthiell  Man. 

He  exerclfed  Virtues  in  this  Age, 

SufEcient  to  have  dillinguilh’d  him  even  in  the  befl.^ 
Sagacious  by  Nature, 

"  Induftrious  by  Habit, 

Inquifitive  with  Art  ; 

He  gain’d  a  complete  Knowledge  of  the  State  of  Britain, 
Foreign  and  domeflic  ; 

In  moll  the  backward  Fruit  of  tedious  Experience, 

In  him  the  early  acqihfition  of  undifiipated  Youth. 

He  ferv'd  the  Court  feveral  Years  : 

Abroad,  in  the  aufpiclous  Reign  of  Queen  Anne  ; 
At  honie,inthe  Reignof  that  excellentprinceK.  George  L 
He  ferved  his  Country  always. 

At  Court  independent. 

In  the  Senate  unblafs’d, 

At  every  Age,  and  In  every  Station  : 

This  was  the  bent  of  his  generous  Soul, 

This  the  buhnefs  of  his  laborious  Life. 

Public  Men,  and  Public  Things, 

He  judged  by  one  conllant  Standard, 

Fhe  True  Inter efi  of  Britain  : 

He  made  no  other  DillIn6lion  of  Party, 

He  abhorred  all  other. 

Gentle,  humane,  dilinterelled,  beneficent. 

He  created  no  Enemies  on  his  own  Account : 
Firm,  determin’d,  inflexible, 

He  feared  none  he  could  create  in  the  Caufe  of  Britain. 
Reader, 

In  this  Misfortune  of  thy  Country  lament  thy  own  : 
For  know. 

The  Lofs  of  fo  much  private  Virtue 
Is  a  public  calamity. 
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That  poignant  fatirc,  as  well  as  extravagant  praife, 
may  be  conveyed  In  this  manner,  will  be  feen  by  the 
following  epitaph  written  by  Dr  Arbuthnot  on 
cis  Chartres  ;  which  is  too  well  known,  and  too  much 
admired,  to  need  our  commendation. 

Herr  contlnueth  to  rot 
The  Body  of  FRANCIS  CHARTRES, 

^Vllo  with  an  inflexible  Constancy, 

Aind  inimitable  Uniformity  of  Life, 

Persisted, 

In  fpite  of  Age  and  Infirmities, 

In  thePradicc  of  every  Human  Vice, 

•  Excepting  Prodigality  and  Hypocrisy  ; 

His  infatiable  Avarice  exempted  him  from  the  firll,. 

His  matchlefs  Impudence  from  the  fecond. 

Nor  was  he  more  fingular 
In  the  undeviating  Prannty  Manners t 

Than  fuccefsful 
I  n  Accumulating  Wealth  : 

For,  without  Trade  or  Profession, 

Without  Trust  of  Public  Money, 

And  without  Bribe- worthy  Service, 
pie  acquired,  or  more  properly  created, 

A  Ministerial  Estate. 

He  was  the  only  Perfon  of  his  Time 
WTo  could  cheat  without  the  Malle  of  Honesty 
Retain  his  Primaeval  Meanness 
When  pofielTed  of  Ten  Thousand  a-year ; 

And  having  daily  deferved  the  Gibbet  for  what  he  did^^. 

Was  at  lall  condemn’d  to  it  for  what  he  could  not  do. 

Oh  indignant  reader ! 

Think  not  his  Life  ufelefs  to  Mankind ; 

Providence  conniv’d  at  his  execrable  defigns, 

To  give  to  After-ages 
A  corifpcuous  Proof  and  Example 
Of  how  fmall  Ellimation  is  Exorbitant  Wealth 
In  the  Sight  of  GOD, 

By  His  bello\ying,it  on  the  moll  Unworthy  of  a'll 
Mortals. 

We  fiiftll  conclude  this  fpecies  of  poetty  with  a  drolF 
and  fatirical  epitaph  w^ritten  by  Mr  Pope,  which  we 
tranferibed  from  a  monument  in  Lord  Cobham’s  gardens 
at  Stow  in  Buckinghamfhire. 

To  the  Memory 
of 

SlGNIOR  FiDO, 

A  n  Italian  of  good  extraflloa ; 

Who  came  Into  England y 
Not  to  bite  us,  like  moll  of  his  Countrymen,.^ 

But  to  gain  an  honell  Livelihood. 

He  hunted  not  after  Fame, 

Yet  acquir’d  it ; 

Regardlefs  of  the  Praife  of  his  Friends, 

But  moll  fenfible  of  their  Love, 

Though  he  liv’d  amongll  the  Great, 

He  neither  learnt  nor  flatter’d  any  Vice. 

He  was  no  Bigot, 

Though  he  doubted  of  none  of  the  39  Articles^ 

And,  if  to  follow  Nature, 

And  to  refpedl  the  laws  of  Society, 

Be  Philofophy, 

He  was  a  perfedl  Philofopher, 

A  faithful  Friend, 

An  agreeable  Companion, 
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A  loving  Hulband, 

Diftinguifli’d  by  a  numerous  offspring, 

All  which  he  liv’d  to  fee  take  good  Couides. 

In  his  old  Age  he  retired 
To  the  houfe  of  a  Clergyman  in  the  country, 
Where  he  finifiied  his  earthly  Race, 

And  died  an  Honour  and  an  Example  to  the  whole  Species. 


T 


Reader, 

This  Stone  is  guiltlefs  of  Flattery  j 
For  he  to  w^hom  it  is  infsrib’d 
Was  not  a  Man, 

But  a 

Gre-hound. 


Part  Iir, 


Verfifici, 

tion. 


Part  III.  On  VERSIFICATION. 


/^N  this  fubje£l  it  is  meant  to  confine  our  inquiry  to 
Latin  or  Greek  hexameters,  and  to  French  and. 
Englifh  heroic  verfe  ;  as  the  obfervations  w^e  fhall  have 
occafion  to  make,  may,  with  proper  variations,  be  eafily 
lyj  transferred  to  the  compofition  of  other  forts  of  verfe. 
Efffntials  Before  entering  upon  particulars,  it  muft  be  premifed 

of  verfe.  general,  that  to  veide  of  every  kind  five  things  are  of 

importance,  ift.  The  number  of  fyilables  that  compofe 
a  line.  2d,  The  different  lengths  of  fyilables,  L  e.  the 
difference  of  time  taken  in  pronouncing.  3d,  The 
arrangement  of  thefe  fyilables  combined  in  w^ords. 

The  paufes  or  flops  in  pronouncing.  5th,  Pro¬ 
nouncing  fyilables  in  a  high  or  a  low’  tone.  The  three 
firfl  mentioned  are  obvioufly  effential  to  verfe :  if  any 
of  them  be  w^anting,  there  cannot  be  that  higher  degree 
of  melody  wdiich  diflinguiflieth  verfe  from  profe.  To 
give  a  juft  notion  of  the  fourth,  it  muft  be  obferved, 
that  paufes  are  neceffary  for  three  different  purpofes  : 
RegVlLion  feparate  periods,  and  members  of  the  fame  period, 

Df  paufes  accoi-ding  to  the  fenfe  :  another,^  to  improve  the  melody 
of  verfe  :  and  the  laft,  to  afford  opportunity  for  drawing 
breath  in  reading.  A  paufe  of  the  firft  kind  is  variable, 
bcijig  long  or  fliort,  frequent  or  Icfs  frequent,  as  the 
fenfe  requires.  A  paufe  of  the  fecond  kind,  being  de¬ 
termined  by  the  melody,  is  in  no  degree  arbitrary.  The 
.  laft  fort  is  in  a  meafiire  arbitrary,  depending  on  the 
reader’s  command  of  breath.  But  as  one  cannot  read 
wdth  grace,  unlefs,  for  drawing  breath,  opportunity  be 
taken  of  a  paufe  in  the  fenfe  or  in  the  melody,  this  paufe 
ought  never  to  be  diftinguifhed  from  the  others ;  and 
for  that  reafon  fliall  be  laid  afide.  With  refpedl  then  to 
the  paufes  of  fenfe  and  of  melody,  it  may  be  afiirmed 
without  hefitation^  that  their  coincidence  in  verfe  is  a 
capital  beauty :  but  as  it  cannot  be  expedled,  in  a  long 
w^ork  efpecially,  that  every  line  fhould  be  fo  perfed  ;  we 
fhall  afterw’ard  have  occafion  to  fee,  that,  unlefs  the 
reader  be  uncommonly  fleilful,  the  paufe.  neceffary  for  the 
fenfe  muft  often,  in  fome  degree,  befacrlficed  to  the  verfe- 
paufe,  and  the  latter  fometimes  to  the  former. 

The  pronouncing  fyilables  in  a  high  or  low  tone  con¬ 
tributes  alfo  to  melody.  In  reading,  W’^hethcr  verfe  or 
profe,  a  certain  tone  is  affumed,  which  may  be  called  the 
key-note ;  and  in  that  tone  the  bulk  of  the  w^ords  are 
founded.  Sometimes  to  humour  the  fenfe,  and  fome¬ 
times  the  melody,  a  particular  fyllable  is  founded  iii  a 
higher  tone,  and  this  is  teiTned  accenting  a  fyllable^  or 
gracing  it  witffan  accent.  Oppofed  to  the  accent  is  the 
cadence,  w^hich,  however,  being  entirely  regulated  by 
the  fenfe,.  hath  no  peculiar  relation  to  verfe.  The  ca¬ 
dence  is  a  falling  of  tiie  voice  below  the  key-note  at  the 
clofe  of  every  period  ;  and  fo  little  is  it  effential  to  verfe, 
that  in  corred  reading  the  final  fyllable  of  every  line  is 
accented,  that  fylhble  only  excepted  wdiicli  clofes  the 
period,  wLere  the  fenfe  requires  a  cadence. 


Though  the  five  requifites  above  mentioned  enter  the 
compofition  of  every  fpecies  of  verfe,  they  are  however 
governed  by  different  rules,  peculiar  to  each  fpecies.  ,  . 
Upon  quantity  only,  one  general  obfervation  may  be  Quantity, 
premifed,  becaufe  it  is  applicable  to  every  fpecies  of  verfe. 

That  fyilables,  wdth  refped  to  the  time  taken  in  pro¬ 
nouncing,  are  long  or  fhort ;  tw^o  ftiort  fyilables,  with 
refped  to  time,  being  precifely  equal  to  a  long  one. 

Tliefe  two  lengths  are  effential  to  verfe  of  all  kinds  j 
and  to  no*  verfe,  it  is  believed,  is  a  greater  variety  of  time 
neceffary  in  pronouncing  fyilables.  The  voice  indeed  is 
frequently  made  to  reft  longer  than  ufual  upon  a  w^ord 
that  bears  an  important  fignificatlon  ;  but  this  is  done  to 
humour  the  fenfe,  and  is  not  neceffary  for  melody.  A 
thing  not  more  necefiary  for  melody  occurs  w’ith  refped 
to  accenting,  fiinilar  to  that  now  mentioned :  A  w^ord 
fignifying  any  thing  humble,  lowq  or  dejeded,  is  natu¬ 
rally,  in  profe  as  wtII  as  in  verfe,  pronounced  in  a  tone 
below  the  key-note. 

We  are  now  fufficiently  prepared  for  particulars  5  be¬ 
ginning  w’ith  Latin  or  Greek  hexameter,  which  are  the 
fame.  The  obfervations  upon  this  fpecies  of  verfe  will 
come  under  the  four  following  heads ;  number,  arrange¬ 
ment,  paufe,  and  accent ;  for  as  to  quantity,  what  is 
obferved  above  may  fuftice. 
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I,  HEXAMETER  Lines,  as  to  time,  are  all  of Hexameter 
the  fame  length  ;  being  equivalent  to  the  time  taken  in  verfes  of 
pronouncing  twelve  long  fyilables  or  twenty-four  fhort.  Greeks 
An  hexameter  line  may  confift  of  feventeen  fyUables ; 
and  whai  regular  and  not  fpondaic  it  never  has  fewer  fta  of  what 
than  thirteen :  wdience  it  follows,  that  where  the  fyl-fect. 
lables  arc  many,  the  plurality  muft  be  fhort ;  where  few, 
the  plurality  muft  be  long. 

This  line  is  fufceptible  of  much  variety  as  to  the  fuc- 
ceffion  of  long  and  fhort  fyilables.  It  is,  however,  fub- 
jeded  to  laws  that  confine  its  variety  within  certain 
limits :  and  for  afeertaining  thefe  limits,  grammarians 
have  invented  a  rule  by  dadyles  and  fpondees,  which 
they  denominate  feet. 

Among  the  ancient  Greeks  and  Romans,  thefe  feet 
regulated  the  pronunciation,  which  they  are  far  from 
doing  among  us ;  of  which  the  reafon  wiU  be  difeovered 
from  the  explanation  that  we  fhall  give  of  the  Englifh 
accent.  We  fliall  at  prefent  content  ourfelvcs  with 
pointing  out  the  difference  between  our  pronunciation 
and  that  of  the  Romans  in  the  firft  line  of  Virgil’s 
eclogues,  where  it  is  fcarcely  credible  how  much  wc 
pervert  the  quantity. 

Tit'yre  tu  pafuloe  rec^ubans  fub  teg  mine  fagl. 

It  will  be  acknowledged  by  every  reader  who  has  an  ear, 
that  we  have  placed  the  accentual  marks  upon  every 
.fyllable,  and  the  letter  of  every  fyllable,  that  an  Eng- 

lifhman 
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Ver^ifica.  Hftiman  marks  with  the  i^us  of  his  voice  when 
tion.  the  line.  But,  as  will  be  feen  prefently,  a  fyllable 
which  is  pronounced  with  the  ftrefs  of  the  voice  upon 
a  confonant  is  uttered  in  the  fhorteft  time  poflible. 
Hence  it  follows,  that  in  this  verfe,  as  recited  by  us, 
there  are  but  two  long  fyllables,  tu  and  fa  ;  though  it 
is  certain,  that,  as  recited  by  a  Roman,  it  contained  no 
few'er  than  eight  long  fyllables. 

TTt>Te  I  tu  patullae  r^ciijbans  fub  ]  tegmine  |  fagT. 

But  though  to  pronounce  it  in  this  manner  with  the 
voice  dwelling  on  the  vow'el  of  each  long  fyllable  would 
undoubtedly  be  corre^f ,  and  preferve  the  true  movement 
of  the  verfe,  yet  to  an  Englifh  ear,  prejudiced  in  behalf 
of  a  different  movement,  it  founds  fo  very  uncouth^ 
that  Lord  Karnes  has  pronounced  the  tiaie^  feet  of  the 
Greek  and  Roman  verfes  extremely  artificial  and  com- 
plex  ;  and  has  fubffituted  in  their  ftead  the  following 
rules,  which  he  thinks  more  fimple  and  of  more  eafy 
application,  iff,  The  line  muff  always  commence  wnth 
a  long  fyllable,  and  clofe  with  two  long  preceded  by 
two  Ihort.  2d,  More  than  two  fhort  can  never  be  foiind 
together,  nor  fewer  than  tw^o.  And,  3d,  Two  long 
fyllables  w^hich  have  been  preceded  by  two  (hort  cannot 
alfo  be  followed  by  two  fhort.  Thefe  few  rules^  fulfil 
all  the  conditions  of  a  hexameter  line  with  relation  to 
order  or  arrangement.  For  thefe  again  a  fingle  rule 
may  be  fubftituted,  which  has  alfo  the  advantage  of  re- 
£lem»  of  gulating  more  affirmatively  the  coiillruaion  of  every 
,  Cnticifm.  part.  To  put  this  rule  into  words  with  perfpicuity,  a 
ch.  xviii.  bint  is  taken  from  the  twelve  long  fyllables  that  com- 
fecSl.  4.  hexameter  line,  to  divide  it  into  twelve  equal  parts 

or  portions,  being  each  of  them  one  long  fyllable  or  two 
fliort.  The  rule  then  is :  “  The  iff,  3d,  5th,  7th,  9th, 
nth,  and  12th  portions,  muff  each  of  them  be  one 
long  fyllable ;  the  loth  muff  always  be  two  fhort  fyl¬ 
lables  ;  the  2d,  4th,  6th,  and  8th,  may  either  be  one 
long  or  tw^o  fhort.’’  Or  to  exprefs  the  thing  Hill  more 
ffiortly,  ‘‘  The  2d,  4th,  6th,  and  8th  portions  may  be 
one  long  fyllable  or  two  fhort;  the  loth  muff  be  two 
fhort  fyllables  ;  all  the  reft  muft  confift  each  of  one  long 
fyllable.'’  This  fulfils  all  the  conditions  of  an  hexame¬ 
ter  line,  and  comprehends  all  the  combinations  of  dadyles 
5^  and  fpondees  that  this  line  admits. 

Paiifes  in  Next  in  order  comes  the  paufe.  At  the  end  of  every 
hexamettr  hexameter  line,  every  one  muft  be  fenfible  of  a  complete 
confnlercd  full  paufe  ;  the  caufc  of  which  foUow^s.  The 

Tea  IV  fyllables  preceded  by  two  fhort,  which  always 

Melody  and  clofe  an  hexameter  line,  are  a  fine  preparation  for  a 
paufe  r  for  long  fyllables,  or  fyllables  pronounced  flow, 
refembling  a  flow  and  languid  motion  tending  to  reft, 
naturally  incline  the  mind  to  reft,  or,  which  is  the  fame, 
to  paufe ;  and  to  this  inclination  the  two  preceding  fhort 
fyllables  contribute,  which,  by  contraft,  make  the  flow 
pronunciation  of  the  final  fyllables  the  more  confpicuous. 
Befide  this  complete  clofe  or  full  paufe  at  the  end,  others 
are  alfo  requifite  for  the  fake  of  melody ;  of  which  two 
are  clearly  difcoverable,  and  perhaps  there  may  be  more. 
The  longeft  and  moft  remarkable  fucceeds  the  5th  por¬ 
tion  :  the  other,  which,  being  fhorter  and  more  faint, 
may  be  called  the  femtpaufe^  fucceeds  the  8th  portion. 
So  ftrikiiig  is  the  paufe  firft  mentioned,  as  to  be  diftin- 
guifhed  even  by  the  rudeft  ear  :  the  monkifh  rhymes 
.are  evidently  built  upon  it ;  in  which,  by  an  invariable 
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rule,  the  final  word  always  chimes  with  that  which 
immediately  precedes  the  paufe  :  , _ 

De  planftu  cudo  ||  metrum  cum  carmine  nudo 
MIngere  cum  bumbis  ||  res  eft  faluberrima  lumbis. 

The  difference  of  time  in  the  paufe  and  femipaufe 
occafions  another  difference  not  lefs  remarkable  ;  that 
it  is  lawful  to  divide  a  word  by  a  femipaufe,  but  never 
by  a  paufe,  the  bad  effedl  of  which  is  fenfibly  felt  in  the 
following  examples  : 

Effufus  labor,  atj|que  Inmitis  ruptaTyrannI 

Again :  . 

Obfervans  nido  ImKplumes  detraxit ;  at  ilia 

Again ;  .  ^ 

Loricam  quam  DeHmoleo  detraxerat  ipfe 


The  dividing  a  word  by  a  femipaufe  has  not  the  fame 
bad  effedl : 

Jamque  pedem  referens  [1  cafus  e|vaferat  omnes. 

Again  : 

Qualis  populea  H  moerens  PhIlo|mela  fub  umbra 
Again  :  " 

Ludere  que  vellem  []  calamo  per|mlfit  agrefti. 

Lines,  however,  where  words  are  left  entire,  without 
being  divided  even  by  a  femipaufe,  run  by  that  means 
much  the  more  fweetly. 

Nec  gemere  aerea  |[  ceffabit  ]  turtur  ab  ulmo. 

Again  ; 

(^adrupedante  putrem  ||  fonitu  quatit  |  ungula  campum. 
Again  ; 

Eurydicen  toto  |1  referebant  |  flumlne  ripae. 

The  reafon  of  thefe  obfervations  will  be  evident  upon 
the  ftighteft  refledion.  Between  things  fo  Intimately 
conneded  in  reading  aloud  as  are  fenfe  and  found,  every 
degree  ©f  difeord  is  unplcafant :  and  for  that  reafon  it 
is  a  matter  of  importance  to  make  the  mufical  paufes 
coincide  as  much  as  poffible  with  thofe  of  fenfe  ;  which 
is  requifite  more  efpecially  with  refped  to  the  paufe,  a 
deviation  from  the  rule  being  lefs  remarkable  in  a  femi¬ 
paufe.  Confidering  the  matter  as  to  melody  folely,  it 
is  Indifferent  whether  the  paufes  be  at  the  end  of  words 
or  in  the  middle ;  but  when  we  cany  the  fenfe  along, 
it  is  difagreeable  to  find  a  word  fpllt  into  two  by  a  paufe, 
as  if  there  were  really  two  words :  and  though  the  dil- 
agreeablenefs  here  be  conneaed  with  the  fenfe  only.  It 
is  by  an  eafy  tranfitlon  of  perceptions  transferred  to  the 
found;  by  which  means  we  conceive  a  line  to  be  harlh 
and  grating  to  the  ear,  when  in  reality  it  is  only  fo  to 
the  underftanding. 

To  the  rule  that  fixes  the  paufe  after  the  5th  portion 
there  is  orie  exception  and  no  more.  If  the  fyllable 
fucceeding  the  5  th  portion  be  fliort,  the  paufe  is  foins- 
times  poftponed  to  it : 

Pupillls  quos  dura  j]  premit  cuftodia  matrum 
Again:  ^  ^  ^  , 

In  terras  oppreffa  |j  gravi  fub  rellgione 
Again  : 

Et  quorum  pars  magna  1|  ful ;  quis  talla  fando 

This  contributes  to  diverfify  the  melody  ;  and,  where  the 
words  are  fmooth  .’.id  liquid,  is  not  ungraceful;  as  in^ 
the  following  examples : 

Formofani 


3- 


256 

Vei  fifica- 
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Formofam  rcfonare  jj  doces  AmaryIKda  fylvas 
Again  : 

Agricolas,  qnlbus  ipfa  [|  procul  difcordibus  armis 


If  this  paufe,  placed  as  aforefaid  after  the  iliort  fyl- 
lable,  happen  alfo  to  divide  a  word,  the  melody  by  thefe 
circiimdances  is  totally  annihilated.  Wltnefs  the  fol¬ 
lowing  line  of  Ennius,  which  is  plain  profe  ; 


Ronioe  mosnia  term  ]|  It  impigerl  Hannibal  armis. 

Hitherto  the  arrangement  of  the  long  and  Ihort  fyl- 
lables  of  an  hexameter  line  and  its  different  paiifes  have 
been  conlidercd  with  refpecf  to  melody  ;  but  to  have  a 
juil;  notlc’.n  of  hexameter  verfe,  thefe  particulars  rnufl  alfo 
be  confidered  with  refpedf  to  fenfe.  There  is  not  per¬ 
haps  in  any  otlier  fort  of  verfe  fuch  latitude  in  the  long 
and  fhort  fyllables  ;  a  circumflance  that  contributes 
greatly  to  that  richnefs  of  melody  which  is  remarkable 
in  hexameter  verfe,  and  which  made  Ariftotie  pronounce 
that  an  epic  poem  iii  airy  other  verfe  would  not  fuececd*. 
One  defeft,  however,  miift  not  be  diffembled,  that  tlie 
fame  means  wliich  contribute  to  the  richnefs  of  the  me¬ 
lody  render  it  lefs  fit  than  feveral  other  forts  for  a  nar¬ 
rative  poem.  There  cannot  be  a  more  artful  contrivance, 
as  above  obferved,  than  to  clofe  an  hexameter  line  with 
two  long  fyllables  preceded  by  two  fhort :  but  imhap- 
jnly  this  conftnidfion  proves  a  great  embarraffment  to 
the  fenfe  ;  which  will  thus  be  evident.  As  in  general 
there  ought  to  be  a  flridl  concordance  between  the 
thought  and  the  words  in  wliich  it  is  die  fed ;  fo,  in 
particular,  everv"  clofe  in  the  fenfe  ought  to  be  accom¬ 
panied  with  a  clofe  in  the  found.  In  profe  this  law 
may  be  ftrictly  obferved,  but  in  verfe  the  fame  ftridlncfs 
Avould  occafon  infuperable  difficulties.  Willing  to  fa- 
crifice  to  the  melody  of  verfe  fome  fhare  of  the  concord¬ 
ance  between  thought  and  expreffion,  we  freely  excufc 
the  feparation  of  the  inufcal  paufe  from  that  of  the  fenfe 
during  the  coiirfe  of  a  line  ;  but  the  clofe  of  an  hexa¬ 
meter  line  is  too  confpicuous  to  admit  this  liberty  :  for 
which  reafon  there  ought  always  to  be  feme  paufe  in 
the  fenfe  at  the  end  of  every  hexameter  line,  were  it 
but  fuch  a  p.tiife  as  is  rnarked  by  a  comma  ;  and  for  the 
fame  reafon  there  ought  never  to  be  a  full  clofe  in  the 
fenfe  hut  at  the  end  of  a  line,  becaufe  there  the  melody 
is  clofed.  An  hexameter  line,  to  preferve  its  melody, 
cannot  well  admit  any  great  relaxation  ;  and  yet,  in  a 
narrative  poem,  it  is  extremely  difficult  to  adhere  ft ridly 
to  the  rule  even  with  thefe  indulgences.  Virp'il,  the 
chief  of  poets  for  verftfication,  is  forced  often  to  end  a 
line  without  any  clofe  in  the  fenfe,  and  as  often  to  clofe 
the  fenfe  during  the  running  of  a  line ;  though  a  clofe 
in  the  melody  during  the  movement  of  the  thought,  or 
a  clofe  in  the  thought  during  the  movement  of  the  me- 
^ody,  cannot  be  agreeable. 

f  ^  fti  V  ..  1  he  accent,  tp  which  we  proceed,  is  not  lefs  eftential 

clrciimftances  above  handled.  ]iy  a  good 
ear  it  will  be  difeerned,  that  in  every  lltic  there  is  one 
fyllable  diftirgulftiable  from  the  reft  by  a  capital  accent : 

1  hat  fydable,  being  the  feventh  portion,  is  invariably 
long  ^ 

ImCc  bene  promerltis  [j  capitur  nec  |  tanritnr  ira 
Aigain  ;  ^ 

ifon  fibi  fed  toto  II  genit*m  fe  |  credere  mundo 
Ai  gain  : 

Qoalis  fptlunca  |[  fiibito  comimota  columba 


’Senfe. 
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In  tliefe  examples  the  accent  is  laid  upon  the  kft  fyl.  VeififKi. 
lable  of  a  word  ;  which  is  favourable  to  the  melody  in 

the  following'  refpefi,  that  tire  paufe,  which  for  the  fake  - 

of  reading  dillindly  miift  follow  every  word,  gives  op. 
portunity  to  prolong  the  accent.  And  for  that  reafon, 
a  line  thus  accented  has  a  more  fpirited  air  than  when 
the  accent  is  placed  on  any  other  fyllable.  Compari 
the  foregoing  lines  with  the  following". 

Alba  neque  Aflyrio  ||  fueatur  |  lana  veneno 
Again.: 

Panditur  interea  ||  domms  6mnipo|tenUs'  ClympL 
A. gain  : 

Oili  fedato  1|  refpondit  |  corde  Latinus. 

In  lines  where  the  paufe  comes  after  the  fhort  fyllable 
fucceeding  the  5th  portion,  the  accent  isdifplaced,  and 
rendered  lefs  feniible  :  it  feems  to  be  fplit  into  two,  and 
to  be  laid  partly  on  the  ytli  portion,  and  partly  on  the 
7th,  its  ufeuil  place  ;  as  in 

Niida  genu,  nodoque  |[  finus  coljlefla  fmentes. 

Again  : 

Formofam  refejiare  |j  doces  Aniarlyllida  fylvas. 

Jjefide  this  capital  acxent,  {lighter  accents  are  laid 
upon  other  portions  ;  pairicularly  upon  the  4th,  unltfe 
where  it  conlilts  of  two  Ihort  fyllables  ;  upon  the  qtli, 
which  is  cilways  a  long  fyllable;  and  upon  the  nth, 
wliere  the  line  coucliides  with  a  monofyilable.  Such 
CDiiclufion,  by  the  by,  impairs  the  melody,  and  for  that 
reafon  is  not  to  be  indulged  unlefs  where  it  is  exprelfeve 
of  the  fenie.  7  he  following  lines  are  marked  w  ith  all 
the  accents. 

Laclere  quo?  vClIem  calamo  permiftt  agrefti 
Again  : 

Et  dura;  quercus  fadabunt  rofeida  mella 
Again  ; 

Parturiunt  montes,  nafc*tur  ridiculus  mus. 

I  Si 

Refleaing  upon  the  mdody  of  hexameter  verfe,  we  Order  and 
fend,  that  order  or  arrangement  doth  not  conftitute  the^'^^^nge- 
whole  of  it :  for  when  we  compare  dift'erent  lines,  equally  . 

regular  as  to  the  fucctffioii  of  long  and  fhort  fyllables, 
the  melody  is  found  in  very  diffeient  degrees  of  per- whole  me* 
fed  ion  ;  which  is  not  occafioned  by  any  particular  com-  wf  an 
biiiation  of  dadyics  and  fpondees,'  or  of  long  and  fhort 
fyllables,  becaufe  we  find  lines  where  dadlyles  prevail, 
and  lines  whei  e  fpondees  prevail,  equally  melodious.  Of 
the  former  take  the  following  inftance  : 

A^neadum  genitrix  licmlimm  divumque  voluntas.  ‘  *  ' 

Of  the  latter  : 

MolU'paiilatim  flavefcet  campus  arifta. 

What  can  be  more  different  as  to  melody  than  the  two 
following  lines,  which,  however,  as  to  the  feicceffion  of 
long  and  fliort  fyllables,  are  conllrudted  precifely  in  tliC 
fame  manner  ? 

.q>ri»d.  i>adf.  ^roi'd.  iJpon  h  Dadt.  Spoilt!. 

Ad  talus  Ifela  drmiffii  et  circumdata  palla.  //or*. 

Snord.  Dacl.  ^  SptM  c!.  S  ond.  D>dh  Spo-id. 

Placatumque  nitet  (lifTufe  lumine  calum.  Lucret^ 

In  the  former,  the  paufe  falls  in  the  middle  of  a  word, 
which  is  a  great  blemifh,  and  the  accent  is  dillurbed  by 
a  harfh  elilion  of  the  vowel  a  upon  the  particle  d.  In 
the  latter,  the  paufes  and  tlic  accent  are  all  of  them 

diftindt 
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Varnfica.  dlftina  anJ  full:  tlierc  is  no  ciifioft :  and  tlie  words 
non.  are  more  liquid  and  founding.  In  thefe  particdais 

‘-'V - confifts  the  beauty  of  an  hexameter  line  with  refpea  to 

melody;  and  by  negkfting  thefe,  many  lines  in  the 
fatires  and  epillles  of  Horace  are  lefs  agreeable  than 
plain  profe  ;  for  they  are  neither  the  one  nor  the  other 
in  perfeftion.  To  draw  melody  from  thefe  lines,  they 
muft  be  pronounced  without  relation  to  the  fenfe :  it 
rnuft  not  be  regarded  that  words  are  divided  by  paufes, 
nor  that  harfh  elilions'  are  multiplied.  To  add  to  the 
account,  profaic  low-founding  words  are  introduced; 
and,  which  is  ftill  worfe,  accents  are  laid  on  them.,  Ot 
fuch  faulty  lines  take  the  following  iiiftaiices. 

Candida  reaaqne  fit,  munda  haaenus  fit  neque  longa. 
Jupiter  exclamat  fimui  atque  audirit ;  at  in  fe 
Cullodes,  Icdica,  cinlflones,  parafitss 
Optimus  eft  modidator,  ut  Alfenus  Vafer  omni 
Nunc  lllud  tantum  quoerain,  merltone  tibi  fit. 

Thefe  obfei-vations  on  paufes  and  feml-panfes,  and  on 
the  ftruaure  of  an  hexameter  line,  are  doubtlefs  inge¬ 
nious;  but  it  is  by  no  means  certam  that  a  ftria  at¬ 
tention  to  them  would  affift  any  man  in  the  writing  ot 
fuch  verfes  as  would  have  been  pleafmg  to  a  Roman  ear. 
Many  of  his  Lordlhip’s  rules  have  no  other  foundation 
than  what  refts  on  our  improper  mode  of  accemting  La¬ 
tin  words  ;  which  to  Virgil  or  Lucretius  would  pro¬ 
bably  have  been  as  offenfive  as  the  Scotch  accent  is  to  a 
native  of  Middlefex. 

11.  Next  in  order  comes  Enolish  heroic  verse  ; 
which  ftiall  be  examined  under  the  heads  of  number,  ac¬ 
cent,  quantity,  mov  ment,  and  finu/e.  Thefe  have  been 
treated  in  fo  clear  and  mafterly  a  manner  by  Sheridan 
in  his  Art  of  Reading,  that  we  ftiall  have  little  more 
to  do  than  abridge  his  doArlne,  and  point  out  the  tew 
inftaiices  in  which  attachment  to  a  fyftem  and  partidity 
to  his  native  tongue  feem  to  have  betrayed  him  into 
error,  or  at  leaft  made  him  carry  to  an  extreme  what  is 
iuft  only  when  ufed  with  moderation. 

»  Jrt »/  “  Numbers,  in  the  ftrift  fenfe  of  the  word  ,  whether 

regard  to  poetry  or  mufic,  cofifift  in  certam  im- 
“•  preffions  made  on  the  car  at  ftated  and  regular  diftances. 
The  loweft  fpecies  of  numbers  is  a  double  ftroke  ot  the 
fame  note  or  found,  repeated  a  certain  number  of  times, 
at  equal  diftances.  The  repetition  of  the  fame  /m.y/e 
note  in  a  continued  feries,  and  exaftly  at  equal  diftances, 
like  the  tickling  of  a  clock,  has  in  it  nothing  numerous; 
hut  the  fame  note,  t-wke  ftruck  a  certain  number  ot 
times,  with  a  paufe  between-  each  repeUtton  of  double 
the  time  of  that  between  the  Jlrokes,  is  numerous.  1  be 
reafon  is,  that  the  pleafure  arifing  from  numbers,  con- 
fliis  in  the  obfervation  of  proportion  ;  novy  the  repeti¬ 
tion  of  the  fame  note,  in  exa(fl:ly  the  fame  intervals ^  will 
admit  of  no  proportion.  But  the  fame  note  twice  ilniCx;;, 
with  the  paufe  of  one  between  the  two  ftrokes,  and  re¬ 
peated  again  at  the  dillance  of  a  paufe ^  equal  to  twoi, 
admits  of  the  proportional  meafiirement  in  the  paufes  of 
two  to  one,  to  which  time  can  be  beaten,  and  is  the  bw- 
ell  and  fimpleft  fpecies  of  numbers.  It  may  be  exem¬ 
plified  on  the  drum,  as  tu'  m-tu'm-tu'm-tu'm-tu'm-tu'm, 

The  next  progrefiion  of  numbers  is,  when  the  fame 
note  is  repeated,  but  in  fuch  a  way  as  that  one  makes  a 
VoL.  XV.  Part  I. 
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more  fcnfible  impreffion  on  the  enr  than  tlie  other,  by 

being  more  forcibly  ftruck,  and  therefore  having  a  great-  L.. 

er  degree  of  loudnefs  ;  as  ti-tu  m— ti-tu  m  ;  or,  tu  m-ti 

-tum-ti;  or  when  two  weak  notes  precede  a  more 

forcible  one,  as  ti-ti-tu'm— ti-ti-tu  m ;  or  y^’hyn  the 

w^eak  notes  follow  the  forcible  one,  tu  m-ti-ti-tu  m- 

ti-ti. 

In  the  firfl  and  loweft  fpecies  of  numbers  which 
we  have  mentioned,  as  the  notes  are  exa6fly  the  fame 
in  every  refpe6f,  there  can  be  no  proportion  obferyed 
but  in  the  time  of  the  paufes.  In  the  fecond,  which 
rifes  in  a  degi'ee  juft  above  the  other,  though  the  notes 
are  ftill  the  fame,  yet  there  is  a  diverfity  to  be  obferved 
in  .their  rcfpedlive  loudnefs  and  foftnefs,  and  theiefoie  a 
meafurable  proportion  of  the  quantity  of^  found.  In 
them  we  muft  Hkewife  take  into  confideration  the  order 
of  the  notes,  whether  they  proceed  from  ftrong  to  weak, 
or  from  weak  to  ftrong  -/for  this  diverfity  of  order  oc- 
cafions  a  great  difference  in  the  impreffions  made  upon 
the  ear,  and  in  the  effe6ls  produced  upon  the  mind. 

To  exprefs  the  diverfity  of  order  in  the  notes  in  all  its 
feveral  kinds,  the  common  term  movement  may  be  ufed, 
as  the  term  meafure  will  properly  enough  exprefs  the  dif¬ 
ferent  proportions  of  time  both  in  the  paufes  and  in  the 
notes.” 

For  it  is  to  be  obfer\'ed,  that  all  notes  are  not  of  the 
fame  length  or  on  the  fame  key.  In  poetry,  as  well  as 
in  mufic,  notes  may  be  high  or  low,  flat  or  (harp  ;  and 
fome  of  them  may  be  prolonged  at  pleafure.  Poetic 
numbers  arc  indeed  founded  upon  the  very  fame  prin** 
ciples  with  thofe  of  the  mufical  kind,  and  are  governed 
by  limilar  laws  (fee  Music).  Proportion  and  order  are 
the  fources  of  the  pleafure  which  we  receive  from  both; 
and  the  beauty  of  each  depends  upon  a  due  'obfervation 
of  the  laws  of  meafure  and  movement.  The  effential 
difference  between  them  is,  that  the  matter  of  the  one 
is  articulate,  that  of  the  other  inarticulate  founds  :  but 
fyllables  in  the  one  correfpond  to  notes  in  the  other  ; 
poetic  feet  to  mufical  bars;  and  verfes  to  ftrains  ;  m 
a  word,  they  have  all  like  properties,  and  are  governed 
J>y  laws  of  the  fame  kind. 

“  From  what  has  been  faid,  it  is  evident,  that  the 
ejfence  of  numbers  confifts  in  certain  impreffions  made  on 

mind  through  the  ear  at  ftated  and  regular  diftances 
of  time,  with  an  obfervation  of  a  relative  proportion  in 
thofe  diftances  ;  and  that  the  other  circumftances  of 
long  or  fhort  in  fyllables,  or  diverfity  of  notes  in  utter¬ 
ing  them,  are  not  effentials  but  only  accidents  ot  poetic 
numbers.  Should  this  be  qiicftioned,  the  objedor  might 
be  filenced  by  having  the  experiment  tried  on^  a  drum, 
on  which,  although  it  is  incapable  ^  of  producing  long 
or  fiiort,  high  or  low  notes,  there  is  no  kind  of  metre 
which  may  not  be  beat.  That,  therefore,  which  regu¬ 
lates  the  feries  and  movement  of  the  impreiiiuns  given 
to  the  ear  by  the  recitation  of  an  Englifh  verfe,  milft, 
when  properly  tiifpofed,  conftitute  the  effence  of  Eng- 
lifii  poetic  numbers  ;  but  it  is  the  accent  which  parti¬ 
cularly  impreffes  the  found  of  certain  fyllables  or  letters 
upon  the  car ;  for  in  eveiy  w6rd  there  is  a  fyllable  or 
letter  accented.  The  necefiity  and  ufc  of  the  accent, 
as  well  in  profe  as  in  verfe,  we  fiiall  therefore  proceed 
to  explain. 

“  As  words  may  be  formed  of  various  numbers  of 
fyllables,  from  one  up  to  eight  or  nine*,  it  was  necef- ^ /frf  c/ 
fary  that  there  fliould  be  fome  peculiar  mark  to  diftin-  J 
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Verfifica-  guiili  words  from  disjointed  fyllablcs,  othcrwifc  fpcech 
^  ,  would  be  nothing  but  a  continued  fucceffion  of  fyllables 

conveying  no  ideas.  This  clillindlion  of  one  word  from 
another  might  be  made  by.  a  perceptible  paufe  at  the 
end  of  each  in  fpeaking,  analagous  to  the  diftance  made 
between  tliem  in  writing  and  in  printing.  But  thefe 
paufes  would  make  difeourfe  difguitingly  tedious  ;  and 
though  they  might  render  words  fiifficiently  difi:in£f, 
they  would  make  the  meaning  of  fentences  extremely 
coiifufed.  Words  might  alfo  be  diftinguilhed  from  each 
other,  and  from  a  coHedlion  of  detached  fyllables,  by  an 
elevatwti  or  deprejfwn  of  the  voice  upon  one  fyllable  of 
each  word  ;  and  this,  as  Is  well  known  to  the  learned, 
was  the  praclice  of  the  Greeks  and  Romans.  But  the 
Englifh  tongue  has  for  this  piirpofe  adopted  a  mark  of 
the  eafieil  and  fimpleft  kind,  which  is  called  acemt.  By 
accent  Is  meant,  a  certain  flrefs  of  the  voice,  upon  a 
particular  letter  of  a  fyllable,  which  diftingui flies  it  from 
the  reft,  and  at  the  fame  time  dlllinguifties  the  fyllable 
itfelf  to  which  it  belongs  from  the  other  fyllables  which 
compofe  the  word.  Thus,  in  the  word  hab'it,  the  ac¬ 
cent  upon  the  h  diftinguiflies  that  letter  from  the  others, 
and  the  firft  fyllable  from  the  laft  ;  add  more  fyllables 
to  It,  and  It  will  ft  111  do  the  fame,  as  kaUitable,  In 
the  word  accept^  the  p  is  the  diftinguilhed  letter,  and 
tlie  fyllable  which  contains  it  the  diftinguiftied  Syllable; 
but  if  we  add  more  fyllables  to  it,  as  in  the  word  ad- 
ceptahle^  the  feat  of  the  accent  is  changed  to  the  firft 
fyllable,  of  which  c  is  the  diftingniflied  letter.  Every 
word  in  our  language  of  more  fyllables  than  one  has 
,  one  of  the  fyllables  diftinguilhed  from  the  reft  in  this 
manner,  and  eveiy  monofyllable  has  a  letter.  Thus, 
in  the  word  hat  the  t  is  accented.  In  hah  the  vowel 
in  cuV  the  //,  and  in  cube  the  u  :  fo  that  as  articulation 
is  the  elTence  of  fyllables,  accent  is  the  eflence  of  words; 
which  without  it  would  be  nothing  more  than  a  mere 
fuccefTion  of  fyllables.’^ 

We  have  faid,  that  it  was  the  praclice  of  the  Greeks 
and  Romans  to  elevate  or  deprefs  their  voice  upon  one 
fyllable  of  each  word.  In  this  elevation  or  deprelTion 
conlilled  their  accent;  but  the  Englilh  accent  confifts  in 
the  mere  ftrefs  of  the  voice,  without  any  change  of  note. 
**  Among  the  Greeks,  all  fyllables  were  pronounced  ei¬ 
ther  in  a  high,  low,  or  middle  note  ;  or  elfe  in  a  union 
of  the  high  and  low  by  means  of  the  intermediate. 
The  middle  note,  which  was  exadlly  at  an  equal  di- 
flance  between  the  high  and  the  low,  was  that  in  which 
the  unaccented  fyllables  were  pronounced.  But  every 
word  had  one  letter,  if  a  monofyllable  ;  or  one  fyllable, 
if  it  conftfted  of  more  than  one,  diftinguiflied  from  the 
reft ;  either  by  a  note  of  the  voice  perceptibly  higher 
than  the, middle  note,  which  was  called  acute  accent ; 
or  by  a  note  perceptibly,  and  In  an  equal  proportion, 
lower  than  the  middle  one,  which  was  called  the  gra'ue 
accent ;  or  by  an  union  of  the  acute  and  grave  on  one 
fyllable,  which  was  done  by  the  voice  pafiing  from  the 
acute,  through  the  middle  note,  in  continuity  down  to 
the  grave,  which  was  called  the  circumflex.” 

“  Now  in  pronouncing  Englifli  words,  it  is  true  that 
one  fyllable  is  always  diftinguiflied  from  the  reft,  but 
it  is  not  by  any  perceptible  elevation  or  depreffion  of 
the  voice,  any  high  or  low  note,  that  it  Is  done,  but 
merely  by  dwelling  longer  upon  it,  or  by  giving  It  a 
more  forcible  ftroke.  When  the  ftrefs  or  accent  is  on 
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the  vowel,  we  dwell  longer  on  that  fyllable  than  on  the  Verfifica, 
reft  ;  as,  in  the  words  glory,  father,  holy.  When  it  is 
on  the  confonant,  the  voice,  pafling  rapidly  over  the  '"V***^ 
vowel,  gives  a  fmarter  ftroke  to  the  conionant,  which 
diftinguilhes  that  fyllable  from  others,  as  in  the  words 
bad  tit',  habit,  had  ro'wd^ 

Having  treated  fo  largely  of  accent  and  quantity,  next 
thing  to  be  conlidered  in  verfe  will  be  quickly  difeufted; 
for  in  Englifli  It  depends  wholly^  on  the  feat  of  the  ac¬ 
cent.  When  the  accent  or  ftrefs  is  on  the  vowel, 
the  fyllable  is  iiecefTarily  long,  becaufe  the  accent  can¬ 
not  be  made  without  dwelling  on  the  vowel  a  loiicrer 
time  than  ufual.  When  it  is  on  the  confonant,  the  fyl- 
lable  is  fliort ;  becaufe  the  accent  is  made  by  pafling 
rapidly  over  the  vowel,  and  giving  a  fmart  ftroke  of  the 
voice  to  the  following  confonant.  Thus  the  words  add^ 
led',  bid' ,  cud,  are  all  fhort,  the  voice  pafiing  quickly 
over  the  vowel  to  the  confonant ;  but  for  the  contrary 
reafoii,  the  words  dll,  laid,  bide,  cube,_  are  long  ;  the 
accent  being  on  the  vowels,  on  which  the  voice  dwells 
fome  time  before  it  takes  in  the  found  of  the  confo- 
nant.’’ 

Obvious  as  this  point  is,  it  has  wholly  efcaped  the 
obfervation  of  many  an  ingenious  and  learned  writer. 

Lord  Karnes  affirms*,  that  accenting  is  confined  in  *  F/,  c/* 
Englifli  heroic  verfe  to  tire  long  fyllables;  for  a  ftiort  vol.  iL 
fyUable  (fays  lie)  is  not  capable  of  an  accent :  and  Dr 
Forfter,  who  ought  to  have  underllood  the  nature  of 
the  Englilh  accent  better  than  his  Lovdffiip,  afles,  whe¬ 
ther  we  do  not  ‘  employ  more  time  in  uttering  the 
firft  fylLibles  of  heavily,  hajiily,  quickly,  flo-wh  ;  and  the 
fecond  in  folicit,  miflaking,  refearches,  delufive,  than  in  the 
others  To  this  qiiefiion  Mr  Sheridan  repiiesf ,  that  t  Art  of 
“  in  fome  of  thefe  words  we  certainly  do  as  the  Dodlor 
fuppofes;  mhajllly,  Jlb<wly,  mijldktng,  delufive,  for 
ftance  ;  where  the  accent  being  on  the  vowels  renders 
their  found  long:  but  In  all  fire  others,  haav'dly.  quick¬ 
ly,  foils’ -it,  rc-fead-ches,  where  the  accent  is  on  the  cori- 
fonant,  the  fyllables  heav\  quick',  lis  .  fer ,  are  pronoun¬ 
ced  as  rapidly  as  poflible,  arid  tire  vowels  are  all  fliort. 

In  the  Scotch  pronunciation  (continues  he)  they  would 
indeed  be  all  reduced  to  an  equal  quantity,  as  thus ; 
hdi-vtly,  hdis-tily,  queek4y,fl6w-!y,  fo-lee-cit,  refdir-ches, 
de-liUflve.  But  her*e  we  fee  that  the  four  fhort  fyllables 
are  changed  into  four  long  ones  of  a  different  found,  oc- 
cafroned  by  their  placing  the  feat  of  the  accent  on  the 
vowels  inftead  of  the  confonants :  thus  iriftead  of  hevt 
they  fay  haiv;  for  quicli ,  queek;  for  lis  ,  l^ece;  and  for 
fed,  fair. 

“  It  appears  therefore,  that  the  quantity  of  Englifli 
fyllables  is  adjufted  by  one  eafy  and  llmple  ruk  ;  which, 
is,  that  when  the  feat  of  the. accent  is.  on  a  vowel,  the 
fyllable  is  long  ;  when  on  a  confonant,  fliort ;  and  that 
all  unaccented  fyllables  are  fliort.  Without  a  due  ob- 
fer*vatiori  of  quantity  In  r^eciting  ver*fes  there  will  be  rro 
poetic  numbers ;  yet  In  compofing  Englilh  verfes  the 
poet  need  not  pay  the  Icaft  attention  to  the  quantity  of 
liis  fyllaliles,  as  meafure  and  movement  will  refult  from 
the  obfervation  of  other  laws,  which  are  now  to  he  ex¬ 
plained. 

It  has  been  affirmed  by  a  writer*  of  great  authority  • 
among  the  critics,  that  in  Englifli  heroic  verfe  every  Katnu, 
line  confifts  of  ten  fyllables,  five  fliort  and  five  long ; 
from  which  there  are  but  two  exceptions,  both  of  them 
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Verf.fica.  fare.  The  firft  js,  where  esch  line  of  a  couplet  is  made 
tioti.  eleven  fyllabke,  by  an  additional  /hort  fyllable  at  the 
end. 

There  heroes  wit's  are  kep  t  in  pond  ’rous  vafes, 

And  beaus'  in  fnyfT-boxes  and  tweezer-cafes. 

The  other  exception,  lie  fays,  concerns  the  fecond  line 
of  a  couplet,  which  is  fometimes  ftretched  out  to  twelve 
fyllabies,  termed  an  Akxandnne  line. 

A  ncedlefs  Alexandrine  ends  the  fong, 

That,  like  a  wounded  fnake,  drags  its  flow  length 
along. 

After  what  has  been  juft  faid,  it  ismeedlefs  to  ftop  for 
the  purpofe  of  pointing  out  the  ingenious  author's  mi- 
ftake  refpeaing  long  and  fliort  fyllables.^  Every  atten¬ 
tive  reader  of  what  has  been  already  laid  down,  muft 
perceive,  that  in  the  firft  line  of  the  former  couplet, 
though  there  are  no  fewer  than  fix  accented  fyllables 
when  it  is  properly  read,  yet  of  thefe  there  are  but 
three  that  are  long,  -nix.  thofe  which  have  the  accent 
on  the  vowel.  Our  bufinefs  at  prefent  is,  to  fhow  the 
falfity  of  the  rule  which  reftrains  the  heroic  line  to  ten 
fyllables  ;  and  this  we  fliall  do  by  producing  lines  of  a 
greater  number. 

And  the  fhrill  founds  ran  echoing  tlirough.the  wood. 

This  line,  though  it  confifts  of  eleveh  fyllables,  and  has 
thelaft  of  thofe  accented,  or,  as  Lord  Karnes  would  fay, 
long,  is  yet  undoubtedly  a  heroic  verfe  of  very  fine 
found.  Perhaps  the  advocates  for  the  rule  may  con¬ 
tend,  that  the  vowel  o  in  echoing  ought  to  be  ftruck 
out  by  an  apoftrophe  ;  but  as  no  one  reads. 

And  the  flirill  founds  ran  ech’ing  through  the  wood, 

it  is  furely  veiy  abfiird  to  omit  in  siting  what  canno^ 
be  omitted  In  utterance.  The  two  following  lines  have 
each  eleven  fyllables,  of  which  not  one  can  be  fupprefled 
in  recitation. 

Their  glittering  textures  of  the  filmy  dew. 

The  great  hierarchal  ftandard  was  to  move, 

Mr  Sheridan  quotes  as  a  heroic  line, 

O'er  many  a  frozen,  many  a  fiery  Alp ; 

and  obferves  what  a  monftroiis  line  It  would  appear,  if 
pronounced, 

O’er  man’  a  frozen,  man’  a  fi’ry  AIp^ 

inftead  of  that  noble  verfe,  which  it  certainly  is,  when 
all  the  thirteen  fyllables  are  diftinAly  uttered.^  He 
then  produces  a  couplet,  of  which  the  former  line  has 
fourteen,  and  the  latter  twelve  fyllables. 

And  many  an  amorous,  many  a  humorous  lay, 
Which  many  a  bard  had  chaunted  many  a  day. 

That  this  Is  a  couplet  of  very  fine  found  cannot  be  con¬ 
troverted  ;  but  we  doubt  whether  the  numbers  of  it  or 
©f  the  other  quoted  line  of  thirteen  fyllables  be  truly  he¬ 
roic.  To  our  ears  at  leaft  there  appears  a  very  percep¬ 
tible  difference  between  the  movement  of  thefe  verfes 
and  that  of  the  verfes  of  Pope  or  Dry  den  ;  and  we 
think,  that,  though  fuch  couplets  or  “ingle  lines  may, 
for  the  fake  of  variety  or  exprelfion,  be  admitted  into 
«  heroic  poem,  yet  a  poem  w'holly  compofed  of  them 


259 

It  has  a  much  VerfiBca, 
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would  not  be  confidered  as  heroic  verfe. 
greater  refemblance  to  the  verfe  of  Spenfer,  which  is  ^ 
now  broke  into  two  lines,  of  which  the  firft  Ims  eight 
and  the  fecond  fix  fyllables.  Nothing,  however,  feems 
to  be  more  evident,  from  the  other  quoted  inftances, 
than  that  a  heroic  line  Is  not  confined  to  the  fyllables, 
and  that  it  is  not  by  the  number  of  fyllables  that  an 
Englifn  verfe  Is  to  be  meafured. 

But  if  a  heroic  verfe  in  our  tongue  be  not  compo*i 
fed,  as  in  rench,  of  a  certain  number  of  fyllables,  how 
is  It  formed  ?  We  anfwer  by  feet,  as  was  the  hexameter 
line  of  the  ancients  *,  though  between  their  feet  and 
ours  there  is  at  the  fame  time  a  great  difference.  The 
poetic  feet  of  the  Greeks  andRomans  arc  formed  byquan- 
tity,  thefe  of  the  Englilh  by  ftrefs  or  accent.  “  Though 
thefe  teims  are  in  continual  ufe,  and  in  the  mouths  of 
all  who  treat  of  poetic  numbers,  very  confufed  and  er¬ 
roneous  ideas  are  fometimes  annexed  to  them.  Yet  as 
the  knowledge  of  the  peculiar  genius  of  our  language 
with  regard  to  poetic  numbers  and  its  chara<51:eriftical 
difference  from  others  in  that  refped,  depends  upon  our 
having  clear  and  precife  notions  of  thofe  terms,  it  will 
be  neceffary  to  have  them  fully  explained.  The  ge¬ 
neral  nature  of  them  has  been  already  fufiiciently  laid 
open,  and  we  have  now  only  to  make  lome  obfervatlons 
on  their  particular  effedls  in  the  formation  of  metre.  ^ 

“  No  fcholar  Is  Ignorant  that  quantity  Is  a  term  which 
relates  to  the  length  or  the  flioitnefs  of  fyllables,  and 
that  a  long  fyllable  is  double  the  length  of  a  (hort  one. 
Now  the  plain  meaning  of  this  is,  that  a  long  fyllable 
takes  up  double  the  time  in  founding  that  a  ihort  one 
does ;  a  fad  of  which  the  ear  alone  can  be  the  judge. 
When  a  fyllable  in  Latin  ends  with  a  confonant,  and 
the  fubfequent  fyllable  commences  with  one,  every 
fchool'boy  knows  that  the  former  is  long,  to  ufe  the 
technical  term,  by  the  law  of  pnJtUon,  This  rule  wa« 
in  pronunciation  ftrldly  obferved  by  the  Romans,  who 
always  made  fuch  fyllables  long  by  dwelling  on  the 
vowels ;  whereas  the  very  reverfe  is  the  cafe  with  us,  be- 
caiifc  a  quite  contrary  rule  takes  place  In  Eiiglifh  w'ords 
fo  conllruded,  as  the  accent  or  ftrefs  of  the  voice  is 
in  fuch  cafes  always  transferred  to  tlie  confonant,  and 
the  preceding  vowel  being  rapidly  paffed  over,  that 
fyllable  is  of  courfe  fhort. 

The  Romans  had  another  rule  of  profody,  that 
when  one  fyllable  ending  with  a  vowel,  was  followed 
by  another  beginning  with  a  vowel,  the  former  fyllable 
was  pronounced  fliort ;  whereas  in  Englifh  there  is  ge¬ 
nerally  an  accent  in  that  cafe  on  the  former  fyllable, 
as  in  the  word  phus^  which  renders  the  fyllable  long. 
Pronouncing  Latin  therefore  by  onr  own  rule,  as  in 
the  former  cafe,  we  make  thofe  fyllables  fliort  which 
were  founded  long  by  them  ;  fo  in  the  latter,  we  make 
thofe  fyllables  long  which  with  them  were  fliort.  We 
fay  ar^ma  and  i}irmv!qur^  inftead  of  arma  and  virumque  ; 
fdo  and  ttius,  inftead  of  few  and  tumK 

Having  made  thefe  preliminary  obfervations,  we 
proceed  now  to  explain  the  nature  of  poetic  feet.  Feet 
in  verfe  correfpond  to  bars  in  mufic :  a  certain  number  of 
^.'llables  conneded  form  a  foot  in  the  one,  as  a  certain 
number  of  notes  make  a  bar  in  the  other.  They  arc 
called  feet,  becaufe  it  is  by  their  aid  that  the  voice 
as  It  were  fteps  along  through  the  verfe  in  a  meafured 
pace  ;  and  it  is  neceffary  that  the  fyllables  which  mark 
this  regular  movement  of  the  voice  ftiould  in  fome 
K  k  2  meafwe 
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Verffica-  meafure  be  diflingulflied  from  the  others.  This  dl- 
ftindlion,  as  we  have  already  obfeived,  was  made  among 
ancient  Romans,  by  dividing  their  fyllables  into  long 
and  fhort,  and  afeertaining  their  quantity  by  an  exad 
proportion  of  time  in  founding  them  ;  the  long  being 
to  the  fhort  as  two.  to  one  ;  and  the  long  fyllables,  be¬ 
ing  thus  the  more  important,  marked  the  movement  of 
the  verfe.  In  Englifh,  fyllables  are  divided  into  accent¬ 
ed  and  unaccented  ;  and  the  accented  fyllables  being  as 
ilrongly  didinguilhed  from  the  unaccented,  by  the  pe¬ 
culiar  ftrefs  of  the  voice  upon  them,  are  as  capable 
of  marking  the  movement,  and  pointing  out  the  regu¬ 
lar  paces  of  the  voice,  as  the  long  fyllables  were  by 
their  quantity  among  the  Romans.  Hence  it  follows, 
that  our  accented  fyllables  correfponding  to  their  long 
ones,  and  our  unaccented  to  their  fliort,  in  the  llrudlure 
of  poetic  Ret,  an  accented  fyllable  followed  by  one  un¬ 
accented  in  the  fame  foot  will  anfwer  to  their  trochee  ; 
and  preceded  by  an  unaccented  one,  to  their  iambus  ; 
and  fo  with  the  reft. 

“  All  feet  ufed  in  poetry  confift  either  of  two  or 
three  fyllables ;  and  the  feet  among  the  ancients  were 
denominated  from  the  number  and  quantity  of  their 
fyllables.  The  meafure  of  quantity  was  the  fhort  fyl¬ 
lable,  and  the  long  one  in  time  was  equal  to  two  fhort, 
A  foot  could  not  confift  of  lefs  than  two  times,  becaufe 
it  muft  contain  at  leaft  two  fyllables ;  and  by  a  law  re- 
fpe£l:ing  numbers,  which  is  explained  elfewhere  (fee 
Music),  a  poetic  foot  would  admit  of  no  more  than 
four  of  thofe  times.  Confequently  the  poetic  feet  were 
neceftarily  reduced  to  eight ;  four  of  two  fyllables,  and 
four  of  three.  Thofe  of  two  fyllables  muft  either  con¬ 
fift  of  two  fhort,  called  a  pyrrhic ;  two  long,  called  a 
fpondee  ;  a  long  and  a  fhort,  called  a  trochee  ;  or  a  fhort 
and  a  long,  called  an  iambus.  Thofe  of  three  fyllables 
were,  either  three  fhort,  a  tribrach ;  a  long  and'  two 
fhort,  a  daclyj;  a  fhort,  Iteng,  and  fhort,  an  amphibrach; 
or  two  fhort  and  a  long,  an  anapaji  (y). 

We  are  now  fufficiently  prepared  for  confi dering  what 
feet  enter  into  the  compofition  of  an  Englifh  heroic  verfe. 

The  Greeks  and  Romans  made  ufe  of  but  two  feet 
in  the  ftru61;ure  of  their  hexameters ;  and  the  Englifh 
heroic  may  be  wholly  compofed  of  one  foot,  viz.  the 
iambicy  which  is  therefore  the  foot  moft  congenial  to 
,that  fpecies  of  verfe.  Our  poetry  indeed  abounds  with 
verfes  into  which  nq  other  foot  is  admitted.  Such  as, 

The  pow'^rs  |  gave  ear  |  and  granjted  half  |  his  pray'r, 
The  rest'  |  the  winds  j  difpers’d  |  in  emp'|ty  air. 

Gur  heroic  line,  however,  is  not  wholly  reftrained  to 
the  ufe  of  this  foot.  In  the  opinion  of  Mr  Sheridan 
it  admits  all  the  eight  before  enumerated  5  and  it  cer¬ 
tainly  excludes  none,  unlefs  perhaps  the  tribrach.  It 
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is  known  to  every  reader  of  Englifli  poetry,  that  feme  Verfifica, 
of  the  fineft  heroic  verfes  in  our  language  begin  with  a 
trochee;  and,  that  Pope,  the  fmootheft  of  all  our  ver- 
fifiers,  was  remarkable  for  his  ufe  of  this  foot,  as  is  evi¬ 
dent  from  the  following  example,  where,  four  fucceed- 
ing  lines  out  of  fix  have  a  trochaic  beginning. 

Her  lively  looks  a  fprightly  mind  difclofe. 

Quick  as  I  her  eyes  |  and  as  uiifixM  as  thofe : 

Favours  |  to  none  1  to  all  flic  foiiles  extends, 

O  ft  fhe  j  rejects  )  but  never  once  offends. 

Bright  as  |  the  fun  |  her  eyes  the  gazers  ftrike, 

And  like  the  fun, fhe  ftiines  on  all  alike. 

The  ufe  of  this  foot,  however,  is  not  neceftarily  con¬ 
fined  to  the  beginning  of  a  line.  Milton  frequently 
introduces  it  into  other  parts  of  the  verfe ;  of  which 
take  the  following  inftances  : 

That  all  I  was  loft'  |  back'  to  [  the  thick'let  flunk— 

Of  E  ve  j  whofe  ey'e  [  darted  contajgious  fire. 

The  laft  line  of  the  following  couplet  begins  with 
pyrrhic  : 

She  faid,  |  and  melting  as  in  tears  fhe  lay, 

In  a  I  foft  ailjver  ftream  difiblvM  away  ; , 

But  this  foot  is  introduced  likewife  with  very  good  ef-- 
feff;  into  other  parts  of  the  verfe,  as 

Pant  on  |  thy  lip'  j  and  to  (  thy  heart  |  bepre{l.| 

The  phantom  flies  me  j  as  unlklnd  as  you. 

Leaps  o’er  the  fence  with  eafe  |  into  |  the  fold. 

the  j  fhrilh  founds  ]  ran  echoing  through  the  wood*. 

Ill  this  laft  line  we  fee  tltat  the  firft  foot  is  a  pyrrhic 
and  the  fecqnd  di  jpondee  ;  but  in  the  next  the  two  firft. 
feet  are  fpondees. 

Hills  peep  j  o’er  hill's  |  and  Alps  j  on  Alps  |  arife*. 

In  the  following  verfe  a  trochee  is  fucceeded  by  two  fpon-. 
dees,  of  which  the  former  is  a  genuine  fpondee  by  quan-- 
tity,  and  the  latter  equivalent  to  a  fpondee  by  accent. 

See  the  |  bold  youth  j  ftrain  up'  the  threatfning  fteep. 

We  (hall  now  give  fome  inftances  of  lines  containing 
both  the  pyrrhic  and  the  ftondvey  and  then  proceed  to. 
the  confideration  of  the  other  four  feet. 

That  on  j  weak  wings  (  from  far  purfues  your  flight... 

Thro’  the  j  fair  feene  |  roll  ft  w  |  the  ling’ring  ftreams* 

On  h-r  I  whife  breas  t  •  a  fparkling  crofs  fhe  wore. 

Of  the  four  triflyllabic  feet,  the  firft,  of  which  we  /halt' 
give  inftances  in  heroic  lines,  is  the  da£tyl;  as 

Mur  muring,  |  and  with  |  him'  fled  j  the  fhades  ]  of  night. 

Hov  ering 


(  y)^  For  the  convenience  of  the  lefs  learned  reader  we  (hall  here  fubjoin  a  feheme  of  poetic  feet,  tding  the  marks 
(-  o)  in  ufe  among  the  Latin  grammarians  to  denote  the  genuine  feet  by  quantity  ;  and  the  following  marks* 
(  '  o)  to  denote  the  Enghfh  feet  by  accent  which  anfwer  to  thofe. 


Trochee 

Roman 

-  u 

Englifh 

! 

Roman 

DaAyl  •  \j  Kf 

Englifh. 

'  V  0 

Iambus 

u  -  u  ^ 

Amphibrach  u  -  0 

0  ^  v>- 

Spondee 

Anapaeft  u  0  - 

yj  a  ^ 

Pyrrhic 

u  0 

W  \J 

Tribrach 

\j  yr 

tion. 
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Hovenng  1  on  wing  |  un'der  j  cape J  of  hell. 

Tim  orous  i  and  flothful  yet  he  pleafed  the  ear. 

Of  truth.  1  in  word  '  mightier  \  than  they  1  in  arms. 

Of  the  atinp^sj  a  fingle  Inftance  lhall  fuffice  ;  for  except 
by  Milton  it  is  not  often  ufed. 

The  great  \  hierar|chal  ftandard  was  to  move. 

The  amphibrach  is  employed  in  the  four  Mowing  verfes, 
and  in  the  three  laft  with  a  very  fine  effeA. 

With  wheels  |  yet  hover  ing  o’er  the  ocean  brim- 
Rous'd  from  their  fliunber  on  |  that  ficlry  |  couch* 

While  the  (  promiscuous  crowd  ftood  yet  aloof. 

Throws  his  deep  flight  |  m  many  |  an  aijry  whirl. 

Having  thus  fufficiently  proved  that  the  Englifh  he¬ 
roic  vo-fe  admits  of  all  the  feet  except  the  tribrachy  it 
may  be  proper  to  add,  that  from  the  nature  of  our  ac¬ 
cent  we  have  duplicates  of  tliefe  feet,  viz.  fucli  as  are 
formed  by  quantity,  and  fuch  as  are  formed  by  the  mere 
of  the  voice  ;  an  opulence  peculiar  to  our  tongue, 
and  which  may  be  the  fource  of  a  boundlefs  variety. 
But  as  feet  formed  of  fyllables  which  have  the  accent 
or  iBus  on  the  confonant  are  neceffarily  pronounced  in 
lefs  time  than  fimilar  feet  formed  by  quantity,  it  may 
be  objeded,  that  the  meafure  of  a  whole  line,  con- 
llruded  in  the  former  manner,  muft  be  fhorter  than 
that  of  anotlier  line  conftrudted  in  the  latter  ;  and  that 
the  intermixture  of  verfes  of  fuch  different  meafures 
in  the  fame  poem  mufl  have  a.  bad  effedf  on  the  melody, 
as  being  delfrudlive  of  proportion.  This  objeftion 
would  be  well-founded,  were  not  the  time  of  the  fhort 
accented  fyllables  compenfated  by  a  fn\all  paufe  at  the 
end  of  each  word  to  which  they  belong,  as  is  evident 
in  the  following  verfe  : 

Tlien  rus  [tling  crack'lling  crafh’ing  thun'lder  down* 

This  line  is  formed  of  iambics  by  accent  upon  confo- 
nants,  except  the  lail  fyllable  ;  and  yet  by  means  of 
thefc  foft  paufes  or  refls,  the  meafure  of  the  whole  is 
equal  to  that  of  the  following,  which  confifls  of  pure 
iambics  by  quantity. 

O’er  heaps  [  of  riilla  flalk’d  |  the  ftatejly  hind. 

Movement,  of  fo  much  importance  in  verfificatlon, 
Tegards  the  order  of  fyllables  in  a  foot,  meafure  their 
quantity.  •  The  order  of  fyllables  refpeds,  their  progrefs 
from  fhort  to  long  or  from  long  to  fhort,  as  in  the 
Oreek  and  Latin  languages  ;  or  from  ftrong  to  weak 
or  weak  to  flrong,  /.  from  accented  or  unaccented 
fyllables,  as  in  our  tongue.  It  has  been  already  ob- 
ferved,  that  an  Englifh  heroic  verfe  may  be  compofed 
wholly  of  iambics ;  and  experience  fhows  that  fucli 
verfes  have  a  fine  melody.  But  as  the  ilrefs  of  the 
voice,  in  repeating  verfes  of  pure  iambics,  is  regularly 
on  every  fecond  fyllable,  fuch  uniformity  would  dlfguft 
the  ear  in  any  long  fucceffion,  and  therefore  fuch  changes 
were  fought  for  as  might  introduce  the  pleafure  of  va¬ 
riety  without  prejudice  to  melody  ;•  or  which  might 
even  contribute  to  its  improvement.  Of  this  nature 
was  the  introdu6lion  of  the  trochee  to  form  the  hrR 
foot  of  an  heroic  verfe,  which  experience  has  fhown  us 
is  fo  far  from  fpoiling  the  melody,  that  in  many  cafes 
it  heightens  it.  This  foot,  however,  cannot  well  be  ad¬ 
mitted  into  any  other  part  of  the  verfe  without  preju¬ 
dice  to  the  melody,  becaufe  it  interrupts  and  Hops  the 
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ufual  movement  by  another  dlre<Slly  oppofite.  But  Vcrfifica- 
though  it  be  excluded  with  regard  to  pure  melody,^  it  * 

may  often  be  admitted  into  any  part  of  the  yerfe  with 
advantage  to  expreffion,  as  is  well  known  to  the  readers 
of  Milton. 

‘‘  The  next  change  admitted  for  the  fake  of  variety, 
without  prejudice  to  melody,  is  the  intermixture  of 
pyrrhics  and  fpondecs ;  in  which  two  impreffions  in  the 
one  foot  make  up  for  tlie  want  of  one  in  the  other  ;  and 
two  long  fyllables  compenfatc  two  fhort,  fo  as  to  make 
the  fum  of  the  quantity  of  the  two  feet  equal  to  two 
iambics.  That  this  may  be  done  without  prejudice  to 
the  melody,  take  the  following  inftances : 


Qn  her  |  v/hTe  breaft  |  a  fparkling  crofs  fhe  wore. — 
Nor  th  I  deep  tracf  j  of  hell — fay  firfl  what  caufe.— 


This  intermixture  may  be  employed  ad  libitumy  in  any 
part  of  the  line  ;  and  fometimes  two  fpondees  may  be 
placed  together  in  one  part  of  the  verfe,  to  be  com- 
penfa^ed  by  two  pyrrhics  in  another  ;  of  which  Mr 
Sheridan  quotes  the  following  lines  as  inflances  ; 


Stood  rul’d  |  {lo5d  vail  |  infinlitiide  I  confined. 

Ot  —  —11  I  “ _ 1..1.  I  V.  lll'TI 


She  all  I  night  long  |  her  ambjrous  des'cant  fung* 


That  the  former  is  a  proper  example,  will  not  perhape 
be  queftioned  ;  but  tire  third  foot  in  the  latter  Is  certain¬ 
ly  no  pyrrhIc.  As  it  is  marked  here  and  by  him,  it  is 
a  tribrach  ;  but  we  appeal  to  our  Englifh  readers,  if  it 
ought  not  to  have  been  marked  an  amphibrach  by  ac* 
cent,  and  if  the  fourth  foot  be  not  an'  Iambus.  To  us 
the  feet  of  the  line  appear  to  be  as  follow  : 


She  all  I  night  15ng  |  Iv^r  am'6|r6us  des'jcant  fun'g. 

It  is  Indeed  a  better  example  of  the  proper  life  of  the 
amphibrach  than  any  wdiich  he  has  given,  unlefs  perhaps 
the  two  following  lines  ;  ' 


Up  to  I  the  fie|ry  conkave  tovVerling  high 
Thr5wshis  1  ftCep  flight  [  in  man'y  |  an  aijiy  whirl. 

That  In  tliefe  three  lines  the  introdu£lion  of  the  amphi¬ 
brach  does  not  hurt  the  melody,  wall  be  acknovldedged 
by  every  perfbn  who  has  an  ear  ;  and  thofe  who  have 
not,  are  not  qualified  to  judge.  But  we  appeal  to 
every  man  of  tafte,  If  the  two  amphibrachs  fucceeding 
each  other  in  the  laft  line  do  not  add  much  to  the 
expreflion  of  the  verfe;  If  this  be  queftioned,  we  have 
only  to  change  the  movement  to  the  common  iambicj,, 
and  we  fhall  difeover  how  feeble  the  line  will  become. 


Throws  his  I  fteep  flight  |  in  manjy  aijry  whirls. 

This  is  Ample  defcriptlon,  inftead  of  that  magical  power 
of  numbers  which  to  the  imagination  produces  the  ob- 
jed  Itfeif,  n.vhtrling  as  it  were  round  an  axis. 

Having  thus  fliown  that  the  iambus,  fpondee,  pyr- 
rhic,  and  amphibrach,  by  accent,  may  be  ufed  in  our 
meafure  with  great  latitude ;  and  that  the  trochee  may 
at  all  times  begin  the  line,  and  in  fome  cafes  with  ad¬ 
vantage  to  the  melody  ;  it  now  remains  only  to  addj» 
that  the  dadyl,  having  the  fame  movement,  may  be  in¬ 
troduced  In  the  place  of  the  trochee  ;  and  the  anapaeft 
in  the  place  of  the;  iambus.  In  proof  of  this,  were  not 
the  article  fwelling  In  our  hands,  we  could  adduce  many 
inflances  which  would  Ihow  what  an  inexhauftible  fund 
of  riches,  and  what  aft  immenfe  variety  of  materials,  are 
prepared  for  us,  “  ta  build  the  lofty  rhime.”  But  we 
^  ^  hafteu 
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Verfinca*  liaften  to  the  next  thing  to  be  confidered  in  the  art  of 
,  .  verfiFying,  which  k  known  by  the  name  of  paufes, 

poctic  paufcs  thcrc  are  two  forts,  the  rr- 
faral  znd  thQ  /in aL  The  cefural  divides  the  verfe  into 
equal  or  unequal  parts  ;  the  final  clofes  it.  In  a  v’erfe 
there  may  be  two  or  more  cefural  paufes,  but  it  is  evi¬ 
dent  that  there  can  be  but  one  final.  As  the  final 
paiife  concerns  the  reader  more  than  the  writer  of  verfes, 
it  has  been  feldom  treated  of  by  the  critics.  Yet  as  it 
is  this  final  paufe  which  in  many  cafes  difiinguifnes  verfe 
from  profe,  it  cannot  be  improper  in  the  prefect  article 
to  fhow  how  it  ought  to  be  made.  Were  it  indeed  a 
law  of  our  verfification,  that  every  line  fhould  termi¬ 
nate  with  a  Hop  in  the  feiife,  the  boundaries  of  the  mea- 
fure  would  be  fixed,  and  the  nature  of  the  final  paufe 
could  not  be  mifiaken.  But  nothing  has  puzzled  the 
bulk  of  readers,  or  divided  their  opinions,  more  than  the 
manner  in  which  tliofe  verfes  ought  to  be  recited,  where 
the  fenfe  docs  not  clofe  with  the  line  ;  and  whofe  lafi: 
words  have  a  neceflary  conneclion  wuth  thofe  that  be¬ 
gin  the  fubfequent  verfe.  “  Some  (fays  Mr  Sheridan) 
who  fee  the  necefiity  of  pointing  out  the  metre,  pro- 
.  nounce  the  lafl  word  of  each  line  in  fuch  a  note  as  ufu- 
ally  accompanies  a  comma,  in  marking  the  finallefh  mem¬ 
ber  of  a  fentence.  Now  this  is  certainly  improper,  be- 
caufe  it  makes  that  appear  to  be  a  complete  member 
of  a  fentence  which  is  an  incomplete  one  ;  and  by  dif- 
jolning  the  fenfe  as  well  as  the  w^ords,  often  confounds 
the  meaning.  Others  again,  but  thefe  fewer  in  num- 
,  ber,  and  of  the  more  abfurd  kind,  drop  their  voice  at 
the  end  of  every  line,  in  the  fame  note  W'hich  they  ufe 
in  marking  a  full  flop  ;  to  the  litter  annihilation  of  the 
fenfe.  Some  readers  (continues  our  author)  of  a  more 
enthufiaftic  kind,  elevate  their  voices  at  the  end  of  all 
verfes  to  a  higher  note  than  is  e^^r  ufed  in  the  flops 
Which  divide  the  meaning.  But  fuch  a  continued  re-' 
petition  of  the  fame  high  note  becomes  difgufling  by 
its  monotony,  and  gives  an  air  of  chanting  to  fuch  re¬ 
citation.  To  avoid  thefe  feveral  faults,  the  bulk  of 
readers  have  chofen  wh<it  they  think  a  fafer  courfe, 
which  is  that  of  running  the  lines  one  into  another  with¬ 
out  the  lead  paufe,  where  they  find  none  in  the  fenfe ; 
but  by  this  mode  of  recitation  they  reduce  poetiy  to 
fomething  worfe  than  profe,  to  verfe  run  mad. 

But  it  may  be  aflced,  if  this  final  paufe  mufl  be  mark¬ 
ed  neither  by  an  elevation  nor  by  a  deprefiion  of  the 
voice,  how  is  it  to  be  marked  at  all  ?  To  which  Mr 
Sheridan  replies,  by  making  no  change  whatever  in  the 
voice  before  it.  This  will  fufliciently  diftinguifli  it 
from  the  other  paufes,  the  comma,  femicolon,  &c.  be- 
caufe  fome  change  of  note,  by  raifing  or  deprefiing  the 
voice,  always  precedes  them,  wliilfl  the  voice  is  here 
only  fufpended. 

Now  this  paufe  of  fufpenfion  is  the  very  tiling  wanW 
ing  to  preferve  the  melody  at  all  times,  without  inter¬ 
fering  with  the  fenfe.  For  it  perfectly  marks  the  bound 
of  the  metre  ;  and  being  made  only  by  a  fufpenfion,  not 
by  a  change  of  note  in  the  voice,  it  never  can  affedl  the 
fenfe ;  becaufe  the  fentential  flops,  or  thofe  which  affedl 
the  fenfe,  being  all  made  with  a  change  of  note,  where 
there  ^  is  no  fuch  change,  the  fenfe  cannot  be  affedled. 
Nor  is  this  the  only  advantage  gained  to  numbers  by 
this  flop  of  fulpenfion.  It  alfo  prevents  the  monotony 
nt  the  end  of  lines ;  which,  however  pleafing  to  a  rude, 
is  difgufling  to  a  delicate,  ear.  For  as  this  flop  has 
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no  peculiar  note  of  its  own,  but  always  takes  that  which  Verilfica^ 
belongs  to  the  preceding  w^ord,  it  dianges  continually  ^ 

with  the  matter,  and  is  as  various  as  the  fenfe.  — 

Having  faid  all  that  is  neceflary  with  regard  to  the 
final,  we  proceed  now  to  confider  the  cefural,  paufe.  To 
thefe  two  paufes  it  will  be  proper  to  give  the  denomi¬ 
nation  of  mujicaly  to  diftinguifh  them  from  the  comma, 
femicolon^  Colon,  and  full  flop,  which  may  be  called  fen^ 
tential  paufes  ;  the  office  of  the  former  being  to  mark 
the  melody,  as  that  of  the  latter  is  to  point  out  the 
fenfe.  The  cefural,  like  the  final  paufe,  fometimes 
coincides  with  the  fentential ;  and  fometimes  takes  place 
where  there,  is  no  flop  in  the  fenfe.  In  this  lafl  cafe, 
it  k  exadly  of  the  fame  nature,  and  governed  by  the 
fame  laws  with  the  paufe  of  fufpenfion,  which  we  have 
j  ufl  defcribed.  « 

The  cefiire,  though  not  eflentlal,  is  however  a  great 
ornament  to  verfe,  as  it  improves  and  diverfifies  the 
melody,  by  a  judicious  management  in  vaiq'ing  Its  lltu* 
ation  ;  but  it  difeharges  a  flill  more  important  office  than 
this.  Were  there  no  cefure,  verfe  could  afplre  to  no 
higher  ornament  than  that  of  fimple  melody  ;  but  by 
means  of  this  paufe  there  is  a  new  fource  of  delight 
opened  in  poetic  numbers,  correfpondent  in  fome  (ort 
to  harmony  in  miific.  This  takes  its  rife  from  that  a6l 
of  the  mind  which  compares  the  relative  proportions 
that  the  members  of  a  verfe  thus  divided  bear  to  each 
other,  as  well  as  to  tliofe  in  the  adjoining  lines.  In  or¬ 
der  to  fee  this  matter  in  a  clear  light,  let  us  examine 
what  effe6l  the  cefure  produces  in  fingle  lines,  and 
afterwards  in  comparing  contiguous  lines  with  each 
other. 

With  regard  to  the  place  of  the  cefure,  Mr  Pope 
and  others  Have  exprefsly  declared,  that  no  line  appeared 
mufical  to  their  ears,  where  the  cefure  was  not  after 
the  fourth,  fifth,  or  fixth  fyllable  of  the  verfe.  Some 
have  enlarged  its  empire  to  the  third  and  feventh  fyl- 
lables  j  whilfl  others  have  aflerted  that  it  may  be  admit¬ 
ted  Into  any  part  of  the  line. 

“  There  needs  but  a  little  diflinguiflilng  (fays  Mr 
Sheridan)  to  reconcile  thefe  different  opinions.  If  me¬ 
lody  alone  is  to  be  confidered,  Mr  Pope  is  in  the  right 
when  he  fixes  its  feat  in  or  as  near  as  may  be  to  the 
middle  of  the  verfe.  To  form  lines  of  the  firft  melody, 
the  cefure  mufl  either  be  at  the  end  of  the  fecond  or 
of  the  third  foot,  or  In  the  middle  of  the  third  between 
the  two.  Of  this  movement  take  the  following  ex¬ 
amples  : 

1.  Of  the  cefure  at  the  end  of  the  fecond  foot. 

Our  plenteous  flreams  ||  a  various  race  fupply  ; 

The  bright-ey’d  perch  ||  with  fins  of  Tyrian  dye| 
llie  filver  eel  f|  In  fhining  volumes  roll’d  ; 

The  yellow  carp'  ||  in  fcales  bedrop’d  With  gold. 

2.  At  the  end  of  the  third  foot. 

With  tender  billet-doux  ||  he  lights  the  pyre. 

And  breathes  three  amorous  sighs  ||  to  raife  the  fire. 

3.  Between  the  two,  dividing  the  third  foot. 

The  fields  are  ravifli’d  ||  from  the  induflrious  fwains. 

From  men  their  cities,  |1  and  from  gods  their  fanes. 

Thefe  lines  are  certainly  all  of  a  fine  melody,  yet  they 
are  not  quite  upon  an  equality  in  that  refpe^.  Thofe 
which  have  the  cefure  in  the  middle  are  of  the  firft  or- 
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erfifica-  (let  j  tho^c  wlueh  h^vc  jt  at  toe  end  of  tho  ;,scor*d 
tion.  next ;  and  tliofe  which  have  the  paufc  at  the  end  of 
the  third  foot  the  laft.  The  reafon  of  thia  preference 
it  may  not  perhaps  be  difficult  to  affigm^ 

In  the  pleafure  ariiing  from  comparing  the  propor¬ 
tion  which  the  parts  of  a  whole  bear  to  each  otlier,  the 
more  eahly  and  diflindlly  the  mind  perceives  that  pro- 
V  portion,  the  greater  is  the  pleafure.  Now  there  is  no¬ 
thing  which  the  mind  more  indantaneoufly  and  clearly 
difeernsj  than  the  divifion  of  a  whole  into  two  equal 
parts,  w'hich  alone  would  give  a  fiiperiority  to  lines  of 
the  firft  order  over  thofe  of  the  other  two.  But  this  is 
not  the  only  claim  to  fuperiority  which  fuch  lines  pof- 
fefs.  The  cefure  being  in  them  always  on  an  unaccent¬ 
ed,  and  the  final  paufe  on  an  accented,  fyllable,  they 
have  a  mixture  of  variety  and  equality  of  which  neither 
of  the  other  orders  can  load,  as  in  thefe  orders  the 
cefural  and  final  paiifes  are  both  on  accented  fyllahles. 

In  the  divifion  of  the  other  two  fpecies,  if  we  refpe6l 
quantity  only,  the  propoitioo  is  exadly  the  fame,  the 
one  being  as  two  to  three,  and  the  other  as  three  to 
tw^o  ;  but  it  is  the  order  or  movement  which  here  makes 
the  difference.  In  lines  where  the  cefure  bounds  the 
fecond  foot,  the  fmaller  portion  of  the  verie  is  did  in 
order,  the  greater  lafl ;  and  this  order  is  reverfed  in 
lines  which  have  the  cefure  at  the  end  of  the  third  foot. 
Now,  as  the  latter  part  of  the  verfe  leaves  the  dronged 
and  mod  lading  imprcffioii  on  the  ear,  where  the  lar¬ 
ger  portion  belongs  to  the  latter  part  of  the  line,  the 
impreflion  mud  in  proportion  be  greater  ;  the  effedl:  in 
fo4ind  being  the  fame  as  that  produced  by  a  climax  ii; 
fenfe,  where  one  part  rifes  above  another. 

Having  fhown  in  what  manner  the  cefure  improves 
and  diverfides  the  melody  of  ^’erfe,  we  fhall  now  treat 
of  its  more  important  office,  by  which  it  is  the  chief 
fource  of  harmony  in  numbers.  But,  fird,  it  will  be 
neceffary  to  explain  what  we  mean  by  the  term  harmo* 
nf^  as  applied  to  verfe. 

Melody  in  mufic  regards  only  the  effects  produced 
by  fuccedive  founds ;  and  hannony,  dri^riy  {peaking^ 
the  effeds  produced  by  different  co-exiding  founds, 
whicli  are  found  to  be  in  concord.  Harmony,  there¬ 
fore,  in  this  fenfe  of  the  word,  can  never  be  applied  to 
poetic  numbers,  of  which  there  can  be  only  one  reciter, 
and  confequently  the  founds  can  only  be  in  fuccedion.- 
When  therefore  we  fpeak  of  the  harmony  of  verfe,  we 
mean  nothing  more  than  an  effed  produced  by  an  adion 
of  the  mind  in  comparing  the  different  members  of  verfe 
already  coiidruded  according  to  the  laws  of  melody 
with  each  other,  and  perceiving  a  due  and  beautiful  pro¬ 
portion  between  them. 

The  fird  and  lowed  perception  of  this  kind  of  har¬ 
mony  arifes  from  comparing  two  members  of  the  fame 
line  with  each  other,  divided  in  the  manner  to  be  feen 
in  the  three  indaiices  already  given  ;  becaufe  the  beauty 
of  proportion  in  the  members,  according  to  each  of 
thefe  divifions,  is  founded  in  nature.  But  there  is  a 
^  perception  of  harmony  in  verfifieation,  which  arifes 
from  the  comparifon  of  two  lines,  and  obferving  the 
relative  proportion  of  their  members ;  w'hether  they 
correfpond  exadly  to  each  other  by  fiinilar  divifions, 
as  in  the  couplets  already  quoted ;  or  whether  they  are 
diveifified  by  cefures  in  different  places.  As, 

See  the  bold  youth  ||  drain  up  the  threatening  deep, 
Rulh  thro’  the  thickets  jj  down  the  valleys  fweejp. 
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Where  we  find  the  cefure  at  the  end  i>fthe  fecond  foot  ^ 
of  the  firft  line,  and  in  the  middle  of  the  third  foot  of  ^ 
the  lad. 

Hang  o’^er  their  courfers  heads  |1  with  eager  fpeed. 

And  earth  rolls  back  1|  beneath  the  dying  deed. 

Here  the  cefure  is  at  the  end  of  the  third  foot  Jn^  the 

former,  and  of  the  fecond  in  the  latter  line. - -  The 

perception  of  this  fpecies  of  harmony  is  far  fupeilor  to 
the  former ;  becaufe,  to  the  pleafure  of  comparing  the 
members  of  the  fame  line  with  each  otner,  there  is  fu- 
peradded  that  of  comparing  the  different  members  of 
the  different  lines  with  each  other  ;  and  the  harmony  is 
enriched  by  having  four  members  of  “comparifon  iii- 
dead  of  two.  The  pleafure  Is  dill  increafed  in  compa- 
ring  a  greater  niiinber  of  lines,  and  obferving  the  rela¬ 
tive  proportion  of  the  couplets  to  each  other  in  point  of 
fimllarity  and  dlverlity.  ils  thus, 

Thy  foreds,  Windlbr,  ||  and  thy  green  retreats. 

At  onec  the  nionarcids  ||  and  the  mufe’s  feats. 

Invite  my, lays.  ||  Be  prefent  fylvan  maids. 

Unlock  your  fprings|j  and  open  all  your  fhades.  ^ 

Here  we  find  that  the  cefure  is  in  the  middle  of  the 
verfe  in  each  line  of  the  fird  couplet,  and  at  the  end  of 
the  fecond  foot  in  each  line  of  the  lad  ;  which  gives  a 
fimllarity  in  each  couplet  didinClly  confidcred,  and  a 
dlverlity  when  the  one  is  compared  with  the  other,  thar 
has  a  very'  pleafiiig  effe6I.  Nor  is  the  pleafure  lefs  where 
we  find  a  divedlty'  in  the  lines  of  each  couplet,  and  a 
fimllarity  in  comparing  the  couplets  themfclves.  As  ia' 
thefe. 

Not  half  fo  fwift  |[  the  trembling  doves  can  fly. 

When  the  fierce  eagle  ||  cleaves  the  liquid  flcy ; 

Not  half  fo  fwiftly  j|  the  fierce  eagle  moves, 

When  thro*  the  clouds ||  he  drives  the  trembling  doves;^ 

There  is  another  mode  of  dividing  lines  well  fuited  tQ 
the  nature  of  the  couplet,  by  Introducing  femipaufes,, 
which  with  the  cefure  divide  the  line  into  four  por¬ 
tions.  By  a  femipaufe,  we  mean  a  fmall  red  of  the 
voice,' during  a  portion  of  time  equal  to  half  of  that  ta¬ 
ken  up  by  the  cefure  ;  as  will  be  perceived  in  the  tollow'- 
ing  fine  couplet : 

Warms  !  in  the  fun  ||  refreflies  |  in  the  breeze, 

Glows  I  rn  the  dars  ||  and  bloffoms  |  in  the  trees. 

That  the  harmony,  and  of  courfe  tlie  pleafure,  re-* 
fulting  from  poetic  numbers,  is  increafed  as  well  by 
the  femipaufe  as  by  the  cefure,  is  obvious  to  every'  ear ; 
beeaufe  lines  fo  coiidruded  furnifli  a  greater  number  of 
members  for  comparifon  :  but  it  is  of  more  importance 
to  obferve,  that  by  means  of  the  feinipaufes,  lines  which, 
fepara.tcly  confidered,  are  not  of  the  fined  harmony', 
may'  y’et  produce  It  when  oppofed  to  each  other,  and 
compared  in  the  couplet.  -  Of  the  truth  of  this  obfer- 
valion,  the  following  couplet,  efpecially  as  it  fucceeds 
tlrat  immediately  quoted,  is  a  driking  proof ; 

I^ives  j  thro’  all  life  ||  extends  |  thro’  all  extent, 
Spreads  |  undivided  |1  operates  |  unfpent.- 

What  we  have  advanced  upon  this  fpecies  of  verfe, 
will  contribute  to  folve  a  poetical  problem  thrown  out 
by^  Dryden  as  a  crux  to  his  brethren :  it  was  to  ac¬ 
count  for  the  peculiar  beauty  of  that  celebrated  couplet 
in  Sir  John  Denham’s  Cooper's  Hil/j  where  he  thus  de- 
feribes  the  Thames ; 
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Verfifica.  Tho’  deep  |  yet  clear  H  tho*  gentle  |  yet  not  dull. 

^  Strong  I  without  rage  U  without  overflowing  |  full. 

This  deicription  has  great  merit  independent  of  the 
harmony  of  the  numbers ;  but  the  chief  beauty  of  the 
verfif  cation  lies  in  the  happy  difpofltion  of  the  paufes 
and  femipaufes,  fo  as  to  make  a  fine  harmony  in  each 
line  when  its  portions  are  compared,  and  in  the  couplet 
when  one  line  is  compared  with  the  other. 

Having  now  faid  all  that  is  neceflary  upon  paufes 
and  femipaufes,  we  have  done  the  utmofl:  juft  ice  taour 
fubjedl  which  the  limits  affigned^us  wall  permit.  Fed 
and  paufes  are  the  conftituent  parts  of  verfe  ;  and  the 
proper  adjuftment  of  them  depends  upon  the  poet’s 
knowledge  of  numbers,  accent,  quanta  ,  movement, 
all  of  which  we  have  endeavoured  briefly  to  explain.  In 
conformity  to  the  pra6lice  of  fome  critics,  w^e  might 
have  treated  feparately  of  rhime  and  of  blank  vei*fe  ; 
but  as  the  eflentials  of  all  heroic  verfes  are  the  fame. 
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fuch  a  dlvifion  of  our  fubjedl  would  have  thrown  no  Verfi^ea. 

light  updn  the  art  of  Englifli  verfiiication.  It  may  be 

juft  worth  while  to  obferve,  that  the  paufe  at  the  end 

of  a  couplet  ought  to  coincide,  if  poflible,  with  a  flight 

paufe  in  the  fenfe,  and  that  there  is  no  neceflity  for  thi^ 

coincidence  of  paufes  at  the  end  of  any  particular  blank 

werfe.  We  might  likewife  compare  our  heroic  line  with 

the  ancient  hexameter,  and  endeavour  to  appretiate  their 

refpedlive  m.erits  ;  but  there  is  not  a  reader  capable  of 

attending  to  fuch  k  comparlfon  who  will  not  judge  for 

hlmfelf ;  and  it  may  perhaps  be  queftioned,"  whether 

there  be  two  who  will  form  preclfely  the  fame  judgment.  ] 

Mr  Sheridan,  and  all  the  mere  Englifh  critics,  give  a 

high  degree  of  preference  to  our  heroic,  on  account  of 

the  Taft  variety  of  feet  which  it  admits ;  whilft  the 

readers  of  Greek  and  Latin  poetry  prefer  the  hexame-  | 

ter,  on  account  of  its  more  muficai  notes  and  majeftic  i 

length.  j 
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3?ogge  P^)GGE,  the  cataphractus  cottus,  in  Tch- 
il  thyology.  See  Cottus,  n*^  2. 

^  rpt^Qia.  POGGIUS  Bracciolinus,  a  man  of  great  parts 
^  and  learning,  who  contributed  much  to  the  revival  of 
knowledge  in  Europe,  was  born  at  Terranuova,  in  the 
territories  of  Fk>rence,  in  1380.  His  firft  public  em¬ 
ployment  was  that  of  writer  of  the  apoftolic  letters, 
which  he  held  10  years,  and  was  then  made  apoftolic 
fecretar)",  in  which  capacity  he  officiated  40  years,  un¬ 
der  feven  popes.  In  1453,  when  he  was  72  years  of 
age,  he  accepted  the  emplo)Tnent  of  fecretary  to  the  re¬ 
public  of  Florence,  to  which  place  he  removed,  and  died 
\  in  1459.  He  vifited  feveral  countries,  and  fearched 

many  monafterles,  to  recover  ancient  authors,  numbers 
of  which  he  brought  to  light ;  his  own  works  conflft  of 
moral  pieces,  orations,  letters,  and  A  Hiftory  of  Flo¬ 
rence  from  135010  1455?  which  is  the  moil  conflder- 
able  of  them. 

POGO,  is  a  name  by  which  the  inhabitants  of  the 
Philippine  Iflands  diftingulfh  their  quail,  wdiich,  though 
fmallerthan  ours,  is  in  every  other  refpe6f  very  like  it. 

POlCl'IERS,  an  ancient,  large,  and  confiderable 
town  of  France,  capital  of  Pol<5Iou,  It  was  a  bifllop’s 
fee,  and  contained  four  abbeys,  a  mint,  an  unlverflty  fa- 
'  .  nioiis  for  law,  22  parlfhes,  9  convents  for  men,  and  12 
nunneries.  There  are  here  feveral  -Roman  antiquities, 
and  particularly  an  amphitheatre,  but  partly  demoliftied, 
and  hid  by  the  houfes.  There  is  alfo  a  triumphal  arch, 
which  ferves  as  a  gate  to  the  great  ftreet.  It  is  not 
peopled  in  proportion  to  its  extent.  Near  this  place 
FHward  the  Black  Prince  gained  a  declflve  vidlory  over 
the  Frencli,  taking  King  John  and  his  fon  Philip  pri- 
foners,  in  1356,  whom  he  afterwards  brought  over  into 
England.  See  France,  71,  Stc. — It  is  feated  on  a 
hill  on  the  river  Clain,  52  miles  fouth-weft  of  Tours, 
and  j  20  north  by  eaft  of  Bourdeaux.  E.  Long.  o.  2C. 
N.Lat.46.  35. 

POICTOU,  a  province  of  France,  bounded  on  the 
north  by  Bretagne,  Anjou,  and  part  of  Touralne  :  on 
the  eaft  by  Touraine,  Berry,  andManche;  on  the  fouth 
.  by  Angoiimois,  Saintonge,  and  the  territory  of  Aunis^ 
and  on  the  weft  by  the  fea  of  Gafeony.  It  is  divided 
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into  the  Upper  and  Lower;  and  is  fertile  in  corn  and  Poiftois 
wine,  and  feeds  a  great  number  of  cattle,  particularly  ^P^kciana. 
mules.  It  was  in  pofleffioii  of  the  kings  of  Eng- 
land  for  a  confiderable  time,  till  it  was  loft  by  the  un¬ 
fortunate  Heiiiy  VI.  Poicliers  is  the  capital  town. 

6V/V  of  PoiC'Tou,  See  Medicine,  n*^  303. 

POINCIANA,  Barbadoes  flower-fence  :  A 
genus  of  the  moiiogynia  order,  belonging  to  the  decan- 
dria  clafs  of  plants  ;  and  in  the  natural  method  ranking 
under  the  33d  order,  Foment ace^e.  The  calyx  is  pen- 
taphyllous ;  the  petals  five,  the  uppermoft  larger  than 
the  reft  ;  the  ftamina  long,  and  all  fertile;  the  feed-vef- 
fel  a  legumen.  There  is  only  one  fpecies,  viz.  the  pul- 
chen'ima,  a  native  of  both  Indies.  It  rifes  with  a  ftraight 
ftalk  I  o  Or  1 2  feet  high,  which  is  covered  with  a  grey 
bark,  and  is  fometimes  as  thick  as  the  fmall  of  ’ a  man’s 
leg,  dividing  into  feveral  fpreading  branches  at  the  top, 
which  are  armed  at  each  joint  with  two  ftiort,  crooked, 
ftfong  fpines,  and  garniftied  with  decompound  winged 
leaves,  each  leaf  confifting  of  fix  or  eight  pair  of  fimple 
winged  leaves.  They  are  of  a  light  green  colour,  and 
when  brulfed  emit  a  ftrong  odour.  The  branches  are 
terminated  by  loofe  fpikes  of  flowers,  which  are  fome¬ 
times  formed  into  a  kind  of  pyramid,  and  at  others  dif- 
pofed  more  in  the  form  of  an  umbel.  The  footftalk 
of  each  flower  is  near  three  inches  long  ;  the  flower  is 
compofed  of  five  petals,  which  are  roundifli  at  the  top, 
but  are  contradled  to  narrow  tails  at  the  bafe.  They 
fpread  open,  and  are  beautifully  variegated  with  a  deep 
red  or  orange  colour,  yellow,  and  fome  fpots  of  green ; 
and  emit  a  very  agreeable  odour.  After  the  flower  is 
paft,  the  geniien  becomes  a  broad  flat  pod  three  inches 
long,  divided  into  three  or  four  cells  by  tranfverfe  par¬ 
titions,  each  including  one  flattiffi  irregular  feed.  Iffie 
plant  is  propagated  by  feeds ;  but,  being  tender,  is  to 
be  conftantly  kept  in  the  bark-ftove.  It  is  very  im¬ 
patient  of  moifture  in  winter ;  and  if  the  leaft  damp 
feizes  its  top,  it  cither  kills  the  plant  or  deftroys  its 
head.  With  proper  management  it  will  grow  taller 
here  than  in  the  places  where  it  is  native  ;  but  its  ftems 
will  not  be  thicker  than  a  man’s  finger.  In  Barbadoes 
it  is  planted  in  hedges  to  diWde  the  lands,  whence  it  has 
3  the 
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Toint.  the  name  of flofivcr^fence^ 

-"•’’v”'  are  made  ufe  of  as  a  purge  inftead  of  fenna  ;  and  in  Ja¬ 
maica  it  is  called  fena. 

POINT,  a  term  ufed  in  rarious  arts. 

Point,  in  grammar^  a  charader  ufed  to  mark  the  di- 
vifions  of  difcourfe  (See  Comma,  Colon,  6cc.)  A 
point  proper  is  what  We  otherwife  call  a  full  Jlop  or  pe^ 
r'tod.  See  PuxXCTUAtion. 

Point,  in  geometry,  according  to  Euclid,  is  that 
which  hath  neither  parts  nor  magnitude. 

Point,  in  mufic,  a  mark  or  note  anciently  ufed  to 
<lillinguifh  the  tones  or  founds :  hence  we  ftill  call  it 
fmple  counter-pointy  when  a  note  of  the  lower  part  an- 
fwers  exadly  to  that  of  an  upper  ;  2in6.  figurative  counter- 
pointy  when  any  note  is  fyncopated,  and  one  of  the  parts 
makes  feveral  notes  or  inflexions  of  the  voice,  while  the 
other  holds  on  one. 

We  {fill  ufe  a  point,  to  raife  the  Value  of  a  note,  and 
prolong  its  time  by  one  half,  e,  a  point  added  to  a 
femlbreve  inftead  of  two  minims,  make  it  equal  to  three; 
und  fo  of  the  other  notes.  See  the  article  Time* 

Point,  in  allronomy,  a  term  applied  to  certain  points 
or  places  marked  in  th^  heavens,  and  diftinguifhed  by 
proper  epithets. 

The  four  grand  points  or  divifions  of  the  horizon, 
viz.  the  eaft,  weft,  north,  and  fouth,  are  called  the  car- 
'dlnal  points. 

The  zenith  and  nadir  are  the  vertical  points  ;  the 
points  wherein  the  orbits  of  the  planets  cut  the  plane 
of  the  ecliptic  are  called  the  nodes :  the  points  wherein 
the  equator  and  ecliptic  interfed  are  called  the  equinoc¬ 
tial  points:  particularly,  that  vVhcnce  the  fun  afeends  to¬ 
wards  the  north  pole,  is  called  the  vernal point ;  and  that 
by  which  he  defeends  to  the  fontli  pole,  the  autumnal 
point.  The  points  of  the  ecliptic,  where  the  fun’s  afeent 
above  the  equator,  and  defcent  below  it,  terminate,  are 
called  the  foljlitlal  point ;  particularly  the  former  of  them, 

'  the  ejltvai  or  fummer-pdmt ;  the  latter,  the  brumal  or 
winter-point. 

Point  is  alfo  ufed  for  a  cape  or  headland  jutting  Out 
into  the  fea :  thus  feamen  fay,  two  points  of  land  are  in 
one  another,  when  they  are  fo  in  a  right  line  againft 
each  other,  as  that  the  innermoft  is  hindered  from  being 
feen  by  the  outermoft. 

Point,  in  perfpedive,  is  ufed  for  various  poles  or 
places,  with  regard  to  the  perfpedive  plane.  See  Per¬ 
spective. 

Point  is  alfo  an  iron  or  fteel  inftrument,  ufed  with 
fome  variety  in  feveral  arts.  Engravers,  etchers,  cut¬ 
ters  in  wood,  -^cc.  ufe  points  to  trace  their  defigns  on 
the  copper,  wood,  ftone,  &c.  See  the  articles  EnCsra- 
V!NG,  &c. 

Point,  in  the  manufadorics,  is  a  general  term,  ufed 
for  all  kinds  of  laces  wrought  with  the  needle ;  fuch  are 
-the  point  le  Venice,  point  de  France,  point  de  Genoa, 
&c.  which  are  diftinguiihed  by  the  particular  economy 
and  arrangement  of  their  points. — Point  is  fometimes 
ufed  for  lace  woven  with  bobbins ;  as  Englilh  point, 
point  de  Malines,  point  d’Havre, 

Point,  in  poetry,  denotes  a  lively  briflt  turn  or  con¬ 
ceit,  ufualiy  found  or  expeded  at  the  clofe  of  an  epigram. 
See  Poetry,  n’  169. 

PowT-B/anh  in  gunnery,  denotes  the  fhot  of  a  gun 
levelled  horizontally,  without  either  mounting  ^or  fink¬ 
ing  the  muzzle  of  the  piece. — In  (hooting  point-blank, 
VoL.  XV.  Part  L 
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In  the  Weft  Indies,  its  leaves  the  (hot  or  bullet  Is  fuppofed  to  go  diredly  forward  in 

a  ftraight  line  to  the  mark ;  and  not  to  move  in  a  curve, 


as  bombs  and  highly  elevated  random-fliots  do. — When  ^ 
a  piece  ftands  upon  a  level  plane,  and  Is  laid  level,  the 
diftanCe  between  the  piece  and  the  point  where  the 
fhot  touches  the  ground  firft,  is  called  the  pomt-hlaiik 
i*angc  of  that  piece  ;  but  as  the  fame  piece  ranges  more 
oriefs,  according  to  a  greater  or  Icfs  charge,  the  point- 
blank  range  is  taken  from  that  of  a  piece  loaded  with 
fuch  a  charge  as  Is  ufed  commonly  in  adion.  It  is 
therefore  neceffafy  that  thefe  ranges  of  all  pieces  fhould 
be  known;  fince  the  gunner  judges  from  thence  what 
elevation  he  is  to  give  to  hrs  pieces  when  he  is  either 
farther  from  or  nearer  to  tlie  objed  to  be  fired  at ;  and 
this  he  can  do  pretty  nearly  by  fight,  after  confiderable 
pradice. 

POINTING,  in  grammar,  the  an  of  dividing  a  dif- 
courfc,  by  points,  into  periods  and  members  of  periods, 
in  order  to  fhoW  the  proper  paufes  to  be  made  in  read¬ 
ing,  and  to  facilitate  the  pronunciation  and  underftand- 
ing  thereof.  See  the  article  Punctuation. 

POINTS,  in  heraldry,  are  the  feveral  different  parts 
of  an  efcutcheon,  denoting  the  local  pofitions  of  any  fi¬ 
gure.  See  Heraldry,  p.  441.  col.  2. 

Points,  in  eledricity,  are  thofe  acute  terminations 
of  bodies  which  facilitate  the  paffage  of  the  eledrical 
fluid  from  or  to  fuch  bodies.  See  Electricity. 

Points,  or  Vowel  Points^  in  the  Hebrew  language. 
See  Philology,  Sed.  1.  n^  31,  &c. 

POISON,  is  any  fubftanCe  which  proves  deftrudive 
to  the  life  of  animals  in  a  fmall  quantity,  either  taken 
by  the  mouth,  mixed  with  The  blood,  or  applied  to  the 
nerves.  See  Medicine,  n®  261,  269,  303,  322,  408, 
&c.  &c.  , 

Of  poifons  there  are  many  different  kinds,  which  arc 
exceedingly  various  in  their  operations.  The  mineral 
poifons,  as  arfenic  and  corrofive  mercury,  feern  to  at¬ 
tack  the  foltd  parts  of  the  ftomach,  and  to  produce 
death  by  eroding  its  fubftance :  the  antimonials  feem 
rather  to  attack  the  nerves,  and  to  kill  by  throwing  the 
whole  fyftem  into  ct>nvuiriona  ;  and  in  this  manner  alfo 
moft  of  the  vegetable  poifons  feem  to  operate.  All  of 
thefe,  however,  feem  to  be  inferior  in  ftrength  to  the 
poifons  of  fome  of  the  more  deadly  kinds  of  ferperits, 
which  operate  fo  fuddenly  that  the  animal  bit  by  theni 
will  be  dead  before  another  that  had  fw^llowed  aTfenic 
would  be  affedeck 

Much  has  been  written  concerning  a  poifoii  made  ufe 
of  by  the  African  n^roes,  by  the  Americans,  and  by 
the  Eaft  Indians.  To  this  very  ftrange  efftds  have 
been  aferibed.  It  has  been  fald  that  by  this  poifon  a 
man  might  be  killed  at  any  certain  time  ;  as,  for  In- 
ftance,  after  the  interv-al  of  a  day^  a  week,  a  month,  a 
year,  or  even  feveral  years.  Tiiefe  wonderful  effcRs, 
however,  do  not  feem  worthy  of  credit  ;  as  the  Abbe 
Fontana  has  given  a  particular  account  of  an  American 
poifon  called  ticunasy  which  in  all  piobability  is  the  fame 
witli  that  ufed  in  Africa  and  the  Eaft  Indies;  and  from 
his  account  it  is  extremely  improbable  that  any  fuch 
effeds  could  be  produced  with  certainty. 

Witli  this  poifon  the  Abbe  was  Turn Ifhed  by  DrHe- 
berden.  It  was  clofed  and  fcaled  up  in  an  earthen  pot 
anclofed  in  a  tin-cafe.  Within  the  tin-cafe  was  a  note 
containing  the  following  words ;  “  Indian  poifon, 

brought  from  the  banks  of  the  river  of  the  Amazons 

^  LI  ■ 
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Poircn,  by  Don  Pedro  Maldonado.  It  1*3  one  of  the  forts  men- 
tioned  in  the  Pliilofopliical  Pranfa61;ionS)  Vol.  XLVII. 

12.”  In  the  volume  of  the  Philofophical  Tranfac- 
tions  here  quoted,  mention  is  made  of  two  poifons  little 
diiferent  in  their  adlivity  ;  the  one  called  the  poifon  of 
l.amasy  and  the  other  of  Ticunas,  The  poifon  in  the 
earthen  veflel  ufed  by  the  Abbe  Fontana  was  that  of 
the  ticunas  ;  he  was  alfo  funiiflied  with  a  number  of 
American  arrows  dipped  in  poifon,  but  whether  that  of 
the  lamas  or  ticunas  he  could  not  tell. 

Our  author  begins  his  account  of  the  nature  of  this 
poifon  with  dcto<^ing  fome  of  the  millakes  which  had 
been  propagated  concerning  it. — It  had  been  aflerted, 
that  the  Ticunas  poifon  proves  noxious  by  the  mere  ef¬ 
fluvia,  but  much  more  by  the  fteam  which  exhales  from 
it  in  boiling  or  burning  :  that,  among  the  Indians,  it 
is  prepared  only  by  women  condemned  to  die  ;  and 
that  the  mark  of  its  being  fufTiciently  prepared  is  when 
the  attendant  is  killed  by  its  fteam.  All  thefe  afler- 
tions  are  by  the  Abbe  refuted  in  the  cleareft  manner. 
He  expofed  a  young  pigeon  to  the  fmeU  of  the  poifon 
when  the  veflel  was  opened,  to  the  fteam  of  it  when 
boiling,  and  to  the  vapour  of  it  when  burning  to  the 
fides  of  the  veflel,  without  the  animal’s  being  the  leaft 
injured  ;  on  which,  concluding  that  the  vapours  of  this 
poifon  were  not  to  be  dreaded,  he  expofed  himfelf  to 
them  without  any  fear. 

This  poifon  diflblves  very  readily  even  in  cold  water, 
and  likewife  in  the  vegetable  and  mineral  acids.  With 
oil  of  vitriol  it  becomes  as  black  as  ink,  but  not  with 
the  reft  of  the  acids.  In  oil  of  vitriol  it  alfo  diflblves 
more  flowly  than  in  any  of  the  reft.  It  does  not  ef- 
fervefce  with  acids  or  alkalis  ;  neither  does  it  alter  milk, 
nor  tinge  it,  except  with  the  natural  colour  of  the 
poifon;  nor  does  it  tinge  the  vegetable  juices  either 
red  or  green.  When  examined  by  the  microfcope, 
there  is  no  appearance  of  regularity  or  cryftallization  ; 
but  it  for  the  moft  part  appears  made  up  of  very  fmall, 
irregular,  roundifli  bodies,  like  vegetable  juices.  It 
dries  without  making  any  noife,  and  has  an  extremely 
bitter  tafte  when  put  upon  the  tongue. 

The  ticunas  poifon  is  harmlefs  when  put  into  the 
eyes  ;  nor  is  it  fatal  when  taken  by  the  mouth,  unlefs 
the  quantity  is  confiderable.  Six  grains  of  the  folid 
poifon,  diflblved  in  water,  killed  a  young  pigeon  which 
drank  it  in  lefs  than  20  minutes.  Five  grains  killed  a 
fmall  Guinea-pig  in  25  minutes.  Eight  grains  killed  a 
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rabbit  in  an  hour  and  eight  minutes,  See.  In  thofe  Pnlfoir. 
experiments  it  was  obferved  that  much  lefs  poifon  was 
required  to  kill  an  animal  whofe  ftomach  was  empty 
than  one  that  had  a  full  ftomach.  Three  rabbits  and 
two  pigeons  were  killed  in  lefs  than  35  minutes  by  ta¬ 
king  a  dofe  of  three  grains  each  on  an  empty  ftomach  ; 
but  when  the  experiment  was  repeated  on  five  animals 
with  full  ftomachs,  only  one  of  them  died. 

The  moft  fatal  operation  of  this  poifon  is  when  mix¬ 
ed  with  the  blood.  The  fmalleft  quantity,  inje6ted  in¬ 
to  the  jugular  vein,  killed  the  animal  as  if  by  a  ftroke 
of  lightning.  When  applied  to  wounds  in  fuch  a  man¬ 
ner  that  the  flowing  of  the  blood  could  not  wafh  it 
away,  the  animal  fell  into  convuHions  and  a  train  of 
fatal  nervous  fymptoms,  which  put  an  end  to  its  life  in 
a  few  minutes.  Yet,  notwithftanding  thefe  feeming 
affedfions  of  the  nerves,  the  poifon  proved  harmlefs  when 
applied  to  the  naked  nerves  themfelves,  or  even  to  the 
medullary  fubftance  of  them  flit  open. 

The  ftrength  of  this  poifon  feems  to  be  dlmlnlfhed, 
and  even  deftroyed,  by  mineral  acids,  but  not  at  all  by 
alkalis  or  ardent  fpirits  ;  but  if  the  frefla  poifon  was  ap¬ 
plied  to  a  wound,  the  application  of  mineral  acids  im¬ 
mediately  after  could  not  remove  the  pernicious  effedfs. 

So  far,  indeed,  was  this  from  being  the  cafe,  that  the 
application  of  nitrous  acid  to  the  wounded  mufcle  of  a 
pigeon  killed  the  animal  in  a  fliort  time  without  any 
poifon  at  all. — The  effeds  of  the  arrows  were  equally 
fatal  with  thofe  of  the  poifon  itfelf  (a). 

The  poifon  of  the  viper  is  analogous  in  its  effedls  to 
that  of  ticunas,  but  Inferior  in  ftrength  ;  the  latter  kill¬ 
ing  more  Inftantaneoufly  when  injedled  into  a  vein  than 
even  the  poifon  of  the  moft  venemous  rattlefnake. 

The  Abbe  has,  however,  obferved  a  difference  in  the 
adllon  of  the  two  poifons  upon  blood  taken  out  of  the 
body-  He  cut  off  the  head  of  a  pigeon,  and  received 
its  blood  into  two  warm  conical  glaffes,  to  the  amount 
of  about  80  drops  into  each.  Into  the  blood  contained 
in  one  porringer,  he  put  four  drops  of  water  ;  and  into 
the  other  four  drops  of  the  poifon  diflblved  in  water  as 
ufual.  The  event  of  this  experiment  was,  that  the 
blood,  with  which  the  water  only  was  mixed,  coagulated- 
in  a  fhort  time  ;  but  that  in  which  the  poifon  was 
mixed  did  not  coagulate  at  all.  The  poifon  of  the  vi¬ 
per  alfo  hinders  the  blood  from  coagulating,  but  gives 
it  a  much  blacker  tinge  than  the  poifon  of  the  ticunas- 
The  poifon  of  the  viper  alfo  proves  certainly  fatal  when 

injected 
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(a)  Mr  Paterfon,  m  his  travels  in  Africa^  in  the  years  1 777-8-9,  fell  in  with  an  European  woman  who  had  been 
wounded  with  a  poifoned  arrow.  Great  pains  had  been  taken  to  cure  her,  but  in  vain  ;  for  at  different  periods  of  the 
year  an  inflammation  came  on  which  was  fucceeded  by  a  partial  mortification.  She  told  him^  that  the  wound  was 
eafily  healed  up  ;  but  in  two  months  afterwards  there  was  a  certainty  of  its  breaking  out  again,  and  this  had  been 
the  cafe  for  many  years.  The  Hottentots  poifon  their  arrows  with  a  fpecles  of  euphorbia.  See  Euphorbia. 
The  amaryllis  difticha,  a  large  bulbous  plant  growing  about  the  Cape  of  Good  Hope,  called  mad  poifon ^  is  ufed 
for  the  fame  purpofe.  The  natives  take  the  bulbs  when  they  are  putting  out  their  leaves,  cut  them  tranfverfely, 
extradl  a  thick  fluid,  and  keep  it  in  the  fun  till  it  acquires  the  confiftence  of  gum,  when  it  is  fit  for  ufe.  With 
arrows  poifoned  with  this  gum  they  kill  antelopes  and  other  fmall  animals  intended  for  food.  After  they  are 
wounded,  the  animals  generally  run  for  feveral  miles,  and  are  frequently  not  found  till  next  day.  When  the 
leaves  of  this  plant  are  young,  the  cattle  are  very  fond  of  them,  though  they  occafion  Inftant  death.  ^  Mr  Pater¬ 
fon  mentions  another  flirubby  plant  producing  a  nut,  called  by  the  Dutch  <zvoolf  fift  or  ‘ivolf  poifon^  the  only 
poifon  ufeful  to  the  European  inhabitants.  The  nuts  are  roafted  like  coffee,  pulverized,  and  fluffed  into  fome 
pieces  of  meat  or  a  dead  dog,  which  are  thrown  into  the  fields.  By  tliis  means  the  voracious  hyenas  arc  gene-v 
lally  killed.  See  Rhus. 
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T-oifon,  inreaed  into  the  veins,  even  In  very  fmaU  quantity ; 

— -v - but  it  produces  a  kind  of  grumous  coagulation  and 

blackuefs  in  the  blood  when  drawn  from  a  vein,  though 
it  prevents  the  proper  coagulation  of  that  fluid,  and  its 
feparation  into  craffamentum  and  ferum  as  ufual.  See 

^*In  the  Philofophical  Tranfadions,  N°  335.  we  have 
a  number  of  experiments  which  fliow  the  effeds  of  ma- 
iiy  different  poifons  upon  animals;  from  whence  it  ap¬ 
pears,  that  many  fubftances  which  are  not  at  all  account¬ 
ed  poifonous,  yet  prove  as  certainly  fatal  when  mixed 
with  the  blood  as  even  the  poifon  of  rattlefnakes,  or  the 
ticunas  itfelf. — An  ounce  of  emetic  wine,  being  injed- 
ed  into  the  jugular  vein  of  a  large  dog,  produced  no 
effed  for  a  quarter  of  an  hour.  At  the  expiration  of 
that  fpace  he  became  fick,  had  a  continual  vomiting, 
and  evacuation  of  fome  hard  excrements  by  ftooL  By 
thefe  evacuations  he  feemed  to  be  fomewhat  relieved ; 
but  foon  grew  uneafy,  moved  from  place  to  place,  and 
vomited  again.  After  this  he  laid  himfelf  down  on  the 
ground  pretty  quietly  ;  but  his  reft  was  difturbed  by  a 
return  of  his  vomiting,  and  his  ftrength  greatly  decrea- 
fed.  An  hour  and  an  half  after  the  operation  he  ap¬ 
peared  half  dead,  but  was  greatly  revived  by  having 
fome  warm  broth  poured  down  his  throat  with  a  funnel. 
This,  however,  proved  only  a  temporary  relief ;  for  in 
a  fhort  time  the  vomiting  returned,  he  made  urine  in 
great  quantity,  howled  miferably,  and  died  in  convul- 
.fions.— A  dram  and  an  half  of  fal  ammoniac  dlffolved 
in  an  ounce  and  an  half  of  water,  and  injeefted  into  the 
jugular  vein  of  a  dog,  killed  him  with  convulfions  al- 
TOoll  inftantly.— The  fame  effed  followed  from  injed- 
'ing  a  dram  of  fait  of  tartar  diffolved  in  an  ounce  of 
warm  water ;  but  a  dram  and  an  half  of  common  fait 
injeded  into  the  jugular  produced  little  other  bad  confe- 
quence  than  a  temporaty  thirft. — A  drain  of  punned 
white  vitriol,  injeded  into  the  crural  vein  of  a  dog, 
killed  him  immediately.— Fifteen  grains  of  fait  of  urine 
diffolved  in  an  ounce  of  water,  and  injeded  into  the 
crural  vein  of  a  dog,  threw  him  into  fuch  violent  con- 
vulfions  that  he  feemed  to  be  dying;  neverthelefs  he  re¬ 
covered  from  a  fecond  dofe,  though  not  without  a  great 
deal  of  difficulty  :  but  an  ounce  of  urine ^  made  by  a 
man  faffing  produced  no  bad  effed.  Diluted  aqua¬ 
fortis  injeded  into  the  jugular  and  crural  vein  of  a  dog 
killed  him  immediately  by  coagulating  the  blood.  ^  Oil 
of  fulphur  (containing  fome  quantity  of  the  volatile  vi¬ 
triolic  acid)  did  not  kill  a  dog  after  repeated  trials.  On 
the  contrary,  as  foon  as  he  was  let  go,  he  ran  into  all 
the  corners  of  the  room  fearchiiig  for  meat :  and  ha¬ 
ving  found  fome  bones,  he  fell  a  gnawing  them  with 
ftrange  avidity,  as  if  the  acid,  by  injedion  into  his  veins, 
had  given  him  a  better  appetite.— Another  dog  who 
had  oil  of  tartar  injeded  into  his  veins,  fwelled  and 
died,  after  fuffeiing  great  torment.  His  blood  was 
found  florid,  and  not  coagulated. — A  dram  and  a  half 
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fubftances  were  Injeded  into  the  veins.  Many  acrids 
proved  equally  fatal.  A  decodion  of  two  drams  of 
white  hellebore,  injeded  into  the  jugular  vein  of  a  dog, 
killed  him  like  a  ftroke  of  lightning.  Another  dog 
was  killed  in  a  moment  by"  an  injedion  of  an  ounce  of 
redified  fpirit  of  wine  in  which  a  drarrt  of  camphor  was 
diffolved. — Ten  drams  of  highly  redified  fpirit  of  wine, 
injeded  into  the  crural  vein  of  a  dog,  killed  him  in  a 
very  fhort  time  :  he  died  quietly,  and  licking  his  jaws 
with  his  tongue,  as  if  with  pleafure.  In  the  vena  cava 
and  right  ventricle  of  the  heart  the  blood  was  coagula¬ 
ted  into  a  great  many  little  clots.— Three  drams  of  rec¬ 
tified  fpirit  of  wine  injeded  into  the  crural  vein  of  a 
fmall  dog  made  him  apopledic,  and  as  it  were  half  dead. 

In  a  little  time  he  recovered  from  the  apoplexy,  and  be¬ 
came  giddy  ;  and,  when  he  endeavoured  to  go,  reeled 
and  fell  down.  Though  his  ftrength  increafed  by  de¬ 
grees,  yet  his  drunkennefs  continued.  His  ey"es  were 
red  and  fiery;  and  his  fight  fo  dull  that  he  fcarce  feeni- 
ed  to  take  notice  of  any  thing  :  and  when  he  was  beat, 
he  would  fcarce  move.  However,  in  four  hours  he  be- 
gan  to  recover,  and  would  eat  bread  when  offered  him;^ 
the  next  day  he  was  out  of  danger.—  Five  ounces  of 
ftrong  white-wine  Injeded  into  the  crural  vein  of  a  dog 
made  him  very  drunk  for  a  few  hours,  but  did  not  pro¬ 
duce  any  other  confequences.  An  ounce  of  ftrong  de- 
codion  of  tobacco  Injeded  into  a  vein  killed  a  dog  in  a 
very  fhort  time  in  terrible  convulfions.  Ten  drops  of  oil  of 
fage  rubbed  with  half  a  dram  of  fugar,  and  thus  diffolved 
in  water,  did  no  harm  by  being  injeded  into  the  blood. 

Mercury,  though  feemingly  void  of  aU  acrimony, 
proves  alfo  fatal  when  injeded  into  the  blood.  Soon 
after  the  injedion  of  half  an  ounce  of  this  mineral  into 
the  jugular  vein  of  a  dog,  he  was  felzed  with  a  dry 
fhort  cough  which  came  by  intervals^  About  two 
days  after,  he  was  troubled  with  a  great  difficulty  of 
breathing,  and  made  a  noife  like  that  of  a  broken- 
winded  horfe.  There  was  no  tumour  about  the  root  of 
the  tongue  or  the  parotid  glands,  nor  any  appearance 
of  a  falivation.  In  four  days  he  died;  having  been 
for  two  days  before  fo  much  troubled  with  an  orthop- 
noea,  that  he  could  fleep  only  when  he  leaned  his  head 
againft  fomething.  When  opened,  about  a  pint  of 
bloody  ferum  was  found  in  the  thorax,  and  the  outfide 
of  the  lungs  in  moft  places  was  bliftered.  Some  of  the 
blifters  were  larger  and  others  fmaller  than  a  pea,  but 
moft  of  them  contained  mercurial  globules.  Several 
of  them  were  broken  ;  and  upon  being  preffed  a  little, 
the  mercury  ran  out  with  a  mixture  of  a  little  fanies  ; 
but  upon  ftronger  preffure,''a  confiderable  quantity  of  fa¬ 
nies  iflued  out.  In  the  right  ventricle  of  the  heart  fome  . 
particles  of  qulckfilver  were  found  in  the  very  middle  of 
the  coagulated  blood  lodged  there,  and  the  fame  thing 
alfo  was  obferved  in  the  pulmonary  artery.  Some  blood 
alfo  was  found  coagulated  in  a  very  ftrange  and  unufual 
manner  between  the  columnae  of  the  right  ventricle  of  the 
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found  florid,  and  not  coagulated.— dram  anu  d  udn  - - - ... - - -  c, 

of  fpirit  of  fait  diluted  with  water,  and  injeaed  into  the  the  heart, and  iii  tlusa.greater  quantity  of  qmckfdver  than 
iuffular  vein  of  a  dog,  killed  him  immediately.  In  the  any^mere  elte  in  the  left  ventne  e  was  found  a  very  tena- 
right  ventricle  of  the  heart  the  blood  was  found  partly  cious  blood,  coagulated,  and  ftickmg  to  the  great  valve, 
^  ,  1  .1  -  I'nplnrlmrr  tl>p  nf  It.  and  a  little  reiembhnff  a  Dolv- 


grumous  and  concreted  into  harder  clots  than  ordinary, 
and  partly  frothy.  Warm  vinegar  was  injeifted  with¬ 
out  doing  any  manifeft  harm. — Two  drams  of  fugar 
diffolved  into  an  ounce  of  water  were  injedfed  into  the 
jugular  vein  of  a  dog  without  any  hurt. 

Thefe  are  the  refults  of  the  experiments  where  faline 


including  the  tendons  of  it,  and  a  little  refembling  a  poly¬ 
pus.  No  mercur)"  could  be  found  in  this  ventricle  by  the 
moft  diligent  fearcli ;  whence  it  appears,  that  the  mercury 
had  pafled  no  farther  than  the  extremities  of  the  pulmona¬ 
ry  artery, where  it  had  ftuck,  and  occafioned  faUii  obftriic- 
tioiis.  —  In  another  dog,  which  had  mercury  Injefted 


^  See  Che- 

925/ 1256, 
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and  Phar¬ 
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into  the  jugular,  it  appears  to  have  pafled  the  pulmo¬ 
nary  artery,  as  p3-rt  of  it  was  found  in  the  cavity  of 
the  abdomen,  and  part  alfo  in  fome  other  cavities  of 
the  body.  All  the  glandules  were  very  turgid  and  full 
of  liquor,  efpeeiaiiy  in  the  ventrieles  of  the  brain,  and 
all  round  there  was  a  great  quantity  of  ferum. 

In  like  manner,  oil  of  olives  proves  certainly  fatal 
when  injedled  into  the  blood.  Half  an  ounce  of  this, 
iiijedfed  into  the  crural  vein  of  a  dog,  produced  no  ef¬ 
fect  in  half  a  quarter  of  an  hour  :  but  after  that,  the 
animal  barked,  cried,  looked  deje^Ied,  and  fell  into  a 
deep  apoplexy  ;  fo  that  his  limbs  were  deprived  of  all 
fenfe  and  motion,  and  were  flexible  any  way  at  plea- 
fure.  His  refpiration  continued  very  flrong,  with  a 
fnorting  and  v/heezing,  and  a  thick  humour  Tometimes 
mixed  with  blood  flowing  out  of  his  mouth.  He  loft 
all  external  fenfe :  the  eyes,  though  they  continued 
open,  were  not  fenflble  of  any  objeSs  that  were  put  to 
them ;  and  even  the  cornea  could  be  touched  and  rub¬ 
bed,  without  his  being  the  leaft  fenflble  of  it :  his  eye¬ 
lids,  however,  had  a  convulflve  motion.  The  hearing 
was  quite  loft  ;  and  in  a  fliort  time  the  feeling  became 
fo  dull,  that  his  claws  and  ears  could  be  bored  with  red- 
Jiot  pincers  without  his  exprefling  the  leaft  fenfe  of  pain. 
Sometimes  he  was  feized  with  a  convulflve  motion  of 
the  diaphragm  and  mufeles  fubfervient  to  refpiration  ; 
upon  which  he  would  bark  ftrongly,  as  if  he  had  been 
awake  :  but  this  waking  was  only  in  appearance ;  for 
all  the  time  of  this  barking  he  continued  as  infenfiblc 
as  ever.  In  three  hours  he  died  ;  and  on  opening  his 
body,  the  bronchi je  were  filled  with  a  thiek  froth. — 

An  ounce  of  oil  of  olives  injedled  into  the  jugular  of 
another  dog  killed  him  in  a  moment ;  but  a  third 
lived  an  hour  after  it.  He  was  feized  with  greht 
fleepinefs,  fnorting,  and  wheezing,  but  did  not  bark 
like  the  firft.  In  all  of  them  a  great  quantity  of  thick 
froth  was  found  in  the  lungs. 

We  come  nov/  to  fpeak  of  thofe  poifons  which  prove 
mortal  (b)  when  taken  by  the  mouth.  The  principal 
of  thefe  are,  arfenic,  corroflve  mercury,  glafs  of  anti¬ 
mony,  and  lead  What  the  efledls  of  thefe  fubftances 
are  when  injedled  into  the  blood,  cannot  be  related,  as 
no  experiments  feem  to  have  been  made  with  them  in 
that  way,  excepting  antimony,  whofe  efFe<fts  have  been 
already  mentioned.  The  efFe<fts  of  opium,  when  injedfed 
into  the  veins,  feem  to  be  flmilar  to  its  effedls  when 
taken  by  the  mouth.  Fifty  grains  of  opium,  diflblved 
in  an  ounce  of  water,  were  injedled  into  the  crural 
vein  of  a  cat.  Immediately  after  the  operation  fhe 
feemed  much  dejedfed,  but  did  not  cry ;  only  made  a 
low,  interrupted,  and  complaining  noife.  This  was 
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fucceeded  by  trembling  of  the  limbs,  convulflve  motions  Pair(»n> 
of  the  eyes,  ears,  lips,  and  almoft  all  parts  of  the  body,  * 

with  violent  convulfloiis  of  the  breaft.  Sometimes  ftie 
would  raife  up  her  head,  and  feem  to  look  about  her  j 
but  her  eyes  were  veiy  dull,  aud  looked  dead.  Though 
flie  was  let  loofe,  and  had  nothing  tied  about  her  neck, 
yet  her  mouth  was  fo  filled  with  froth,  that  flie  was 
almoft  ftrangled.  At  laft,  her  convulflve  motions  con¬ 
tinuing,  and  being  feized  with  ftretching  of  her  limbs, 
flie  died  in  a  quarter  of  an  hour.  Upon  opening  the 
body,  the  blood  was  found  not  to  be  much  altered  from 
its  natural  ftate.— A  dram  and  an  half  of  opium  was 
diflblved  in  an  ounce  and  an  half  of  water,  and  then 
injeded  into  the  crural  vein  of  a  lufty  ftrong  dog.  He 
ftruggled  violently  ;  made  a  loud  noife,  though  his 
jaws  were  tied  ;  had  a  great  difficulty  of  breathing,  and 
palpitation  of  the  heart ;  with  convulflve  motions  of 
almoft  all  parts  of  his  body.  Thefe  fymptoms  were 
fucceeded  by  a  profound  and  apopledtic  fleep.  Having 
untied  him,  he  lay  upon  the  ground  without  moving 
or  making  any  noife,  though  feverely  beaten.  About 
half  an  hour  after  he  began  to  recover  fome  fenfe,  and 
would  move  a  little  when  beaten.  The  fleepinefs  ftill 
decreafed  ;  fo  that  in  an  hour  and  a  half  he  would  make 
a  noife  and  walk  a  little  when  beat.  How^ever,  he  died 
in  four  days,  after  having  voided  a  quantity  of  fetid 
excrements,  in  colour  refembling  the  diluted  opium  he 
had  fwallowed. 

The  oil  of  tobacco  has  generally  been  reckoned  a 
very  violent  poifon  when  introduced  Into  the  blood  ;  , 
but  from  the  Abbe  Fontana*^s  experiments,  it  appears 
to  be  far  inferior  In  ftrength  to  the  poifon  of  tlca- 
nas,  or  to  the  bite  of  a  viper.  A  drop  of  oil  of  to¬ 
bacco  was  put  into  a  fmall  Ineiflon  in  the  right  thigh 
of  a  pigeon,  and  in  two  minutes  the  animal  could  not 
(land  on  its  right  foot.  The  fame  experiment  w^as 
repeated  on  another  pigeon  and  produeed  exactly  the 
fame  efle£l.  In  another  cafe,  the  oil  w^as  applied  to  a 
flight  wound  in  the  breaft;  three  minutes* after  which,  the 
animal  could  not  ftand  on  the  left  foot.  This  experi¬ 
ment  was  alfo  repeated  a  fecond  time,  with  the  fame 
fuccefs.  A  tooth-pick,  fteeped  in  oil  of  tobacco,  and 
introduced  into  the  mufeles  of  tlie  breaft,  made  the 
animal  fall  down  in  a  few  feconds  as  if  dead.  Ap¬ 
plied  to  two  others,  they  threw  up  feveral  times  all  the 
food  tliey  had  eaten.  Two  others  treated  in  the  fame 
manner,  but  with  empty  ftomachs,  made  many  efforts 
to  vomit. — In  general,  the  vomiting  was  found  to  be 
a  conftant  effedl  of  this  poifon  :  but  the  lofs  of  motion 
ill  the  part  to  which  the  poifon  is  applied,  was  found 
ta  be  only  accidental.  None  of  the  animals  died  by  the 

application 


^  See^  (b)  Of  all  poifons*  thofe  which  may  be  called  culinary  are  perhaps  the  moft  deftru6llve,  becaufe  they  are 

^PraBical  fufpedled.  AU  copper:}:  veffels,  therefore,  and  veffels  of  bell-metal,  which  contains  copper, ^  See  FeU 

^Treatife  on  lAo^ld  be  laid  afldc.  Even  the  common  earthen-^arey  when  they  contain  acids,  as  in  pickling,  become  very  per-^^" 

JYtfeafes  of  nicious,  as  they  are  glazed  with  lead,  which  in  the  fmalleft  quantity  when  diflblved  Is  very  fatid  ;  and  even  tin, 
the  Kfcera.  leaft  exceptionable  of  the  metals  for  culinary  piii*pofes  except  iron,  is  not  always  quite  free  of  poifonous  quali¬ 
ties,  it  having  been  found  to  contain  a  fmail  portion  of  arfenic.  Muflirooms  and  the  common  laurel  are  alfo 
very  fatal.  The  bitter  almond  ^contains  a  poifon,  and  its  antidote  llkewlfe.  The  cordial  dram  ratafia y  much  * 
ufed  in  France,  is  a  flow  poifon,  its  flavour  being  procured  from  the  kernels  of  peaeh,  black  cherry  ftones,  &c.— - 
The  fpirit  of  lauro-cerajus  is  peculiarly  fatal.  The  adulteration  of  bread*  beer,  wine,  porter,  &c.  produees 
very  fatal  confequcnces,  and  merits  exemplary  punifhment.  Next  to  culinary  poifons  the  abufe  of  medicines  de* 

Icrves  paiticular  attention. 
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application  of  oil  of  tobacco.  Dr  Leake  li?vveyer  af- 
ferts  the  conti-ary  ;  faying,  that  this  oil,  which  is  ufed 
bv  the  Indians  in  polfoning  arrows,  when  infiifed  into 
a  frefh  wound,  betides  fickiiefs  and  wmiting,  occalions 
convuUions  and  death.  See  PraShal  EJfay  on  DiJeajes 
of  the  riftera,  p.  67. 

The  pernicious  effeas  of  laurel-water  are  taken  no¬ 
tice  of  under  the  article  Medicine,  11  261.  ^ 

count  is  confirmed  by  the  experiments  of  the  Abbe 
Fontana  i  who  tells  us,  that  It  not  only  kills  in  a  lliort 
time  when  taken  by  the  mouth,  but  tliat,  when  given 
in  fmall  dofes,  the  animal  writhes  fo  that  the  head  joins 
the  tail,  and  the  vertebras  arch  out  in  fuch  a  manner  as 
to  ftrike  with  horror  every  one  who  fees  it.  In  order 
to  afcertaiii  the  effeAs  of  this  water  when  taken  into 
the  Hood,  our  author  opened  the  flciii  of  the  lovver  belly 
of  a  pretty  large  rabbit,  and  made  a  wound  mit  aoout 
an  inch  long  ;  and  having  llightly  wounded  the  muicles 
under  it  in  many  paits,  applied  two  or  three  tea-fpoon- 
fuls  of  laurel-water.  Tlie  animal  fell  down  convu  fed 
in  kig  than  three  minutes,  and  died  fgon  after.  1  he 
experiment  was  repeated  with  fimilar  fuccefs  in  other 
animals;  but  was  always  found  to  aft  moll  powerfully, 
and  in  the  fhortell  time,  when  taken  by  the  mouth,  or 
inieaed  by  way  of  clyller.  From  thefe  experiments, 
however,  he  concluded,  that  laurel-water  would  kill 
by  being  injefted  into  the  blood :  but  in  this  he  was 
deceived  ;  for  two  rabbits  had  each  of  them  a  large  tca- 
fpoonful  injecledinto  the  jugular  vein,  vy^ithoiit  any  m- 
convenienee  either  at  the  time  of  injeaion  or  after¬ 
wards.  It  proved  innocent  alfo  when  applied  to  the 
bare  nerves,  and  even  when  introduced  into  their  medul- 
lai7  fubflance. 

We  ought  now  to  give  fomc  account  of  the  proper 
antidotes  for  each  kind  of  poifon  ;  but  from  what  has 
been  related  concerning  the  extrenie  adivity  ot  iome 
of  them,  it  is  evident  that  in  many  cafes  there  can  pe 
but  very  little  hope.  People  are  moil  apt  to  be  bit  by 
ferpents  in  the  kgs  or  hands  ;  and  as  the  poifon,  from 
the  Abb6  Fontana’s  experiments,  appears  to  only 
In  confequence  of  being  abforbed  into  the  blood,  it  is 
plain,  that  to  prevent  this  abforption  is  the  chief  indi¬ 
cation  of  cure.  We  have  recommended  fevepal  methods 
for  this  purpofe  under  the  article  Mepicine,  408. ; 
but  the  Abbe  Fontana  propofes  another  not  mentioned 
there,  namely,  ligature.  This,  if  properly  applied  be- 
tween  the  wounded  part  and  tlie  heart,  muft  ceitainly 
prevent  the  bad  effeAs  of  the  poifon  :  but  then  it  tends 
to  produce  adifeafe  almoll  equaUy  fatal  ;  namdy,  a  gan¬ 
grene  of  the  part  ;  and  our  author  gives  mftanccs  of 
•animals  being  thus  deflroyed  after  the  effeAs  of  the 
poifon  were  prevented ;  for  which  reafon  he  prefers  am¬ 
putation.  But  the  good  effeCls  of  either  of  thefe  me¬ 
thods,  it  Is  evident,  muft  depend  greatly  on  the  nature 
of  the  part  wounded,  and  tlie  time  when  the  ligature 
is  applied  or  the  amputation  performed.  If  the  teeth 
of  the  ferpent,  or  the  polfoned  arrow,  happens  tg  ilnke 
a  large  vein,  the  only  poifibility  of  efcaping  irillaiit  death 
is  to  comprefs  the  trunk  of  the  vein  above  the  wounded 
place,  and  to  enlarge  the  wound,  that  the  blood  may 
fiow  freely  and  in  large  quantity,  in  order  to  waOi 
away  the  poifon,  and  difeharge  the  infe<^ed  paits  tire 
blood  itfelf.  If  this  is  negleded,  and  the  perfon  faljs 
into  the  agonies  of  death,  perhaps  llrongly  llimulatiiig 
medicines  givea  in  large  dofeS;  and  continued  for  a 
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length  of  tijne,  may  enable  nature  to  counterafl  the  vi¬ 
rulence  of  the  poifon.  For  this  purpofe  volatile  alkalis 
feem  moil  proper,  as  adling  fooneft.  See  Medicine, 
p.  346.  col.  2.  and  p.  347.  col.  i. ;  and  perhaps  a  com- 
bination  of  them  with  ether  might  be  advantageous,  as 
by  the  volatility  of  that  medicine  the  adivity  of  the  al¬ 
kali  w'ould  probably  be  increafed.  In  the  Philofophical 
TranfaAions,  we  have  an  account  of  the  I'ecovery  of  a 
don*  feemingly  by  means  of  the  volatile  alkali,  when  pro¬ 
bably  he  was  in  a  dying  condition.  This  dog  indeed 
feems  to  have  had  a  remarkable  ilrength  of  conllitutlon. 
The  poor  creature  had  hril  got  two  ounces  of  the  juice 
of  nlgbtihade,  which  he  bore  without  any  inconve¬ 
nience.  An  equal  quantity  of  the  juice  of  hemlock 
was  then  given  him  without  effetl.  He  then  got  a  large 
dofe  of  the  roo^  of  wolfsbane  with  the  fame  fuccefs.  Two 
drachms  of  white  hellebore  root  were  next  given.  Thefe 
caufed  violent  vomitings  and  purgings,  but  Hill  he  out- 
lived  the  operation.  He  was  tlien  made  to  fwallow  five 
roots  of  the  colchicum,  or  meadow-faffron,  dug  frefh 
out  of  the  earth.  The  effe6l  of  thefe  was  fimilar  to  that 
of  the  white  hellebore,  but  Hill  he  did  not  die.  Laflly, 
he  got  two  drams  of  opium  ;  and  he  even  outlived  this 
dofe.  He  was  firil  call  into  a  deep  fleep  by  it  \  but 
foon  awaked,  and  was  feized  with  violent  vomitings 
and  purgings,  which  carried  off  the  effedl  of  the  opium. 
Seeing  then  that  the  animal  had  refifted  the  moil  vio¬ 
lent  poifons,  it  was  refolved  to  try  the  effedls  of  the 
bite  of  a  viper  ;  and  he  was  accordingly  bit  three  or 
four  times  on  the  belly  a  little  below  the  navel  by 
oiitf:  enraged.  The  immediate  confequence  of  this 
was  an  incipient  gangrene  in  the  parts  adjoining  to  the 
wound,  as  appeared  by  the  rifing  of  little  black  blad¬ 
ders  filled  with  a  fanious  matter,  and  a  livid  colour 
which  propagated  itfelf  all  around.  The  motion  of  the 
heart  became  very  faint  and  irregular,  and  the  animal 
lay  withx>ut  ilrength  or  fenfatlon,  as  if  he  had  been  fei¬ 
zed  with  a  lethargy  or  apoplexy.  In  this  condition  his 
wound  was  cupped  and  fcarified,  and  Venice  treacle  (a 
famous  antidote)  applied  to  it.  In  two  hours  after  this 
all  the  fymptoms  w^ere  increafed,  and  he  feemed  to  be 
nearly  dead  5  upon  which  half  a  drachm  of  volatile  fait 
of  hartfhorii  mixed  witli  a  little  broth  was  poured, 
down  his  tjiroat ;  and  tlie  confequence  was,  that  in  a 
ihort  time  he  was  able  to  Hand  on  his  feet  and  walk. 
Another  dole  entirely  difpelied  his  kthajrgy,  and  the 
lieavt  began  to  recover  its  ilrength.  However,  he  con¬ 
tinued  very  weak  ;  and  though  he  eat  no  folid  meat  for 
three  days,  yet  at  the  end  of  that  time  his  Ilrength 
kvas  evidently  increafed.  The  firil  day  he  drank  water 
plentifully  and  greedily,  and  on  the  fecond  day  he 
drank  fome  broth.  On  the  third  day  he  began  ]to  eat 
folid  meat,  and  feemed  out  of  danger  ;  only  fome  large 
and  foul  ulcers  remained  on  that  part  of  the  belly  wHch 
was  bit,  and  before  thefe  were  healed  he  was  killed  by 
another  dog. 

From  compiiring  this  with  fome  other  obfervations, 
indeed,  it  would  feem  that  volatile  alkali  is  the  bell  an¬ 
tidote  again  ft  all  poifons  which  fuddenly  kill  by  a  mix¬ 
ture  with  the  bipod,  and  even  of  fome  pihers.  Indeed 
its  eft'edts  in  curing  the  bite  of  fnakes  fteins  to  be  put 
beyond  all  doubt,  by  a  paper  in  the  2d  volume  of  the 
Afiatic  Refearches,  p.  323.  ‘‘  From  the  effe6l  of  a 

ligature  applied  between  the  bitten  part  and  the  heart 
(lays  Mr  Williams,  the  autlior  of  the  paper),  it  is  evident 

that 
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that  the  poifon  ^jfTufcs  itfelf  over  the  body  by  the  re- 
turning  venous  blood  ;  deilroying  the  irritability,  and 
i^nciering  the  fyftem  paralytic.  It  is^  therefore  pro¬ 
bable,  that  the  volatile  cauftic  alkali,  in  refilling  the 
difeafe  of  the  poifon,  does  not  adl  fo  much  as  a  fpecific 
in  deilroying  its  quality,  as  by  colinteradling  the  effedl 
on  the  fyllem,  by  llimulating  the  fibres,  and  preferving 
that  irritability  which  it  tends  to  deflfoy.’^ 

But  whatever  be  the  mode  of  its  operation,  the  me¬ 
dicine  is  unquellionably  powerful.  Mr  Williams  ufed 
cither  the  volatile  caullic  alkali,  or  eau-de-luce;  the  for¬ 
mer  of  which  he  feems  to  have  preferred.  Of  it  he 
gave  60  drops  as  a  dofe  in  water,  and  of  the  eau-de-luce 
he  gave  40,  at  the  fame  time  applying  fome  of  the  me¬ 
dicine  to  the  part  bitten,  and  repeating  the  dofe  as  he 
found  occafion.  Of  feven  cafes,  fome  of  which  were 
apparently  very  defperate,  only  one  died,  and  that  appears 
to  have  been  occafioned  by  bad  treatment  after  the  cure. 
Many  of  the  patients  were  perfedlly  recovered  in  feveii 
or  eight  minutes,  and  none  of  them  required  more  than 
two  hours :  On  the  whole,  Mr  Williams  fays  that  he 

never  knew  an  inilance  of  the  volatile  caullic  alkali 
failing  in  its  effe^l,  where  the  patient  has  been  able  to 
fwallow  it.^^  Dr  Mead  alTerts,  that  the  alkali  counter- 
afts  the  deadly  effedls  of  laurel  water ;  we  have  feen  its 
cffedls  in  curing  the  bite  of  a  viper,  and  of  fnakes  ;  and 
from  Dr  Wolfe^s  experiments  on  hydrophobous  pa¬ 
tients,  it  may  even  claim  fome  merit  there.  Still, 
however,  there  is  another  method  of  attempting  a  cure 
in  fuch  deplorable  cafes  ;  and  that  is,  by  injedllng  into 
the  veins  any  thing  which  will  not  dellroy  life,  but  will 
deflroy  the  effedls  of  the  poifon.  It  is  much  to  be 
regretted^  that  in  thofe  cruel  experiments  which  we 
have  already  related,  the  intention  feems  almoll  al*- 
v/ays  to  have  been  to  kill  the  animal  at  all  events  ; 
whereas,  it  ought  to  have  been  to  preferve  him  alive, 
and  to  afcertaln  what  medicines  could  be  fafely  injedl- 
^d  into  the  blood,  and  what  could  not,  with  the  effects 
which  followed  the  injedllon  of  different  quantities, 
none  of  w'hich  were  fufficient  to  dellroy  life.  But  in 
the  way  they  were  managed,  fcarce  any  conclufion  can 
be  drawn  from  them.  Indeed  it  appears  that  little  good 
is  to  be  expelled  from  this  mode  ;  it  is  mere  fpecula- 
tion,  and  future  experiments  mull  fhow  whether  it  ever 
lhall  be  ufed  for  the  cure  of  poifons,  or  for  any  other 
purpofes  ;  its  being  now  totally  laid  alide,  feems  to  mili¬ 
tate  llrongly  againll  the  efficacy  of  it ;  belides,  the  ex¬ 
treme  cruelty  of  the  operation  will  ever  be  a  llrong  bar 
to  its  general  introdudlion.  See  Injection. 

There  Hill  remains  another  method  of  cure  in  defpe¬ 
rate  cafes,  when  there  is  a  certainty  that  the  whole 
mafs  of  blood  is  Infedled  ;  and  that  is,  by  the  bold  at¬ 
tempt  of  changing  the  whole  difeafed  fluid  for  the 
blood  of  a  found  animal.  Experiments  of  this  kind 
have  alfo  been  tried  ;  and  the  method  of  making  them, 
together  with  the  confequenccs  of  fuch  as  are  recorded 
in  the  Philofophical  Tranfadlions,  we  lhall  notice  under 
the  article  Transfusion. 

Dr  Mead,  finding  that  many  pretenders  to  philofo- 
phy  have  called  the  goodnefs  of  the  Creator  in  quellion, 
for  having  created  iubltancea  wffiofe  manifell  and  obvi¬ 
ous  qualities  are  noxious  and  deffrudlive,  remai'ks,  by 
way  of  anfwer,  that  they  have  alfo  falutary  virtues. 
But,  befides  their  phyfical  effeds,  they  are  likewife  food 
for  animals  which  aftbrd  us  good  iiourilhment,  goats  and 


quails  being  fattened  by  hellebore,  darlings  by  hemlock, 
and  hogs  innocently  eating  henbane  j  befides,  fome  of 
thofe  vegetables,  which  were  fonnerly  thought  poifon- 
OU3,  are  now  ufed  in  medicine,  and  future  difeoveries 
may  probably  iiicreafe  the  number.  The  poifon  of 
many  vegetables  is  their  only  defence  againll  the  ra¬ 
vages  of  animals  ;  and  by  means  of  them  we  are  often 
enabled  to  defend  ufeful  plants  from  the  deilroying  in- 
fedl ;  fuch  as  by  fprinkling  them  with  effential  oil  of 
turpentine  j  and  by  means  of  fome  fubllances  poifonpiis 
to  them,  we  are  enabled  to  dellroy  thofe  infeds  which 
infell  the  human  body,  and  the  bodies  of  domeftic  animals, 
See. — As  for  poifonous  minerals,  arfenic  for  example. 
Dr  Mead  obferves,  that  it  is  not  a  perfed  mineral,  but 
only  an  adive  fubllance,  made  life  of  by  nature  in  pre¬ 
paring  feveral  metals  in  the  earth,  which  are  of  great 
fervice  to  mankind  5  and,  after  confirming  this  by  feve¬ 
ral  inllances,  he  concludes  by  faying,  the  cafe  will  be 
found  much  the  fame  in  all  natural  produdions  of  this 
kind.  As  for  poifonous  animals,  &c.  their  noxious 
qualities  may  eafily  be  accounted  for,  by  refleding  that 
it  is  their  only  mode  of  felf-defence.  See  Aran E a, 
p.  195.  and  Serpent. 

Poison  of  Copper^  This  metal,  though  when  in 
an  undiffolved  Hate  it  produces  no  fenfible  effeds,  be¬ 
comes  exceedingly  adive  when  diffolved ;  and  fuch  is 
the  facility  with  which  the  folution  is  effeded,  that  it 
becomes  a  matter  of  fome  confequence  to  prevent  the 
metal  from  being  taken  into  the  human  body  even  in 
its  proper  form.  It  doth  not,  however,  appear  that 
the  poifon  of  copper  is  equally  pernicious  with  thofe 
of  arfenic  or  lead  ;  much  lefs  with  fome  others  treated 
of  in  the  lall  article.  The  reafon  of  this  is,  that  it  ex¬ 
cites  vomiting  fo  fpeedily  as  to  be  expelled,  even  though 
taken  in  confiderable  quantity,  before  it  has  time  to 
corrode  the  llomach.  Roman  vitriol,  which  is  a  fo¬ 
lution  of  copper  in  the  vitriolic  acid,  has  been  ufed  as 
a  medicine  in  fome  difeafes  with  great  fuccds.  Ver- 
digrife  alfo,  which  is  another  very  adive  preparation 
of  the  metal,  has  been  by  fome  pkyficians  preferibed 
as  an  emetic,  efpccially  in  cafes  where  other  poifons 
had  been  fwallowed,  in  order  to  procure  the  moft 
fpcedy  evacuation  of  them  by  vomit.  Where  copper  is 
not  ufed  with  this  view,  it  has  been  employed  as 
a  tonic  and  antifpafmodic,  with  which  it  has  been  ad¬ 
mitted  into  the  Edinburgh  Difpenfatory  under  the 
title  @f  Cuprum  Ammoniac ak*  The  effeds  of  the 
metal,  however,  when  taken  in  a  pretty  large  quan¬ 
tity,  and  in  a  diffolved  ftate,  or  when  the  llomach 
abounds  with  acid  juices  fufficient  to  diffolve  it,  arc 
very  difagreeable  and  even  dangerous ;  as  it  occa- 
fions  violent  vomitings,  pains  in  the  llomach,  faint- 
ings,  and  fometimes  convulfions  and  death.  The  only 
cure  for  thefe  fymptoms  is  to  expel  the  poifon  by  vo¬ 
miting  as  foon  as  poffible,  and  to  obtund  its  acri¬ 
mony  ;  for  which  purpofe  drinking  warm  milk  will 
probably  be  found  the  moll  efficacious  remedy.  lu 
order  to  prevent  the  entrance  of  the  poifon  into  the 
body,  no  copper  veffels  Ihould  be  ufed  in  preparing 
food  but  fuch  as  are  either  well  tinned  or  "kept  ex¬ 
ceedingly  clean.  The  pradice  of  giving  a  fine  blue  or 
green  colour  to  pickles,  by  preparing  them  in  copper 
.veffels,  ought  not  to  be  tolerated  ;  for  Dr  Falconer,  in 
a  treatife  on  this  fubjed,  affures  us,  that  thefe  are 
Ibmetinies  fo  llrongly  impregnated  by  this  method  of 
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fmall  quantity  of  them  will  fcen  there  ;  and  fuch  as  get  there  by_any,mean8  jtever 
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Ltal  ought  for  the  fame  reafon  to  be  avoided,  as  by 
this  means  a  confiderable  quantity  of  the  pernicious 
metal  may  be  mixed  with  our  food,  or  with  medi¬ 
cines.  In  other  cafes,  an  equal  caution  ought  to  be 
ufed.  The  cuftom  of  keeping  pins  in  the  mouth, 
of  giving  copper  halfpence  to  children  to  play  with, 
&c.  ought  to  be  avoided  ;  as  thus  a  quantity  of  the 
metal  may  be  infenfibly  taken  into  the  body,  after 

which  its  effeas  muft  be  uncertain. - It  is  proper 

to  obferve,  however,  that  copper  is  much  more  eaiily 
diffolved  when  cold  than  when  hot  ;  and  therefore  the 
greateft  care  fhould  be  taken  never  to  let  any  thing 
defigned  for  food,  even  common  water,  remain  long 
in  copper  veifels  when  cold;  for  it  is  obferved,  that 
though  the  confedioners  can  fafely  prepare  the  molt 
•  1  r  •  _ _  wifbmit  their  recei- 
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return,  but  have  been  brought  out  dead  by  fuch  of  the  ' 
criminals  as  have  themfelvw  efcaped  death. 

Our  author  relates  a  circumftance  which  happened 
in  the  year  1775,  to  about  400  families  {1600  fouls), 
who  refufedto  pay  fome  duty  to  the  emperor,  and  who 
were  in  confequence  declared  rebels  and  baniihed  :  they 
petitioned  for  leave  to  fettle  in  the  uncultivated  parts 
round  Upas  :  the  confequence  of  which  was,  that  in  lefs 
than  two  months  their  number  was  reduced  to  about 
200  fouls,  who  begged  to  be  reconciled  to  the  emperor, 
and  were  again  received  under  his  proteaion.  Many 
of  thefe  furvivors  Mr  Foerfeh  faw,  and  they  had  jult 
the  appearance  of  perfons  tainted  with  an  infedious  dif- 

With  the  juice  of  this  tree  arrows,  lancets,  and  other 
offenfive  weapons,  are  poifoned.  With  lancets  thus  poi- 


though  the  confeftioners  can  •  foned  Mr  Foerfeh  obferves,  that  he  faw  13  of  the  em- 
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^ng  any^detriment  whiM  hot,  yet  if  the  fame  fyrups 
are  allowed  to  remain  in  the  veifels  till  quite  cold,  they 
become  impregnated  with  the  pernicious  qualities  ot 
the  metal. 

Poison  of  Lea^y  See  Medicine,  n  303. 
PoisoN^Tree*  See  Rhus. 

PoisoN^Tree  of  Java,  called  in  the  Malayan  language 
hohun  upas,  is  a  tree  which  has  often  been  defcribed  by 
naturalills ;  but  its  exillence  has  been  very  generdly 
doubted,  and  the  deferiptions  given  of  it  containing 
much  of  the  marvellous,  have  been  often  treated  as  idle 
fiaions.  N.  P.  Foerfeh,  however,  in  an  account  of  it 
written  in  Dutch,  alTerts  that  it  does  exift  ;  and  tells 
us,  that  he  once  doubted  it  as  much  as  any  perfon;  biit, 
determined  not  to  trull  general  opinions,  he  made  the 
moll  particular  inquiries  poflible  ;  the  ^  refult  of  which 
was,  that  he  found  that  it  is  fituated  m  the  illand  ot 
Java,  about  27  leagues  from  Batavia,  14 
Charta,  the  emperor^s  feat,  and  about  19  from  Tinkjoe, 
the  refidence  of  the  fultan  of  Java.  It  is  furrounded 
on  all  Tides  by  hills  and  mountains,  and  the  adjacent 
country  for  1 2  miles  round  the  tree  is  totally  barren. 
Our  author  fays  he  has  gone  all  round  the  fpot  at  about 
18  miles  from  the  centre,  and  on  all  Tides  he  found  the 
country  equally  dreary,  which  he  afenbes  to  its  noxious 
eihuvia.  The  poifoii  procured  from  it  is  a  gum,  illuing 
from  between  the  bark  and  the  tree  ;  and  it  is  brought 
by  malefadors  who  have  been  condemned  to  death,  but 
who  are  allowed  by  this  alternative  to  have  a^  chance  for 
their  life.  An  old  ecclefiaftic,  our  author  mforms  us, 
dwelt  on  the  outfide  of  the  furrounding  hills,  whofe  bu- 
finefs  it  was  to  prepare  the  criminals  for  their  fate,  if 
death  Ihould  be  the  confequence  of  their  expedition. 
And  indeed  fo  fatal  is  its  effluvia,  that  he  acknowledged 
that  fcarcely  two  out  of  20  returned  from  above  700 
whom  he  had  difmifled. 

Mr  Foerfeh  farther  tells  Us,  that  he  had  feen  feveral  ot 
the  criminals  who  had  returned,  and  who  told  lum,  that 
the  tree  Hands  on  the  borders  of  a  rivulet,  is  of  a  mid¬ 
dling  fize,  and  that  five  or  fix  young  ones  of  the  fame 
kind  {land  clofe  to  it.  They  could  not,  however,  fee 
any  other  plant  or  fflrub  near  it ;  and  the  ground  was 
of  brownifh  fand,  full  of  Hones  and  dead  bodies,  and 
difficult  to  pafs.  The  Malayans  think  this  trad  was 
thus  rendered  noxious  and  uninhabitable  by  the  judge¬ 
ment  of  God,  at  Mahomet’s  defire,  on  account  of  the 
fins  of  the  uffiabitants.  No  animal  whatever  is  ever 
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peror’s  concubines  executed  for  Infidelity  to  his  bed  in 
February  1776.  They  were  lanced  in  the  middle  of 
their  breaHs  ;  in  five  minutes  after  which  they  were  fei- 
zed  with  a  tremor  and  fubfultus  tendinum,  and  in  15  mi¬ 
nutes  they  were  dead.  Their  bodies  were  full  of  livid 
fpots,  like  thofe  of  petechia,  their  faces  fwelled,  colour 
blue,  and  eyes  yellow,  &c.  Soon  after  he  faw  feven 
Malayans  executed  in  the  fame  way,  and  faw  the  lame 
effeds  follow  ;  on  which  he  refolved  to  try  it  on  other 
animals,  and  found  the  operation  fimilar  on  three  pup- 
pies,  a  cat,  and  a  fowl,  none  of  which  furvived  more 
than  13  minutes.  He  alfo  tried  its  effeds  internally 
on  a  dog  feven  montlis  old ;  the  animal  ^  became  delin- 
ous,  was  feized  with  cOnvulfions,  and  died  in  hall  an 
hour.  From  all  which  our  author  concludes,  that  it 
is  the  moH  violent  of  all  vegetable  poifons,  and  that  it 
contributes  greatly  to  the  unhealthinefs  of  the  ifland 
in  which  it  grows.  By  means  of  it  many  cruel  and 
treacherous  murders  are  perpetrated.  He  adds,  that 
there  exifts  a  fort  of  cajoe-upas  on  the  coaft  of 
Macaffar,  the  poifon  of  which,  though  not  near  fo^ 
violent  or  malignant,  operates  nearly  in  the  fame  man- 

To  this  account  our  readers  will  give  fuch  a  degree 
of  credit  as  they  think  is  due  ;  it  is  our  bufinefs  how¬ 
ever  to  add,  that  it  has  been  controverted  mall  its  p^s 
in  a  memoir  of  Lambert  Nolft,  M.  D.  fellow  of  Bar 
tavian  Experimental  Society  at  Rotterdam,  (fee  Gentle¬ 
man’s  Mag.  May  1794-  P-  433-)  This  memoir  was  pro. 
cured  from  John  Matthew  a  Rhyn,  who  had  been  25 
years,  from  1763  to  1786,  refident  in  the  illand,  and 
therefore  had  every  opportunity  of  informing  himfeif 
on  the  fpot.  In  this  memoir  we  are  told»  that  Foerfeh  s 
account  of  the  tree  is  extremely  fufpicious,  from  a  vari¬ 
ety  of  crrcumftances  :  i.  Though  he  had  letters  of  m- 
troduftion,  he  went  to  no  confiderable  houh,  and  afterr 
wards  privately  withdrew  among  the  Englifh.  2.  When 
the  emperor  was  allted  refpefting  Foerfeh,  and  the  fads- 
he  relates,  he  anfwered,  that  he  had  never  heard  either 
of  him  or  of  the  tree.  3.  The  diftances  given  to  mark 
the  fituation  of  the  tree  are  not  accurate.  4.  The  exe¬ 
cution  of  criminals  is  different  from  what  he  reprefents., 
5.  The  circumftance  of  feveral  criminals  returning  when 
Foerfeh  was  there  has  a  fufpicious  appearance.  ^6. 
There  exifts  no  fuch  tradition,  as  that  the  tree  was  plh- 
ced  there  by  Mahomet.  7.  There  were  no  fuch  dif- 
turbances  in  1775  as  Foerfeh  reprefents,  the 
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which  he  alltides  having  fubmittcd  to  the  Dutch  Eaft 
India  Company  as  early  as  1756.  8.  The  ifland  ia  not 
unhealthy,  as  Foerfeh  afTerts  5  nor  are  violent  or  pre¬ 
mature  deaths  frequent,  9.  The  Javanefe  are  a  curi¬ 
ous  and  intelligent  people,  and  ofcourfe  could  not  be  fo 
ignorant  of  this  tree  if  it  had  any  exiftcnce.  10.  The 
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-  -  -  -  -  "  /  ^  r  uuicr  nations  we  are  oOliged  tor  the 

afTertions  and  pretended  faas  of  Foerfeh  have  no- Co-  ^arly  part  of  their  hiftory  5  but  this  affilance  bein^i- 
lateral  evidence:  and  everv  tliino*  which  we  o-atlier  from  1 _  ,  p 


lateral  evidence;  and  every  thing  which  we  gather  from 
the  accounts  of  others,  or  from  the  hiilory  of  the  people, 
invalidates  them.  For  thefe  and  other  reafoiis,  Dr 
Nolft  concludes,  that  very  little  credit  is  due  to  the  re- 
prefentations  of.  Foerfeh,  and  that  the  ifland  of  Java 
produces  no  fuch  tree,  which,  if  it  really  grew  there, 
would  be  the  moll  remarkable  of  all  trees. 


nations  indeed  are  involved  in  fable  }  but  the  Poles  ne. 

had  even  a  fabulous  hiftory  of  their  own  nation. 
The  reafon  of  this  is,  that  it  was  not  the  cuftom  with 
that  nation  to  entertain  itinerant  poets  for  the  amufe- 
ment  of  the  great ;  for  to  the  fougs  of  thefe  poets  en¬ 
tertained  among  other  nations  we  are  obliged  for  the 


Poland, 


if 


deficient  in  Poland,  we  muft  have  recourfe  to  what  is 
recorded  concerning  it  by  the  hiftorians  of  ot  her  nations* 

The  fovereigns  of  Poland  at  firft  had  the  title  of^o^iflifo. 
duces i  dukes  or  generals,  as  if  their  office  had  been  ^ereigns  aC 
only  to  lead  the  armies  into  the  field.  The  firft  of 
thefe  is  univerfaliy  allowed  to  have  been  Lechus  ofauktt 
Lecht ;  and  to  render  him  more  illuftrious,  he  is  faid 


pnr  A  •  U4.1  1  •  r  a  cn  Lu  iciiuer  mm  more  illuitnous,  he  is  laid  %  h. 

POLA,  in  ichthyology,  is  the  n^e  of  a  flat  re-  to  have  been  a  lineal  defendant  from  Japhet  the  fon  of  Lechustlic  J 
nbhng  the  foal,  but  fomewhat  Ihorter  and  fmaller,  Noah.  According  to  fome  writers,  he  min-rated  at  1 

IS  called  cx'no^lofTus  and  lin^uatula.  It  abound??  in  fhe  hcarf  n  _ i.r  1  ^  ,  I 


fembling  the  foal,  but  fomewhat  Ihorter  and  fmaller. 
It  is  called  cynoglojfus  and  lin^uatula.  It  abounds  in 
the  Meditemnean,  and  is  fold  both  in  Rome  and  in  Ve¬ 
nice  for  the  table. 

POL  AC  RE,  :a  ffiip  with  three  malls,  ufually  na¬ 
vigated  in  the  Levant  and  other  parts  of  the  Medi¬ 
terranean.  Thefe  veflels  are  generally  furnilhed  vuth 
fquare*  fails  Upon  the  main-mail,  and  lateen  fails  upon 
the  fore^maft  and  mizen-mall.  Some  of  them,  how¬ 
ever,  carry  fquare  fails  upoh  all  the  three  malls,  par¬ 
ticularly  thofe  of  Provence  in  France.  Each  of  their 
malls  is  commonly  formed  of  one  piece,  fo  that  they 
have  neither  top-mall  nor  top-gallant-mafl ;  neither 
have  they  any  borfes  to  their  yards,' becaufe  the  men 
Hand  upon  the  top-fail- yard  to  loofe  or  furl  the  top¬ 
gallant-fail,  and  oil  the  lower-yard  to  reef^  to  loofe,  or 
furl,  the  top-fail,  whofe  yard  is  lowered  fufficiently  down 
for  that  purpofe. 

POLAEDRASTYLA,  m  natural  hiilory,  is  the 
name  of  a  genus  of  cryllals,  derived  from  the  Greek 
many,  ^ctes,  the  primitive  particle  o',  not,  and 
ruxofj  a  column  ;  and  means  a  ciyllal  with  many  planes, 
and  without  a  column. 

The  bodies  of  this  genus  are  cryllals  of  two  o6lan- 
gular  pyramids,  with  the  bafes  joined,  the  whole  body 
confilling  of  16  planes.  Of  this  genus  there  are  only 
two  fpecies  known  :  i .  A  brown  kind  with  fliort  pyra¬ 
mids,  found  in  great  plenty  in  Virginia  on  the  Tides  of 
hills  ;  and,  2.  A  colourlefs  one,  with  longer  pyramids. 
This  has  yet  been  found  only  in  one  place,  which  is  the 
great  mine  at  Goflalaer,  in  SaxUny,  where  it  ufually 
lies  at  great  depths. 

POLAND,  a  kingdom  of  Europe,  in  its  largell  ex¬ 
tent  bounded  by  Pomerania,  Brandenburg,  Silelia,  and 
Moravia,  to  the  well ;  and,  towards  the  eall,  by  part 
of  Ruffia  and  the  Lefier  Tartary  ;  on  the  north,  it 
has  the  Baltic,  Ruffia,  the  grand  province  of  Livo¬ 
nia,  and  Samogitia  ;  and  on  the  fouth,  it  is  bounded 
by  BefTarabia,  Tranfylvania,  Moldavia,  and  Hungary. 
Geographers  generally  divide  it  into  the  provinces  of 
Poland  Proper,  Lithuania,  Samogitia,  Courland,  Pruf- 
fia,  Maflbvia,  Polachia,  PolcTia,  Little  Ruffia,  called 
likewife  Rujfiu  Rubra  or  Reel  Rtijjiu,  Podolia,  and  the 
Ukrain.  Now,  however,  it  is  very  conliderably  re¬ 
duced  in  extent,  as  will  appear  in  the  coiirfe  of  its  hi- 
floiy.  For  a  map  of  Poland,  Lithuania,  and  Pruffia, 
fee  Plate  CCCCX. 

V  ith  re^  ard  to  »the  hiflor^^  of  Poland,  we  are  not 
to  gather  1  e  earlier  part  of  it  from  any  accounts  tranf- 
plUtd  to  us. by  the  natives?  The  early  hiibries  of  ah 
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Noah.  According  to  fome  writers,  he  migrated  at 
the  head  of  a  numerous  body  of  the  defeendants  of  the 
ancient  Sclav!  from  fome  of  the  neighbouring  nations  ; 
and,  to  this  day,  Poland  is  called  by  the  Tartars  the 
kingdom  of  Ltschus^  Bufclimg,  however,  gives  a  dif¬ 
ferent  account  of  the  origin  of  the  Poles.  Sarmatia, 
he  obferves,  was  an  extenfive  country,  inhabited  by  a 
vanety  of  nations  of  different  names.  He  fuppofes  the 
Poles  to  be  the  defeendants  of  the  ancient  Lazi,  a  peo¬ 
ple  who  lived  in  Colchis  near  the  Pontiis  Euxinus  j  3 
whence  the  Poles  are  fometimes  called  Pohai.  Crofs-  Derivation 
mg  feveral  rivers,  they  entered  Pofnania,  and  fettled 
the  borders  of  the  Warta,  while  their  neighbours  theTi?T 
Zechi  fettled  on  the  Elbe,  in  the  5?cth  year  of  Chrift.  ‘ 

As  to  the  name  of  Poland,  or  Poljka,  as  it  is  called  by 
the  native's,  it  comes  from  the  Sclavonic  word  Pole, 
or  Poln,  which  fignifies  a  country  adapted  to  hunt- 
ing,  hecaufe  the  whole  country  was  formerly  covered 
with  vail  forefts,  exceedingly  proper  for  that  employ- 
ttient.  ^ 


Of  the  tranfailions  of  Lechus  during  the  time  that  'Vifeimer 
he  enjoyed  the  fovereignty,  we  have  no  certain  ac- 
count.  His  fucceflbr  was  named  njcimer,  who  is  ge-^'*^^' 
nerally  fuppofed  to  have  been  the  nephew  of  Lechus. 

He  was  a  warlike  and  fuccefsful  prince,  fubduing  many 
provinces  of  Denmark,  and  building  the  city  of  Wif- 
mar,  fo  called  from  the  name  of  the  fovereign.  But 
tlie^  Xlanifti  hiftorians  take  no  notice  of  liis  wars  uuth 
their  countiy' ;  nor  do  they  even  mention  a  prince  of 
this  name.  However,  he  is  faid  to  have  reigned  for  a 
long  time  with,  great  glory  ;  but  to  have  left  the  people 
in  great, diftrefs,  on  account  of  the  difputes  which  arofe 
about  a  fucceffor. 

After  the  death  of  Vifcimer,  the  nobility  were  on  Form  of 
the  point  of  eleding  a  fovereign,  when  the  people,  Rov""- 
haraffed  by  the  grievous  burdens  occafioiied  by  the 
wars  of  Vifcimer,  unanimoufly  demanded  another  form^Xc^W* 
of  government,  that  they  might  no  longer  be  liable  to 
.fuff'er  from  ambition  and  tyranny.  At  fiill  tlie  nobi¬ 
lity  pretended  to  yield  to  this  humour  of  the  people 
•with  great  reluaance  5  however,  they  afterwards  deter¬ 
mined  on  fuch  a  form  of  government  as  threw  ail  the 
power  into  their  own  hands.  Twelve  palatines,  or 
vaivodes,  were  cliofen  ;  and  the  Polilh  dominions  di¬ 
vided  into  as  many  provinces.  Thefe  palatines  exer- 
cifed  a  defpotic  authority  within  their  feveral  jurifdic- 
tions,  and  aggravated  the  mifery  of  the  people  by  per¬ 
petual  wars  among  themfelves  ;  upon  which  the  Poles, 
worn  out  with  oppreffion,  refolved  to  return  to  their 
old  form  of  govej-nment.  Many  affembh'es  were  held 

for 


1 


a 

The  di.ke. 
(]oni  1  c'li.0- 
fc#d. 


Again  aho 
lilhed. 


% 

Reftored 
a  fecond 
time. 


POL  [27 

for  thu  purpofc  ;  but,  by  reafon  of  tbe  oppoHuon  of 
the  valvodcE,  they  came  to  nothing.  At  lafl,  howwer, 
they  caft  their  eyes  upon  Cracus,  or  Gracus,  whofc 
wealth  and  popularity  had  ralfed  him  to  the  liigheft 
honours  among  his  countrymen.  The  Poles  fay  that 
he  was  a  native  of  Poland,  and  one  of  the  12  vaivodes  ; 
but  the  Bohemians  affinn  that  lie  was  a  native  of  their 
•  counm- :  however,  both  agree  in  maintaining,  that  he 
■  was  delceiidcd  from  the  ancient  family  of  the  Gracchi 
in  Rome  ;  who,  they  fay,  were  bnnilh-'l,  to  this  country. 
I'le  is  faid  to  have  fignalized  himfelf  againft  the  Franks, 
whom  he  overthrew'  in  fome  defperate  enpgements,  and 
afterwards  built  the  city  of  Cracow  with  their  fpoils. 
I-Jie  did  not  enlarge  his  dominions,  but  made  his  fubjeas 
happy  by  many  cxcelleiit  regulations.  At  laft,  after  a 
long  tod  glorious  reign,  he  expired,  or,  according  to 
fome,  was  affaffinated  by  a  nobleman  who  afpired  to  tlie 
crown. 

Cracus  left  three  children  ;  Cracus,  Lechus,  and  a 
daughter  named  Vanda,  The  fii-ft  fucceeded  to  the 
dukedom  in  virtue  of  his  birthright ;  but  was  foon  after 
murdered  by  his  brother  Leclius.  Ho\vcver,  it  feenis 
the  thoughts  of  the  crime  which  he  had  committed  fo 
<lifturbed  his  confcience,  that  the  fecret  could  not  be 
kept.  When  it  was  known  that  he  had  been  the  mur¬ 
derer  of  his  late  fovereign,  he  was  depofed  with  all 
poflible  marks  of  ignominy  and  contempt,  and  his  filler 
\"anda  declared  duchefs.  She  was  a  moil  beautiful  and 
accompliflied  lady  j  and  foon  after  ihe  had  been  raifed 
to  the  fovereigiity,  one  Rithogar,  a  Teutonic  prince, 
ftnt  an  ambalTador  demanding  her  in  marriage,  and 
threatening  war  if  his  propofds  were  refufed.  Vanda 
marched  in  perfon  againft  him  at  the  head  of  a  numer¬ 
ous  army,  and  the  event  proved  fatal  botli  to  Rithogar 
and  herfelf.  The  troops  of  Rithogar  abandoned  him 
witliout  linking  a  blow,  upon  which  he  killed  himfelf 
in  defpalr  ;  and  Vanda,  having  become  enamoured  of 
liim,  was  fo  much  concerned  for  his  death,  that  (he 
drowned'hcrfelf  in  the  river  Viflula  or  V^cfel.  From 
this  unfortunate  lady  the  country  of  V andaha  takes  its 
name. 

.  The  family  of  Cracus  having  become  extinft  by  the 
death  of  Vanda,  the  Poles  w^ere  again  left  at  liberty  to 
clioofe  a  new"  fovereign  or  a  new  fonii  of  government. 
Through  a  natural  levity,  they  chauged  the  form^  of 
government,  and  rellorcd  tlie  vaivodes  notwithflanding 
all  that  they  had  formerly  fuffered  from  them.  ^  The 
confequences  w^ere  the  fame  as  before  :  the  vaivodes 
abufed  their  power  ;  the  people  were  opprefTcd,  and  the 
{late  was  diilraded  between  foreign  wars  and  civil  con¬ 
tention's.  .  At  that  time  the  Hungarians  and  Moravians 
had  Invaded  Poland  w"ith  a  numerous  army,  and  were 
^oppofed  only  by  a  handful  of  men  almoll  ready  to  fur- 
render  at  diferetion.  However,  one  Premlflaus,  a  pri¬ 
vate  foldier,  contrived  a  ilratagem  by  which  the  numer¬ 
ous  forces  of  the  enemy  v/ere  overthrown  \  and  for  his 
valour  w^cis  rew  arded  wdth  the  dukedom.  We  are  ig¬ 
norant  of  the  other  tranfadlioriS  of  his  reign  ;  but  all 
hillorians  inform  us  that  he  died  deeply  regretted,  and 
without  iffue ;  fo  that  the  Poles  had  once  more  to 
chcole  a  fovereign. 

On  the  death  of  Premiflaiis  feveral  candidates  appeared 
for  the  throne  ;  and  the  Poles  determined  to  prefer  him 
mIio  conld  overcome  all  his  competitors  in  a  horfc-race. 
A  Hone  pillar  was  ere  died  near  the  capital,  on  which 
VoL.  XV.  Part  I. 
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were  laid  all  the  enjfigns  of  the  oucal  authority  j  and  ait  ^ 
herald  proclaimed,  that  he  who  firil  amved  at  that  pil-  ^ 
l^r  from  a  river  at  fome  diilanee,  named  P ouderic^  was 
to  enjoy  them,  A  Poliih  lord  named  Lecoiis  was  fe- 
folved  to  fecure  the  vidory  to  himfelf  by  a  ilmtagem  ; 
for  which  purpofe  he  caufed  iron  fpikes  to  be  driven  all 
over  the  courfe,  referving  only  a  path  for  his  own  liorfe. 
The  fraudulent  defign  took  cfFedl  in  part,  all  the  rell 
cf  the  competitors  being  difmounted,  and  fome  feverely 
hurt  by  their  fall.  Lechus,  in  confcquciice  of  this  vic¬ 
tory,  w"as  about  to  be  proclaimed  duke  ;  w  hen,  unlucki¬ 
ly  for  him,  a  peafaiit  W"ho  had  found  out  the  artifice  op- 
pofed  the  ceremony  ;  and  upon  an  txamination  of  the 
fad,  Lechus  was  torn  in  pieces,  and  the  ducal  authority 
conferred  upon  the  peafant. 

The  name  of  the  new"  monarch  w"as  alfo  Leclius.  Hc 
attained  the  fovereignty  in  the  year  7  74,  and  behaved 
wuth  great  w-ifdom  and  moderation.  Though  he  pofTeffed 
t(ie  qualities  of  a  great  warrior,  and  extended  his  domi¬ 
nions  on  tlie  fide  of  Moravia  and  Bohemia,  yet  his  chief 
deliglit  v/as  to  make  his  fubjeds  happy  by  peace.  In 
the  decline  of  life  he  w-as  obliged  to  engage  in  a  war 
w"ith  Charlemagne,  and  is  faid  by  fome  to  have  fallen  in 
battle  with  that  pow^erfiil  monarch  ;  though  others  aiftit 
that  he  died  a  natural  death,  having  lived  fo  long  that 
the  fp rings  of  life  were  quite  worn  out. 

Lechus  III.  was  fucceeded  by  his  fon  Lcclins  IV. 
who  inherited  ail  his  father’s  virtues.  He  fiippreffed  an 
infurredion  in  the  Poliih  provinces,  by  which  he  ac¬ 
quired  great  reputation  ;  after  which  he  led  his  army 
againft  the  Greek  and  Italian  legions  who  had  over¬ 
run  Panonia.  He  gained  a  complete  vidory  over  his 
enemies.  Nor  was  his  valour  more  confpicuous  in  the 
battle  than  his  clemency  to  the  vanquilhed  :  for  he  dift 
miifed  all  his  prifoners  without  ranfom  ;  demanding  no 
other  conditions  than  that  they  ihould  never  again  dillurb 
the  peace  of  Poland,  or  the  allies  of  that  kingdom.  This 
duke  is  faid  to  have  been  endowed  w"Itli  many  virtues, 
and  is  charged  only  w"ith  the  vice  of  incontinence.  He 
left  20  natural  children,  and  only  one  legitimate  foni^ 
named  Popiely  to  wLom  he  left  the  fovereignty.  Poplel 
was  alfo  a  virtuous  and  pacific  prince,  who  never  had  re- 
courfe  to  arms  but  through  neceility.  He  removed  the 
feat  of  government  from  Cracow  to  Gnefna,  and  w"as 
fucceeded  by  his  nephew  Popiel  11.  a  minor. 

The  young  king  behaved  with  propriety  as  long  as 
he  w"as  under  the  tuition  of  others  ;  but  as  foon  as  he 
had  got  the  reins  of  government  into  his  own  hands  the 
face  of  affairs  w"as  altered.  Lechus  III.  who,  as  hath 
been  already  mentioned,  had  20  illegitimate  cliildren, 
had  promoted  them  to  the  government  of  different  pro-  - 
vIiYces  ;  and  they  had  difcliarged  the  duties  of  their  officer 
in  fuch  a  manner  as  fhow^ed  that  they  were  w"orthy  of  the 
omfidence  repofed  in  them.  How  ever,  as  foon  as  Popiel 
came  of  age,  being  feduced  by  the  advice  of  his  wife,  an 
artful  and  ambitious  woman,  he  removed  tl\em  from  their 
polls,  treated  them  with  the  utmoft  contempt,  and  at  laft 
found  means  to  poifon  them  all  at  once  at  an  entertain¬ 
ment.  A  dreadful  puniihment,  however,  according  to 
the  liiftorlans  pf  thofe  times,  attended  his  treachery  and 
cruelty.  The  bodies  of  the  unhappy  governors  were 
jeft  unburied ;  and  from  them  IiTued  a  Iwarm  of  rats, 
who  purfued  Popiel,  his  wife,  ahd  children,  wlieievcr  they 
vvi,nt,  and  at  laft  devoured  them.  The  nation  now*  be¬ 
came  a  .prey  to  civil  difeord  at  the  fame  time  that  it  was 
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Msr.d,  harafTcd  by  a  foreign  enemy ;  and,  ui  fliort,  the  ftatc 
feemed  to  be  on  the  verge  of  diflblution,  when  Piaftus 
^  was  proclaimed  duke  in  830,  from  whom  the  natives  of 
Why  the  dncal  or  regal  dignity  were  called  Piajles.  See  Piastus, 
lovcreigns  excellent  monarch  died  in  861,  and  was  fiicceeded 
a^Vca^led  Zicmovitus,  who  was  of  a  more  warlike  dif* 

Jti  i'ia*  portion  than  his  fatlier,  and  who  firfl:  introduced  a  re¬ 
gular  difeipliue  among  the  Polifh  troops.  Pie  main¬ 
tained  a  refpeciPable  army,  and  took  great  pains  to  ac¬ 
quire  a  pcrfe(fl  knowledge  in  the  art  of  war.  Tlie  con- 
fequence  of  this  was,  that  he  was  victorious  in  all  his 
battles  ;  and  retook  from  the  Germans  and  Plnngarians 
not  only  all  that  they  had  gained,  but  enlarged  his  do¬ 
minions  beyond  what  they  had  been.  After  his  death 
nothing  remarkable  happened  in  Poland  till  the  time  of 
Mieczflaus  I.  who  attained  the  ducal  authority  in  964. 
He  was  born  blind,  and  continued  fo  for  feven  years  : 
after  which  he  recovered  his  fight  without  ufing  any 
medicine  ;  a  circumftance  fo  extraordinary,  that  in  thofe 
times  of  ignorance  and  fupeiHition  it  was  accounted  a 
Chrlftiani-  miracle.  In  his  reign  the  Cliriftian  religion  was  intro- 
ty  introdu-  duced  into  Poland.  The  moil  probable  account  of  the 
cczflaufl^'  which  Chriftianity  was  introduced  is,  that 

Mieczllaus  having  by  ambaifadors  made  his  addrefles  to 
Daborwka  daughter  to  the  Duke  of  Bohemia,  the  lady 
reje£led  his  offer  unlefs  he  w^ould  fuffer  liimfelf  to  be 
baptized.  To  this  the  duke  confented,  and  was  bap¬ 
tized,  after  having  been  inilrudled  in  the  principles  of 
Chriftianity.  He  founded  the  archbifhoprics  of  Gnefna 
and  Cracow ;  and  appointed  St  Adalbert,  fent  by  the 
pontiff  to  propagate  Chriftianity  in  Poland,  primate  of 
the  whole  kingdom.  On  the  birth  of  his  fon  Boleflaus  he 
redoubled  his  zeal ;  founding  feveral  biihoprics  and  mo- 
nafterics ;  ordering  llkewife  that,  when  any  part  of  the 
Gofpel  was  read,  the  hearers  ftiould  half-draw  their 
fwords.  In  teftimony  of  their  readliiefs  to  defend  the  faith. 
He  was,  however,  too  fuperftitious  to  attend  to  the  duties 
of  a  fovereign  ;  and  fuffered  his  dominions  to  be  ravaged 
by  his  barbarous  neighbour  the  duke  of  Ruffia.  Yet> 
with  all  his  devotion,  he  could  not  obtain  the  titk  of 
king  from  the  pope,  though  he  had  warmly  folicited  it ; 
but  it  was  afterwards  conferred  on  his  fon,  who  fucceed- 
ed  to  all  his  dominions. 

Ba'eilau  %  Boleflaus  I.  the  firft  king  of  Poland,  furnamed  Chrohry^ 

the  firil  fucceeded  to  the  fovereigiity  In  999.  He  alfo  profeffed 
3?ingofPo«  and  cherifhed  Chriftianity,  and  was  a  man  of  great  va- 
lour  and  prudence.  However,  the  firft  tranfaCkion  of 
his  reign  favoured  very  much  of  the  ridiculous  piety  of 
thofe  times.  He  removed  from  Prague  to  Gnefna  the 
remains  of  a  faint  which  he  had  purchafed  at  a  confider- 
able  piice.  The  Emperor  Otho  III.  made  a  pilgrimage, 
on  account  of  a  vow,  to  the  tomb  of  this  faint.  He  was 
iiofpitably  received  by  Boleflaus,  whom,  in  return,  he 
mvefted  with  the  regal  dignity  ;  an  adl  which  was  con- 
finned  by  the  pope.  This  new  dignity  added  nothing 
to  the  power  of  Boleflaus ;  though  it  increafed  his  con- 
fequence  wnth  his  own  fubjedls.  He  now  affedled  more 
ftate  than  before  :  his  body-guards  were  confiderably 
augmented ;  and  he  was  conftantly  attended  by  a  nu¬ 
merous  andfplendid  retinue  whenever  he  ftirred  out  of 
his  palace.  Thus  he  mfpired  his  people  with  an  idea 
of  his  greatnefs,  and  consequently  of  their  own  import-r 
ance  ;  which  no  doubt  was  neceffaiy  for  the  accompllfli- 
ment  of  a  defign  he  had  formed,  namely,  an  offenftve 
war  with  Rulfia;  but  wh^ft  he  was  upon  the  point  of 


fetting  out  on  this  expedition,  he  was  prevented  by  the  Poland, 
breaking  out  of  a  war  with  the  Boheniians.  The  cle- 
vation  of  Boleflaus  to  the  regal  dignity  had  excited  the 
envy  of  the  duke  of  Bohemia,  who  had  folicited  the 
fame  honour  for  himfelf,  and  had  been  refufed.  His 
jealoufy  was  further  excited  by  the  conne<ftion  between 
Boleflaus  and  the  emperor,  the  fonner  having  married 
Rixa  the  emperor’s  niece.  Without  any  provocation, 
therefore,  or  without  giving  the  leaft  intimation  of  hrs 
defign,  the  duke  Bohemia  entered  Poland  at  the  head 
of  a  numerous  army,  committing  everywhere  dreadful 
ravages.  Boleflaus  immediately  marched  againft  him,TT  I 

and  the  Bohemians  retired  with  precipitation.  Scarcity  quersTa^  > 
of  provifions,  and  tlie  inclemency  of  the  feafon,  prevented  hernia 
Boleflaus  at  that  time  from  purfuing ;  but  as  foon  as 
thefe  obftacles  were  removed,  he  entered  Bohemia  at  the 
head  of  a  formidable  army,  with  a  full  refolutlon  of  j 

taking  an  ample  revenge.  The  Bohemians  were  alto¬ 
gether  unable  to  refift  ;  neither  Indeed  had  they  courage  J 

to  venture  a  battle,  though  Boleflaus  did  all  in  his  pow^r  '  I 

to  force  them  to  it.  So  great  indeed  was  the  cowardice  f 

of  the  duke  or  his  army,  that  they  fuffered  Prague,  the  I 

capital  of  the  duchy,  to  be  taken  after  a  fiege  of  two.  1 

years’;  having  never,  during  all  that  time,  ventured  t®  l|j 

relieve  it  by  fighting  the  Polifli  army.  The  taking  of  ,'|| 

this  city  was  quickly  followed  by  the  redu6lion  of  all  the  jj 

places  of  inferior  note :  but  though  Boleflaus  was  in  f 

poffeffion  of  almoft  all  the  fortified  places  in  Bohemia,  | 

he  could  not  believe  his  conquefts  to  be  complete  until  I 

he  became  mafter  of  the  duke’s  perfon.  This  unfortu-  K 

tunate  prince  had  fhut  himfelf  up  with  his  fon  in  his  ? 

only  remaining  fortrefs  of  Wiffogrod,  where  he  imagined  | 

that  he  fhould  be  able  to  foil  all  the  attempts  of  the 
Polifh  monarch.  In  this,  however,  he  found  himfelf  1 

difappointed.  Boleflaus  in  veiled  the  place,  and  made 
his  approaches  with  fuch  rapidity,  that  the  garrifon,  t 

dreaefing  a  general  affault,  refolved  to  capitulate,  and 
perfifted  in  their  refolution  notwithftanding  all  the  in¬ 
treaties  and  promifes  of  the  duke.  The  confeqiience 
was,  that  the^ unhappy  prince  fell  into  the  hands  of  his  'j 

enemies,  and  had  his  eyes  put  out  by  Boleflaus ;  after 
which,  his  fon  Jaremir  was  put  into  perpetual  and  clofc 
confinement.  ^ 

From  Bohemia  Boleflaus  marched  towards  Moravia  ;  And  Mor£*< 
but  no  fooner  did  he  arrive  on  the  frontier  than  the^a. 
whole  province  fubmitted  without  a  blow.  He  then 
refumed  his- intention  cf  invading  Ruffia  5  for  which  he 
had  ROW  a  very  fair  opportunity,  by  reafon  of  a  civil 
war  which  raged  with  violence  among  the  children  of 
duke  Volodomir.  The  chief  competitors  were  Jariflaus 
and  Suantepolk.  I'he  latter,  having  been  defeated 
by  his  brother,  was  obliged  to  take  refuge  in  Poland, 
where  he  ufed  all  the  arguments  in  his  power  with  *  i 
king  Boleflaus  in  order  to  induce  him  to  revenge  his 
caufe.  Boleflaus  having  already  an  intention  of  Invading  ^ 

that  country,  needed  but  little  intreaty  ;  and  therefore  « 

moved  towards  Ruffia  at  the  head  bf  a  very  numerous  - 
army  :  giving  out,  that  he  had  no  other  defign  than  to  . 
revenge' the  injuftice  done  to.  Suantepolk.  He  was  met 
on  the  banks  of  the  river  Bog  by  Jariflaus  at  the  head 
of  an  army  much  fuperior  in  number  to  his  own  ;  and 
for  fome  days  the  Polifh  army  was  kept  at  bay  by  . 
the  Ruffians.  At  laft  Boleflaus,  growing  impatient,  1 

refolved  to  pafs  the  river  at  all  events ;  and  therefore  over 
forming  his  cavalry  in  the  beft  manner  for  breaking  the  the  Ruf. 
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tbn^ent,  expofed  his  own  perfon  to  the  utinoft.  of  its 
force.  Encouraged  by  his  example,  the  Poles  advan¬ 
ced  breaft-high  in  the  w^ater  to  the  oppofite  fhore  ;  from 
whence  the  enemy  gave  them  all  the  annoyance  in  their 
power.  In  fpite  of  all  oppofition,  however,  the  Poles 
reached  the  bank,  and  foon  gained  a  complete  vidory, 
Jariflaus  being  obliged  to  fly  to  Kiovia.  This  city  was 
immediately  invefted ;  but  Jariflaus  retired  farther  into 
the  country  in  order  to  recruit  his  army,  leaving  the  city 
to  its  fate.  The  garrifon  made  a  brave  defence,  but 
were  at  laft  compelled  to  furrender  at  difcretion.  A  vaft 
treafure  was  found  in  the  place ;  great  part  of  which 
was  diftributed  by  Boleflaus  among  the  foldiers. 

Though  the  king  of  Poland  had  now  become  mafter 
of  the  greateft  part  of  Ruflia,  he  knew  that  the  only 
poflible  means  of  keeping  the  country^  in  fubjeftion  was 
by  placing  a  natural  fovereign  over  the  inhabitants.  For 
this  reafon  he  reinftated  Suantepolk,  though  his  preten- 
fions  were  ftill  difputed  by  Jariflaus.  The  latter  had 
formed  a  flying  camp,  and  meditated  a  fcheme  of  fiir- 
prifing  and  carrying  off  his  rival  brother ;  but  having 
failed  in  this  attempt,  he  retired  to  Novogotod,  where 
the  attachment  of  the  inhabitants  enabled  him  to  make 
fome  refinance,  till  at  laft  he  was  attacked  and  defeated 
by  Boleflaus,  which  feemed  to  give  the  finiftiing  ftroke 
to  his  affairs.  The  king  of  Poland,  however,  now  met 
with  a  mote  dangerous  enemy  in  the  perfidious  and  un¬ 
grateful  Suantepolk  than  he  had  experienced  in  Jariflaus* 
The  Ruffian  prince,  imagining  himfelf  a  dependent  on 
Boleflaus,  formed  a  confpiracy  againft  him  ;  by  which 
he  projeifted  nothing  left  than  the  dcftru£lioii  of  him 
and  his  whole  army.  The  maffacre  was  already  begun 
when  Boleflaus  received  Intelligence.  The  urgency  of 
the  eafe  admitted  of  no  delay:  the  king  therefore 
mounted  his  horfe  ;  and  having  with  the  utmoft  hafte 
affembled  part  of  his  army,  fell  upon  the  traitors  with 
fuch  fury,  that  they  were  obliged  to  betake  themfelves 
to  flight,  and  Boleflaus  got  fafe  into  Poland.  But  in 
the  mean  time  Jariflaus  having  affembled  frefh  forces, 
purfued  the  Polifh  army  j  and  having  come  up  with 
them  juft  as  one  half  had  crofted  the  river  Borlfthenes, 
attacked  them  with  the  utmoft  fury.  Boleflaus  defend* 
ed  himfelf  with  the  greateft  refolution  ;  but,  hy  reafon 
of  his  forces  being  divided,  vidl-ory  was  dubious  for 
a  long  time.  At  laft,  when  the  army  had  wholly  croffed, 
the  Ruffians  were  entirely  put  to  the  rout,  and  a  terrible 
carnage  enfued.  The  vldory,  however,  though  com¬ 
plete,  was  not  decifive  j  for  which  reafon  Boleflaus 
thought  proper  to  continue  liis  retreat,  without  attempt¬ 
ing  to  conquer  a  country  too  extenfive  for  him  ever  to 
keep  in  fubjeaion.  •  Still,  however,  his  martial  inclina¬ 
tion  continued,  and  he  led  his  army  into  Saxony.  The 
inhabitants  of  this  country  had  hitherto  refifted  all  at¬ 
tempts  that  had  been  made  on  their  freedom,  and  ftill 
made  a  violent  ftruggle  for  liberty ;  though,  in  fpite  of 
their  utmOft  efforts,  they  were  obliged  at'  laft  to  fubmit 
to  the  yoke.  On  his  withdrawing  the  troops  from 
Saxony,  however,  the  king  thought  proper  to  leave  the 
people  to  their  liberty,  contenting  himfelf  with  a  rich 
booty.  The  boundaries  of  his  empire  he  now  fixed  at 
the  river  Elbe  ;  where  he  ere^cd  two  iron  columns, 
in  order  to  tranfmit  the  memory  of  his  conqueft  to 
pofterity. 

-Boleflaus,  ftill  unfated  with  vidory,  now*  meditated 


the  conqueft  of  Pruffia  and  Pomerania ;  tlie  .latter  of  ^ 

which  provinces  had,  in  the  former  civil  wars,  been  dif- 
membered  from  Poland.  His  arms  were  attended  with  with  Pmft 
equal  fuccefs  againft  both  :  indeed  the  Very  terror  of  his  Ha  and  Po** 
name  feemed  to  anfwer  all  the  purpofes  of  a  formidable 
army.  Thefe,  however,  he  feems  to  have  defigned  to 
be  the  laft  of  his  warlike  enterprifes  ;  for  he  now  applied 
himfelf  wholly  to  the  ena6ling  of  wholefome  laws  for  the 
benefit  of  his  people.  But  in  the  midft  of  this  tran¬ 
quillity  Jariflaus  aflembled  the  moft  numerous  army  that 
had  ever  been  heard  of  in  Ruflia,  with  which  he  appear- 
ed  on  the  frontiers  of  Poland.  Boleflaus,  though  now  Gains  an(3» 
advanced  In  years,  marched  out  againft  his  adverfarles,^her  gieat 
and  met  them  on  the  banks  of  the  Boriftlienes, 
famous  by  the  vidory  he  had  lately  gained  there.  The 
Poles  croffed  the  river  by  fwimming ;  and  attacked  the  on  which 
enemy  before  they  had  time  to  draw  up  In  order  of  the  whole 
battle  with  fuch  impetuofity,  that  a  total  rout  foon 
fued.  The  Ruffians  were  feized  with  a  panic,  and  Ja¬ 
riflaus  was  huiTied  away,  and  almoft  trampled  to  death 
by  the  fugitives.  Many  thoufand  prifoners  were  taken, 
but  Boleflaus  releafed  them  upon  very  eafy  conditions  ; 
contenting  himfelf  with  an  Inconfiderable  tribute,  and 
endeavouring  to  engage  the  affeiftlons  of  the  people  by 
his  kindneft.  This  well-timed  clemency  produced  fuch 
an  happy  effedl,  that  the  Ruffians  voluntarily  fubmitted 
to  his  jiirifdidlion,  and  again  became  his  fubje£ls.  v 

after  this  he  died  in  the  year  toz^,  after  having 
vaftly  extended  his  dominions,  and  rendered  his  fubjefe 
happy. 

Boleflaus  was  fucceeded  by  his  fon  MIeczflaus  XL 
but  he  poffeffed  none  of  the  great  qualities  of  his  father, 
being  indolent  and  debauched  in  his  behaviour.  In 
the  very  beginning  of  his  reign,  th&  Ruffians,  Bohe¬ 
mians,  and  Moravians,  revolted.  However,  as  the  fpirit 
and  difeipline  introduced  by  Boleflaus  ftill  remained  in 
the  Polilh  army,  Mieczflaus  found  no  great  difficulty 
in  reducing  them  again  to  obedience  :  after  which,  de¬ 
voting  himfelf  entirely  to  voluptuoufnefs,  he  was  feized 
with  a  frenzy,  whitli  put  an  end  to  his  life  in  the  year 
1034.  The  bad  qualities  of  this  prince  proved  veryRJxa,  a 
detrimental  to  the  intereft  of  liis  fon  Cafimir;  though  rannical 
the  latter  had  received  an  excellent  education,  and 
poffeffed  of  many  virtues.  Inftead  of  eleding  him  king, 
they  chofe  Rlxa  his  mother  queen-regent.  She  proved  fon  Cafi** 
tyrannical,  and  fo  partial  to  her  countrymen  the  Ger-mir. 
mans,  that  a  rebellion  enfued,  and  Ihe  was  forced  to  fly 
to  Germany  5  where  flie  obtained  the  prote(ftion  of  the 
emperor  by  means  of  the  immenfe  treafures  of  Boleflaus, 
which  (he  had  caufed  to  be  tranfported  thither  before 
her.  Her  bad  behaviour  and  expulfion  proved  ftill  more 
fatal  to  the  affairs  of  Cafimir  than  even  that  of  his  father. 

He  was  Immediately  driven  out  of  the  kingdom  ;  and  a 
civil  war  taking  place,  a  great  many  pretenders  to  the 
crown  appeared  at  once.  To  the  miferies  occaftoned  Poland  dN 
by  this  were  added  thofe  of  a  foreign  war  ;  for  the  Bo-A^^A^^ 
hemlans  and  Ruffians  Invaded  the  kingdom  In  AiA^rent 
places,  committing  the  moft  dreadful  ravages.  Thcwais, 
confequence  of  thefe  accumulated  diftreffes  was,  that  the 
nobility  came  at  laft  to  the  refolution  of  recalling  Cafimir, 
and  electing  him  fovereign.  However,  before  they 
took  this  meafure,  it  was  thought  proper  to  fend  to 
Rome  to  complain  of  the  behaviour  of  the  duke  of  Bo¬ 
hemia.  The  deputies  were  at  firft  received  favourably  ^ 
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but  the  inHiicucc  of  the  duke-s  gold  prevailing,  no  re- 
drefs  wa?;  obtained  ;  fo  that  at  lafl  it  was  refolved,  with¬ 
out  more  ^do,  to  fend  for  Cafimir. 

The  only  difficulty  was  where  to  find  the  fugitive 
prince ;  for  he  had  been  gone  five  years  from  the  king¬ 
dom,  and  nobody  knew  the  place  of  bis  retreat.  At 
Jaff ,  by  fending  an  embaffy  to  his  mother,  it  was  found 
out  that  he  had  retired  into  France,  where  he  applied 
clofely  to  fludy  at  the  univerfity  of  Paris.  Afterwards 
he  went  to  Italy  ;  where,  for  the  fake  of  fubfiftence,  he 
took  upon  him  the  monaftic  habit.  At  that  time  he 
had  returned  to  France,  and  obtained  fome  preferment 
in  the  abbey  of  Cliigni.  Nothing  now  obftru^ted  the 
prince’s  ,,retuim  but  the  facred  fun£Iion  with  which  he 
was  invefied.  However,  a  difpenfation  was  obtained 
from  the  pope,  by  which  he  was  releafed  from  his  ec- 
clefiaftical  engagements,  on  condition  that  he  and  all 
the  kingdom  fhould  become  fubje<5l  to  the  capitation  tax 
called  Peter-pence,  Some  other  conditions  of  lefs  con- 
fequence  were  added  ;  fuch  as,  that  the  Poles  fhould 
fhave  their  heads  and  beards^  and  wear  a  white  linen 
robe  at  feflivals,  like  other  profefTors  of  the  Catholic 
religion.  Great  preparations  were  made  for  the  recep¬ 
tion  of  the  young  prince  :  and  he  was  met  on  the 
frontier  by  the  nobility,  clergy,  and  forces  of  the  nation  ; 
by  whom  he  was  condudled  to  Gnefna,  and  crowned  by 
the  primate  with  more  than  ufual  folemnity.  He  proved 
a  virtuous  and  pacific  prince,  as  indeed  the  dilli-a^led 
fituation  of  the  kingdom  would  not  admit  of  the  carry¬ 
ing  on  of  wars.  However,  Cafimir  proved  his  courage 
in  fubduing  the  banditti  by  which  the  country  was 
over -run  ;  and  by  maiTying  the  princefs  Mary,  filler  to 
the  duke  of  Ruffia,  all  quarrels  with  that  nation  were 
for  the  prefent  extinguifhed.  Upon  the  whole,  the 
kingdom  fiourifhed  during  his  reign  ;  and  became  more 
i^fpedlable  from  the  wifdom  and  liability  of  the  admi- 
iiiftration  than  it  could  have  been  by  many  vidlories. 
After  a  happy  reign  of  16  years,  he  died  beloved  and 
regretted  by  all  his  fubjedls. 

By  the  happy  adminillration  of  Cafimir  the  kingdom 
recovered  fufficient  ftrength  to  carry  on  fuccefsful  wars 
againfl  its  foreign  enemies.  Boleflaiis  II.  the  fon  of 
Cafimir,  an  enterprifing  and  valiant  prince,  fucceeded  to 
the  throne  ;  and  foon  made  himfelf  fo  famous,  that  three 
unfortunate  princes  all  took  refuge  at  his  court  at  once, 
having  been  expelled  from  their  own  dominions  by  their 
rebellious  fubjedls.  Thefe  were,  Jacomir,  fon  of  Brite- 
flaus  duke  of  Bohemia ;  Bela,  brother  to  the  king  of 
Hungary ;  and  Zaflaus  duke  of  Kiovia,  eldell  fon  to 

ifariflaus  duke  of  Ruffia,  and  coufin  to  the  king  of  Po- 
and.  Boleflaus  determined ^to  redrefs  all  their  grievances ; 
but  while  he  deliberated  upon  the  moll  proper  means 
for  fo  doing,  the  duke  of  Bohemia,  dreading  the  confe- 
quence  of  Jacoinir’s  efcape,  affembled  an  army,  and,, 
without  any  declaration  of  war,  marched  through  the 
Hercynian  forell,  defolated  Silefia,  and  laid  wafle  the 
frontiers  of  Poland  with  fire  and  fvvord.  BoRflaus 
marched  againft  him  with  a  force  greatly  inferior  j  and, 
by  mere  dint  of  fuperior  capacity,  cooped  up  his  adver- 
fary  in  a  wood,  where  he  reduced  him  to  the  greatell 
dillrefs.  In  this  extremity  the  duke  fent  propofals  for 
accommodation  ;  but  they  were  rejected  with  difdain  by 
Bcleflaus  ;  upon  which  the  former,  ordering  fires  to  be 
kindled  in  his  camp,  as  if  he  defigned  to  continue  there, 
removed  with  the  utmoll  filence  in  the  night-tin^e  j 


and  marching  through  narrow  defiles,  was  advanced  fe-  Poiatu’-, 
veral  leagues  before  Boleflaus  received  advice  of  Ids  re- 
treat.  The  king  purfued  him,  but  in  vain  ;  for  which 
reafoii  he  returned,  after  haying  ravaged  frontiers  0/ 

Moravia.  The  next  year  he  entered  Bohemia  with  a 
numerous  aniiy  5  but  the  duke,  being  unwhlling  to  en-  ^ 
counter  fuch  a  formidable  udverlary,  uibinittcd  to  fuch 
terms  as  Boleflaus  thought  proper  to  impofe.  In  thefe 
the  king  of  Poland  llipulated  for  certain  coriditions  in 
favour  of  Jacomir,  wdiich  he  took  care  to  fee  pundiuilly 
executed ;  after  which  lie  determined  to  march  towards 
Hungary,  to  aflill  the  fugitive  prince  Bela.  ^ 

This  prince  had  been  fgr  fome  time  foheited  by  a  And  to  Be- 
party  of  difaffedled  nobility  to  return,  as  his  brother,  jirince  of 
the  reigning  king,  had  alienatcd,the  hearts  of  his  fub-  • 

je£ls  by  his  tyrannical  behaviour ;  as  foon  therefore  as 
Boleflaus  had  finilhed  the  war  in  Bohemia,  he  was  fo- 
licited  by  Bela  to  embrace  fo  favourable  an  opportunity,  ^ 
and  put  him  in  polfellion  of  the  kingdom  of  Hungary. 

This  the  king  readfly  complied  with,  as  being  agre'eabie 
to  his  own  inclinations  j  and  both  princes  entered  Hun¬ 
gary  by  different  routes,  each  at  the  head  of  a  numer¬ 
ous  body.  The  king  of  that  country,  however,  was.  , 
not  difconcerted  by  fuch  a  formidable  invallon  ;  and  be¬ 
ing  largely  allilled  by  tht  emperor,  advanced  againll  his 
antagonills  wnth  a  vafl  army  ;  among  whom  was  a  nu¬ 
merous  body  of  Bohemians,  who  had  come  to  his  affiil- 
ance,  though  in  direct  violation  of  the  treaty  fiibfilling^ 
between  the  duke  and  the  king  of  Poland.  At  lall  u 
deciiive  battle  was  fought,  in  which  the  Germans  be¬ 
haved  with  the  greatell  valour,  but  were  entirely  de¬ 
feated  through  the  treachery  of  the  Hungar  ians,  wlio  in 
the  heat  of  the  battle  deferted  and  went  ovei  to  Bela. 

Almoft  all  the  foreign  auxiliaries  were  killed  on  the 
fpot;  the  king  himlelf  w^as  feized,  and  treated  with 
luch  infolence  by  his  perfidious  fubjeds,  that  he  died  in 
a  flioi  t  time  of  a  broken  heart ;  fo  that  Bela  was  placed 
on  the  throne  without  further  oppolition,  except  from  a 
revolt  of  the  peaiants,  wdiich  w  as  foon  quelled  by  the 
Polilh  army.  ' 

Boleflaus,  having  fucceeded  fo  happily  in  thefe  tw'oHe  projeu^v 
enterprifes,  began  to  look  upon  himlelf  as  invincible  ;  ^or- 
and,  inliead  of  deligning  only  to  aliiil  Zaflaus,  as  he 
had  firlt  intended,  now  projeefed  no  lefs  than  the  fub- 
jedlion  of  the  whole  coimtiy.  He  had  indeed  a  claim 
to  the  lovereignty  by  virtue  of  his  defeent  from  Mary, 
queen  of  Poland,  filter  to  Jariflaus  ;  and  this  he  endea¬ 
voured  to  llrcngthen  by  marrying  a  Ruffian  princeis 
himfelf.  Having  therefore  aflembled  a  very  numerous 
and  well-difciplined  army,  he  entered  the  duchy  of 
Kiovia,  wliere  he  was  oppofed  by  Wilfeflaus,  wffio  had 
ufurped  the  fovereignty,  with  a  vail  multitude  of  forces.  ^ 
Boleflaus,  however,  continued  to  advance ;  and  the  jvietts  with 
Ruffian  prince  being  intimidated  by  the  number  and 'urpriling 
good  order  of  his  enemies,  deferted  his  own  troops,  and 
fled  away  privately  w  ith  a  flender  retinue  ;  upon  which 
his  force  difperfed  themfelves  for  want  of  a  leader.  The 
inhabitants  ol  the  city  of  Kiovia  now  called  to  their 
affillance  Suantoflaus  and  Wfzevold  two  brothers  of 
Wifieflaus  5  but  thefe  princes  adling  the  part  of  media¬ 
tors,  procured  pardon  lor  the  inhabitants  from  Zaflaus 
their  natural  fovereign.  With  the  fame  facility  the  tw^o 
princes  recovered  all  the  other  dominions  belonging  to 
Zaflaus  j  only  one  city  venturing  to  ftand  a  liege,  and 
^that  was  foon  reduced.  But  in  the  mean  time  the  king 
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revolt  enfued,  and  the  two  fons  with  whom  he  intended  to  take  equal  vengeance  on  the 

women,  their  gallants,  and  his  own  foldiers  who  had 
del'crted  him.  This  produced  a  carnage  more  dreadful 
than  ever.  The  foldiers  united  with  their  fqrmer  wives 
and  their  gallants  againft  the  common  enemy,  and 
fought  agaiiill  Boleflaus  and  his*  Ruffians  with  tlie  fiiry 
of  lions.  At  lait,  however,  the  fortune  of  the  king 
prevailed  ;  the  rebels  were  totally  fubdued,  and  the  few 
who  efcaped  the  fword  were  tortured  to  death,  or  died 
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of  Bela  were  on  the  point  of  being  deprived  of  their 
paternal  dominions.  Thh  Boleflaus  no  fooner  heard 
than  he  marched  diredly  into  Hungary  ;  where  by  the 
bare  terror  of  his  name,  he  re-eft ablifhcd  tranquillity, 
and  confirmed  bhe  princes  in  the  enjoyment  of  their 
kingdom.  In  the  time  that  this  was  doing,  Zaflaiis 
was^again  driven  from  his  territories,  all  the  conquefts 
that  had  been  formerly  made  were  loft,  and  Suantoflaus 
and  Wfzevold  more  powerful  than  ever.  The  king’s 
vi{i‘our,  however,  foon  difconcerted  all  their  meafures. 
He  ravaged  all  tliofe  territories  which  compofed  the 
palatinates  of  Lufac  and  Chelm,  reduced  the  itrong  city 
of  Wolyn,  and  tranfported  the  booty  to  Poland.  The 
campaign  was  finifhed  by  a  battle  witli  Vv  fzcvold  ^  which 
proved  fo  bloody,  that  though  Boleflaus  w'as  viaorious, 
his  army  was  weakened  in  fuch  a  manner  that  he  could 
not  purfue  his  conquefts.  In  the  winter  he  made  nu¬ 
merous  levies ;  and  returning  in  the  fpring  to  Ivioyia, 
reduced  it,  after  feveral  defperate  attacks,  by  famine. 
On  this  occafioii,  inftead  of  treating  the  inhabitants 
with  cruelty,  he  commended  their  valour,  and  ftriaiy 
prohibited  his  troops  from  pillaging  or  Infulting  them  ; 
dtftributing  provifions  among  them  with  the  utmoil 
liberality. 

This  clemency  procured  the  higheft  honour  to  the 
king  of  Poland  but  his  ftay  here  produced  a  moft  ter¬ 
rible  difufter.  Kiovia  w'as  tiie  moft  difiolute,  as  well 
as  the  richeft  city,  in  the  north  ;  the  king  and  all  his 
foldiers  gave  themfelves  up  to  the  pleafures  of  the  place, 
Boleftaus  himfelf  afieacd  all  the  imperious  (late  of  an 
eaftern  monarch,  and  contraded  an  inclination  for  the 
groffeil  debaucheries.  T.  he  confequcnce  had  almoft 
proved  fatal  to  Poland.  The  Hungarian  and  Ruffian 
wars  had  continued  for  feven  years,  during  all  w’^hich 
time  the  king  had  never  been  at  home  excepting  once 
for  the  Ihort  fpace  cf  three  months.  In  the  mean  time 
the  Polilh  women,  exafperated  at  heai;iiig  that  their 
hiiftmnds  had  negleded  them  and  conneded  themfelves 
with  the  women  of  Kiovia,  raifed  their  flaves  to  the 
beds  of  their  mailers ;  and  in  fhort  the  whole  fex 
eonfpired  in  one  general  fcheme  of  proititution,  in  or¬ 
der  to  be  revenged  cf  the  infidelity  of  their  hulbands,. 
excepting  one  fingle  woman,  namely,  Margaret f  tne 
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wife  of  Count  Nicholas  of  Demboifin,  who  preferved  her 
f.delhy  in  fpite  of  all  folicitatlon.  Advice  of  thisftrange 
revolution  wa.s  foon  received  at  Kiovia,  w’^here  it  excited 
terrible  commotioms.  The  foldiers  blamed  the  king  for 
their  diflionour  ;  forgetting  how  much  they  had  to  ac- 
Gufe  their  own  condud  in  giving  their  wives  fuch  ex¬ 
treme  provocation..  The  effed  of  thefe  difcontents  w^as 
a  general  defertion,  and  Boleflaus  faw  himfelf  fuddenly 
left  aimed  alone  in  the  heai  of  Ruflia ;  the  foldiers  ha¬ 
ving  unanimoufly  refolved  to  return  home  to  take  ven¬ 
geance  of  their  wives  and  their  gallants. 

A  dreadful  kind  of  war  now  enfued.  The  women 
knew  that  they  were  to  exped  no  mercy  from  their 
enraged  hufbands,  and  therefore  perfuaded  their  lovers 
to  take  arms  iu  their  defence.  They  themfelves  fought 
by  the  fide  of  their  gallants  with  the  utmoft  fury,  and 
fought  out  their  hufbands  in  the  heat  of  battle,  in  or¬ 
der  to  fecure  themfelves  from  all  danger  of  punifliment 
by  their  death,  Tl  liey  were,  however,  on  the  point  cf 
being  fubdued,  when  Boleflaus  arrived  with  the  few  re¬ 
maining  Poles,  but  aflifted  by  a  vaft  army  of  Ruffians^ 


HI  pi  non.  '  ^ 

To  add  to  the  calamities  of  this  unhappy  kingdom,  ReJigiou? 
the  fchifms  which  for  fome  time  had  prevailed  in  theconwu- 
church  of  Rome  found  their  way  into  Poland  alfo; 
the  animofity  of  parties  became  aggravated  in  propor¬ 
tion  to  the  frivolo  4  >efs  of  their  differences.  By  per- 
verfe  accident  the  matter  came  at  laft  to  be  a  contention 
for  wealth  and  power  between  the  king  and  clergy, 

This  foon  gave  occafion  to  bloodilied  ;  and  the  bifhop 
of  Cracow  was  mafiacred  in  the  cathedral  while  he  wasdep^fed  by 
performing  the  duties  of  his  office.  This  and  fome  other 
enormous  crimes  in  a  fhort  time  brought  on  the  moft 
fignal  vengeance  of  the  clergy.  Gregory  VII.  the  popeuingdotn 
at  that  time,  thundered  out  the  moft  dreadful  anathe- put  unde? 
mas  againftthe  king,  releafed  his  fubjeds^  from  their 
allegiance,  deprived  iiim  of  the  titles  of  fovereignty, 
and  laid  the  kingdom  under  a  general  Interdid,  wdiich 
the  arclibifliop  of  Guefna  faw  pundually  enforced.  To 
this  terrible  lentence  Boleflaus  in  jain  oppofed  his  au¬ 
thority,  and  recalled  the  fpirit  which  had  ibrmerly  ren¬ 
dered  him  fo  formidable  to  the  neighbouring  ftates.  The 
minds  of  the  people  were  blinded  by  fuperftition,  fo 
that  they  deemed  it  a  lefs  heinous  crime  to  rife  in  re¬ 
bellion  againft  their  fovereign  than  oppofo  the  ty¬ 
ranny  of  the  holy  fee.  Confpiracles  were  dally  formed 
againft.  the  perfon  and  government  of  Boleflaus.  7'he 
whole  kingdom  became  a  feene  of  confufion,  fo  that  the 
king  could  no  longer  continue  with  fafety  in  his  own 
dominions.  He  fled  therefore  with  his  fon  Mieczflaus, 
and  took  refuge  in  Hungary  ;  but  here  alfo  the  holy 
vengeance  of  the  clergy  purfued  him,  nor  did  they 
ceafe  perfecuting  him  till  he  was  brought  to  a  miferable  t 

end.  Authors  differ*  widely  with  refped  to  the  man-^j^^‘j?^ 
ner  of  his  death.  Some  fay  that  he  was  murdered  by  extreme'’ 
tlie  clergy  as  he  was  hunting  ;  others,  that  he  killed  diftief> and  ' 
himfelf  in  a  fit  of  defpair ;  and  one  author  tells  us,  death, 
that  he  wandered  about  in  the  wooda  of  Hungary, 
lived  like  a  favage  upon  wild  bcafts,  and  was  at  laft 
killed  and  devoured  by  dogs.  The  greateft  number, 
however,  tell  us,  that  being  driven  from  place  to  place 
by  the  perfecutions  of  the  clergy,  he  was  at  laft  ob¬ 
liged  to  become  a  cook  in  a  monaftery  at.  Carinthia,  in 
which  mean  cccupatlon  he  ended  his  days,  ^ 

The  deftru(ftlon  of  Boleflaus  \vas  not  fufficlent  to  al-The  infers 
lay  the  paparrefcntinent.  It  extended  to  the  whole  king- remo- 
dom  of  Poland.  Mieczflaus,  the  fon  of  Boleflaus, 
not  fiiffered  to  afeend  the  throne  ;  and  the  kingdom  us 
continued  under  the  moft  fevere  interdidl,  which  could  jmpofi- 
be  removed  only  by  the  force  of  gold,  and  the  moft 
jeeft  .conceffions.  Befides  the  tax  called  Peter-peme^  new 
impofitions  were  added  of  the  moft  oppreffive  nature  ; 
till  at  length  the  pontiff,  having  fi<iated  his  avarice, 
and  impoverifhed  the  country^,  confented  that  the  bro¬ 
ther  of  the  deceafed  monarch  fhould  be  raifed  to  the 

of  duke.  This 


fovereignty,  but  only  with  the  title 
prince,  named  Uladijlaus^  being  of  a  meek  dlfpofition^  , 
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♦TolanJ.  vvith  little  ambition,  thought  it  his  duty  to  acquiefde 
■  implicitly  in  the  will  of  the  pope  5  and  therefore  ac- 
Uladiflaus  ^epted  the  terms  offered,  fending  at  the  fame  time  an 
becomes  embafly  to  Rome,  earneftly  intreating  the  removal  of 
fovercign,  the‘interdi6l.  The  requell  was  granted^  but  all  his  en- 
Ibwcd  on  recover  the  regal  dignity  proved  fruitlefs, 

ly  the  title  having,  in  conjunftlon  with  the  emperor  of 

duke.  Germany,  conferred  that  honour  on  the  diike  of  Bohe¬ 
mia.  This  was  extremely  mortifying  to  Uladiflaus, 
but  it  was  abforbed  in  confideratlons  of  the  utmoft  con- 
fequence  to  hlmfelf  and  his  dominions.  Ruflla  took  the 
opportunity  of  the  late  civil  difturbances  to  throw  off 
the  yoke  ;  and  this  revolt  drew  after  it  the  revolt  of 
PrufTia,  Pomerania,  and  other  provinces.  The  fmaller 
provinces,  however,  were  foon  re J’uced ;  but  the  duke 
had  no  fooner  returned  to  Poland,  than  they  again  re¬ 
belled,  and  hid  their  families  in  impenetrable  forefls. 
Uladiflaus  marched  againfl  them  with  a  confiderable 
army ;  but  was  entirely  defeated,  and  obliged  to  return 
back  with  dlfgrace.  Next  yt  c**,  however,  he  had  bet¬ 
ter  fortune ;  and,  having  led  againfl  them  a  more  nu¬ 
merous  army  than  before,  they  were  content  to  fubmit 
and  deliver  up  the  ringleaders  of  the  revolt  to  be  pu- 
tiifhed  as  the  duke  thought  proper. 

No  fooner  were  the  Pomeranians  reduced,  than  dlvil 
dlffenfions  took  place.  Sblgneus,  the  fon  of  Uladi¬ 
flaus  by  a  concubine,  was  placed  at  the  head  of  an  army 
,  by  the  dlfcgntented  nobility,  in  order  to  fubveit  his  fa¬ 
ther’s  government,  and  difpute  the  title  of  Boleflaus, 
the  legitimate  fon  of  Uladiflaus,  to  the  fucceflion.  The 
war  was  tenniiiated  by  the  defeat  and  captivity  of  Sbig- 
neus  ;  who  was  at  firfl  confined,  but  afterwards  releafed 
on  condition  that  he  fhould  join  his  father  in  punlfhlng 
the  palatine  of  Cracow.  But  before  this  could  be  done, 
the  palatine  found  means  to  effe6l  a  reconciliation  wltb 
■i:he  duke  ;  with  which  the  young  princes  being  dif- 
pleafed,  a  war  took  place  between  them  and  their  fa¬ 
ther.  The  end  of  all  waS,  that  thc  palatine  of  Cracow 
was  banifhed,  and  the  princes  fubmitted  ;  after  Which, 
Uladiflaus,  having  chaftlfed  the  Pruflians  and  Pomera¬ 
nians  v/ho  had  again  revolted,  died  in  the  year  1103, 
.  40  the  59th  of  his  age; 

lU.^divlLd  Uladiflaus  was  fucceeded  by  his  fon'' Boleflaus  III. 
bis  domi-  W^o  divided  the  dominions  equally  betwixt  his  brother 
nions  be-  Sbigneus  and  himfelf.  The  former  being  diffatisfied  with 
mus  fbare,  raifed  cabals  againfl  his  brother.  A  civil 

Illegitimate was  for  fome  time  prevented  by  the  good  offices  of 
brother  and  primate  :  but  at  lafl  Sbigneus,  having  privately  flir- 
bimfelf.  red  up  the  Bohemians,  Saxons,  and  Moravians,  againfl 
A  civil  brother,  made  fuch  formidable  preparations  as 

^  threatened  the  conquefl  of  all  Poland.  Boleflaus,  being 
unprovided  with  forces  to  oppofe  fuch  a  formidable 
Generofity  power,  had  recoUrfe  to  the  Ruffians  and  Hungarians ; 
^d  caufe,  in  expeftation  of  turn- 

titude  of*  ^beir  own  advantage.  The  event  was,  that 

Sbign  us,  Sbigneus  was  entirely  defeated  ;  and  might  eafily  have 
been  obliged  to  furrender  himfelf  at  difcretion,  had  not 
Boleflaus  generoufly  left  him  in  quiet  poffeffion  of  the 
duchy  of  Ma^ovia,  in  order  to  maintain  himfelf  fuitably 
to  the  dignity  of  his  birth.  This  kindnefs  the  ungrate¬ 
ful  Sbigneus  repaid  by  entering  into  anotheV  confpi- 
racy  j  but  the  plot  being  difeovered,  he  was  feized,  ba- 
''uifhed,  and  declared  a  traitor  if  ever  he  fet  foot  again 
in  Poland.  Even  this  feverity  did  not  produce  the  de- 
fired  effeil ;  Sbigneus  perfuaded  the  Pomerannins  to 


arm  in  his  behalf ;  but  he  Was  defeated,  taken  priion-  Poland, 
er,  and  again  bauifhed.  Almofl  i^ll  the  nobility  fo^ 
iicited  the  king  to  put  fuch  an  ungrateful  traitor  to 
death  ;  however,  that  generous  prince  could  not  think 
of  polluting  his  hands  with  the  death  of ‘his  brother, 
notwithflanding  all  he  had  yet  done.  Nay,  he  even 
took  him  back  to  Poland,  and  appointed  him  a  main¬ 
tenance  fuitable  to  his  rank:  but  he  foon  had  reafon  4* 
to  repent  his  kindnefs  ;  for  his  unnatural  brother  in  a  Who  Is  at 
fhoit  time  began  to  raife  frefli  difturbances, in  cohfeqtience  put  to 

of  which  he  foon  met  with  the  death  which  he  deferved. 

Boleflaus  was  fcarce  freed  from  the  intrigues  of  his 
brother,  when  he  found  himfelf  iil  greater  danger  than 
ever  from  the  ambition  of  the  emperor  Henry  IV, 

The  emperor  had  attacked  the  king  of  Hungary,  with  • . 
whom  Boleflaus  was  in  clofe  alliance,  and  from  whom  the  empe- 
he  had  received  afliftance  when  in  great  diftrefs  him-  ror  Hca. 
felf.  The  king  of  Poland  determined  to  affift  hIs-7*V^* 
friend  j  and  therefore  made  a  powerful  diverfion  In  Bo¬ 
hemia,  where  he  repeatedly  defeated  the  Imperlallfts : 
upon  which,  the  emperor  collefting  all  his  forces,  ra¬ 
vaged  Silefia,  and  even  entered  Poland,  where  he  laid 
fiege  to  the  ftrong  town  of  Lubufz^  but  was  at  laft  ob¬ 
liged  to  abandon  the  enteiprife,  after  having  fuftained 
much  lofs.  However,  Henry  was  not  difeouraged,  but 
penetrated  ftlll  farther  into  Poland,  and  was  laying 
wafte  all  before  him,  when  the  fuperior  flrill  of  Bolc^ 
flaUs  compelled  him  to  retire,  after  having  almoft  de- 
ftroyed  his  artny  with  fatigue  and  famine,  without  once 
coming  to  a6lion.  Enraged  at  this  dlfappointment^ 

Henry  laid  fiege  to  Glogaw,  In  hopes  of  drawing  the 
Poles  to  an  engagement  before  he  ftibuld  be  obliged 
to  evacuate  the  country.  The  fortifications  of  the  place 
were  weak ;  but  the  fpirit  of  the  inhabitants  fupplled 
their  deficiencies,  and  they  gave  the  Imperlallfts  a  mofl: 
unexpe(fted  and  vigorous  reception.  At  laft,  however, 
they  were  on  the  point  of  furrendering  to  fuperior 
force  ;  and  aiftually  agreed  to  give  up  the  place,  provi¬ 
ded  they  did  not  receive  any  fuccours  during  that  time* 
Boleflaus  determined,  however,  not  to  let  illeh  a  brave 
garrifon  fall  a  facrifice  to  their  loyalty ;  and  therefore 
prevailed  on  the  b^fieged  to  break  the  capitulation  ra* 
ther  than  furrendCr  when  they  were  on  the  point  of  be¬ 
ing  delivered;  All  this  was  tranfa(R:ed  with  the  uU 
moil  fecrecy  ;  fo  that  the  emperor  advanced,  without 
thoughts  of  meeting  with  any  refiftance,  to  take  pof¬ 
feffion  of  the  city ;  but,  being  received  by  a  furious 
difeharge  of  arrows  and  javelins,  he  was  fo  Incenfed, 
that  he  refolded  to  ftorrir  the  place,  and  give  no  quar-^ 
ter.  On  the  approach  of  the  army,  the  Imperlallfts 
were  aftonlfhed  to  fee  not  only  the  breaches  filled  up, 
but  new  walls,  fecured  by  a  wet  ditch,  reared  behind 
the  old,  and  eredled  during  the  fufpenfion  of  hoftllities  4^ 
by  the  indiiftry  of  the  befieged.  The  attack,  however^  Who  is 
went  on  ;  but  the  inhabitants,  animated  by  defpair,  worked, 
defended  themfelves  with  incredible  valour,  and  at  lall 
obliged  the  Imperialifts  to  break  up  the  fiege  with  pre¬ 
cipitation.  Next  day  Boleflaus  arrived,  and  purfued 
the  emperor  with  fuch  vigour,  that  he  obliged  him  to 
fly  with  dlfgrace  into  his  own  country.  This 
brought  on  a  peace,  which  was  confirmed  by  a 
riage  between  Boleflaus  and  the  emperor’s  After.  into  difii- 

Hltherto  the  glory  of  Boleflaus  had  equaled,  or  1^7 
even  eclipfed,  that  of  his  namefake  and  prcdecefFor  ^0"crcdufity 
leflaus  the  Greats  but  about  the  year  1135  he  wasandgenc* 

brought  rolicy. 
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brought  into  difficulties  and  difgracc  by  Kis  own  cre- 
dulity.  He  was  impofed  upon  by  an  artful  ftoiy  patch¬ 
ed  up  by  a  certain  Hungarian  ;  who  infinuated  himfelt 
fo  far  into  his  afTeftions,  that  he  gave  him  go''ern- 
ment  of  Willica,  a  ftrong  town  on  the  river  Nida.  tint 
the  traitor  gave  up  the  place  to  the  Ruffians,  who  pil- 
lao-ed  and  burnt  it ;  carrying  the  inhabitants  at  tlie 
faSie  time  into  flavery.  Boleflaus  was  incenfed,  and 
entered  immediately  upon  a  w-ar  with  Ruffia,  by  which 
means  he  only  heaped  one  calamity  upon  another  He 
received  a  deputation  from  the  inhabitants  ol  H^itz, 
to  implore  his  affiftance  in  favour  of  a  young  prince, 
who  had  been  baniffied  into  Poland.  Boleflaus  march¬ 
ed  to  their  relief  with  a  choice  body  of  troops  ;  but  as 
he  was  preparing  to  enter  the  town,  he  was  attacked 
bv  the  whole  Ruffian  army,  and,  after  a  moft  violent 
conflia,  entirely  defeated.  By  this  difgrace  the  duke 
was  fo  much  afflided,  that  he  died  in  a  fhort  time,  at- 

ter  having  reigned  36  years.  .  .  , 

Boleflaus,  by  his  will,  left  his  dominions  equaUy  di¬ 
vided  among  his  four  fons.  Uladiflaus,  the  eldefl,  had 
the  provinces  of  Cracow,  Sirad,  Lencici,  Silefia,  and 
Pomerania.  Boleflaus,  the  fecond  fon,  had  for  his  ftare 
the  palatinates  of  Culm  and  Cujava,  with  the  duchy  ot 
Mazovia.  The  palatinatp  of  Kalefzh  and  Pofnania 
fell  to  Mieczflaus  the  third  fon  ;  and  to  Heniy,  the 
fourth  fon,  were  affigned  thofe  of  Lublin  and  Sando. 
mir.  Cafimir  the  youngefl  child,  then  an  infant  in  the 
cradle,  was  entirely  forgot,  and  no  provifion  made  tor 
him.  There  have  been  but  very  few  inftances  where 
dominions  were  thus  divided,  that  the  princes  remam- 
ed  fatisfied  with  their  refpeaive  fhares ;  neither  did  the  * 
fons  of  Boleflaus  long  continue  at  peace  with  one  an¬ 
other.  By  the  wdH  of  the  late  duke,  all  the  brothers 
were  obliged  to  own  the  fupremacy  of  Uladiflaus,  who 
was  declared  duke  of  all  Poland :  they  were  reftramed 
from  forming  alHances,  declaring  war,  or  concluding 
peace,  without  bis  approbation  :  they  were  obhged  to 
take  the  field  with  a  certain  number  of  troops,  whenever 
the  duke  required  it ;  and  they  were  forbid  to  med^e 
with  the  guardianfhip  of  the  infant  prince  Cafimir,  Ins 
education  being  left .  entirely  to  the  fovereign.  Trie 
harmony  of  the  princes  was  firfl  difturbed  by  the  am¬ 
bition  of  Chriflina,  the  wife  of  Uladiflaus,  who  formed 
a  fcheme  to  get  pofTeffion-  of  all  Poland,  and  deprive 
the  younger  children  of  the  benefit  of  their  father  s 
will.  Having  obtained  her  hufband’s  concurrence,  me 
aflembled  the  flates  of  Poland,  and  made  a  long  fpeech, 
fliowing  the  dangers  which  n>ight  arife  from  a  parti- 
tion  of  the  ducal  dominions  among  fo  many  ;  and  con¬ 
cluded  wuth  attempting  to  fhow^  the  neceffity  of  revoking 
the  ratification  of  the  late  duke’s  wdll,  in  order 
fure  the  obedience  of  the  princes  and  the  tranquil  ity 
of  the  republic.  Many  of  the  nobility  exprelTed  their 
refentment  againfl  this  fpeech,  and  fully  refuted  eveiy 
article  in  it ;  but  they  w^ere  aU  afterw^ards  gamed  over, 
or  intimidated  by  Uladiflaus  j  fo  that  none  appearcd  to 
take  the  part  of  the  young  princes  except  a  noble  Dane, 
who  lofl  his  life  for  fo  doing,  ^  1  •  r  1 

Uladiflaus  now  having  got  the  nobility  on  his  fide, 
firfl  drove  Boleflaus  out  of  his  territories ;  next,  he 
marched  agninfl  Henry,  and  difpofTefTed  him  alfo,  for¬ 
cing  both  to  take  refuge  with  Mieczflaus  in  Pofnania, 
where  all  the  three  brothers  were  befieged.  Several  of 
the,  nobility  interpofed,  and  ufed  all  their  influence  to 
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efFeA  a  reconciliation,  but  in  vain  ;  for  _  Ukdiflaus  was  ^ 
as  inexorable  as  if  he  had  received  an  injury,  and  there- 
fore  infilled  that  the  befieged  princes  fhould  furrender 
at  diferetion,  and  fubmit  to  the  wU  of  the  conqueror. 

Thus  driven  to  defpair,  the  brothers  falhed  out,  and 
attacked  the  duke’s  army  with  fuch  impetuofity,  tha^. 
they  obtained  a  complete  vidory,  and  took  all  his  bag¬ 
gage  and  valuable  effeas.  The  brot^rs  improved  their 
victory,  and  laid  fiege  to  Cracow.  The  Ruffians,  who 
had  alffficd  Uladiflaus  at  firfl,  now  entirely  abandoned 
him,  and  evacuated  Poland,  which  obliged  him  to  lltut 
himfelf  up  in  Cracow ;  but,  finding  the  inhaoitants 
little  difpofed  to  Hand  a  fiege,  he  retired  into  Germany 
in  order  to  follclt  affifiance  from  his  wife’s  friends.  _  But 
here  he  found  himfelf  millaken,_  and  that  thefe  friends 
were  attached  to  him  only  in  his  profperityj  while  in 
the  mean  time  the  city  of  Cracow  fun-endered,  the  un- And  .s  de* 
fortunate  Ulkdiflaus  was  formally  depofed,  and  his  bro-P  • 
ther  Boleflaus  raifed  to  the  fnprerae  authority. 

The  nev/  duke  begaa  his  adminiflration  with  an  act 
of  generofity  to  his  brother  Uladiflaus,  to  whom  he 
gave  the  duchy  of  Silefia,  which  thus  was  feparated 
Lm  Poland,  and  has  never  fince  been  re-annexed  t»- 
it.  This  had  no  other  effed  upon  Uladiflaus  than  th*. 
putting  him  in  a  condition  to  ralfe  frelK  dillurbances  ;  - 
for  he  now  found  means  to  perfuade  tbe  emperor  Cor^ 
rade  to  invade  Poland  :  but  Boleflaus  fo  haralTed  and 
fatigued  his  army  by  perpetual  marches,  am.bufcades, 
and  flrirmilhes,  that  he  was  obliged  la  a  ihort  time  to  - 
return  to  hi&own  country  ;  and  for  feme  years  Poland 
enioyed  a  profound  tranquillity. 

During  this  interval  Henry  entered  on  a  crufadej 
and,  though  he  loll  almofi  all  his  army  in  that  enthu- 
fiaftic  undertaking,  he  is  celebrated  by  the  fuperftitious 
writers  of  that  age,  as  the  bulwark  of  the  church,  and  , 
one  of  the  greatell  Chrillian  heroes;  however,  in  all 
probability,  the  reafon  of  this  extraordinary  fame  is,  • 
that  he  made  large  donations  to  the  knight^f  St  jHin 
of  Jerufalem.  Soon  after  the  return  of  Heni7,  Po-PoWm- 
land  was  invaded  by  the  emperor  Frederic  Barbaroira,vaded  by 
who  was  perfuaded  to  this  by  the  fohcitations  of 
diflaus  and  his  wife  Chrillina.  The  number  of  the 
perialiils  was  fo  great,  that  Boleflaus  and  liis  brothers 
did  not  think  proper  to  oppofe  thein  in  the  field;  they 
contented  themfelves  with  cutting  olF  the  convoys,  pla¬ 
cing  ambufeades,  haraffing  them  on  their  march,  and 
keeping  them  in  perpetual  alarms  by  falfe  attacks  and 
fliirmilhes.  With  this  view  the  three  brothers  divided 
their  forces,  defolated .  the  country  before  the  enemy, 
and  burnt  all  the  towns  and  cities  which  were  m  no 
condition  to  ftand  a  fiege.  Thus  the  emperor,  advan¬ 
cing  into  the  heart  of  a  defolated  country  where  he 
could  not  fubfill,  was  at  lall  reduced  to  fuch  a  fituation 
that  he  could  neither  go  forward  nor  retreat,  and  was 
oblieed  to  foliclt  a  conference  with  Boleflaus.  i  he  lat-wiio  is 
ter  was  too  prudent  to  Irritate  him  by.an  unfeafonablevbt^ed 
haughtlnefs,  and  therefore  went  to  the  Genna. 
attended  only  by  his  brothers  and  a  flight  guard.  This  ^ 
inftance  of  confidence  was  fo  agreeable  to  the  emperor, 
that  a  treaty  was  foon  agreed  upon,  which  was  con¬ 
firmed  by  a  marriage  between  Adelaide,  niece  to  the 
emperor,  and  Mieczflaus  duke  of  Pofnania. 

Bo’eflaus  having  thus  happily  efcaped  from  fo  gre^ 
a  danger,  took  it  into  his  head  to  attempt  Ahe  conqueft 

of  Pruffia,  for  no  other  reafon  but  becaufe  the  mhabi- 
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^heathens.  Having  une^pcclcdljr  invaded  th^ 
country  wii:h  a  very  numerous  army,  he  fucceeded  in 
his  eiiterprife;  great  numbers  of  infidels  v^^ere  converted, 
and  many  churches  fet  up:  but  no  fooncr  was  Bolcfiaus 
gone,  than  the  inhabitants  returned  to  their  old  religion. 
Upon  this  Boleflaus  again  came  againft  them  with  a 
formidable  power ;  but,  being  betrayed  by  fome  Pruf- 
1‘nns  whom  he  had  taken  into  his  fervice  and  raifed  to 
polls  of  honour,  his  army  was  led  into  defiles  and  al- 
inoll  entirely  cut  off,  duke  Henry  was  killed,  and  Bo- 
leflaiis  and  Mieczfiaus  efcaped  with  great  difficulty. 

This  misfortune  was  (juickly  followed  by  another ; 
for  now  the  children  of  Uiadifiaus  laid  claim  to  all  the 
Poiifli  dominions  which  had  been  pofieffed  by  their  fa- 
ther,  moll  of  which  had  been  bellowed  upon  young  Ca- 
A  civil  liniir.  ^"^’hey  were  fupported  in  their  pretenfions  by  a 

\\  ^i\  great  number  of  difeontented  Poles,  and  a  confiderable 

body  of  German  auxiliaries.  BoleflaUs,  finding  him- 
felf  unable  to  withttand  his  enemies  by  force,  had  re- 
coiirfe  to  negociation,  by  which  means  lie  gained  time 
to  recruit  his  army  and  repair  his  lofies.  An  affembly 
of  the  Hates  was  held,  before  which  the  duke  fo  fully 
refuted  the  clhims  of  the  children -of  Uladiflans,  that  it 
was  almoH  unanimoufly  voted  that  they  had  kindled  an 
uiijufl:  war;  and  to  take  aw^ay  every  pretence  for  re¬ 
newing  the  civil  difeords  of  Poland,  they  were  a  fe- 
cond  time  invelted  with  the  duchy  of  Silefia,  which  for 
the  prefent  put  an  end  to  all  difputes.  After  this,  Bo- 
lefiaus  applied  himfelf  to  promote,  by  all  means,  the 
happinefs  of  his  fubjedls,  till  his  death,  which  happened 
in  the  year  1 1 74. 

On  the  death  of  Bplellaus,  the  Hates  raifed  liis  bro¬ 
ther  Mieczflaus  to  the  ducal  throne,  on  account  of  the 
great  opinion  they  had  of  him.  But  the  moment  that 
Mieczflaus  ceafed  to  be  a  fubjedl,  he  became  a  tjmant, 
and  a  Have  to  almoll  evei^,  kind  of  vice  ;  the  confe- 
quence  of  which  was,  that  in  a  very  (hort  tim.e  he  was 
depofed,  and  his  brother  Cafimir  eledled  in  his  liead. 
Cafimir,  an  Cafimir  was  a  prince  of  the  greatefl  jullice  and  bene- 
eKceilent  volence,iiifomucli  that  he  fcrupled  to  accept  of  the  honour 
prince,  whicli  the  Hates  had  conferred  upon  him,  leH  it  Hiould 
be  a  trefpafs  againH  the  laws  of  equity.  However,  this 
fcruple  being  foon  got  over,  he  fet  himfelf  about  the  fe- 
cuniig  peace  and  tranquillity  in  all  parts  of  his  d9mi- 
iiJons.  He  redrelTed  all  grievances,  fiipprclfed  exorbitant 
impoHs,  and  alTembled  a  general  diet,  in  which  it  was 
propofed  to  refeue  the  peafants  from  the  tyi'anny  of  the 
nobility  ;  an  affair  of  fuch  confequence,  that  the  duke 
could  not  enter  upon  it  by  his  own  authority,  even 
though  fupported  by  the  clergy.  Yet  it  proved  lefs 
difficult  than  had  been  imagined,  to  perfuade  the  nobi¬ 
lity  to  relinqiiifli  certain  privileges  extremely  detrimen- 
lal  to  natural  right,  Tliey  were  influenced  by  the  ex¬ 
ample  of  their  virtuous  fovereign,  and  immediately  grant¬ 
ed  all  that  he  required  ;  and,  to  fecure  this  declaration 
in  tavoj^r  of  the  peafants,  the  arclibifliop  of  Giiefna  tliun- 
uered  out  anathemas  againH  thofe  wlio  flioiild  endeavour 
to  regain  the  unjuH  privileges  which  they  had  now  re¬ 
nounced  ;  and  to  give  a  Hill  greater  weiglit  to  this  dc- 
cifion,  the  a<fts  of  the  diet  were  tranfmltted  to  Romfe, 
^vnere  they  were  confinned  by  the  pope. 

But  though  the  nobility  in  general  confented  to  have 
f htir  power  £:jmewhat  retrenched,  it  proved  matter  of 
difeontent  to  fonie,  who  for  this  reafon  immediately  be¬ 
came  the  partifans  of  iLe  depofed  Mieczflaup.  This  un- 


fortunate  prince  v/as  now  reduced  to  fuch  indigence, 

that  he  wrote  an  account  of  liis  fituation  to  his  brother - 

Cafimir ;  which  fo  much  affefted  him,  thiU:  in  an  af¬ 
fembly  of  the  diet  he  propofed  to  refigii  the  fovereignty 
in  favour  of  his  brother.  To  this  the  Hates  replied  m,  fl 
the  mofl  peremptory  manner :  they.  defir<^d  him  never  M 
more  to  mention  the  fubjefl  to  them,  leH  they  fhould 
be  under  the  neceffiry  of  depofing  him  and  excluding 
his  bitither,  who,  they  were  determined,  fhould  never 
more  have  the  dominion  of  Poland.  Cafimir,  however, 
was  fo  much  concerned  at  the  account  of  liis  brother^ 
misfortunes,  that  he  tiied  every  method  to  relieve  him, 
and  even  connived  at  the  arts  pradtifed  by  fome  difeon¬ 
tented  noblemen  to  reHore  him.  By  a  very  fingular 
generofity,  he  facilitated  the  redudion  of  Gnefna  and 
Lower  Poland,  where  Mieczflans  might  have  lived  in 
peace  and  fplendor,  had  not  his  heai^  been  fo  corrupted 
that  It  could  not  be  fiibdued  by  kindnefs.  The  confe¬ 
quence  was,  that  he  ufed  all  his  art  to  wreH  from  his 
brother  the  whole  of  his  dominions,  and  adualiy  con¬ 
quered  the  provinces  of  Mazovia  and  Cujava  ;  but  of 
thefe  he  was  foon  difpoflefred,  and  only  fome  places  in 
Lower  Poland  were  left  him.  After  this  he  made  an-  ^ 
other  attempt,  on  occafion  of  a  report  that  Cafimir  had  y 
been  poifoned  in  an  expedition  into  Ruflia.  He  fui> 
pnfed  the  city  of  Cracow ;  but  the  citadel  refufed  to  ^ 
furrender,  and  his  hopes  were  entirely  blaHed  by  the  re¬ 
turn  of  Cafimir  himfelf ;  who,  with  an  unparalleled  ge¬ 
nerofity  and  mrgnanimity,  afleed  peace  of  his  brother 
\vhom  he  had  vanquifhed  and  had  in  a  manner  at  his 
mercy. •-The  laH  action  of  this  amiable  prince  was  theCor^eri 
conquefl  of  Ruflia,  which  he  eflefted  rather  by  the 
putation  of  his  wifdom  and  generofity  than  by  the  force 
of  his  arms.  Thofe  barbarians  voluntarily  fubmitted  to 
a  prince  fo  famed  for  his  benevolence,  jullice,  and  Im- 
nlanity.  Soon  after  his  return,  he  died  at  Cracow,  la¬ 
mented  as  the  beH  prince  in  every  refpe(H  who  had  ever 
filled  the  throne  of  Poland. 

Cafimir  left  one  foil,  named  Lechus^  an  infant ;  and 
the  Hates,  dreading  the  confeqnences  of  a  long  mino¬ 
rity,  hefitated  at  appointing  him  fovereign,  confidering 
how  many  compel itors  Le  miiH  neceflarily  have,  and 
how  dubious  it  miiH  be  whether  he  might  be  fit  for  the 
fovereignty  after  he  had  obtained  it.  At  laH,  how’ever.  Civil  war 
Leclius  was  nominated,  chiefly  through  the  interell  hel>etweeji 
had  obtained  on  account  of  the  reputation  of  his  father’s 
virtues.  The  confequence  of  his  nomination  was  p^e- jvLccSlau 
rifely  what  might  have  been  expected.  Mieczflaus 
formed  an  alliance  againH  him  with'  the  dukes  of  Op- 
pelen,  Pomerania,  and  BreHau ;  and  having  raifed  all 
t  he  men  in  Low’'er  Poland  fit  to  bear  arms;  took  the 
road  to  Cmcow  with  a  very  numerous  army.  A  bloody 
battle  was  fought  ©n  the  hanks  of  the  river  Mozgarva  ; 
in  which  both  fides  were  fo  much  weakened,  that  they 
were  unable  to  keep  the  field,  and  confequently  were 
fbreed  to  retire  for  fome  time  in  order  to  repair  their 
forces.  Miecz'ilaus  was  fiidl  ready  for  a6lion,  and  there^ 
fore  had  the  advantage:  how^evei*,  bethought  proper  to 
employ  artifice  ratiicr  than  open  force ;  and  therefore 
having  attempted  in  vain  to  corrupt  the  guardians  of 
Lechus,  he  entered  into  a  treaty  with  the  duchefs-dow* 
ager  his  mother*  To  her  he  reprefented  in  the  Hrong- 
eil  .manner  the  miferies  which  would  enfue  from  her  re»» 
fufal  of  the  conditions  he  propofed.  He  Hipulated  to 
adopt  Lechus  and  Conrade,  her  Tons,  for  his  own  ;  to 
7  fuiTcnde: 
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PeUnd.  forrender  iht  province  of  Cujavia  for  their  prefent  fup* 

-V -  port  ;  and  to  declare  them  heirs  to  all  his  dominions, 

57  The  principal  nobility  oppofed  this  accommodation, 
Mieczflaus  ]3^^  was  accepted  by  the  duchefs  in  fpite  of  all  their 
reftorcd.  remo^ifti-ances  ;  and  Micczflaus  was  once  more  put  in 
pofTeluon  of  the  capital,  after  having  taken  a  folemn 
oath  to  execute  punftually  every  article  of  the  treaty. 

It  is  not  to  be  fuppofed  that  a  prince  of  fuch  a  per¬ 
fidious  difpofition  as  Mieczflaus  would  pay  much  regard 
to  the  obligations  of  a  fimple  contrad.  It  was  a  ma¬ 
xim  with  him,  that  a  fovereign  is  no  longer  obliged  to 
-  keep  his  oath  than  while  it  is  neither  fafe  nor  beneficial 
to  break  it.  Having  therefore  got  all  the  power  into 
his  hands,  he  behaved  in  the  very  fame  manner  as  if  no 
treaty  wnth  the  duchefs  had  fubfifted.  The  duchefs, 
perceiving  herfelf  duped,  formed  a  ftrong  party,  and 
excited  a  general  infurredion.  The  rebellion  could  not 
be  withftood:  Mieczfiaus  was  driven  out  of  Cracow, 
and  on  the  point  of  being  reduced  to  his  former  circum- 
ftances,  when  he  found  means  to  produce  a  variance  be¬ 
tween  the  duchefs  and  palatine  of  Cracow  ;  and  thus 
once  more  turned  the  fcale  in  his  favour.  The  forces 
of  Mieczflaus  now  became  fuperior,  and  he,  in  confe 
quence,  regained  poffefiion  of  Cracow,  but  did  not  long 
enjoy  his  profperity,  falling  a  vidim  to  liis  intempe¬ 
rance  ;  fo  that  Lechus  w^as  reflored  to  the  fovercigiity 
.3  in  the  year  1206. 

Poland  ra-  The  government  of  Lechus  was  the  mofl:  unfortunate 
vaged  by  of  any  of  the  fovereigns  of  Poland.  In  his  time  the 
the  Tar-  Tartars  made  an  ir^ruption,  and  committed  every^where 
the  moft  cruel  ravages.  At  lafi  they  came  to  an  en¬ 
gagement  with  the  Poles,  affifted  by  the  Ruflians  ;  and 
after  an  obftinate  and  dreadful  conflid,  obtained  a  com¬ 
plete  vidory.  This  incurfion,  however,  terminated  as 
precipitately  as  it  commenced  ;  for  without  any  appa¬ 
rent  reafon  they  retired,  juft  as  the  whole  kingdom  was 
ready  to  fubmit ;  but  the  devaftations  they  had  com- 
mitted  produced  a  famine,  which  was  foon  followed  by 
a  plague  that  depopulated  one  of  the  moft  populous 
countries  of  the  north.  In  this  unhappy  fituation  of 
affairs,  death  ended  the  misfortunes  of  Lechus,  who  was 
murdered  by  his  own  fubjed:s  as  he  was  bathing.  A 
civil  war  took  place  after  his  death  and  the  hiftory 
for  fome  time"  is  fo  confufed,  that  it  is  difficult  to  fay 
with  certainty  who  was  his  fucceflbr.  During  this  un¬ 
fortunate  ftate  of  the  country,  the  Tartars  made  a  fe- 
cond  irruption,  laid  all  defolate  before  them,  and  were 
advancing  to  tlie  capital,  when  they  were  attacked  and 
defeated  with  great  flaughter  by  the  palatine  of  Cra¬ 
cow  with  only  a  handful  of  men.  he  power  of  the 
enemy,  however,  was  not  broken  by  this  viftory ;  for, 
next  year,  the  Tartars  returned,  and  committed  fuch 
barbarities  as  can  fcarce  be  imagined.  Whole  provinces 
were  defeated,  and  every  one  of  the  inhabitants  maf- 
facred.  They  were  returning,  laden  with  fpoil,  when 
the  palatine  fell  upon  them  a  fecond  time,  but  not  with 
the  fame  fuccefs  as  before ;  for,  after  an  obftinate  en¬ 
gagement,  he  was  defeated,  and  thus  all  Poland  was 
laid  open  to  the  ravages  of  the  barbarians ;  the  nobility 
fled  into  Hungary,  and  the  peafants  fought  an  afylum 
among  rocks  and  impenetrable  forefts.  Cracow,  being 
left  entirely  defencelefs,  was  foon  taken,  pillaged,  and 
burnt  ;  after  which  the  barbarians,  penetrating  into  Si- 
lefia  and  Moravia,  defolated  thefe  countries,  deftroying 
Brcflau  and  other  cities.  Nor  did  Hungary  efcapc  the 
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fury  of  theii’  barbarity :  the  king  gave  battle  to  the  Poland*  ^ 
Tartars,  but  was  defeated  with  vaft  flaughter,  and  had  ' 

the  mortification  to  fee  his  capital  laid  in  afhes,  and 
above  100,000  of  his  fubjecfts  perifli  by  fire  and  fword. 

The  arms  of  the  Tartars  were  invincible ;  nothing 
could  withftand  the  prodigious  .number  of  forces  which 
they  brought  into  the  field,  and  the  fuiy  with  which 
they  fought.  They  fixed  their  head-quarters  on  the 
frontiers  of  Hungary  ;  and  fpread  their  devaftations  on 
every  fide  with  a  celerity  and  fuccefs  that  threatened 
the  deftru(Slion  of  the  whole  empire,  as  well  as  of  the 
neighbouring  kingdoms. 

In  this  dreadful  fituation  was  Poland  when  Boleflaus^ 
furnamed  the  Chajie,  was  railed  to  the  fovereignty  ; 
but  this,  fo  far  from  putting  an  end  to  the  troubles, 
only  fuperadded  a  civil  war  to  tlie  reft  of  the  calamities* 

Boleflaus  was  oppofed  by  his  uncle  Conrade  the  bro¬ 
ther  of  Lechus,  who  was  provoked  at  becoming  the 
fubje^ft  of  his  own  nephew.  Having  aiTembled  a  power* 
ful  army,  he  gained  poflefiion  of  Cracow  ;  aflumed  the 
title  of  Duke  of  Poland ;  and  might  pofiibly  have  kept 
poflefiion  of  the  fovereignty,  had  not  h:‘  4  avarice  and 
pride  equally  ofiended  the  nobility  and  peafants.  In 
confequence  of  their  difeontents,  they  unanimoufly  in¬ 
vited  Boleflaus,  who  had  fled  into  Hungary,  to  come 
and  head  the  infurredlion  which  now  took  place  in  every  ^  ,  *5^9 
quarter.  On  his  arrival,  he  was  joyfully  received  into 
the  capital ;  but  Conrade  ft  ill  headed  a  powerful  party;  order 
and  it  is  reported  that  on  this  occafion  the  knights  of  firft  called 
the  Teutonic  order  were  firft  called  into  Poland,  to  mto  Po- 
difpute  the  pretenfions  of  Boleflaus.  All  the  endea- ^ 
vours  of  Conrade,  however,  proved  unfuccefsful :  he 
was  defeated  in  two  pitched  battles,  and  forced  to  live 
in  a  private  fituation  ;  though  he  never  ceafed  to  ha- 
rafs  his  nephew,  and  make  frefli  attempts  to  recover  the 
crown.  However,  of  thj  reign  of  Boleflaus  we  have 
little  account,  except  that  he  made  a  vow  of  perpetual 
continency,  and  impofed  the  fame  on  his  wife  ;  that  he 
founded  near  40  monafteries  ;  and  that  he  died  after  a 
long  reign  in  1279,  after  having  adopted  Lechus  duke 
of  Cujavia,  and  procured  a  confirmation  of  his  choice 
by  the  free  election  of  the  people. 

The  reign  of  this  laft  prince  was  one  continued  feene  Poland 
of  foreign  and  domeftic  trouble.  On  his  firft  accefiion  ovcr.ru n  hy 
he  was  attacked  by  the  united  forces  of  Ruflia  and 
thuania  afiifted  by  the  Tartars;  whom,  however,  he  had " 
the  good  fortune  to  defeat  in  a  pitched  battle.  By  this  Lithuania 
viftory  the  enemy  were  obliged  to  quit  the  kingdom  ;  ans. 
but  Lechus  was  fo  much  weakened,  that  civil  diflen- 
fions  took  place  immediately  after.  Thefe  ina'cafed  ta 
fuch  a  degree,  that  Lechus  was  obliged  to  fly  to  Hun¬ 
gary,  the  common  refource  of  diftrefled  Polifli  princes. 

The  inhabitants  of  Cracow  alone  remained  firm  in  their 
duty ;  and  thefe  brave  citizens  ftood  all  the  fatigue  and 
danger  of  a  tedious  fiege,  till  they  were  at  laft  relieved 
by  Lechus  at  the  head  of  an  Hungarian  army,^flio  de¬ 
feated  the  rebels,  and  reftored  to  his  kingdom  a  legiti¬ 
mate  government.  He  had  fcarce  reafeended  the  throne 
when  the  united  forces  of  the  Ruflians,  Tartars,  and 
Lithuanians,  made  a  fecond  irruption  into  Poland, 
and  defolated  the  country  with  the  moft  favage  barbari¬ 
ty.  Their  forces  were  now  rendered  more  terrible  than 
ever  by  their  having  along  with  them  a  vaft  number  of 
large  dogs  trained  to  the  art  of  war.  Lechus,  how¬ 
ever,  with  an  army  much  inferior,  obtained  a  complete 
N  n  vidoiy  5 
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ToUnd.  vi^^ory  ;  the  Poles  being  aninnated  by  dcfpalr,  ss  per- 
ceiving,  that,  if  they  were  conqiuTcd,  they  nuill  alfo  be 
devoured.  Soon  after  this,  Lechus  died  with  the  repu¬ 
tation  of  a  warlike,  wife,  but  unfortunate  prince.  As 
he  died  without  iilue,  h’s  crown  was  coiitefted,  a  civil 
war  again  enfued  ;  and  the  affairs  of  the  flate  continued 
in  a  ve.  y  declining  way  till  the  year  1 296,  when  Pre- 
miflaus,  the  duke  at  that  time,  refumed  the  title  of  iinjr. 
However,  they  did  not  revive  in  any  confidcrabic  dc- 
gree  till  the  year  1 305,  when  Uladiflaus  Lodficus,  who 
3tVar  with  had  fei^ed  the  throne  In  13  :0,  and  afterwards  been  dvi- 
the  Teuto-  ven  out,  was  again  reftored  to  It.  The  firft  tranfadllon 
uiqkntghts.  Qf  jjjg  j-eign  was  a  war  with  the  Teutonic  kniglits,  who 
had  ufurped  the  greater  part  of  Pomerania  during  the 
late  diflurbances.  They  had  been  fettled  in  the  terri¬ 
tory  of  Culm  by  Conrade  duke  of  Mazovia  ;  but  foon 
extended  their  dominion  over  the  neighbouring  provin¬ 
ces,  and  had  even  got  poflelTion  of  the  city  of  Dantzic, 
where  they  mafTacred  a  number  of  Pomeranian  gentle¬ 
men  in  cold  blood  ;  which  fo  much  terrified  the  neigh¬ 
bouring  towns,  that  they  fubmitted  without  a  ftrokc. 
The  knights  were  commanded  by  the  Pope  liimfelf  to 
renounce  their  conquefts  ;  but  they  fet  at  nought  all  his 
thunders,  and  even  fuffered  themfelves  to  be  excommu¬ 
nicated  rather  than  part  with  them.  As  foon  as  this 
liappened,  the  king  marched  into  the  territories  of  the 
marquis  of  Brandenburg,  becaufe  lie  had  pretended  to 
fell  a  right  to  the  Teutonic  knights  to  thofe  countries, 
when  he  had  none  to  them  himfelf.  Uladillaiis  next 
entered  the  territory  of  Culm,  where  he  laid  every  thing 
ivafle  with  hre  and  fword  ;  and,  being  oppofed  by  the 
joint  forces  of  the  marquis,  the  knights,  and  the  duke 
’  of  Mazovia,  he  obtained  a  complete  victory  after  a  de- 

fperate  and  bloody  engagement.  Without  purfuing 
the  blow,  he  returned  to  Poland,  recruited  his  army, 
and  being  reinforced  by  a  body  of  auxiliaries  from  Hun¬ 
gary  and  Lithuania,  he  difperfed  the  enemy’s  forces, 
and  ravaged  a  fecond  tim.e  all  the  dominions  of  the 
Teutonic  order.  Had  he  improved  this  advantage,  he 
might  eafily  have  exterminated  the  whole  order,  or  at 
lead:  reduced  them  fo  low,  that  they  could  never  have 
occafioned  any  more  diftiirbaiices  in  the  flate  ;  but  he 
*  liifFered  himfelf  to  be  foothed  and  c^led  by  the  pro- 
mifes  which  they  made  without  any  deilgn  of  keeping 
them,  and  concluded  a  treaty  under  the  mediation  of 
the  kings  of  Hungar)’-  and  Bohemia.  In  a  few^  months 
he  was  convinced  of  the  perhdy  of  the  knights;  for  they 
hot  only  refufed  to  evacuate  limierania  as  had  been  fti- 
pulated  In  the  treaty,  but  endeavoured  to  extend  their 
iifurpations,  for  which  piirpofe  they  had  aflembled  a  ve¬ 
ry  confiderable  army.  Uladiflaus,  enraged  at  their  treach¬ 
ery,  took  the  held  a  third  time,  and  gave  them  battle 
with  fuch  fuccefs,  that  4  000  knights  w^cre  left  dead  on 
the  fpot,  and  30,000  auxiliaries  killed  or  taken  prifon- 
ers.  Yet,  though  the  king  had  it  once  more  in  his 
power  to  deitroy  the  whole  Teutonic  order,  he  fatisfied 
himfelf  with  obtaining  the  territories  which  had  occa¬ 
fioned  the  war ;  after  which  he  fpeiit  the  remainder  of 
his  life  in  peace  and  tranquillity. 

Ruflia  Ni-  Uladiflaus  was  fucceeded  by  his  fon  Cahmir  III.  fur- 
pra  con-  named  the  Gnat.  He  fubdued  the  province  called  Ru/- 
Sfimir  hngle  campaign.  Next  he  turned  his 

Great.  ^rms  againil  Mazovia ;  and  with  the  utmoft  rapidity 
over-ran  the  duchy,  and  annexed  it  as  a  province  to  the 
crown :  after  which  he  applied  himfelf  to  domelUc  af¬ 


fairs,  and  wag  the  firft  who  introduced  a  written  code  of  Poland, 
laws  into  Polund,  He  was  the  mofl  impartial  judge,  — 
the  moil  rigid  ol)ferver  of  jiiilicc,  and  the  moil  fubmif- 
five  to  the  laws,  of  any  potentate  mentioned  in  the  hit 
tory  of  Europe.  I  he  aidy  vice  with  which  he  isYdiar* 
ged  is  that  of  incontincncy ;  but  even  this  the  clergy 
declared  to^  be  a  venial  fin,  and  amply  compeufated  by 
his  other  virtues,  particularly  the  great  liberality  w’hich 
he  fliowed  to  the  clerical  order.  ^ 

^  Cafimir  \rd$  fuccceded  in  1370  by  his  nephew  Louis  t^nh/ppy 
king  of  Hungary  j  but,  as  the  Poks  looked  upon  him ‘>f 
to  be  a  foreign  prince,  they  ww  not  happy  under  his 
adminlllration.  Indeed  a  coldnefs  between  this  monarch 
and  his  people  took  place  even  before  he  afeended  the 
throne  ;  for  in  the  corivtiUay  to  which  the  Poliflx 
monarchs  were  obliged  to  fwear,  a  great  number  of  un- 
ufual  articles  were  inferted.  This  probably  was  the 
reafori  why  he  left  Poland  almoll  as  foon  as  his  corona- 
tion  was  over,  carry  ing  wdth  him  the  crowm,  feeptre, 
globe,  and  fword  of  ftate,  to  prevent  the  Poles  from 
eledling  another  prince  during  his  abfence.  He  left  the 
government  in  the  hands  of  his  mother  Elizabeth  ;  and 
fhe  would  have  been  agreeable  to  the  people,  had  her 
capacity  for  government  been  equal  to  the  tajflc.  At 
that  time,  liowx'ver,  the  ftate  of  Poland  was  too  much 
diilraded  to  be  governed  by  a  woman.  The  country 
was  over-run  with  bold  robbers  and  gangs  of  villains, 
who  committed  the  moll  horrM  diforders ;  the  kino*- 
dom  vvas  likewife  invaded  by  the  Lithuanians  ;  the 
whole  province  of  RuITki  Nigra  revolted ;  and  the  king¬ 
dom  w^as  univerfally  filled  with  diffenfion.  The  Poles 
could  not  bear  to  fee  their  towns  filled  with  Hungarian 
garrifons  ;  and  therefore  fent  a  meffage  to  the  kino-, 
telling  him  that  they  thought  he  had  been  fufficiciitfy 
honoured  in  being  eleded  king  of  Poland  himfelf,  with¬ 
out  fuifering  the  kingdom  to  be  governed  by  a  w^oman 
and  his  Hungarian  fuljeds.  On  this  Louis  immediate¬ 
ly  raifed  a  numerous  army,  with  a  defign  fully  to  con¬ 
quer  the  fplrit  of  his  fubjeds.  His  firft  operations  w^ere 
direded  againfi:  the  Ruffians;  whom  he  debated,  and 
again  reduced  to  fubjedion.  Then  he  turned  his  arms 
againft  the  Lithuanians,  drove  them  out  of  the  king¬ 
dom,  and  re-eflablifhcd  public  trai^uillity.  How  ever, 
inflead  of  being  fatisfied  with  this,  and  removing  the 
Hungarian  garrifons,  he  introduced  many  more,  and 
railed  Hungarians  to  all  the  chief  pofts  of  government. 

His  credit  and  authority  even  went  fo  far  as  to  get  a 
fucceffor  nominated  who  was  difagrecuble  to  the  whole 
nation,  namely  St/i/mund  marquis  of  Brandenburg.  Af¬ 
ter  the  death  of  Louis,  however,  this  eledion  was  fet 
afide  ;  and  Hedwiga,  daughter  of  Cafimir  the  Great, 

proclaimed  queen.  . 

This  princefs  married  Jagello  duke  of  Lithuania,  who  Hedwfga 
was  now  converted  to  Chrillianity,  and  baptized  by  the  marries  the 
name  of  Uladiflaus,  In  confequence  of  this  marriage, 
the  duchy  of  Lithuania,  as  well  as  the  vaft  provinces  of 
Samogitia  and  Ruffia  Nigra,  became  annexed  to  the  unitingthat 
crown  of  Poland.  Such  a  formidable  acceffion  of  power  duchy,  to- 
excited  tliejealoufy  of  the  Teutonic  knights,  who  were 
fenfihle  that  Uladiflaus  was  now  bound  to  undertake  the 
redudioii  of  Pomerania,  and  revenge  all  the  injuries  Nigra,  to 
which  Poland  had  fullained  from  them  for  a  great  num-  Poland, 
her  of  years.  From  his  firft  acceflion  therefore  they 
confidered  this  monarch  as  their  greateft  enemy,  and  en¬ 
deavoured  to  prevent  his  defigns  againft  them  by  effedl- 
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Poland,  in^  a  revolution  in  Lithuania  in  favour  of  his  brother 

-V - Andrew.  The  profpeA  of  fuccefs  was  the  greater 

here,  as  moft  of  the  nobility  were  difcontented  with  the 
late  alliance,  and  Uladiflaus  had  propofed  to  effedl  a  re¬ 
volution  in  religion,  which  was  highly  difagreeable. 
On  a  fudden,  therefore,  two  armies  marched  towards 
the  frontiers  of  the  duchy,  which  they  as  fuddenly  pe¬ 
netrated,  laying  wafte  the  whole  country,  and  feizmg 
upon  fome  important  fortreffes  before  the  king  of  Po¬ 
land  had  any  notice  of  the  matter.  As  foon  as  he  re¬ 
ceived  advice  of  thefe  ravages,  Uladiflaus  raifed  fome 
^  forces  with  the  utmoft  celerity,  which  he  committed  to 
the  care  of  his  brother  Skirgello,  who  defeated  the 
Teutonic  knights,  and  foon  obliged  them  to  abandon  all 
their  conquells.  In  the  mean  time  Uladiflaus  marched 
in  perfon  into  the  Higher  Poland,  which  was  fubjedled 
to  a  variety  of  petty  tyiniits,  who  opprefled  the  peo¬ 
ple,  and  governed  with  intolerable  defpotifm.  The  pa¬ 
latine  of  Pofnia  in  particular  had  diftinguifhed  himlelf 
by  his  rebellious  pradlces  ;  but  he  was  completely  de¬ 
feated  by  Uladiflaus,  and  the  whole  country  reduced  to 
obedience. 

TrouMcsiii  Having  fecured  the  tranquillity  of  Poland,  Uladiflaus 

Lithuania,  vifited  Lithuania,  attended  by  a  great  number  of  the 
clergvq  in  order  to  convert  his  fiibjedls.  This  he  ef- 
fedled  without  great  difficulty  ;  but  left  the  care  of  the 
duchy  to  his  brother  Skirgello,  a  man  of  a  cruel,  haugh¬ 
ty,  and  debauched  turn,  and  who  immediately  began  to 
abufe  his  power.  With  him  the  king  fent  his  coufin 
Vitowda,  a  prince  of  a  generous,  brave,  and  amiable 
difpofition,  to  be  a  check  upon  his  conduft  ;  but  the 
barbarity  of  Skirgello  foon  obliged  this  prince  to  take 
refuge  among  the  Teutonic  knights,  who  were  now  be¬ 
come  the  afylum  of  the  oppreffed  and  difcontented.  For 
fome  time,  however,  he  did  not  afiifl:  the  knights  in 
their  defigns  againil  his  country  ;  but  having  applied 
for  protection  to  the  king,  and  finding  him  reinifs  in 
affording  the  neceffary  afliftance,  he  at  laft  joined  in  the 
fchemes  formed  by  the  knights  for  the  deftrudlion  of 
Poland.  Entering  Lithuania  at  the  head  of  a  nume¬ 
rous  army,  he  took  the  capital,  burnt  part  of  It,  and 
deftroyed  14,000  perfons  in  the  flames,  befides  a  great 
number  wdio  were  maflacred  in  attempting  to  make  their 
efcape.  The  upper  part  of  the  city,  however,  was  vi- 
goroufly  defended,  fo  that  the  befiegers  were  at  laft 
obliged  to  abandon  all  thoughts  of  making  themfelves 
mafters  of  it,  and  to  content  themfelves  with  defolating 
the  adjacent  country.  The  next  year  Vitowda  renewed 
his  attempts  upon  this  city,  but  with  the  fame  ill  fuc¬ 
cefs  ;  thougli  he  got  poftefiion  of  fome  places  of  lefs 
note.  As  foon,  however,  as  an  opportunity  offered,  he 
came  to  an  accommodation  wdth  the  king,  who  bellow¬ 
ed  on  him  the  government  of  I.ithuania.  Luring  the 
firft  years  of  his  government,  he  bellowed  the  molt  dili¬ 
gent  attention  upon  dorneftic  afiairs,  endeavouring  to  re¬ 
pair  the  calamities  which  the  late  wars  had  occafioned ; 
but  his  impetuous  valour  prompted  him  at  laft  to  en¬ 
gage  in  a  war  with  Tamerlane  the  Great,  after  his  vic¬ 
tory  over  Bajazet  the  Turkifh  emperor.  For  fome  time 
before,  Vitowda  had  been  at  war  with  the  neighbour¬ 
ing  Tartars,  and  had  beeqj^onftantly  victorious,  tranf- 
porting  whole  I  ordes  of  that  barbarous  people  into  Po¬ 
land  and  Lithuania,  where  to  this  day  they  form  a  co¬ 
lony  diftinCl  in  manners  and  drefs  from  the  other  Inha¬ 
bitants.  Uladiflaus,  however,  difluaded  liim  from  at- 
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tacking  the  whole  ftrength  of  the  nation  under  fuch  a  Poland.  ^ 
celebrated  commander  as  Tamerlane  :  but  Vitowda  was 
obftinate  ;  he  encountered  an  army  of  400,000  Tar-ygj.rj|,jg 
tars  under  Ediga,  Tamerlane’s  lieutenant,  witli  only  a  battle  w!tk 
tenth  part  of  their  number.  The  battle  continued  for  die  I  at- 
a  whole  day ;  but  at  lall  Vitowda  was  furrounded 
by  the  numbers  of  his  enemy,  and  in  the  utmoft  danger 
of  being  cut  in  pieces.  However,  he  broke  his  way 
through  with  prodigious  (laughter  on  both  fides  ;  and 
came  off  at  laft  without  a  total  defeat,  having  killed  a 
number  of  the  enemy  equal  to  the  whole  of  his  own 
army.  67 

During  the  abfence  of  Vitowda,  the  Teutonic  knights  'vith 
had  penetrated  Into  Lithuania,  committing  everywhere 
the  moft  dreadful  ravages.  On  his  return  he  attacked 
and  defeated  them,  making  an  irruption  Into  Livonia, 
to  punllh  the  inhabitants  of  that  country  for  the  alfift- 
ance  they  had  given  to  the  Teutonic  order.  This  was 
fueceeded  by  a  long  ferles  of  wars  between  Poland  and 
Prulfia,  in  which  it  became  neceffary  for  Uladiflaus  him- 
felf  to  take  the  field.  The  knights  had  now  one  way 
or  other  got  poffeflion  of  Samogitia,  Mazovia,  Culm, 

Silefia,  and  Pomerania  ;  fo  that  Uladiflaus  refolved  to 
punilh  them  before  they  became  too  powerful.  With 
this  view  he  affembled  an  army  corapofed  of  feveral  dif- . 
ferent  nations,  with  which  he 'penetrated  into  Pruflia, 
took  feveral  towns,  and  was  advancing  to  Marlenburg 
the  capital  of  Pomerania,  when  he  was  met  by  the  army 
of  the  Pruflian  knights,  who  determined  to  hazard  a 
battle.  When  the  engagement  began,  tlie  Poles  were 
defeited  by  all  their  auxiliaries,  and  obliged  to  Hand 
the  brunt  of  the  battle  by  them  elves.  Bet  the  cou- 
nige  and  condiiCl  of  their  king  fo  animated  them,  that 
after  a  moft  defpe rate  battle  they  obtained  a  couipletc 
viClory ;  near  40,000  of  the  enemy  being  killed  in  the 
field,  and  30,000  taken  prll’gners.  This  terrible  over¬ 
throw,  however,  was  lefs  latal  to  the  affairs  of  the  Pruf- 
fian  knights  than  might  have  been  expeCled ;  as  Uladi- 
flans  did  not  improve  his  vidory,  and  a  peace  was  con¬ 
cluded  upon  eafier  terms  than  his  adverfaries  had  any 
reafon  to  expeCl. — Some  infradion  of  the  treaty  occa¬ 
fioned  a  renewal  of  hoflilities ;  and  Uladiflaus  was  fo 
much  elated  with  vidory  that  lie  would  hearken  to  no 
terms,  by  whicli  means  the  enemy  were  driven  to  the 
defperate  refolution  of  burying  tliemfelves  in  the  ruins 
of  their  capital.  The  fiege  was  accordingly  commen¬ 
ced,  and  both  Tides  behaved  with  the  greateft  vigour ; 
but  at  laft,  through  the  good  condud  and  valour  of  the 
grand  mailer  of  the  knights  named  Plawevy  the  Polilh 
monarch  found  himfelf  obliged  to  grant  them  an  advan¬ 
tageous  peace,  at  a  time  when  it  was  univcrfally  ex- 
peded  that  the  whole  order  would  have  been  extermi¬ 
nated. 

Uladiflaus  V.  died  in  1435,  and  was  fueceeded  by 
his  fon  Uladiflaus  VI.  at  that  time  only  nine  years  of 
age.  He  had  fcarce  afeended  the  throne,  when  the 
kingdom  was  invaded  by  the  Tartars,  who  defeated 
Buccarius  the  general  of  the  Pulifh  forces  ;  and  com¬ 
mitting  everywhere  dreadful  ravages,  returned  to  their 
own  countiy  loaded  with  booty.  A  few  years  after, 
the  nation  was  involved  in  a  war  with  Amurath  the 
emperor  of  the  Turks,  who  threatened  to  break  into 
Hungary  ;  and  it  was  thought  by  the  diet  to  be  good 
policy  to  aflift  tlie  Hungarians  at  this  juiidlure,  be- 
caufe  it  was  impoffible  to  know  where  the  ftorm  might 
N  n  2  faU 
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fall  after  Hungary  was  conquered.  But  before 
things  were  prepared  for  the  young  king  to  take  the 
field,  a  ftrong  body  of  auxiliaries  v/ere  dlfpatched  un¬ 
der  the  celebrated  John  Hunniades  valvode  of  Tran- 
{)dvanla,  to  oppofe  the  Turks,  and  like  wife  to  fupport 
the  eledllon  of  Uladiflaus  to  the  crown  of  Hungary.  This 
detachment  furprifcd  the  Turkllh  army  near  the  river 
Morava,  and  defeated  Amurath  with  thelofs  of  30,000 
men;  after  which  Hunniades  retook  all  the  places  which 
had  been  conquered  by  Amurath,  the  proud  fultan  was 
forced  to  fue  for  peace,  and  Uladiflaus  was  raifed  without 
oppofitlon  to  the  crown  of  Hungaiy.  A  treaty  was 
concluded,  by  which  the  Turks  promifed  to  relluquifh 
their  defigns  upon  Hungary,  to  acknowledge  the  king’s 
right  to  that  crown,  and  to  give  up  all  their  conqueds 
in  Rafcia  and  Servla.  This  treaty  was  fealed  by  mutual 
oaths  :  but  Uladiflaus  broke  It  at  the  perfuafion  of  the 
pope’s  legate  ;  who  infifted,  that  now  was  the  time  for 
humbling  the  power  of  the  Infidels  ;  and  produced  a 
fpeclal  commifiion  from  the  pope,  abfolvlng  him  from 
the  oath  he  had  taken  at  the  late  treaty.  The  confe- 
quence  of  this  perfidy  was,  that  Uladiflaus  was  entirely 
defeated  and  killed  at  Varna,  and  the  great  eft  part  of 
his  army  cut  In  pieces. 

Uladiflaus  VI.  was  fucceeded  by  Cafimir  IV.  In 
whofe  reign  the  Teutonic  knights  were  fubdued,  and 
obliged  to  yield  up  the  tenitorles  of  Culm,  Michlow, 
and  the  whole  duchy  of  Pomerania,  together  with  the 
towns  of  Elbing,  Mai'Ieiiburg,  I'alkmith,  Schut,  and 
Chrlftburgh,  to  the  crown  of  Poland.  On  the  other 
hand,  the  king  reftored  to  them  ail  the  other  conquefts 
he  had  made  In  Pruffia,  granted  a  feat  In  the  Polifh 
fenate  to  the  grand-mafter,  and  endowed  him  with 
other  privileges,  on  condition  that,  fix  months  after 
Ills  acceflion,  he  fhould  do  homage  for  Pruffia,  and  take 
an  oatli  of  fidelity  to  the  king  and  republic. 

This  fuccefs-  raifed  the  fpirlts  of  the  Pollfli  nation, 
which  had  drooped  ever  fince  the  battle  of  Varna.  '1  he 
diet  did  not,  however,  think  proper  to  renew  the  war 
againft  the  'furks,  but  took  under  their  prote£iion  the 
hofpodar  of  Moldavia ;  as  thinking  that  this  province 
would  make  a  convenient  barrier  to  the  Polifh  domi¬ 
nions  on  one  fide.  The  requeft  of  the  prince  who  aflced 
this  protedlion  was  therefore  readily  granted,  an  oath  of 
fidelity  exadied  from  him  and  the  Inhabitants,  and  a  tri¬ 
bute  required  ;  regular  payment  of  which  was  made  for 
70  ^  great  number  of  years  afteiwards. 

Crowns  of  About  this  time  alfo  the  crown  of  Bohemia  beco- 
Bohemia  ming  vacant,  the  people  were  extremely  defirous  of 
by  one  of  the  princes  of  Poland  ;  upon 
to  upland,  '^vblch  the  barons  were  Induced  to  beftow  the  crown 
upon  Uladiflaus,  eldeft  fon  of  Cafimir,  In  oppofitlon 
to  the  Intrigues  of  the  king  of  Hungary.  Not  fatls- 
lied  with  this  acquifitlon,  Uladiflaus  took  advantage 
of  the  diflenfions  in  Hungary,  in  order  to  unlte^that 
crown  to  his  own :  and  this,  he  alfo  effected  ;  by  which 
means  his  power  was  greatly  augmented,  though  not 
the  felicity  of  his  people.  So  many  foreign  expedi¬ 
tions  had  exhaufted  the  treafury,  and  opprefled  the 
peafants  with  taxes  ;  the.  gentry  were  greatly  dirnl- 
nifhed  by  a  number  of  bloody  engagements  ;  agricuh 
lure  was  negledfed,  and  the  countiy  almoft  depopula¬ 
ted.  Before  a  proper  remedy  could  be  applied  for 
thefe  evils,  Cafimir  died  in  J492  ;  much  more  admi¬ 
red,  than  beloved  or  regretted,  by  his  fubjedls.  It  is 
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all  related  by  the  hlftorlana  of  this  period,  that  in  the  Poland, 
reign  of  Cafimir  IV.  the  deputies  of  the  provinces 
firft  appeared  at  the  diet,  and  affiimed  to  themfelves 
the  legiflative  power  ;  all  laws  before  this  time  having  - 
been  framed  by  the  king  In  conjunction  with  the  fe¬ 
nate.  It  Is  obferved  alfo,  that  before  Cafimir’s  time, 
the  Latin  language  was  underftood  only  by  the  clergy 
of  Poland  ;  in  proof  of  which,  it  Is  alleged,  that  at  an 
Interview  between  this  prince  and  the  king  of  Sweden 
at  Dantzick,  his  Polifh  majefty  was  forced  to  make 
life  of  the  alfiftance  of  a  monk  to  Interpret  between 
him  and  the  Swedifh  monarch.  Cafimir,  afhamed  of 
the  Ignorance  fhown  by  himfelf  and  court,  publifhed  an 
edlCf,  enjoining  the  diligent  ftudy  of  the  Latin,  which 
in  our  days  is  fpoken  as  vernacular  by  every  Polifh  gen¬ 
tleman,  though  very  uiiclaffically. 

During  the  fucceeding  reigns  of  John,  Al,bert,  and 
Alexander,  the  Polifh  affairs  fell  into  decline  ;  the 
kingdom  being  haraffed  by  continual  wars  with  the 
^i’urks  and  Tartars.  However,  they  were  retrieved 
by  Sigifmund  I.  who  afeended  the  throne  in  1507, 

This  monarch,  having  reformed  fome  Internal  abufes,Extjloits  of 
next  fet  about  rendering  the  kingdom  as  formidable  as 
had  formerly  been.  He  firft  quelled  a  rebellion  which 
broke  out  In  Lithuania  ;  after  which,  he  drove  the 
Walachians  and  Moldavians  out  of  Ruffia  Nigra,  and 
defeated  the  Ruffians  In  a  pitched  battle,  with  the  Ipfs 
of  30,000  men.  In  this  engagement  he  was  obliged  to 
caufe  his  cavalry  to  fwim  acrofs  the  Borlfthenes  In  order 
to  begin  the  attack,  while  a  bridge  was  preparing  for  the 
infantry.  Thefe  orders  were  executed  with  aftonifh- 
ing  celerity,  notwlthilandlng  the  rapidity  of  the  ftream, 
the  fteepnefs  of  the  banks,  and  the  enemy’s  oppofitlon. 

The  o-niet  was  led  by  the  Lithuanians,  who  were  dl-  - 

reCled  to  retreat  gradually,  with  a  view  of  drawing 
the  enemy  within  reach  of  the  cannon.  This  the  Ruf¬ 
fians  miftook  for  a  real  flight ;  and  as  they  were  pur- 
fulng  with  eagernefs,  Sigifmund  opened  his  line  to  the 
right  and  left,  pouring  in  grape-lhot  from  the  artillery 
with  dreadful  fuccefs.’  The  Ruffian  general,  and  fe- 
veral  noblemen  of  the  firft  diftlnClIon,  were  taken  prl- 
foners,  while  the  whole  lofs  of  the  royal  army  did  not 
amount  to  300  men. 

After  this  complete  vICtor)’’,  the  king  turned  hi.*? 
arms  againft  the  Teutonic  knights,  who  had  eleCled 
the  marquis  of  Brandenburgh  their  grand-mafter  ;  and 
this  prince  not  only  refufed  to  acknowledge  the  fove- 
relgnty  of  the  crown  of  Poland,  but  even  Invaded  the 
Polifh  tem’torles.  Sigifmund  marched  againft  hlm^ 
and  gained  poffeffion  of*  feveral  Important  places  In 
Brandenburgh  ;  but  as  he  was  purfuing  his  conquefts, 
the  marquis  was  reinforced  by  14,000  German.^,  led 
by  the  duke  of  Schonenburg,  who  ventured  to  lay 
fiege  to  Dantzic,  after  having  ravaged  all  the  neigh¬ 
bouring  country.  The  Dantzlckers^  however,  de^ 
fended  themfelves  with  fo  much  i'pirit,  that  the  be- 
fiegers  were  foon  obliged  to  relinquifh  their  enter- 
prife.  In  their  retreat  they  were  attacked  by  a  ftrong  de^ 
tachment  of  Polifh  cavalry,  who  made  prodigious  havock 
among  them,  and  compelled  the  wretched  remains  to  take 
fhelter  In  Pomerania,  where  they  were  inhumanly  but¬ 
chered  by  the  peafants.  Soon  after  this  the  marquis 
was  obliged  to  fubmit  to  the  clemency  of  the  conque¬ 
ror  ;  from  whom,  however,  he  obtained  better  condi¬ 
tions  than  could  have  been  expedfed,  or  indeed  than  h^  ’ 

would 
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Potod.  would  have  got,  had  he  not  abandoned  the  intereft  of  tlie 

--v -  Teutonic  order,  and  refigned  the  dignity  of  grand- 

niafter.  In  order  to  fecure  him  in  his  interelt,  there¬ 
fore,  Sigifraund  grahted  him  half  the  province  of 
Pruffia  as  a  fecular  duke,  and  dependent  on  the  crown 
of  Poland ;  by  which  means  he  entirely  deprived  that 
order  of  the  bell  part  of  their  dominions,  and  put  it 
quite  out  of  their  power  to  difturb  the  tranquillity  of 

Poland  any  more.  '  .  ,  1  • 

The  power  of  Sigifmund  had  now  excited  the  jea- 
loufy  of  the  Houfe  of  Auftria  ;  for  wliich  reafon  they 
took  every  method  in  their  power  to  ftir  up  enemies 
sgainfl  him.  Sy  their  means>  the  Rulliansj  ISdolda- 
vlans,  and  Tartars,  were  all  excited  to  faU  upon  the 
Polifh  territories  at  once.  The  vaivode  of  Walachn, 
with  50, coo  men,  made  an  irruption  into  the  fmall 
province  of  Pokatior,  but  was  entirely  de*eated  by 
count  Taro  at  the  head  of  no  more  than  6000.  This 
vi6lory  is  wholly  aferibed  to  the  good  condu£l:  of  the 
commander,  who  pofTefTed  himfelf  of  fomc  eminences 
on  the  flanks  of  the  enemy.  On  thefe  he  ereded  bat¬ 
teries  ;  which  played  with  fuch  fury  as  foon  put  their 
ranks  in  diforder  :  upon  which  the  Poles  attacked  them 
fword  in  hand,  and  entirely  difperfed  them  with  the  lofs 
of  10,000  killed  or  taken.  The  count  having  then 
augmented  his  army  with  a  flrong  body  of  Lithua- 
nlaiis,  attacked  the  Mufeovites  and  T.  artars,  drove 
them  entirely  out  of  the  duchy,  purfiied  them  into 
Ruflia,  reduced  feveral  towns,  and  at  lall  faid  fiege 
to  the  ftrong  fortrefs  of  Straradub  ;  in  which  the  re¬ 
gent,  together  with  fome  of  the  bell  troops  of  Ruflia, 
were  inclofcd.  The  garrifon  made  a  gallant  defence  ; 
and  tlie  fortifications  were  compofed  of  beams  joined 
together,  and  fupported  by  a  bulwark  of  eatth,  upon 
which  the  cannon-lhot  made  no  imprelTion  :  but  the 
count  contrived  a  method  of  fettlng  the  wood  on  fire  ; 
by  which  means  the  regent  and  nobility  were  obliged 
to  furrender  at  dlfcretlon,  and  Taro  carried  off  up¬ 
wards  of  6o,oco  prlfoners,  with  an  Immenfe  betoty. 

In  the  reign  of  Sigifmund,  we  may  look  upon  the 
kingdom  of  Poland  to  have  been  at  its  greateff  pitch 
of  glory.  This  monarch  pofleffed,  in  his  own  perfon, 
the  republic  of  Poland,  the  great  duchies  of  Lithua¬ 
nia,  Smoknflio,  and  Saveria,  befides  vail  territories 
lyifig  beyond  the  Euxine  and  Raltic  ^  while  his  ne¬ 
phew  Lewis  poffelTed  the  kingdoms  of  Bohemia,  Hun¬ 
gary,  and  Silefia.  But  this  glory  received  a  fudden 
check  in  1 548,  by  the  defeat  and  death  of  Louis, 
who  perilhed  in  a  battle  fought  with  Solyman  the 
Great,  emperor  of  the  Turks.  The  daughter  of  this 
prince  married  Ferdinand  of  Aullria ;  whereby  the 
dominions  of  Hungaiy,  Bohemia,  and  Silefia,  became 
infeparably  connected  with  the  hereditary  dominions  of 
the  Aullrian  family.  This  misfortune  is  thought  to 
have  haflened  the  deatli  of  Sigifmund  ;  though,  being 
then  in  his  84th  year,  he  could  not  have  lived  long  by 
the  ordinary  couife  of  nature.  He  did  not,  however, 
furvive  the  news  many  months,  but  died  of  a  lingering 
diforder,  leaving  behind  him  the  chara£ler  of  the  ^m- 
pletell  general,  the  able'!  politician,  the  bell  prince, 
and  the  ilrongell  man,  in  the  north  ;  of  which  lall,  in¬ 
deed,  fome  inflaiices  are  related  by  iiiftorlans  that  are 
almoff  incredible. 

Sigifmund  Augulliis,  who  fucceeded  his  father  Si¬ 
gifmund  I.  proved  alfo  a  very  great  and  happy  prince, 


At  that  time  the  mod  violent  and  bloody  wars  were  Poland, 
carrying  on  in  Germany,  and  indeed  through  other 
parts  of  Europe,  on  account  of  religion  ;  but 
mund  wifely  avoided  interfering  in  thefe  difputes.  ^  He  Auguftus,  a. 


would  not  admit  into  his  dominions  any  of  thofe  di-wife  and 
vines  who  were  taxed  with  holding  heterodox  opinions, 
nor  even  allow  his  people  the  liberty  of  correfpondlng^ 
with  them  ;  yet  he  never  perfecuted,  or  employed  any 
other  means  for  the  prefervation  of  the  ftate  than  thofe 
of  a  well.condu6led  and  regular  policy.  Inftead  of  dlf- 
putlng  with  his  fubjedls  about  fpeculatlve  opinions,  Si¬ 
gifmund  applied  himfelf  diligently  to  the  reforming  of 
abufes,  enforcing  the  laws,  enriching  the  treafury,  pro¬ 
moting  Indullry,  and  redeeming  the  crown-lands  where 
the  titles  of  the  poffeflbrs  appeared  Illegal.  Out  of  the 
revenue  recovered  in  this  manner  he  obtained  a  fo^^“ 
midable  ftandlng  army,  without  laying  any  additional 
tax  upon  the  fubjeds  ;  and  though  he  preferred  peace 
to  war,  he  was  always  able  to  puniffi  thofe  that  offer-  ^ 
ed  indignities  to  liis  crown  or  peifon.  His  knowledge  War  with  ^ 
in  the  art  of  war  was  foon  tried  in  a  coiiteft  with  the  Ruflia, 
Ruffians,  who  had  made  an  irruption  into  Livonia,  en¬ 
couraged  by  the  difputes  which  had  fubfifted  between 
the  Teutonic  knights  and  the  archbilhop  of  Riga,  cou- 
fin  to  Sigifmund.  The  province  was  at  that  time  di¬ 
vided  between  the  knights  and  the  prelate  ;  and  the 
Ruffians,  under  pretence  of  affiffing  the  former,  liad 
feized  great  part  of  the  dominions  of  the  latter.  The 
archbifliop  had  recourfe  to  his  kinfinan  the  king  of  Po¬ 
land  ;  who,  after  fruitlefs  efforts  to  accommodate  mat¬ 
ters,  marched  towards  the  frontiers  of  Livonia  with  an 
army  of  100,000  men.  The  knights  were  by  no  means 
able  to  refill  fuch  a  formidable  power ;  and  therefore, 
deferting  their  late  allies,  put  themfelves  under  the  pro¬ 
tection  of  the  king  of  Poland.  The  czar,  John  Bafi- 
lides,  though  deferted  by  the  knights,  did  not  lofe  his 
courage ;  nay,  he  even  infolently  refufed  to  return  any 
anfwer  to  the  propofals  of  peace  made  by  Sigifmund. 

His  army  confilled  of  300,^00  men,  with  whom  he 
imagined  himfelf  able  to  reduce  all  Livonia,  in  fpite 
of  the  utmoft  efforts  of  the  king  of  Poland  :  however, 
having  met  with  fome  checks  on  that  quarter,  he  di- 
re6lly  Invaded  Poland  with  his  whole  army.  At  firfl 
he  carried  every  thing  before  him  ;  but  the  Poles  loon 
made  a  vigorous  oppofition.  Yet  the  Ruffians,  though 
everywhere  defeated,  ftlU  continued  their  incurlions, 
which  Sigifmund  at  laff  revenged  by  invading  Ruflia 
in  his  turn.  Thefe  mutual  defolations  and  ravages  at 
lall  made  both  parties  delirous  of  peace,  and  a  truce 
for  three  years  was  agreed  on  ;  during  the  continuance  .  It 
of  which  The  king  of  Poland  died,  and  with  him  was 
extinguiffied  the  houfe  of  Jagellon,  which  had  governed 
Poland  for  near  200  years. 

On  the  death  of  Sigifmund,  Poland  became  a  prey 
to  Inteffine  divifions ;  and  a  vaff  number  of  intrigues 
were  fet  on  foot  at  the  courts  of  VIennaj  France,  Sax¬ 
ony,  Sweden,  and  Brandenburgh  ;  each  endeavouring 
to  cftablilh  a  prince  of  their  own  nation  on  the  throne 
of  Poland.  The  conleqiience  of  all  this  was,  that  the  DlAra<5!:ed  ^ 
kingdom  became  one  univerfal  feene  of  corruption,  cf  Pow 
faclion,  and  confufion  ;  the  members  of  the  diet  con- 
fulted  only  their  own  intereil,  and  were  ready  on  every 
occaiion  to  fell  themfelves  to  the  bell  bidder.  The 
Proteffants  had  by  this  time  got  a  confiderable  footing 
ia  the  kingdom,  and  thus  religious  difputes  were  in- 
2  termingkd;  * 
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termmgled  with  political  ones.  One  good  efre^l,  how¬ 
ever,  flowed  from  this  confiiflon  :  for  a  law  was  pafled, 
by  which  it  was  ena6led,  that  no  difference  in  religious 
opinions  fliould  make  any  contention  among  the  fub- 
jecls  of  the  kingdom ;  and  that  all  the  Poles,  without 
difcrimination,  fliould  be  capable  of  holding  public  of¬ 
fices  and  trufts  under  the  government ;  and  it  was  alfo 
refolved,  that  the  future  kings  fhould  fwear  exprefsly 
to  cultivate  the  internal  tranquillity  of  the  realm,  and 
clierifli  without  diflindlion  their  fubjedls  of  all  perfua- 
fions. 

While  the  candidates  for  the  throne  were  feverally 
attempting  to  fupport  their  own  intere'f  in  the  befi 
manner  they  could,  John  (irafoflii,  a  Polifh  gentleman 
of  great  merit,  but  diminutive  ftatnre,  had  juff  returned 
from  France,  whither  he  had  travelled  for  improve¬ 
ment.  His  humour,  wit,  and  diverting  fize,  had  ren¬ 
dered  him  univerfaliy  agreeable  at  the  court  of  France, 
and  in  a  particular  manner  engaged  the  efleem  of  Ca¬ 
tharine  de  Medicis,  which  the  little  Pole  had  the  ad- 
drefs  to  make  ufe  of  for  his  own  advantage.  He  owed 
many  obligations  to  the  duke  of  Anjou  ;  whom,  out  of 
gratitude,  he  reprefented  in  fuch  favourable  terms,  that 
the  Poles  began  to  entertain  thoughts  of  making  him 


their  king,  Thefe  fentiments  were  confirmed  and  en- 
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Couraged'by  Crafofl^i,  who  returned  into  France  by 
order  of  feveral  leading  men  in  Poland,  and  acquainted 
the  king  and  queen  Catharine,  that  nothing  was  want¬ 
ing  befides  the  formality  of  an  embafly  to  procure  the 
crown  for  the  duke  of  Anjou,  almofl:  without  oppofi- 
tion,  Charles  IX.  king  of  France,  at  that  time  alfo 
promoted  the  fcheme,  being  jealous  of  the  duke  of  An¬ 
jou's  popularity,  and  willing  to  have  him  removed  to 
as  great  a  dl  (lance  as  pollible.  Accordingly  the  par- 
ties  came  to  an  agreement ;  and  it  was  ftipiilated  that 
jjuKc  01  duke  of  Anjou  fliould  maintain  the  laws,  liberties, 

Auh>u^cho.  culloms  of  the  kingdom  of  Poland,  and  of  the 
fen  king  of  Rrand  duchy  of  Lithuania ;  that  he  fliould  tranfport  all 
Poland.  his  efFe6ls  and  annual  revenues  in  France  into  Poland  ; 

that  the  French  monarch  fhould  pay  the  late  king  Si- 
gifmiind's  debts  ;  that  he  fliould  maintain  1 00  young 
Polifli  gentlemen  at  his  court  ;  and  50  in  other  places ; 
that  he  fhould  fend  a  fleet  to  the  Baltic,  to  aflifl:  Po¬ 
land  againfl:  the  Ruffians  ;  and  laftly,  that  Henry  fliould 
m^rry  the  princefs  Anne,  filler  to  the  late  king  Sigif- 
mund  ;  but  this  article  Henry  would  not  ratify  till  his 
return  to  Poland. 

Every  thing  being  thus  fettled,  the  young  king  quit¬ 
ted  France,  attended  by  a  fplendid  retinue,  and  was 
accompanied  by  Ibe  queen-mother  as  far  as  Lorrain, 
He  was  received  by  his  fubjedls  on  the  frontiers  of  Po¬ 
land,  and  conducted  to  Cracow,  where  he  was  foon  af¬ 
ter  crowned.  The  affeibions  of  the  Poles  wci*e  foon 
engaged  by  the  youth  and  accomplifliments  of  Henry  ; 
but  fcarce  was  he  feated  on  the  throne,  when,  by  the 
death  of  Charles  IX.  he  became  heir  to  the  crown  of 
France.  Of  this  he  was  informed  by  repeated  nief- 
fages  from  queen  Catharine  ;  he  repented  his  having 
accepted  the  crown  of  Poland,  and  refolved  to  leave  it 
R  niIv/3.  ■  France.  But  being  fenfible  that  the  Poles 

from  his  ^  oppofe  Kis  departure,  he  kept  his  intentions  fe- 

kingdoni,  watched  an  opportunity  of  ileal ing  out  of  the 

pdace  in  difguife  in  the  night-time.  The  Poles,  as 
might  well  have  been  expected,  were  irritated  at  being 
thus  abandoned,  from  the  mere  motive  of  iiiterell,  by 
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a  prince  whom  they  had  loved  and  “honoured  fq  much. 

Parties  w^ere  ^  difpatched  after  him  by  different  roads  ; 
and  Zamblki,  a  nobleman  who  headed  one  of  thefe 
parties,  overtook  him  forae  leagues  diftant  from  Cra¬ 
cow.  All  the  prayers  and  tears  of  that  nobleman,  how¬ 
ever,  could  not  prevail  on  Henry  to  return  ;  he  rode 
poll  to  Vienna,  and  then  pafled  into  France  by  the  way 
of  Italy.  ^ 

In  the  mean  time,  the  Poles  were  fo  much  exafpera- 
ted  againfl:  Henry  and  his  whole  nation,  that  all  the 
French  in  Cracow  would  have  been  maflacred  if  the 
magiflrates  had  not  placed  guards  in  the  flreets.  Hen- 
ry,  however,  had  forefeen  the  confequences  of  his  flight, 
and  therefore  endeavoured  to  apologife  for  his  beha¬ 
viour.  ^  One  Danzai  undertook  his  caufe  in  full  fenate  ; 
and  with  great  eloquence  explained  the  king's  motives 
for  his  abrupt  departure.  Henry  alfo  wrote  to  the 
chief  nobility  and  clergy  with  his  own  hand.  But  no¬ 
thing  could  fatisfy  the  Poles  ;  who  now  acquainted 
their  king,  that  if  he  did  not  immediately  return,  they 
would  be  obliged  to  divefl  him  of  the  royal  dignity, 
and  to  choofe  another  fovercign.  Henry  began  to  ex- 
cufe  himfelf  on  account  of  the  wars  in  which  he  was 
engaged,  and  promifed  to  fend  men  of  unexceptionable 
integrity  to  govern  Poland  till  he  fhould  return  :  but 
no  excufes  could  be  accepted  ;  and,  on  the  15th  of  July  .  , 
^i’75>  folemrily  divefled  of  the  regal  dignity  ia^^  ^ 

full  diet,  and  the  throne  declared  vacant. 

After  the  depolition  of  Henry,  commotions  and  fac¬ 
tions  again  took  place.  However,  the  contending 
parties  were  now  leduced  to  two ;  one  who  fupported 
the  intereil  of  Maximilian  emperor  of  Germany  ;  the 
other,  who  were  for  ekaing  the  princefs  Anne,  and 
mariying  her  to  Stephen  Batori  prince  of  Tranfylva-  7^ 
nia.  1  he  latter  prevailed  through  the  courage  of  one  ^tepheuBa^ 
gentleman,  who,  in  imitation  of  the  power  aflumed  by  ^ 
the  Roman  tribunes,  flood  up  in  the  full  fenate,  and^*“^* 
oppofed  the  proclamation  of  Maximilian,  declaring 
that  his  cledion  was  violent  and  illegal.  In  this  fitu£ 
tion  of  affairs,  it  was  obvious  that  flrength  and  cele¬ 
rity  muff:  determine  which  eledion  was  legitimate: 
both  parties  wrote  to  the  princes  whofe  caufe  they  had 
efpoiiied,  intreating  them  to  come  with  all  poflible  ex¬ 
pedition  to  take  poflbflion  of  the  throne.*^  Batori  pro¬ 
ved  the  more  alert ;  for  wliilc  Maximilian  was  difputing 
about  certain  conditions  which  the  Poles  required  for 
the  fecurity  of  their  privileges,  he  entered  Poland,  mar¬ 
ried  the  princefs,  and  was  crowned  on  the  firil  of  May 
1576. 

No  oppofitioii  was  made  to  the  authority  of  Batori  oantric  re> 
except  by  the  inhabitants  of  Dantzic.  Thefe  adhe- volts, 
red  to  the  intereil  of  Maximilian  even  after  he  was 
dead,  and  had  the  prefumption  to  demand  from  tlie 
king  an  oath  acknowkdgmg  their  abfblute  freedom 
and  independence.  Batori  referred  them  to  the  fenate, 
declaring  that  he  had  no  right  to  give  up  the  privileges 
of  the  republic  ;  but  admonilhed  the  citizens  to  avoid  * 
all  occalion  of  a  civil  war,  which  mail  necclfarily  tei mi- 
nate  in  their  difadvantage.  But  the  obilinate  citizens 
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conllruing  the  king's  lenity  into  fear,  fluit  the  gates 


againfl  the  anibaiiador,  feized  upon  the  fortrefs  of 


Grebin,  and  publifhed  a  manifello  refeinblmg  a  Ifocl 
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Foland,  lonc^ing  to  the  Dant’/Jekers ;  who  retaliated  by  burning 
--v~  to  ‘the  ground  a  monaftery  named  Olivr.y  to  prevent 
the  Poles  from  taking  pofkflion  of  fo  important  a  fitu- 

ation,  •  j 

Notwkbftauding  thefc  outrages,  Baton  renewed  hts 

overtures  for  an  accommodation  :  but  the  Dantzickers 
were  deaf  to  thefe  falulary  propofals ;  fo  that  lie  was 
obliged  to  declare  them  rebels,  and  fend  againll  them  a 
body  of  tnK)ps  under  one  Zborowilci.  As  the  number 
of  the  PoHih  army,  however,  was  not  confiderable,^the 
Dantzickers  mardied  out  to  give  him  battle.  They 
were  affiftcd  by  a  corps  of  Germans,  and  a  refolution 
was  formed  of  attacking  the  Poles  ^in  their  camp  ])y 
furprife  ;  but  the  projc6:  was  difeoncerted  by  a  fudden 
dorm,  accompank'd  with  dreadful  thunder  and  lightning, 
which  fpread  a  panic  through  the  army,  as  If  it  had  been 
a  judgment  from  heaven,  atid  obliged  the  commander, 

John  de  Collen,  to  retire  into  the  city.  In  a  fhort 
time,  however,  they  recovered  their  fpirits,  and  came 
to  an  aaion  with  the  Poles  ;  but  were  defeated  with 
the  lofs  of  8000  men  killed  on  the  fpot,  a  great  many 
taken  prifoiiers,  and  the  lofs  of  feveral  pieces  of  cannon. 

But  this  check,  inllead  of  abating  the  courage  of  the 
Dantzickers,  only  animated  them  the  more,  and  they 
refolved  to  hold  out  to  the  laft  extremity.  In  the 
mean  time,  the  czar  of  Mufeovy,  thinking  the  prefent 
opportunity  favourable  for  extending  his  dominions, 
laid  fiege  to  Revel ;  but,  not  being  able  to  make  him- 
felf  mailer  of  that  place,  he  was  obliged  to  con¬ 
tent  himfelf  with  ravaging  Livonia,  which  he  did  in  a 
dreadful  manner.  This  did  not,  however,  hinder  'Ba¬ 
ton  from  laying  fiege  to  Dantzic  in  perfon,  and  purfu- 
jng  the  operations  with  the  utmod  vigour.  Collen  made 
many  vigorous  failles,  in  feveral  of  v/hich  he  defeated 
the  Poles ;  but  happe/iing  at  laft  to  be  killed,  no¬ 
body  was  found  capable  of  fupplying  his  place,  and 
the  citizens  were  at  laft  obliged  to  furrender  at  dif- 
cretion  ;  though  not  tiU  they  had  obtained  a  promife 
from  the  eleftor  of  Saxony  and  landgrave  of  Hefi'e  of 
interpofing  as  mediators  in  their  behalf.  The  only 
terms  which  the  king  demanded  of  them  were,  that 
they  ftiould  aik  his  pardon,  difmifs  their  troops,  and 
rebuild  the  monaftery  of  Oliva  which  they  had  deftroy- 
cd  ;  while  his  majefty,  on  the  other  hand,  confirmed  all 
their  privileges,  and  granted  them  full  liberty  of  adhe¬ 
ring  to  theconfcfiion  of  Augfburg,  for  which  they  had 
for  fome  time  been  ftrenuous  advocates. 

The  warVfith  Dantzic  was  no  looner  ended,  than 
the  king  direded  liis  who’e  ftrength  againft  the -czar 
of  Mufeovy,  who  had  made  himfelf  inafter  of  feveral 
important  cities  in  Livonia.  7  he  czar  behaved  every 
where  with  the  greateft  cruelty,  flaiightering  all  without 
diftindion  who  were  able  to  bear  arms,  and  abandon¬ 
ing  the  womien  and  children  to  the  (hocking  brutality 
of  the  Tartars  who  ferved  in  his  army.  Such  was  the 
horror  infpired  by  the  perfidy  and  cruelty  of  the  czar’s 
condud,  that  the  inhabitants  of  Wender  chofe  rather 
to  bury  themfelves  in  the  ruins  of  their  town  than  to 
fiibmit  to  finch  an  inhuman  enemy.  For  a  confiderable 
time  the  Ruftians  were  allowed  to  proceed  in  this  man¬ 
ner,  till  the  whole  province  of  Livonia,  excepting  Riga 
and  Revel,  had  fuffered  the  barbarities  of  this  infiulting 
conqueror  ;  but  at  laft,  in  1578,  a  body  of  forces  was 
difpatched  into  the  province,  the  towns  of  Wender  and 
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Dunnenburg  were  fiirprlfcd,  and  an  army  fent  by  the  Poland. 
czar  to  furprife  the  former  was  defeated.  ^  ^ 

At  this  time  the  Mufeovites  were  not  the  only  ene¬ 
mies  who  oppofed  the  king  of  Poland,  and  oppreffed 
Livonia.  That  unhappy  province  was  alfo  invaded  by 
the  Swedes,  who  profeffed  themfelves  to  be  enemies 
equally  to  both  parties,  and  who  were  fcarce  inferior 
in  cruelty  to  the  Rufiians  themfelves.  The  king,  how¬ 
ever,  was  not  daunted  by  the  number  of  his  adverfa- 
rtes  ;  but  having  made  great  preparations,  and  called 
to  his  afiiltance  Chriftopher  prince  of  Tranfyivania, 
with  all  the  landing  forces  of  that  country,  he  took 
the  field  in  perfon  a.^^ainfi  the  Mufeovites,  and  laid  fiege 
to  Polocz,  a  town  of  great  importance  fituated  on  the  84* 
river  Dwina.  The  Ruflians  no  fooner  heard  of  the 
approach  of  the  Polifh  army,  than  they  refolved  to  put  ° 
ail  the  citizens  to  death,  thinking  by  this  means  to 
ftrike  terror  into  the  enemy.  When  Batoii  came  near 
the  town,  the  moll  fliocking  fpe(ft:acle  prefented  itfelf ; 
the  river  appeared  dyed  with  blood,  and  a  va’l  number 
of  human  bodies  faftened  to  planks,  and  terribly  man¬ 
gled,  were  earned  down  its  ftream.  This  barbarity, 
mliead  of  intimidating  the  Poles,  imtated  them  tofuch 
a  dei>ree,  that  nothiir^  could  refift  them.  Finding  that 
their  cannon  made  little  imprefiion  upon  the  walls  of 
the  city,  which  were  confiruded  of  wood,  they  advan¬ 
ced  to  the  affault  with  burning  torches  in  their  hands ; 
and  would  foon  have  reduced  the  fortifications  to  afhes, 
had  not  a  violent  ftorm  of  rain  prevented  them.  The 
defign,  however,  was  put  in  execution  as  foon  as  the 
rain  (lackened  ;  and  the  barbarous  Ruffians  were  obli¬ 
ged  to  furrender  at  diferetion.  It  reflefts  the  liigheft 
honour  on  Batori,  that,  notwitliftandiiig  the  dreadful 
inftances  of  cruelty  which  he  had  before  his  eyes,  he 
would  not  fufPer  hi?  foldiers  to  retaliate.  Indeed  the 
cruelties  committed  by  the  Ruftians  on  this  occafion, 
feem  alinoft  to  have  autliorifed  any  revenge  that  could  Monarous 
poftibly  have  been  taken.  A  number  of  Germans  were 
found  in  the  city,  fome  expiring  under  the  moft  dread- 
ful  tortures,  and  others  dead  of  pains  which  nature  fians  in 
could  no  longer  fupport.  Several  of  the  officers  had  that  city* 
been  dipped  in  cauldrons  of  boiling  oil,,  with  a  cord 
drawn  under  the  (Icin  of  the  umbilical  region,  wliich 
faftened  their  hands  behind  ;  in  which  fitnation  their 
eyes  had  been  torn  out  from  their  fockets,  or  burnt 
with  red-hot  irons,  and  their  faces  otlierwlfe  terribly 
mangled.  The  disfigured  carcafes,  indeed,  plainly  (bow¬ 
ed  the  barbarous  treatment  they  had  met  with ;  and 
the  dreadful  tale  was  confirmed  by  the  teftimony  of  the 
few  who  furvived.  The  Pollfti  foldiers  were  exafpera- 
ted  almoft  to  madnefs  ;  fo  that  fcarce  all  the  authority 
of  Batori  could  reftrain  them  from  cutting  in  pieces  the 
wretches ’who  had  been  the  authors  of  fuch  a  dreadful 
tragedy.  ^  ^  . 

After  the  rediiflion  of  Polocz,  Batori  continued 
war  with  great  fuccefs.  Two  detachments  from  I 

army  penetrated  the  enemy’s  country  by  different  roads, 
wafted  all  before  them  to  the  gates  of  Smolenflco,  and 
returned  with  the  fpoils  of  2000  villages  which  they  had 
pillaged  and  deftroyed.  In  the  mean  time  the  Swedes 
and  Poles  thought  proper  to  come  to  an  accommoda¬ 
tion  :  and  though  John  king  of  Sweden  was  at  that 
time  prevented  from  bearing  his  (hare  of  the  war,  yet 
Batori  reduced  fuch  a  number  of  cities,  and  committed 
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Pohntl,  fucK  devaftations  in  the  Ruffian  terntoms,  that  the 
czar  was  obliged  to  fue  ft)r  peace ;  which  he  obtained 
on  condition  of  relinquifliing  Livonia,  after  having 
thrown  away  the  lives  of  more  than  400,000  of  hia 
fubjeefts  in  attempting  to  conquer  it. 

Baton,  being  thus  freed  from  a  moil  deftru6live  and 
cruel  war,  applied  himfelf  to  the  internal  government 
of  his  kingdom.  He  regulated  the  Polifh  cavalry  in 
fuch  a  manner  as  made  them  become  formidable  to  the 
Turks  and  other  neighbouring  nations  ;  and  this  is  the 
military^  ellablifhment  to  which  the  Poles  have  given 
the  name  of  quartienne ;  becaufe  a  fourth  part  of  the 
revenue  is  employed  in  fupporting  them.  Batori  fent 
this  body  of  cavalry  towards  the  frontiers  of  Tartary, 
to  check  the  incurfions  of  thofe  barbarians ;  by  which 
means  the  Ukraine,  a  vaft  tra6f  of  defert  country,  was 
filled  with  flouri filing  towns  and  villages,  and  became  a 
flrong  barrier  againfl:  the  Turks,  Tartars,  and  Ruffians. 
Batori  civi  memorable  adlion  of  Batori  was  his  attaching 

lizestiie  the  Coffacks  to  Poland,  civilizing  and  inilru^ting  them 
in  the  arts  of  war  and  peace.  His  fiidl  endeavour  was 
t6  gain  their  affedlions  by  his  liberality  ;  for  which  pur- 
pofe,  he  prefen  ted  them  with  the  city  of  Techtemeravia, 
fituated  on  the  Boriilhenes,  which  they  formed  into  a 
magazine,  and  made  the  refidence  of  their  chieftains.  He 
gave  them  officers  of  all  degrees,  eftablifiied  difeipline 
among  them,  altered  their  arms,  and  formed  them  into 
a  regular  militia,  which  afterwards  performed  eminent 
fervices  to  the  ilate.  AH  kinds  of  manufa^lures  at  that 
time  known  in  Poland  were  likewife  eftablifiied  among 
the  Coffacks  ;  the  women  were  employed  in  fpinning 
and  weaving  woollen  cloths,  while  the  men  were  taught 
agriculture,  and  other  arts  proper  for  their  fex. 

While  Batori  was  employed  in  this  manner,  the 
Swedes  broke  the  convention  into  which  they  had  en¬ 
tered  wuth  Poland,  and  were  on  the  point  of  getting 
poffeffion  oi  Riga.  To  this,  indeed,  Batori  himfelf 
had  given  occafion,  by  attempting  to  impofe  the  Romifh 
religion  upon  the  inhabitants,  after  having  promifed 
them  entire  liberty  of  confcience.  This  fo  irritated 
them,  that  they  revolted,  and  w^ere  on  the  poiirt  of 
admitting  a  Swedifii  garrifon  into  the  city,  when  the 
king  was  informed  of  what  was  going  forward.  Upon 
this  he  refolved  to  take  a  moft  exemplary  vengeance  on 
the  inhabitants  of  Riga ;  but  before  he  could  execute 
his  intention,  he  died  in  the  year  1586,  the  54th  of  his 
age,  and  loth  of  his  reign. 

The  death  of  Batori  involved  Poland  in  frefh  troubles. 
Four  candidates  appeared  for  the  crown,  viz.  the  princes 
Enieft  and  Maximilian  of  the  houfe  of  Auftria ;  Sigif- 
mund  prince  of  Sweden,  and  Theodore  czar  of  Mufeovy. 
Each  of  thefe  had  a  feparate  party  ;  but  Sigifmund 
and  Maximilian  managed  matters  fo  well,  that  in  1587 
both  of  them  were  eledled.  The  confequence  of  this 
was  a  civil  v/ar  ;  in  which  Maximilian  w^as  defeated  and 
taken  prifoner:  and  thus  Sigifmund  III.  furnamed  De 
J^afa^  became  mafter  of  the  throne  of  Poland  without 
oppofition.  He  waged  a  fuccefsful  war  \vlt}i  the  Tar¬ 
tars,  and  was  otherwife  -profperous  ;  but  though  he 
fucceeded  to  the  crown  of  Sweden,  he  found  it  impof- 
fible  for  him  to  retain  both  kingdoms,  and  he  was  for¬ 
mally  depofed  from  the  Swedifh  throne.  In  1610  he 
conquered  Ruffia,  and  placed  his  fon  on  the  throne ; 
but  the  Polifii  conquefts  of  that  country  have  always 
Beep  but  for  a  fhoit  time.  Accordingly  the  young 
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prince  was  foon  after  depofed  ;  and  the  Ruffiana  not  Poland, 
only  regained  their  liberty,  but  began  to  make  en-~~v— ^ 
croachments  on  Poland  itfelf.  A  very  unfortunate  war  , 
alfo  took  place  with  Sweden,  which  was  now  governed  ouftaTus^ 
by  the  great  Guftavus  Adolphus ;  the  particulars  ofAdokhui, 
winch,  with  the  other  exploits  of  that  renowned  warrior, 
are  related  under  the  article  Sweden.  At  laft  SigiB 
mund,  worn  out  with  cares  and  misfortunes,  died  in 
1629. 

After  Sigifmund’s  death  the  affairs  of  Poland  feemed 
to  revive  a  little  under  Uladiflaus  VII. ;  for  he  obliged 
the  Ruffians  to  fue  for  peace,  and  Sweden  to  reftorc 
fome  of  her  conquefts  :  but  having  attempted  to  abridge 
the  liberty  of  the  Coffacks,  they  revolted,  and  gave  the 
Poles  feveral  terrible  defeats.  Nor  was  the  war  termina¬ 
ted  in  the  lifetime  of  Uladifiaus,  who  died  in  1648.  His 
fucceffor,  John  Cafimir,  concluded  a  peace  with  thefe  dan¬ 
gerous  enemies  :  but  the  war  was  foon  after  renewed  ; 
and  while  the  kingdom  w^as  diftraded  between  thefe 
enemies  and  the  difeontents  of  its  own  inhabitants,  the 
Ruffians  took  the  opportunity  of  invading  and  pillaging 
Lithuania.  In  a  little  after  the  whole  kingdom  was  Poland  fub* 
fubdued  by  Charles  Guftavus,  fucceffor  to  Chriftina'^"^^ 
queen  of  Sweden.  Charles 

Happily  for  Poland,  however,  a  rupture  took  place 
between  the  courts  of  Sweden  and  Copenhagen;  by 
which  means  the  Poles  were  enabled  to  drive  out  the 
Swedes  in  1657.  This  was  fucceeded  by  civil  wars  and 
contefts  with  Ruffia,  which  fo  much  vexed  the  king, 
that  he  refigned  the  crown  in  1668. 

^  For  two  years  after  the  refignation  of  Cafimir  the 
kingdom  was  filled  with  confufion  ;  but  on  the  17th  of 
September  1670,  one  Michael  Coribut  Wiefnowilki, 
collaterally  defeended  from  the  houfe  of  Jagello,  but  in 
a  yeiy  mean  fituation  at  that  time,  was  chofen  king. 

His  reign  continued  but  for  three  years  ;  during  which 
time  John  Sobiefici,  a  celebrated  Polifii  general,  gave 
the  Turks  a  dreadful  overthrow,  though  their  army 
confifted  of  more  then  300,000  men  ;  and  had  this  blow 
been  purfued,  the  Coffacks  would  have  been  entirely 
fubdued,  and  very  advantageous  terms  might  have  been 
obtained  from  the  fultan.  Of  that  vaft  multitude  of 
Turks  110  more  than  1 5,000  made  their  efcape,  the  reft 
being  all  either  killed  or  taken  ;  however,  the  PoHfix 
foldiers,  being  bound  by  the  laws  of  their  country  only 
to  ftay  a  certain  time  in  the  field,  they  refufed  to  pur- 
fue  this  fignal  vidory,  and  fuffered  the  king  to  make 
peace  on  any  terms  he  could  procure. 

Wiefnowifici  died  before  the  news  of  this  tranfaftion 
reached  Cracow ;  and  after  his  death  a  new  feene  of 
confufion  enfued,  till  at  laft  the  fortune  of  John  Sobiefici  John  So- 
prevailed,  and  he  was  eleded  king  of  Poland  in  1674.^*^!^'  ^e- 
He  was  a  moft  magnanimous  and  heroic  prince  ;  who,^^’^®^^® 
by  his  valour  and  good  condud,  retrieved  the  affairs  of 
Poland,  and  entirely  checked  the  progrefs  of  the  Turks 
weftward.  Thefe  barbarians  were  everywhere  defeated, 
as  is  particularly  related  under  the  article  Turky  ;  but 
notwnthftanding  his  great  qualities,  Poland  was  now  fo 
thoroughly  corrupted,  and  pervaded  by  a  fpirit  of  dif- 
affedion,  that  the  latter  part  of  this  monarch’s  reign 
was  involved  in  troubles,  through  the  ambition  and  con¬ 
tention  of  fome  powerful  noblemen. 

Sobiefici  died  in  1696;  and  wdth  him  fell  the  glory 
of  Poland.  Moft  violent  coxitefts  took  place  about  the 
fucceffion ;  the  recital  of  which  would  far  exceed  our 

limits. 
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Foland.  h'nilts-  At  laft  Frederic  Augulius,  elector  of  Saxony, 
“"V -  preva’iled ;  but  yet,  as  fome  of  the  moil  effential  cere¬ 

monies  were  wanting  in  his  coronation,  beeaufe  the 
primate,  who  was  in  an  oppofite  intercil,  w'ould  not 
perform  them,  he  found  it  extremely  difficult  to  keep 
his  fubje<5ls  in  proper  obedience.  To  add  to  bis  mis- 
foitunes,  having  engaged  in  a  league  with  Denmark 
and  Rnffia  againil  Sweden,  he  was  attacked  with  irre- 
fiilible  fury  by  Charles  XII.  Though  Auguilus  had 
not  been  betrayed,  as  indeed  he  almoft  always  w^as,  he 
was  by  no  means  a  match  for  the  ferocious  Swede.  The 
particulars  of  this'  w^ar,  however,  as  they  make  great 
part  of  the  exploits  of  that  northern  hero,  mere  properly 
fall  to  be  related  under  the  article  Sweden.  Hert;, 
therefore,  wc  ffiall  only  obferve,  that  Aiiguftus  was  re¬ 
duced  to  the  humiliating  neceffity  of  renouncing  the 
crown  of  Poland  on  oath,  and  even  of  congratulating 
his  rival  Staniflaus  upon  Ills  acceffion  to  the  throne  : 


P  land 
conquered 
by  Charles 

Xil. 


rations  of  foreign  powers.  At  laft,  after  violent  contells,  P'  knd. 
the  matter  was  referred  to  the  bllliops  and  fenators  for 
their  opinion.  Upon  a  report  from  them,  the  diet 
came  to  a  refolntlon,  I'hat  they  would  fully  maintain 
the  diffidents  In  all  the  rights  and  prerogatives  to  wdiich 
they  were  intitled  by  the  laws  of  their  country,  particu¬ 
larly  by  the  conflitutions  of  the  year  1717,  &c.  and  by 
treaties  ;  and  that  as  to  their  complaints  with  regard  t<y 
the  exereife  of  their  religion,  the  college  of  arclibiihops 
and  blffiops,  under  the  direction  of  the  prince  primate, 
would  endeavour  to  remove  thofe  difficulties  in  a  manner 
conformable  to  juftiec  and  neighbourly  love. — By  rfiis* 
time,  however,  the  court  of  Rufiia  feemed  determined 
to  make  her  remonllrances  more  efiedlual,  and  a  fmall 
body  of  Ruffian  troops  marched  to  within  tw^o  miles  of 
the  capital  of  Poland* 

Thefe  refolutions  of  the  diet  were  by  no  means  agree¬ 
able  to  the  diffidents.  They  dated  the  beginninor  of 


but  when  the  power  of  Charles  was  broken  by  his  defeat  their  Offerings  from  the  year  1717.  The  referring 
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at  Pultowa,  the  fortune  of  Angulliis  again  prevailed; 
Staniflaus  wras  driven  out ;  and  the  former  being  ab- 
folved  from  his  oath  by  the  pope,  refumed  the  throne 
of  Poland. 

Since  that  time  the  Poliffi  nation  hath  never  made 
any  figure.  Surrounded  by  great  and  ambitious  powers, 
it  hath  funk  under  the  degeneracy  of  its  inhabitants  ; 
fo  that  it  now  fcarce  exiils  as  a  nation.  This  cata- 
flrophe  took  place  in  the  follown'ng  manner  ;  On  the 
5th  of  0<ftober  1763,  died  Aiignitus  III.  eledor  of 
Saxony,  and  king  of  Poland.  Ke  was  fucceeded  by 
Count  Poniatowflvi,  a  Polifh  grandee,  who  was  pro¬ 
claimed  September  7th  1764,  by  the  name  of  Sianf/Iatis 
Avgiijlusy  and  crowned  on  the  25th  of  November  the 
fame  year.-^Diirlng  the  intetregnum  which  took  place 
i  iu.>  Ai'Kuf-t>etwecn  the  death  of  Auguilus  III.  and  the  eleftion  of 
tu>,  to  iLe  Staniflaus,  a  decree  had  been  made  by  the  convoeation- 
throae.  jlet  of  Poland,  with  regard  to  the  d\(julaits^  as  they 
were  called,  or  dlffenters  from  the  Popifli  religion.  By 
this  decree  they  were  prohibited  from  the  free  exereife 
of  their  religion,  much  more  than  they  had  fonuerly 
been,  and  totally  excluded  from  all  polls  and  places  un¬ 
der  the  government.  On  this  fcverul  of  the  European 
powers  interpofed,  at  the  application  of  the  diffidents, 
for  their  good  offices.  'Iffie  courts  of  Ruffia,  Pruffia, 
■Great  Britain,  and  Denmark,  made  remonllrances  to 
the  diet ;  but,  notwithilanding  tliefe  remonllrances,  the 
decree  was  connitacd  by  the  coroiiatlon-dict  held  after 
the  king’s  cleiftion. 

Ir.terfe-  Oclobtr  6.  1 766,  an  ordinary  diet  was  alfembled. 
rencs  of  fo- pXere  dedaratHnns  from  the  eomls  above  mentioned 
reign  ^  prefented  to  his  Polilh  majcfly,  requiring  the  re- 

bchalf  olT  eilabliffiment  of  the  diffidents  in  their  civil  rights  and 
the  difli-  privileges,  and  the  peaceable  enjoyment  of  their  modes 
dents.  yf  worlhip  feenred  to  them  by  the  laws  of  the  kingdom 
which  had  been  obferved  for  two  centuries.  Tlibfe 
privileges,  it  was  alleged,  bad  been  coiilinned  by  the 
treaty  of  Oliva,  eonchided  by  all  the  tiorthern  powers, 
wliich  could  not  be  altered  but  by  the  confent  of  all 
the  contracting  parties.  The  Po])ifh  party  contended 
llrongly  fur  a  conhrmation  of  fome  decrees  made  againil 
the  diffidents  in  1717,  1723,  and  1736.  The  deputies 
from  the  foreign  powers  replied,  that  thofe  decrees  had 
pafled  in  the  midll  of  Intelline  troubles,  and  were  con¬ 
tradicted  by  the  formal  protellations  and  exnrefs  decla- 
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their  grievances  to  the  arehbifhops  and  bill*  ops  was 
looked  upon  as  a  meafure  the  moll  unreafonable  that 
could  be  imagined,  as  that  body  of  men  had  always  been 
their  oppofers,  and  In  fadl  the  atithors  of  all  the  evils 
wliich  had  .befallen  them. —  Shortly  after  matters  were 
eonfidered  In  this  view,  an  additional  body  of  Ruffians, 
to  the  number  of  about  15,00c,  entered  Poland. 

The  diffidents,  being  now  pretty  fure  of  the  protec- Conl'cqaen* 
tion  of  foreign  powers,  entered,  on  the  20th  of  March ^ 
1767,  into  two  confederacies,  at  Thorn  and  Sluek. 

One  of  them  \vas  figncd  by  the  diffidents  of  Great  and 
Little  Poland,  and  the  other  by  thofe  of  the  Great 
Duchy  of  Lithuania.  The  purport  of  thefe  confede¬ 
racies  was,  an  engagement  to  exert  themfelves  In  the' 
defence  of  their  ancient  pnvileges,  and  the  free  exereife 
of  their  religion  ;  profelTmg,  af  the  fame  time,  however, 
the  utmoll  loyalty  to  the  king,  and  rcfolving  to  fend  a 
deputation  to  him  to  implore  his  protc<flion.  They 
even  invited  thofe  of  the  Catholic  communion,  and  all 
true  patriots,  to  unite  with-  them  in  maintaining  the 
fundamental  laws  of  the  kingdom,  the  peace  of  religion, 
and  the  right  of  each  one  jointly  with  themfelves.  They 
claimed,  by  virtue  of  public  treaties,  the  prote(ftion  of 
the  powers  who  were  guarantees  of  their  rights  and  li¬ 
berties  ;  namely,  the  emprefs  of  Ruffia,  and  the  kings 
of  Sweden,  Great  Britain,  Denmark,  and  Pruffia.  I^ail- 
ly,  they  protelled,  that  they  had  no  intention  of  a^Sling 
to  the  detriment  of  the  Roman  Catholic  rdigion,  which 
they  duly  refpecled ;  and  only  aflced  the  liberty  of 
their  owm,  and  the  re*e{lablilhment  of  their  ancient 
rights.  The  three  cities  of  Thorn,  Elbing,  and  Dant- 
zic,  acceded  to  the  confederacy  of  Thorn  on  the  loth 
of  April ;  as  did  the  diike  and  nobles  of  Courland  to 
that  of  Sluck  on  the  15th  of  May. 

The  emprefs  of  Ruffia  and  king  of  Pruffia,  in  the 
mean  time,  continued  to  iffue  forth  new  declarations  in 
favour  of  the  diffidents  ;  and  the  Ruffian  troops  in  Po¬ 
land  were  gradually  augmented  to  30,000  men.  Great 
numbers  of  other  confederacies  tvere  alfo  formed  in  dif¬ 
ferent  parts  of  the  kingdoiYi.  Thefe  at  firfi:  took  little 
part  in  the  affairs  of  tlie  diffidents :  they  Complained 
only  of  the  adminiflration  of  public  affairs,  into  which 
they  alleged  that  Innovations  had  been  Introduced,  and 
were  therefore  for  fome  time  called  confederations  of  maU 
content u  All  thefe  confederacies  publlihed  nianlfedoes. 

Go  in 
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?oland  ’  Jn  wKicli  tliey  recommended  to  the  Inhabitants  to  quar¬ 
ter  and  treat  the  RufTian  troops  as  the  defenders  of  the 
PolKh  liberties. 

The  different  confederacies  of  malcontents  formed  in 
the  24  diftridfs  of  Lithuania  united  at  Wilna  on  the 
2  2d  of  June  ;  and  that  general  confederacy  re-eftabliflied 
prince  Radzivll,  who  had  married  the  king’s  filler,  In 
his  liberty,  effcates,  and  honour,  of  which  he  had  been 
deprived  In  1764  by  the  flates  of  that  duchy.  On  the 
23d  of  June  prince  Rad zlvil  was  chofen  grand  marfhal 
of  the  general  confederacy  of  all  Poland,  which  then  be¬ 
gan  to  be  called  the  national  confederacy y  and  was  faid  to 
be  compofed  of  72,000  noblemen  and  gentlemen. 

The  general  confederacy  took  fuch  meafures  as  ap¬ 
peared  moil  proper  for  ftrengthening  their  party.  They 
lent  to  the  fcvcral  waywodes  of  the  kingdom,  requiring 
their  compliance  with  the  following  articles:  i.  That 
all  the  gentlemen  who  had  not  figned  the  confederacy 
fhould  do  It  immediately  ;  2.  That  all  the  courts  of 
]uftice  fhould  fubfift  as  formerly,  but  not  judge  any  of 
the  confederates ;  3.  That  the  marflials  of  the  crown 
fliould  not  pafs  any  fentence  without  the  participation 
of  at  lealt  four  of  the  confederates ;  and,  4.  That  the 
marfhals  of  the  crown  and  the  treafurers  fhould  be  im¬ 
mediately  reftored  to  the  pofTefllon  of  their  refpedlive 
rights.  The  Catholic  party  in  the  mean  time  were  not 
idde.  The  blfhop  of  Cracow  fent  a  very  pathetic  and 
zealous  letter  to  the  dietines  affembled  at  Warfaw  on  the 
15th  of  Augiift,  in  which  he  exhorted  them  to  arm  their 
nuncios  with  courage,  by  giv'ing  them  orthodox  and 
patriotic  inftrucElions,  that  they  might  not  grant  the 
dilfidents  new  advantages  beyond  thofe  which  were  fe- 
cured  to  them  by  the  conftitutions  of  the  country,  2lnd 
treaties  with  foreign  powers,  &c.  The  pope  alfo  fent 
Viriefs  to  the  king,  the  great  chancellor,  the  nobleffe, 
blfhops  of  the  kingdom,  and  to  the  prince  primate, 
with  fuch  arguments  and  exhortations  as  were  thought 
moll  proper  to  ward  off  the  impending  danger.  Coun¬ 
cils  in  the  mean  time  were  frequently  held  at  the  bifhop 
of  Cracow’s  palace,  where  all  the  prelates  at  Warfaw 
affembled. 

On  the  26th  of  September  1767  the  confederacy  of 
diffidents  was  united  with  the  general  confederacy  of 
malcontents  in  the  palace  of  prince  Radzivll,  who  on  that 
occalion  expreffed  great  friendfhip  for  the  diflidents.  In 
a  few  days  after,  the  Ruflian  troops  In  the  capital  were 
reinforced,  and  a  confiderable  body  of  them  was  polled 
at  about  five  miles  diflance. 

On  the  5th  of  0£lober  an  extraordinary  diet  was 
in  the  diet,  held:  but  the  affair  of  the  diflidents  met  with  fuch  op- 
pofitlon,  that  it  was  thought  neceffary  to  adjourn  the 
meeting  till  the  12th;  during  which  Interval,  every  ex¬ 
pedient  was  ufed  to  gain  over  thofe  who  oppofed  prince 
Radzivll’s  plan.  This  was,  to  appoint  a  coniralffion, 
furnifhed  with  full  power  to  enter  into  conference  with 
prince  Repnin,  the  Ruflian  ambaffador,  concerning  tlie 
affairs  of  the  diflidents.  Notwithflanding  all  the  pains 
taken,  however,  the  meeting  pf  the  1 2th  proved  ex¬ 
ceedingly  tumultuous.  The  blfhops  ^of  Cracow  and 
'KIow,  with  fomc  other  prelates,  and  feveral  magnats, 
declared,  that  they  would  never  confent  to  the  efla- 
bliflunent  of  fuch  a  commlfiion  ;  and  at  the  fame  time 
fpoke  with  more  vehemence  than  ever  againfl  the  pre- 
tenfions  of  the  diflidents.  Some  of  the  deputies  an- 
iwered  with  great  warmth ;  which  cccafioned  fuch  anl- 
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mofitles,  that  the  meeting  was  again  adjourned  till  the  Po’and# 

1 6th.  ' 

On  the  1 3th  the  blfliops  of  Cracow  and  KIow,  the  viol^ 
palatine  of  Cracow,  and  the  flarofle  of  Dolmflci,  were  proceeings 
carried  off  by  Ruflian  detachments.  The  crime  alleged  of  the  RuC. 
againfl  them,  In  a  declaration  publifhed  next  dayby^^^^^®* 
prince  Repnin,  was,  that  they  had  been  wanting  in 
refpe£l  to  the  dignity  of  the  emprefs  of  Ruffia,  by  at¬ 
tacking  the  purity  of  her  intentions  towards  the  repu¬ 
blic  ;  though  fhe  was  refolved  to  continue  her  protec¬ 
tion  and  affiflance  to  the  general-  confederacy  united 
for  preferving  the  liberties  of  Poland,  and  coiTedlIng 
all  the  abiifes  which  had  been  Introduced  Into  the  go¬ 
vernment,  &c. 

It  was  probably  owing  to  this  violent  proceeding  of 
the  Ruffians,  that  prince  Radzlvll’s  plan  was  at  lail  ad¬ 
opted,  and  feveral  new  regulations  were  made  in  fa^ 
vour  of  the  diflidents.  Thefe  innovations,  however, 
foon  produced  a  civil  war,  which  at  lafl  ended  In  the 
ruin  of  the  kingdom.  In  the  beginning  of  the  year 
1 768,  a  new  confederacy  was  formed  In  Podolia,  a  pro¬ 
vince  bordering  on  Turky,  which  was  afterwards  call-  tor 
ed  the  confederacy  of  Bar,  The  intention  of  It  was,  to  Confedera- 
abollfh,  by  force  of  arms,  the  new  conflltutlons,  par- 
ticularly  thofe  In  favour  of  the  diflidents.  The  mem¬ 
bers  of  the  new  confederacy  llkewlfe  expreffed  great  re- 
fentment  againfl  the  carrying  away  the  blfhops  of  Cra¬ 
cow,  See.  and  flill  detaining  them  in  cuflody. 

Podolia  was  reckoned  the  flttefl  place  for  the  pur- 
pofe  of  the  confederates,  as  they  imagined  the  Ruffians- 
could  not  attack  them  there  without  giving  umbrage 
to  the  Ottoman  court.  Similar  confederacies,  however, 
were  quickly  entered  into  throughout  the  kingdom  : 
the  clergy  excited  aU  ranks  of  men  to  exert  themfelves 
In  defence  of  their  religion  ;  and  fo  much  were  their 
exhortations  regarded,  that  even  the  king’s  troops 
could  not  be  trufled  to  a£l  againfl  thefe  confederates. 

The  emprefs  of  Riiflia  threatened  the  new  confederates 
as  diflurbers  of  the  public  tranquillity,  and  declared 
that  ker  troops  would  a£l  againfl  them  if  they  perfifled. 

It  was,  however,  fome  time  before  the  Ruflian  troops 
were  conliderably  reinforced ;  nor  did  they  at  firfl  feem 
inclined  to  a6l  with  the  vigour  which  they  might  have 
exerted.  A  good  many  fkirmifhes  foon  happened  be¬ 
tween  thefe  two  contending  parties,  in  which  the  con¬ 
federates  were  generally  defeated.  In  one  of  thefe  the 
latter  being  worfled,  and  hardly  prefftd,  a  number  of 
them  paffed  the  Niefler,  and  look  refuge  in  Moldavia. 

This  province  had  formerly  belonged  to  Poland,  but 
was  now  fiibjedl  to  the  Grand  Signlor :  the  Ruflians,. 
however,  purfued  their  enemies  Into  Moldavia ;  but  in 
order  to  prevent  any  offence  being  taken  by  the  Porte, 
prince  Repnin  wrote  to  the  Ruflian  refident  at  Con- 
flantlnople,  to  intimate  there,  that  the  condiidl  of  the 
Ruflian  colonel  who  commanded  the  party  was  quite 
contrary  to  the  orders  of  his  court,  and  that  therefore 
he  would  be  turned  out  of  his  pofl. 

Great  cruelty  in  the  mean  time  was  exercifed  againfl 
the  diflideats  where  there  were  no  Ruflian  troops  to 
prote<fl:  them.  Towards  the  end  of  06lober  1769, 
prince  Martin  Lubomirflti,  one  of  the  fouthern  confe¬ 
derates,  who  had  been  driven  out  of  Poland,  and  had 
taken  fhelter  with  fome  of  his  adherents  aaioag  the 
mountains  of  Hungary,  got  a  manifeflo  pofled  up  on 
feveral  of  the  churches  of  Cracow,  in  which  he  invited 
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th^  nation  to  a  general  revolt,  and  afTming  them  of  the 
aflillance  of  the  Ottoman  Porte,  with  whom  he  pre¬ 
tended  to  have  concluded  a  treaty.  This  was  the  be¬ 
ginning  of  lioftilities  bet\\’i:ieii  the  Turks  and  Riiflians, 
w^hich  were  not  terminated  but  by  a  vafl  effufion  of 
blood  ort  both  Tides. 

The  unhappy  kingdom  of  Poland  was  the  firR  feene 
of  this  war,  and  in  a  Oiort  time  was  reduced  to  the  moil 
deplorable  iituation.  In  the  end  of  the  year  1768,  the 
peafants  of  the  Greek  religion  in  the  PolifTi  Ukraine, 
and  province  of  Kiow,  took  up  arms,  and  committed 
the  great  eft  ravages,  having,  as  .they  pretended,  been 
threatened  with  death  by  the  confederates  unlefs  they 
would  turn  Roman  Catholics.  Agaiiiil  thefe  infurgents 
the  Ruffians  employed  their  arms,  and  made  great  num¬ 
bers  of  them  prifoners.  The  red  took  refuge  among 
the  Haldamacks  ;  by  whom  they  were  foon  joined,  and 
in  the  beginning  of  1769  entered  the  Ukraine  ui  con- 
jundlion  with  them,  committing  everywhere  the  moil, 
horrid  maifacres.  Here,  however,  they  Vv^re  at  lail 
defeated  by  the  Polifh  troops,  at  the  fame  time  that 
feveral  of  the  confederacies  in  Poland  were  feverely 
chailifed.  Soon  after,  the  Chan  of  the  Crim  Tartars, 
having  been  repulfed  with  lofs  in  an  attempt  on  New 
Servia,  entered  the  Poliih  territories,  where  he  left 
frightful  marks  of  his  inhumanity  upon  fon^e  innocent 
and  defenedefs  perfons.  This  latter  piece  of  condudj 
with  the  cruelties  exercifed  by  the  confederates,  indu¬ 
ced  the  Poliih  coifacks  of  Braclau  and  Kiovia,  amount¬ 
ing  to  near  30,000  effedlive  men,  to  join  the  Ruffians, 
in  Older  to  defend  their  country  againil  thefe  deilroy- 
crs.  Matters  continued  much  in  the  fame  way  during 
the  reft  of  the  year  1769;  and  in  1770,  fl<irmifhes 
frequently  happened  between  the  Rufiians  and  confe¬ 
derates,  in  which  the  latter  were  almoft  always  worft- 
ed ;  but  they  took  care  to  revenge  themfelves  by  the 
moft  bai'barous  cruelties  on  tlie  diflidents,  wherever 
they  could  find  them.  In  1770,  a  confiderable  num¬ 
ber  of  the  confederates  of  Bar,  who  had  joined  the 
I'urks,  and  been  exceffively  ill  iifed  by  them,  came  to 
an  accommodation  with  the  Rufiians,  who  took  them 
under  their  protedion  on  very  moderate  terms. — Agri¬ 
culture  in  the  mean  time  had  been  fo  much  negledled, 
that  the  crop  of  1770  was  very  deficient.  "  This  en- 
CKiiiraged  a  number  of  defperadoes  to  aflbeiate  under 
the  denomination  of  confederates^  who  were  guilty  of 
Hill  greater  exceffes  than  tliofe  who  had  been  under  fome 
kind  of  regulation.  Thus  a  great  part  of  the  country 
was  at  laft  reduced  to  a  mere  defert,  the  inhabitants  be¬ 
ing  either  exterminated,  or  carried  off  to  ftock  the  re¬ 
mote  Ruflian  plantations,  from  whence  they  never  could 
return. 

In  the  year  1771,  the  confederacies,  which  feemed 
to  have  been  extinguifhed,  fprung  up  afrefh,  and  in- 
creafed  to  a  prodigious  degree.  This  was  occafioned 
by  their  having  been  fecretly  encouraged  and  fupplied 
with  money  by  France.  A  great  number  of  French 
officers  engaged  as  volunteers  in  their  fervice  ;  who, 
having  introduced  difeipline  among  their  troops,  they 
a(5led  with  much  greater  vigour  than  formerly,  and 
fometimes  proved  too  hard  for  their  enemies.  Thefe 
gleams  of  fuccefs  proved  at  laft  their  total  ruin.  The 
Ruffians  were  reinforced,  and  properly  fupported.  The 
Auftrian  and  Prufiian  troops  entered  the  countiy,  and 
advanced  t»n  different  other  fides;  ^nd  the  confederates 
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found  themfelves  in  a  fliort  time  entirely  furrotmded  by  Poland, 
their  enemies,  who  Teemed  to  have  nothing  Icfs  in  view 
than  an  abfolute  conqiieft  of  the  count ly,  and  lharliig 
it  among  themfelves.  ^  104 

Before  matters  came  to  this  crifis,  however,  the 
confederates  formed  a  defign  of  affaflinatlng  the  king, 
on  account  of  his  fuppofed  attachment  to  the  diffi- 
dents.  Of  this  fingular  occurrence  we  have  the  fol¬ 
lowing  account  In  the  travels  of  Mr  Cox^,  communi¬ 
cated  to  the  author  by  Mr  Wraxall. — A  Polifh  noble¬ 
man,  named  Pulojki^  a  general  in  the  army  of  the  con¬ 
federates,  was  the  perfon  who  planned  the  atrocious 
enterprife  ;  and  the  coiifplrators  who  carried  It  Into 
execution  were  about  40  in  number,  and  were  headed 
by  three  chiefs,  named  Luha^vfnt^  Stra^erjkl^  and  Ko^ 

JitiJkt,  Thefe  three  chiefs  had  been  engaged  and  hired 
to  that  purpofe  by  Pulafki,  who  in  the  town  of  Czetf- 
chokow  in  Great  Poland  obliged  them  to  fwear  in  the 
moft  folemii  manner,  by  placing  their  hands  between 
his,  either  to  deliver  the  king  alive  into  lils  hands, 
or,  in  cafe  that  was  impoffible,  to  put  him  to  death.  The 
three  chiefs  chofe  37  perfons  to  accompany  them.  On 
the  fecond  of  November,  about  a  month  after  they  had 
quitted  Czetfehokow,  they  obtained  admiflion  into  War- 
faw,  unfufpedled  or  undifeovered,  by  the  following  lira- 
tagem.  They  difgulfed  themfelves  as  peafants  who 
came  to  fell  hay,  and  artfully  concealed  their  faddles, 
arms,  and  clothes,  under  tU’  loads  of  hay  which  they 
brought  In  waggons,  the  more  effeClually  to  efcape  de- 
tetlion. 

“  On  Sunday  night,  the  third  of  September  1771,  a  ; 

few  of  thefe  confpirators  remained  In  the  fldrts  of  the 
town  j  and  the  others  repaired  to  the  place  of  ren¬ 
dezvous,  the  ftreCt  of  the  Capuchins,  where  his  maje- 
fty  was  expedled  to  pafs  by  about  his  ufual  hc^’r  of  re- 
turiiiiig  to  the  palace.  The  king  had  been  to  viiit  his 
uncle  prince  Czartorlflci,  grand  chancellor  of  Lithuania, 
and  was  on  his  return  from  thence  to  the  palace  be¬ 
tween  nine  and  ten  o^clock.  He  was  in  a  coach,  ac¬ 
companied  by  at  leaft  15  or  16  attendants,  befide  an  10? 
aid-de-camp  in  the  carriage  :  fcarce  was  he  at  the  dl-  Who  is  ts* 
ftance  of  200  paces  from  prince  Czartorlfici’s  palace, 
when  he  was  attacked  by  the  confpirators,  who  com- 
manded  the  coachman  to  ftop  on  pain  of  inftant  death. 

They  fired  feveral  fiiot  into  the  carriage,  one  of  which 
paffed  through  the  body  of  a  heyduc,  who  endeavoured 
to  defend  his  mailer  from  the  violence  of  the  affafilns. 

Almoft  all  the  other  perfons  who  preceded  and  accom¬ 
panied  his  rnajefty  were  difperfed;  the  aid-de-camp 
abandoned  him,  and  attempted  to  conceal  himfelf  by 
flight.  Meanwhile  the  king  had  opened  the  door  of 
Ills  carriage  with  the  defign  of  effe£ling  his  efcape  un¬ 
der  fhelter  of  the  night,  wliich  was  extremely  dark. 

He  hud  even  alighted,  when  the  affafilns  feized  him  by 
the  hair,  exclaiming  in  Polifh,  with  horrible  execrations, 

‘  We  have  thee  now ;  thy  hour  is  come.’  One  of  them 
difeharged  a  piftol  at  him  fo  very  near,  that  he  felt  the 
heat  of  the  flafh  ;  while  another  cut  him  acrofs  the 
head  with  his  fabre,  which  penetrated  to  the  bone.  And*^ 
They  then  laid  hold  of  his  majefty  by  the  collar,  and,  v/ounderfj 
mounting  on  horfeback,  dragged  him  along  the  ground 
between  their  horfes  at  full  gallop  for  near  500  paces 
through  the  ftreets  of  Warfaw. 

Soon  finding,  however,  that  he  was  incapable  of  fol¬ 
lowing  them  on  foot,  and  that  he  had  already  almoft; 
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loft  Ills  refpiratlon  from  the  violence  with  which  they 
'  had  dragged  him,  they  fet  him  on  horfeback ;  and  then 
redoubled  their  fpeed  for  fear  of  being  overtaken. 
When  they  came  to  the  ditch  which  furrounds  War- 
faw,  they  obliged  him  to  leap  his  horfe  over.  In  the 
attempt  the  horfe  fell  twice,  and  at  the  fecond  fall  broke 
its  leg.  They  then  mounted  his  majefty  upon  another, 
all  covered  as  he  was  with  dirt. 

And  rifled.  The  confpirators  had  no  fooner  croffed  the  ditch, 

*  than  they  began  to  rifle  the  king,  tearing  off  the  or¬ 
der  of  the  Black  Eagle  of  Prulfia  which  he  wore  rcund^ 
his  neck,  and  the  diamond  crofs  hanging  to  it.  He 
requeiled  them  to  leave  his  handkerchief,  which  they 
confented  to  :  his  tablets  efcaped  their  rapacity.  A 
great  number  of  the  afTaflins  retired  after  having  thus 
plundered  him,  probably  with  intent  to  notify  to  their 
refpeftive  leaders  the  fuccefs  of  their  enterprife  ;  and 
the  king's  arrival  as  a  prifoiier.  Only  feven  remained 
with  him,  of  whom  Kofinfki  was  the  chief.  The  night 
was  exceedingly  dark  ;  they  were  c.bfolutely  ignorant 
of  the  way  ;  and,  as  the  iiorfcs  could  not  keep  their 
legs,  they  obliged  his  inajefly  to  follow  them  on  loot, 
with  only  one  flioe,  the  other  being  loll  in  the  dirt. 

“  They  continued  to  wander  through  the  open  mea¬ 
dow's,  without  follow'ing  any  certain  path,  and  with¬ 
out  getting  to  any  diftance  from  Warfaw.  Tliey  again 
mounted  the  king  on  horfebaek,  two  of  them  liolding 
him  on  each  fide  by  the  hapd,  and  a  third  leading  his 
horfe  by  the  bridle.  In  this  manner  they  were  pro¬ 
ceeding,  when  his  tnajeffy,  finding  they  had  taken  the 
road  which  led  to  a  village  called  Buraho^v^  warned 
them  not  to  enter  it,  becaufe  there  w'ere  fonie  Ruffians 
flationed  in  that  place  who  might  probably  attempt  to 
refeue  him  (a).  Finding  hirnfelf,  h .'■/•.vever,  incapable 
of  accompanying  the  afTaflins  in  the  painful  poftiire 
in  which  they  held  him  kept  down  on  the  faddle,  he  re- 
qucfied  them,  fmcc  they  were  determined  to  oblige  him 
to  proceed,  at  lead  to  gave  him  another  horfe  and  a 
boot.  This  requell  they  complied  wn'th  ;  and  conti¬ 
nuing  their  progrefs  through  almoft  impaffable  lands, 
withoLit  any  road,  and  ignorant  of  tlreir way,  they  at 
length  found  themfelves  in  the  wood  of  Bieiany,  only 
a  league  diilant  from  Warfaw.  From  the  time  they 
had  palled  the  ditch  they  repeatedly  demanded  of  Ko- 
finlld  their  clilef,  if  it  was  not  yet  time  to  put  the 
king  to  death  ;  and  thefe  demands  were  reiterated  in 
proportion  to  the  obflacles  and  difficulties  they  encoun¬ 
tered,  till  they  rveie  fudderily  alarmed  by  a  Ruffian  pa- 
trole  or  detachment.  Jiijllantly  holding  council,  four 
of  them  difappeared,  leaving  him  with  the  other  three, 
who  compelled  him  to  walk  on.  Scarce  a  quarter  of 
'an  hour  afier,  a  fi’cond  RuHian  guard  challenged  them 
anew.  1  wm  of  the  affaffins  then  fled,  and  the  king 
remained  alone  with  Kofinflii  the  chief,  both  on  foot* 
His  ni?jefty,  exliaufled  with  all  the  fatigue  which  he 
h^d  undergone,,  implored  his  condudtor  to  flop,  and 
fuffer  him  to  take  a  moment's  repofe.  Kofinfki  refil¬ 
led  it,  menacing  him  with,  his  naked  fabre  j  and  at  the 
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fame  time  informed  him,  that  beyond  the  wood'  they  Poland.- 
fnould  find  a  carriage.  They  continued  their  walk,  till '-v"— ^ 
they  came  to  the  door  of  the  convent  of  Bieiany.  Ko- 
finflci  appeared  loll  in  thought,  and  fo  much  'agitated 
by  his  rcfledlions,  that  the  king  perceiving  his  difor- 
der,  and  obferving  tliat  lie  wandered  without  knowing 
the  road,  fald  to  him,  ‘  I  fee  you  are  at  lofs  which  way 
to  proceed.  Let  me  enter  the  eon  vent  of  Bitlany,  and 
do  you  provide  for  your  own  fafety.'  ‘  No  (replied 
Kofiiiflci),  I  have  fwornd 

They  proceeded  till  they  came  to  Mariemont,  a 
fmall  palace  belonging  to  the  houfe  of  Saxony,  not 
above  lialf  a  league  from  Warfaw:  here  Eofiiifkl  be¬ 
trayed  feme  fatisfaclion  at  finding  where  he  was,  and  the 
king  flill  demanding  an  inflant's  repofe,  he  confented 
at  length.  7  hey  jat  down  together  on  the  ground,.  Kc  gain*, 
and  the  king  employed  thefe  momerits  in  endeavoanng''^vcr  his 
to  i'oftcn  his  condudor,  and  induce  him  to  fa'/our 
permit  his  efcape.  His  majefly  i-eprcfented  the  atro-^J'^'^ape,  and 
city  of  the  crime  he  had  committed  in  attempting  to  * 
murder  his  foveieigii,  and  the  invalidity  cf  an  oath  ta¬ 
ken  to  perpetrate  fo  heinous,  an  adion  :  Kofinfki  lent 
attention  to  this  difcoiirfe,  and  began  to  betray  fome 
marks  of  remorfe.  But  (faMlie),  if  I  fliould  confent  and 
recondiid  you  to  Warfaw,  what  will  be  the  confe- 
quence  ?  I  fhall  be  taken  and  executed!  I  give  you  my 
word  (anfwered  his  majefly),  that  you  fliall  fuffer  no 
harm ;  but  if  you  doubt  my  promife,  efcape  while  there 
is  yet  time.  I  can  find  my  way  to  fome  place  of  fec-u- 
rity  ;  and  I  will  certainly  dired  your  purfuers  to  take 
the  contrar)^  road  to  that  which  you  have  chofen.,  Ko- 
finfld  could  not  any  longer  contaim  hirnfelf,  but,  throw-*' 
ing  hirnfelf  at  the  king's  feet,  implored  forgivenefs  for 
the  crime  he  had  committed  ;  and  fwore  to  proted  him 
againff  every  enemy,  relying  totally  on  his  generofity 
for  pardon  and  prelervation.  His  majefly  reitcra.tcd  to‘ 
him  his  affiirances  of  fafety.  Judging,  how.ever,  tliat, 
it  was  prudent  to  gain  fome  afyliim  w'ithout  delay,  and 
recolleding  that  there  was  a,  mill  at  fome  connderable 
diftanee,  he  immediately  made  towards  it.  Kofiniki 
knocked,  but  in  vain;  no  anfwer  was  given ;  he  then 
broke  a  pane  of  glafs  in  the  window,  and  Intreated 
for  flielter  to  a  nobleman  who  had  been  pluiidered  by 
robbers.  The  miller  refuied,  fuppofing  them  to  be 
banditti,  and  continued  for  more  than  half  an  hour  to 
pcrfiff  in  his  denial.  At  length  the  ling  approached, 
and  fpeaki ng  through  the  broiten  pane,  endeavoured  to 
perfuade  him  to  admit  them  under  iris  roof,  adding,  <  If 
we  were  r()hbers,  as  you  fuppefe,  it  would  bt  very  eafy 
for  us  to  break  the  whole  winds;vv,  inffead  of  one  pane 
of  glafs.’  This  argument  prevailed.  They  at  length.- 
opened  the  door,  and  admitted  his  majeffy.  He  im^ 
mediately  wrote  a  note  to  General  Ccccei,  colonel  of 
the  foot-guards,  infonnlng  him  of  his  danger  and  mi¬ 
raculous  tfcapCi 

“  When  the  meffenger  arrived  with  the  note,  the. 
aftonifhment  and  joy  was  incredible.  Coccci  Inflantly 
rode  to  the  mill,  followed  by  a  detachment  of  the  guards. 

He 


(a)  “  This  intimation,  which  the  king  gave  to  his  affaffins,  may  at  firfl  fight  appear  extraordinary  and  un¬ 
accountable,  but  Was  really  didlated  by  the  greateft  addrefs  and  judgment.  He  apprehended  with  -reafon, 
that,  on  the  light  of  a  Ruffian  guard,  they  would  inftantly  put  him  to  death  with  their  fabree,  and  fly  ;  Mffiere- 
as  by  informing  them  of  the  danger  they  incurred,  he  in  fome  meafure  gained  their  confidence :  in  effeiSl,  this 
behaviour  of  the  king  feemed  to  {often  them  a  little,  and  made  them  believe  he  did  not  mean  to  efcape  froin. 
them,’'  ^ 
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Po’an<5.  H?  met  Kofin&;  at  the  door  with-  his  fabre  drawn, 
who  admitted  him  as  foon  as  he  knpv  him.  The  king 
had  funk  into  a  deep,  caiifed  by  his  fatigue  ;  and  was 
llrctclied  on  the  ground,  covered  with^  the  iniiler  s 
cloak.  Coccei  immediately  threw  himfelf  at  his  ma- 
jefty’s  feet,  calling  him  his  iovereign,  and  kiifing  his 
hand.  It  is  not  eafy  to  paint  or  dcfcribe  the  ailomfh- 
ment  of  the  miller  and  his  family,  who  inftantly  imi¬ 
tated  Coecei’s  example,  by  throwing  themfelves  on 
riieir  knees  (b).  The'king  returned  to  Warfaw  in  Ge- 
rveral  Coecei's  carriage,  and  reached  the  palace  about 
fi^e  in  the  morning.  His  wound  was  found  not  to  be 
dangerous  *,  and  he  foon  recovered  the  bruifes  and  inju- 
rles  which  he  had  fufFered  durinjr  this  memorable  night. 
80  extraordinary  an  eifeape  is  Icarcc  to  be  paialleled  in 
hiilory,  and  ailVirds  ample  matter  of  wonder  and  fur- 

prife.  ^  ^  ^  cirr 

It  is  natural  to  inquire  what  is  become  or  ivonn- 

fei,  the  inan  who  faved  his  iTV.jeily’s  life,  and  the 
other  confpi raters.  He  was  born  in  the  palatinate  of 
Cracow,  and  of  mean  extraction  ;  having  affumed  the 
naifie  ot  l\(Jlnjki  (^)j  vvhich  is  that  of  a  noble  family, 
to  give  himfelt  credit.  He  had  been  created  an  officer 
ra  the  troops  of  the  confederates  under  Piilafici.  ^  It 
would  feem  as  if  Kolinflci  began  to  entertain  the  idea 
of  preferving  the  king^s  life  from  the  time  when  Lu- 
kawfl<i  and  Strawonffii  abandoned  him  ;  yet  he  had 
great  druggies  with  himfelf  iKjfore  he  couia  refolve 
on  tliis  conducb,  after  the  folcmn  engagements  into 
'  which  he  had  entered.  Even  after  he  had  coiidudted 

the  king  back  to  Warfav^’",  he  cxpi'efTed  more  than  once 
his  doubts  of  the  propriety  of  what  he  had  dojie,  and 
fume  remorfe  for  having  deceived  his  employers.  He 
was  detained  iindcr  a  very  ftrict  couhnement,  and  obli¬ 
ged  to  give  evidence  agalnil  his  two  companions  Lu- 
kawfki  and  Stravv^cn{l<i,  who  were  beheaded,  his  ina- 
jefty  having  obtaine<l  for  them  from  the  diet  a  mitigation 
of  tlie  horrible  piiniffiment  which  the  laws  of  Poland  in- 
ili<5f  upon  r.egicides.  i^bort  a  wecK  after  the  execution 
of  thefe  confpiiT.tors,  Kofiniki  was  lent  out  of  Poland,  af¬ 
ter  the  king  had  fettled  upon  him  an  annual  penfion 
which  he  enjoyed  at  Semigallia  in  the  papal  territo¬ 
ries/’ 

received  ’  return  to  WmW  he  vvas  received 

ac  Warfaw  \^dth  the  utmok  dernouilrations  ot  joy.  Every  one  ex- 
^uh  de-  claimed  with 


ra])tare,  ^^The  king  is  alive!”  and  all  Rrug- 
monftra-  ^cd  to  get  near  hnn,  to  kiis  liis  hand,  or  even  to  touen 
tuns  uf  j )) .  clothes.  But  neither  the  virtues  nor  the  popii-arlty 
of  the  fovereigii  could  allay  the  fafiious  fpirit  of  the 
Poles,  nor  prevent  the  dil'memherment  of  his  kingdom. 

«  '"X'lie  partition  ol  Poland  was  ill'll  projected  by  the 
king  of  Pruffia.  Polffii  or  Weitem  Pruffia  had  I6ng 
been  an  obje^.1  of  his  ambition:  exclufive  of  its  fertility, 
commerce,  and  population,  its  local  iituation  rendered 
^  it  highly  valuable  to  that  monarch  ;  it  lay  between  his 

Gemian  dominions  and  Eallorn  Pruffia,  and  while  pef- 
feffed  by  the  Poles,  cut  off  at  their  v.nll  all  communica¬ 
tion  between  them.”  The  period  was  now  arrived 
when  the  fit  nation  of  Poland  feemed  to  promife  the  eafy 
acquifitiou  of  this  valuable  province.  “  Frederic  pur- 
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filed  It,  liowevi^,  with  all  the  caiiticon  of  an  able  poll-  Puland.  ^ 
tician.  On  the  commencement  of  the  troubles,  he 
{bowed  no  eagernefs  to  interfei-e  in  the  affairs  of  this 
country ;  and  although  he  had  concurred  with  the  eni- 
prefs  of  Ruffia  in  raifing  Staniflaus  Auguflus  to  the 
throne  of  Poland,  yet  he  declined  taking  any  aftive 
part  in  his  favour  againfl  the  confederates.  Afterwards, 
when  the  whole  kingdom  became  convulfed  throughout 
with  civil  commotions  (1769),  and  defolated  llkewife 
by  the  plague,  he,  under  pretence  of  forming  lines  to 
prevent  the  fpreading  of  the  infection,,  advanced  his 
troops  into  Polifli  Pruffia,  and  occupied  that  whole  di- 
fti-ia.  . 

“  Though  now  completely  maker  of  the  country,  and  pain?* 
by  no  means  apprehenkve  of  any  formidable  refikance 
from  the  difimited  and  dikradted  Poles,  yet,  as  he  was  and  the 
well  aware  that  the  fecurlty  of  his  new  acquiliticn  de-  emprefs  to- 
pended  upon  the  acquiefceiice  of  Ruffia  and  Aukria,  he  mea- 
plaimed  the  partition  of  Poland.  He  comnyanicated 
the  project  to  the  emperor,  either  upon  their  interview 
at  Niefs  in  Silefia  in  i  769,  or  in  that  of  the  following 
year  at  Neukadt  in  Aukria;  from  wliom  the  overture 
met  with  a  ready  concurrence.  To  induce  the  emprefs 
of  Ruffia  to  acquiefee  in  the  fame  project,  he  difpatch- 
ed  his  brother  Henry  to  Petti-rourg,  who  fnggeiled  to 
the  emprefs  that  the  houfe  of  Aukria  .was  fonning  an 
alliance  with  the  Porte,  with  v/uieli  ihe  was  then  at 
war ;  that  if  fuch  alliance  took  place,  it  would  create  a 
raok  formidable  coiiibinatloii  againk  her  ;  that,  never- 
thelefs,  the  friendihip  of  thathoide  w*as  to  be  pmdiafed 
by  acceding  to  the  partition  ;  that  upon  this  condition 
the  emperor  was  willing  to  renounce  his  connexion 
with  the  Grand  Signlor,  and  would  fuffer  the  Ruffians 
to  profecLite  the  war  withe,  t  interruption.  Catha¬ 
rine,  anxious  to  puki  her  couqneks  agaiiik  the  Turks, 
and  dreadmg  the  interpofition  of  the  emperor  in  that 
quarter;  perceiving  likewife,  from  the  intimate  union 
between  the  courts  of  Vienna  and*  Berlin,  that  it  would 
not  -be  in  her  power,,  at  the  prefent  juiidhire,  to  prevent 
the  intended  partition  •  cieied  with  the  propofal,  and 
felecled  110  inconhderable  portion  of  the  Fohffi  territo¬ 
ries  for  herfelf.  Tlic  treaty  was  kgned  at  Peterfburg 
In  the  beginnhig  of  February  1772,  by  the  Ruffian, . 
Aiikrian,  and  Piiiffian  plenipotentiaries.  It  would  be 
tedious- to  enter  into,  a  detail  of' die  pleas  urged  by  the 
three  pov/ers  in  favour  of  rheir  icveral  demands  ;  it 
wmuld  be  no  lefs  iinintereklng  to  lay  before  the  reader 
the  anfwers  and  remonlLuinces  of  tiie  king  and  feiiate,  as 
well  as  the  appeals  to  tl-e  other  kates  which  had  gua- 
ranteed  the  poffeinons  of  Poland.  The  courts  of  Lon-  Poland  dif 
don,  Paris,  Stockliolm,  and  C-upeimageii,  remonkrated  ri'ismbcreiJ 


againk  the  ufur|)atioiis  ;  b»it  rciuonkrancer,  without  af- 
fikance  could.be  of  no  clfeCt.  Poland  fubmltted  to  the 
difmemberment,  not  without  die  moll  violent  ki  nggles, 
and  now^  for  the  iirk  time  felt  and  lamented  the  fatal 
effefls  of  fa-rtion  and  difeord. 

A  diet.belnu  demanded  by  the  partitioning  powers, 
in  order  to  ratify  th^  ceffion  of  the  provinces,  it  met  on 
the  1 9th  of  April  1773  ;  and  fuch  was  the  fpirit  of  the 
members,  that,  notwithllandiag  the  deplorable  fituaticn 

of 


(b)  “  1  have  been  (fays  Mr  Wraxall)  at  this  mill,  rendered  memorable  by  fo  rmgular  an  event.  It  is  a 
wretched  Polifh  hovel,  at  a  dikance  from  any  lioiife.  The  king  has  rev/arded^he  iruiler  to  tac  extent,  of  lus* 
wiihes  in  building  him  a  mill  upon  the  Vikula,  and  allowing  him  a  fmall  peiikon. 

(c)  His  real  name  was  John  Kutfma. 
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of  ih<xv  country,  the  threafr^  and 
powers,  the  partition-treaty  was  not  carried  through 
witliQUt  much  difficulty.  For  fome  time  the  majo¬ 
rity  of  the  nunci®8  appeared  determined  to  oppofe  the 
difmemberment,  and  the  h.iiig  firmly  perfifted  in  the  fame 
refolution.  The  ambafladors  of  the  three  courts  en¬ 
forced  their  reqiiifitions  by  the  moll  alarming  menaces, 
and  threatened  the  king  with  depofition  and  impri/bii- 
ment.  They  alfo  gave  out  by  their  emiflariee,  that  in 
cafe  the  diet  continued  refraftoiy,  Warfaw  fhould  be 
pillaged.  Tins  report  was  indullrioufly  eireuluted,  and 
made  a  fenfible  impreffion  upon  the  inhabitants.  By 
menaces  of  this  fort,  by  corrupting  the  marfhal  of  the 
diet,  who  was  accompanied  with  a  Ruffian  guard  ;  in 
a  word,  by  bribes,  promifes,  and  threats,  the  members 
of  the  diet  were  at  length  prevailed  on  to  ratify  the  dif¬ 
memberment. 

Of  the  difmembered  countries,  the  Ruffian  province 
is  the  larged,  the  Aullrian  the  mod  populous,  and  the 
Pruffian  the  mod  commercial.  The  population  of  the 
whole  amounts  to  near  5,000,000  fouls  j  the  fird  con¬ 
taining  1,500,000,  thefecoiid  2,500,000,  and  the  third 
86o,oco.  Wedern  Pruffia  was  the  greated  lofs  to  Po¬ 
land,  as  by  the  difmemberment  of  that  province  the  na¬ 
vigation  of  the  Vidula  entirely  depends  upon  the  king 
of  Pruffia  :  by  the  lofs  consequently  of  this  didricl  a 
fatal  blow  was  given  to  the  trade  of  Poland  ;  for  his 
Pruffian  majedy  lias  laid  fuch  heavy  duties  upon  the 
merchandize  paffing  to  Dantzie,  as  greatly  to  diminifh 
the  commerce  of  that  town,  and  to  transfer  a  coiidder- 
eble  portion  of  it  to  Memel  and  Konig/burgh. 

The  partitioning  powers,  however,  did  lefs  injury  to 
the  republic  by  difmembering  its  faired  provinces,  than 
by  perpetuating  the  principles  of  anarchy  and  confu- 
fion,  and  edablidiing  on  a  permanent  footing  that  exor¬ 
bitant  liberty  which  is  the  parent  of  fadlion,  and  has 
proved  the  decline  of  the  republic.  Under  pretence  of 
amending  the  conditutlon,  they  have  confirmed  all  its 
defeats,  and  have  taken  effedlual  precautions  to  render 
this  unhappy  country  incapable  of  emerging  from  its 
prefent  deplorable  date,  as  has  been  lately  feen  in  the 
failure  of  the  mod  patriotic  attempt  that  was  perhaps 
ever  made  by  a  king  to  reform  the  conditution  of  his 
kingdom. 

The  kings  of  Poland  were  anciently  hereditaiy  and 
abfoliite  ;  but  afterwards  became  elective  and  limited, 
as  we  find  them  at  this  day.  In  the  reign  of  Louis, 

’  towards  the  end  of  the  14th  century,  feveral  limitations 
were  laid  on  the  royal  prerogative.  In  that  of  Cafi- 
mir  IV.  wjio  afeended  the  throne  in  1446,  reprefenta- 
tives  from  the  feveral  p^ilatinates  were  fird  called  to  the 
diet  ;  the  legiflative  power  till  then  having  been  lodged 
in  the  dates,  and  the  executive  in  the  king  and  fen  ate. 
11(5  On  the  deceafe  of  Sigifmiiiid  Aiigudiis,  it  v/as  enadl- 
Afterwards  ed  by  law,  **  That  the  choice  of  a  king  for  the  future 
dedlive.  ffiould  perpetually  remain  free  and  open  to  all  the 
nobles  of  the  kingdom  which  law  has  accordingly 
been  hitherto  obferved. 

‘‘  As  foon  as  the  throne  is  vacant,  all  the  courts  of 
Univerfal  judicc,  and  other  ordinary  fp rings  of  the  machine  of  go- 
vernment,  remain  in  a  date  of  inaaion,  and  all  the  au¬ 
thority  is  transferred  to  the  primate,  who,  in  quality  of 
interrex,  has  in  fome  reTpefts  more  power  than  the  king 
liimfelf ;  and  yet  the  republic  takes  no  umbrage  at  it, 
becaufe  he  has  not  time  to  make  hiinfelf  formidable. 
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bribes  of  thf?  three  He  notifies  the  vacancy  of  the  throne  to  foreign  prin¬ 
ces,  which  is  in  effedl  proclaiming  that  a  crown  is  to 
be  difpoled  of ;  lie  lifues  the  univerfaTtaj  or  circular  let¬ 
ters  for  the  election;  gives  orders  to  the-darods  (a  fort 
of  niilitaiy  officers  wlio  have  great  authority,  and  whofe 
proper  bufmefs  it  is  to  levy  the  revenue)  to  keep  a 
drift  guard  upon  the  fortified  places,  and  to  the  grand- 
generals  to  do  the  fame  upon  the  frontiers,  towards 
which  the  army  marches. 

“  The  place  of  eleftion  is  the  field  of  Wola,  at  thepiacVand 
gates  of  Warfaw.  All  the  nobles  of  the  kingdom  Ixavc  nianncr  of 
a  right  of  voting.  The  poles  encamp  on  the  left  fide 
of  the  Vidula,  and  the  Lithuanians  on  the  right,  each^*^^’ 
under  the  banners  of  their  refpeftive  palatinates,  which 
makes  a  fort  of  civil  army;  confiding  of  between  a  hun¬ 
dred  and  fifty  and  two  hundred  thoufand  men,  adem- 
bled  to  cxercife  the  highed  aft  of  freedom.  Thofe  who 
are  not  able  to  provide  a  horfe  and  a  fabre  dand  liehiiid 
on  foot,  aiTned  with  feythes,  and  do  not  feem  at  ad  lefs 
proud  than  the  red,  as  they  have  the  fame  right  of  vo- 
ting. 

“  The  field  of  eleftion  is  furrounded  by  a  ditch  with 
three  gates,  in  order  to  avoid  confufion,  one  to  the 
ead  for  Great  Poland,  another  to  the  fouth  for  Little 
Poland,  and  a  third  to  the  wed  for  Lithuania.  In  the 
middle  of  the  field,  which  is  called  is  erefted  a 

great  building  of  wood,  named  the  fzopa  or  hall  for 
the  fenate,  at  whofe  debates  the  deputies  are  prefent, 
and  carry  the  refuk  of  them  to  the  feveral  palatinates. 

The  part  which  the  mardtal  afts  upon  this  occafion  is 
\ory  important ;  for,  being  the  mouth  of  the  nobility, 
he  has  it  in  his  power  to  do  great  fervice  to  the  candi¬ 
dates  ;  he  is  alfo  to  draw  up  the  indriiment  of  eleftion, 
and  the  king  eleft  mud  take  it  only  from  his  hand. 

**  It  is  prohibited,  upon  pain  of  being  declared  a 
public  enemy,  to  appear  at  the  eleftion  with  regular 
troops,  in  order  to  avoid  all  violence.  But  the  nobles, 
who  are  always  armed  with  pidols  and  fabres,  commit 
violence  agaiiid  one  another,  at  the  time  that  they  cry 
out  ‘  liberty  P 

‘‘  All  who  nfpire  openly  to  the  crown  are  exprefsiy 
excluded  from  the  field  of  eleftion,  that  their  prefence 
may  not  condrain  the  voters.  The  king  mud  be  eleft- 
ed  nemirie  contradicerite,  by  all  the  fuffrages  without  exr 
ception.  The  law  is  founded  upon  this  principle,  that 
when  a  great  family  adopts  a  father,  all  the  children 
have  a  right  to  be  pleafed.  The  idea  is  plaufible  in  fpe- 
culation  ;  but  if  it  was  rigoroiifly  kept  to,  Poland 
could  have  no  fuch  thing  as  a  lawful  king.  They 
therefore  give  up  a  real  unanimity,  and  content  them- 
felves  with  the  appearance  of  it ;  or  rather,  if  the  law, 
which  preferibes  it,  cannot  be  fulfilled  by  means  of  mo¬ 
ney,  they  call  in  the  aflidance  of  the  iabre, 

“  Before  they  conr.e  to  this  extremity,  no  eleftion 
can  polfibly  be  carried  on  with  more  order,  decency, 
and  appearance  of  freedom.  The  primate  in  few  wordb 
recapitulates  to  the  nobles  on  horfeback  the  refpcftivq 
merit  of  the  candidates  ;  he  exhorts  them  to  choofe 
the  mod  worthy,  invokes  heaven,  gives  his  bleffing  to 
the  adembly,  and  remains  alone  with  the  marfhal  of 
the  diet,  while  the  fenators  difperfe  themfelves  into  the 
feveral  palatinates,  to  promote  an  unanimity  of  fenti- 
ments.  If  they  fucceed,  the  primate  goes  himfelf  to 
colleft  the  votes,  naming  once  more  all  the  candidates, 

‘  Szoda  (anfwer  the  nobles),  that  is  the  man  we  choofe;* 

and 
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and  inflantly  the  air  refounds  with  nis  name,  with  cries 
'  of  viiyat,  and  the  noife  of  piftols.  If  all  the  palatines 
agree  in  their  nominations,  the  primate  gets  on  horfe- 
back  ;  and  then  the  profoundeft  filence  fucceeding  to  the 
greateft  noife,  he  afks  three  times  if  all  are  fatisfied  ? 
and  after  a  general  approbation,  three  times  proclaims 
the  king. ;  and  the  grand-marjfhal  of  the  crown  repeats 
the  proclamation  three  times  at  the  three  gates  of  the 
eamp.  How  glorious  a  king  this,  if  endued  with  royal 
qualities  1  and  how  inconteftable  his  title  in  the  fiiflra- 
ges  of  a  whole  people  I  But  this  jflcetck  of  a  free  and 
peaceable  eledion  is  by  no  means  a  reprefentatioii  of 
what  ufiially  happens.  The  corruption  of  the  great, 
the  fury  of  the  people,  intrigues  and  fadions,  the  gold 
and  the  arms  of  foreign  powers,  frequently  fill  the  feene 
with  violence  and  blood.” 

Before  the  king  is  proclaimed,  the  paBa  conventa  is 
read  aloud  to  him,  which  on  his  knees  at  the  altar  he 
fwears  to  obferve.  As  this  contrad,  which  is  drawn 
up,  methodized,  and  approved,  by  the  fenate  and  no¬ 
bility,  may  be  deemed  the  great  charter  of  Poland,^  we 
Ihall  enumerate  the  principal  articles  of  which  it  con- 
fifts.  Thefe  are,  that  the  king  (hall  not  attempt  to  en¬ 
croach  on  the  liberty  of  the  people,  by  rendering  the 
crown  hereditary  in  his  family ;  but  that  he  fhall  pre- 
ferve  alHhe  cuftoms,  laws,  and  ordonnances,  refpeding 
the  freedom  of  eledion  :  that  he  (hall  ratify  all  treaties 
fublifting  with  foreign  powers  which  are  approved  by 
the  diet ;  that  it  (hall  be  his  chief  ftudy  to  cultivate 
peace,  preferve  the  public  tranquillity,  and  promote  the 
intereft  of  the  realm  :  that  lie  (hall  not  coin  moiiey  ex¬ 
cept  in  the  name  of  the  republic,  nor  appropriate  to 
hlmfelf  the  advantages  arlfing  from  coinage  :  tliat^  in 
declaring  war,  conciiiding  peace,  making  levies,  hiring 
auxiliaries,  or  admitting  foreign  troops  upon  any  pie- 
text  within  the  Polifii  dominions,  the  confent  of  the 
diet  and  fenate  fhall  be  neceffary  :  that  all  offices  and 
preferments  fhall  be  given  to  the  natives  of  Poland  and 
Lithuania  ;  and  that  no  pretence  fhall  excufe  or  palliate 
the  crime  of  Introducing  foreigners  into  the  king’s  coun¬ 
cil  or  the  departments  of  the  republic:  that  the  officers 
of  liis  majefly’s  guards  fhall  be  Poles  or  Lithuanians  ; 
and  that  the  colonel  fhall  abfolutely  be  a  native  of  Po¬ 
land,  and  of  the  order  of  nobility  :  that  all  the  officers- 
fhall  be  fubordinate  to  t,he  authority  of  the  marefchal : 
that  no  individual  fhall  be  veiled  with  more  employments 
than  the  law  allows :  that  the  king  fhall  not  marry  with¬ 
out  the  approbation  of  the  fenate  ;  and  that  the  houfe- 
bold  of  the  queen  fhall  be  determined  and  regulated  by 
the  republic  :  that  the  foverelgn  fhall  never  apply  his 
private  fignet  to  a6ls  and  papers  of  a  public  nature  : 
that  the  king  fhall  dlfpofe  of  the  offices  both  of  the 
court  and  of  the  republic;  and  regulate  with  the  feuate 
the  number  of  forces  neceffary  for  the  defence  of  the 
kingdom  :  that  he  fhall  adminifter  juftice  by  the  advice 
of  the  fenate  and  his  council ;  that  the  expences  of  his 
<civil  lilt  fhall  be  the  fame  with  thofe  of  liis  predecefTors: 
that  he  fhall  fill  up  all  vacancies  in  the  fpace  of  fix 
weeks :  that  tins  fhall  be  his  firft  bufinefs  in  the  diet, 
obliging  the  chancellor  to  publifh  his  appointments  in 
due  form :  that  the  king  fhall  not  diminifh  the  treafure 
kept  at  Cracow  ;  but,  on  the  contrary,  endeavour  to 
augment  that  and  the  number  of  the  crowiirjewels : 
that  he  fhall  borrow  no  money  without  the  confent  of 
the  diet. :  that  he  fhall  not  equip  a  naval  force  without 
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the  confent  and  full  .approbation  of  the  republic;  that^ 
he  (hall  profefs  tlie  Roman  Catholic  faith,  promote,' 
maintain,  and  defend  it,  through  all  the  Polifh  do¬ 
minions  :  and  finally,  that  all  their  feveral  liberties, 
rights,  and  privileges,  fhall  be  preferved  to  the  Polan- 
ders  and  Lithuanians  in  general,  and  to  all  the  di- 
ftrifts  and  provinces  contained  within  each  of  thefe 
great  divifions,  without  change,  alteration,  or  the  fmal- 
left  violation,  except  by  the  coufeiit  of  the  republic. 

To  thefe  articles  a  variety  of  others  are  added,^  accord¬ 
ing  to  circumftances  and  the  humour  of  the  diet ;  but 
what  we  have  recited  form  the  Handing  conditions, 
which  are  fcarce  ever  altered  or  omitted.  .  , 

The  diet  of  Poland  is  compofed  of  the  king,  the  fe- Jhc 
nate,  bilhops,  and  the  deputies  of  the  nobility  or  gen-^°^” 
try  of  every  palatinate,  called,  in  the  colledlrve  capa¬ 
city,  comitla  togata  ;  that  is,  when  the  Hates  aflembJe  ia 
the  city  without  arms  and  horfes  ;  or  comltia  paludatOy 
when  they  meet  in  the  fields,  armed,  as  during  an  inter¬ 
regnum,  at  the  diet  of  eleftion.  It  is  a  prerogative  of 
the  crown  to  afiemble  the  diet  at  any  particular  place, 
except  on  occafion  of  a  coronation,  which  the  cuHom 
of  the  country  requires  fliould  be  celebrated  at  the  ca¬ 
pital.  For  a  number  of  years.  Indeed,  the  diet  regu¬ 
larly  affembled  at  Warfaw  \  but,  on  complaint  made  by 
the  Lithuanians,  it  was  agreed,  that  every  third  diet 
Hiould  be  held  at  Grodno.  “  When  it  is  propofed  to 
hold  a  general  diet,  the  king,  or,  in  cafe  of  an  inter¬ 
regnum,  the  primate,  ifl’ues  writs  to.  the  palatines  of  the 
feveral  provinces,  fpecifylng  the  time  and  place  of  the 
meeting.  A  flcetcli  likewile  is  fent  of  tlie  bufinefs  to 
be  deliberated  on  by  the  aflembly ;  the  fenate  is  con- 
fulted  in  this,  particular,  and  fix  weeks  are  allowed  the 
members  to  prepare  thenxfelves  for  the  intended  feffiori. 

It  is.  remarkable,  that  the  diet  never  fits  more  than  fix 
weeks  in  the  moH  critical  conjunftures  and  preffing 
emergencies:  they  have  been  known  to  break  up  in  the 
middle  of  an  important  debate,  and  to  leave  the  bufinefs 
to  a  future  meeting.  This  cuHom  hath  been  juHly 
elleemed  one  of  the  greateH  defers  of  the  Polifii  coii- 
Hitutjon,  which  probably  owes-its  origin  to  convenience, 
but  is  now  fuperilitioufly  obferved  from  whim  and  ca¬ 
price.  On  receipt  of  the  king’s  writ,  the  palatine  coni- 
inuiiicates  the  meeting  of  the  diet  to  all  the  callellans, 
HaroHas,  and  other  inferior  officers  and  gentry  within 
his  jurifdiftion,  requiring  them  to  afiemble  on  a  certain 
day  to  eledl  deputies,  and  take  into  conlideration  the 
bufinefs  fpecified  in  the  royal  fummons..  Thefe  meet-  DIetincs* 
logs  are  called  petty  dietSy  dietinesy  or  lantngey  in  the  lan¬ 
guage  of  the  country  ;  every  gentleman  pofieffing  three 
acres  of  land  having  a  vote,  and  matters  being  deter¬ 
mined  by  a  majority  %  whereas  in  the  general  diet  de¬ 
crees  are  only  valid  when  the  whole  body  is  unanimous. 

Every  palatinate  has.  three  reprefeiitatives,  tliough  the 
bufinefs  devolves  on  one  called  a  nuncio y  \vho  is  clefted 
fgr  his  ability  and  experience  ;  and  the  other  two  are 
added  only  to  give  weight  to  this  leading  member,  and 
do  honour  by  their  magnificent  appearance  to  the  pa¬ 
latinate  they  reprefent.  As-  thefe  deputies,  fince  the 
reign  of  Calimir  HI.  have  feats  in  the  diet,  it  naturally 
divides  the  general  affembly  into  two  bodies,  the  upper 
and  lower  ;  the  one  being  compofed  of  the  fenate,  the 
fuperlor  clergy,  and  the  great  officers;  the  other  of  the 
reprefentatives  of  the  palatinates,  who  prepare  all  bufi¬ 
nefs  for  the  fuperior  body. 
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The  firft:  buiinefs  of  the  alTembly  is  to  choofe  a 
marefchal ;  upon  which  occafion  the  debates  and  tu¬ 
mults  nm  fo  high,  that  the  whole  ti^ne  for  the  fehion 
of  the  diet  is  often  confumed  in  altercation  and  wrang¬ 
ling  about  the  eledlion  of  a  fpeaker,  who  has  now  no¬ 
thing  farther  to  do  than  return  quietly  to  his  own  home. 
After  his  eledlion,  he  kifles  the  king’s  hand ;  and  the 
chancellor,  as  the  royal  reprefentative,  reports  the  mat¬ 
ters  to  be  deliberated  by  the  diet.  Then  the  marefchal 
acquaints  the  king  with  the  inftruBiions  of  the  deputies 
from  their  couHitLients,  the  grievances  which  they  would 
have  redreffed,  and  the  abufes  they  require  to  be  reme¬ 
died.  Hejikewife  requefts  of  his  majeily  to  fill  up  the 


ierved  in 
the  diet. 


vacant  offices  and  bene  dees,  according  to  law  ;  and  he 
is  anfwercd  by  a  fet  fpeech  from  the  chancellor,  wdio  re- 
ports  the  king’s  inclination  to  fatisfy  his  people,  as  foon' 
Abrurd  ruf-tis  he  hath  coiifiilted  his  faitliful  fenate  There  is  fomc- 
toms  ob.  thing  very  peculiarly  abfurd  in  fome  of  the  ciifloms  ob- 
ferved  by  the  Polifh  diet ;  one  in  particular  merits  at¬ 
tention.  Not  only  an  unanimity  of  voices  is  neceflary 
to  pafs  any  bill,  and  conilitute  a  decree  of  the  diet,  but 
every  bill  mufl  like  wife  be  afiented  to  unanimoufly,  or 
none  can  take  eiTedl.  Thus,  if  out  of  twenty  bills  one 
riz  fhoiild  happen  to  be  oppofed  by  a  fingle  voice,  called 
^.^0  thrown  out,  and  the  diet 

meets,  deliberates,  and  debates,  for  fix  weeks  to  no  pur- 
pofe. 

‘‘To  add  to  the  other  inconvenlence-s  attending  the 
-conlbtution  of  the  diet  of  Poland,  a  fpirit’of  Venality 
in  the  deputies,  und  a  general  corruption,  hath  feized 
all  ranks  and  degrees  in  that  affembly.  Here,  as  in 
fome  other  countries,  the  cry  of  liberty  is  kept  up  for 
the  fake  of  private  interefl.  Deputies  come  witli  a  full 
refolution  of  profiting  Icy  their  patriotifm,  and  not 
lowering  their  voice  without  a  gratification.  Deter¬ 
mined  to  oppofe  the  moft  falutaiy  mcafiires  of  tlie  court, 
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of  the  republic,  it  is  thought  no  difrefped  to  majcfly  Poland!, 
that  they  remind  the  prince  of  his  duty.  They  are  his  - — 
counfellors,  and  this  freedom  of  fpeech  is  an  infeparable 
prerogative  of  their  oflicc.” 

Such  w^as  the  conllitutlon  of  Poland  before  it  was 
new-modelled  by  the  partitioning  powers.  That  it  was 
a  very  bad  coiillitution  needs  no  proof  5  but  thofe  fo¬ 
reign  reformers  did  not  improve  it.  For  two  centuries 
at  lead,  the  Poles  have  with  great  propriety  denomina¬ 
ted  their  government  a  republic,  becaufe  the  king  is  fo 
exceedingly  hrrlted  in  his  prerogative,  that  he  refembles 
more  the  chief  of  a  commonwealth  than  the  fovereign 
of  a  powerful  monarchy.  That  prerogative,  already 
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llicy  cither  withdraw  from  the  aiTembly,  proteft  againll 
all  that  ihall  be  tranfa<b:ed  in  their  abfence,  or  elfe  ex¬ 
cite  iuch  a  clamour  as  renders  it  neceflaiy  for  the  court 
to  filence  them  by  fome  lucrative  penfion,  donation,  or 
employment.  Tims  not  only  the  biifme/s  of  the  afiem- 
bly  is  obdriidled  by  its  own  members,  but  frequently 
by  largcfTes  from  neighbouring  powers,  and  fometimes 
by  tlic  liberality  of  an  open  enemy,  who  has  the  art  of 
diflribiiting  his  money  with  diferetion. 

The  fenate  “  Perhaps-  the  moil  rcfpeftable  department  of  the 
i^oiand.  Polifh  government  is  the  fenate,  compofed  of  the  bi- 
fiiops,  palatines,  cailellans,  and  ten  oflicers  of  Hate,  who 
derive  a  right  from  their  dignities  of  fitting  in  that  af¬ 
fembly ;  in  all  amounting  to  jAq  members,  who  are 
llyled  fenatnrs  of  the  hiT}gclo7n  or  covnfeUors  of  the 
and  have  the  title  of  excelkncy^^  a  dignity  fupported  by 
no  penfion  or  emoluments  neceffavily  annexed.  The  fe¬ 
nate  prefides  over  the  laws,  is  the  guardian  of  liberty, 
the  judge,  of  right,  and  the  protedor  of  jufiice  and 
■equity.  All  the  inembei'S,  except  the  biflicps,  who  are 
fenators  ex  (ffuto^  are  nominated  by  the  king,  and  they 
-take  an  oath  to  the  republic  before  they  are  permittexl 
to  enter  upon  their  fundions.  Their  horiQurs  continue 


tween  the  monarch  and  the  fubjed,  and,  in  conjundli... 
with  the  king,  ratify  all  the  laws  pafTed  by  the  nobiHt)^ 
As  a  fenator  is  bound  by  oath  to  maintain  the  liberties 


too  confined  to  afford  protedion  to  the  peafants,  groan-nent 
lag  under  the  ariilocratlc  tyranny  of  the  nobles,  was, 
after  the  partition  treaty.  Hill  further  reilrained  by  the 
eHabliHiment  of  the  permanent  council,  which  was  veHed 
with  the  whole  executive  authority,  leaving  to  the  fo¬ 
vereign  nothing  but  the  name.  The  permanent  coun¬ 
cil  confiRs  of  36  perfons,  eleded  by  the  diet  out  of  the 
different  orders  of  nobility  ;  and  though  the  king,  when 
prefen t,  prefides  in  it,  he  cannot  exert  a  fingle  ad  of 
power  but  with  the  confent  of  the  majority  of  perfons, 
who  may  well  be  called  his  colleagues. 

That  the  virtuous  and  accompliHied  StaniHaus  (hoiild 
labour  to  extricate  himfelf  and  the  great  body  of  the 
people  from  fuch  unparalleled  opprefTioii,  and  that  the 
more  refnedable  part  of  the  nation  Hiould  wifh  to  give 
to  themiclves  and  their  poHerity  a  better  form  of  go¬ 
vernment,  was  fnrely  very  natural  and  very  meritorious. 

The  influence  of  the  partitioning  powers  was  indeed  ex¬ 
erted  to  make  the  king  contented  with  his  fituation. 

His  revenues,  which  before  did  not  exceed  L.  ic  o,coc, 
were  now  iiicreafed  to  three  times  that  fum.  The  re¬ 
public  llkewife  agreed  to  pay  his  debts,  amounting  to 
upwards  of  L.  400,000.  it  beHowed  on  him  alfo,  in 
hereditary  poffeHion,  four  HaroHies,  or  governments  of 
cables,  with  the  dIHrids  belonging  to  them  ;  and  rC- 
imbiirfed  him  of  the  money  he  had  laid  out  for  the  Hate. 

It  was  alfo  agreed,  that  the  revenues  of  the  republic 
fhould  be  enhanced  to  33  millions  of  florins  (near  two 
millions  Sterling),  and  the  army  flioiild  confiH  of  30,000 
men.  Soon  after  the  conclufion  of  the  peace  with 
Turky,  the  emprefs  of  RuHia  alfo  made  the  king  a  pre- 
fentof  250,000  rubles,  as  a  cornpenfation  for  that  part 
of  his  dominions  which  fell  into  her  hands. 

Thefe  bribes,  however,  w^re  not  fuflicient  to  blind 
the  eyes  of  StaniHaus,  or  to  cool  the  ardour  of  his  pa-fUtuuon 
triotilm.  He  laboured  for  poHerity,  and  with  fuch  ap- 
parent  fuccefs,  that  on  the  3d  of  May  1791,  a  new  con-' ^ 
Hitutioii  of  the  governn-rent  of  Poland  was  eHabliHied 
by  the  king,  together  with  the  confederate  Hates  af- 
fembled  In  double  number  to  reprefent  the  PoliHi  nation. 

That  till's  was  a  perfed  conllitutlon,  we  are  far  from 
thinking  ;  but  it  was  probably  as  perfed  as  the  invete¬ 
rate  prejudices  of  the  nobles  would  admit  of.  It  devia¬ 
ted  as  little  as  pofiible  from  the  old  forms,  and  was 
drawn  up  in  11  articles,  refpedliig  the  government  of 
the  republic  ;  to  which  were  added  21  fedions,  regu¬ 
lating  the  dietines  or  primaiy  aHemblles  of  Poland. 

Of  this  conHkution,  the  firft  article  eHabliHied  the  Subftanctf 
Roman  Catholic  faith,  with  all  its  privileges  and  Immu-of  the  firH 
nities,  as  the  dominant  national  religion;  granting  to^^^f  articict 
all  other  people,  of  whatever  perfuafion,  peace  in  mat-^ 
ters  of  faith,  and  tlie  protedion  of  government.  The 
3  fecond 
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I^otand  fccond  article  guaranteed  to  the  nobility  or  the  eque- 
ftrian  order,  all  the  privileges  w'hich  it  enjoyed  under 
the  kings  of  the  houfe  of  Jagellan.  The  third  and 
Fourth  articles  granted  to  the  free  royal  towns  Internal 
junfdiflions  of  their  own  ;  and  exempted  the  peafants 
from  flaveiy,  declaring  every  man  free  as  foon  as  he  fets 
his  foot  on  the  territory  of  the  republic.  The  fifth  ar¬ 
ticle,  after  declaring,  that  In  civil  fociety  all  power 
fhould  be  derived  from  the  will  of  the  people,  enadled 
that  the  government  of  the  Polilh  nation  fhould  be  Oom* 
pofed  of  three  diftin£l  powers,  the  ieglflatlve^  in  the 
Hates  affembled ;  the  executive,  in  the  king  and  the 
council  of  infpe<ftion  ;  and  the  judicial  power,  in  the  ju- 
rifdidllons  exifting,  or  to  be  eftabliflied.  The  fixth  and 
fevtnth  articles,  as  being  of  more  importance,  we  (hall 
give  in  the  words  of  the  conilitution  itfelf. 

The  diet  to  VI,  The  Diet,  or  the  legijlative  power,  fhall  be  divid- 
tonfift  of  ed  into  two  houfes,  viz.  the  houfe  of  nuncios,  or  depu- 
ties,  and  the  houfe  of  fenate,  where  the  king  is  to  pre- 
fide.  The  former  being  the  reprefentative  and  central 
point  of  fupreme  national  authority,  fhall  pofTefs  the  pre¬ 
eminence  in  the  legiflature  ;  therefore  all  bills  are  to  be 
decided  firft  in  this  houfe. 

I.  All  General  Laws,  viz,  conftitutional,  civil,  cri¬ 
minal,  and  perpetual  taxes  ,*  concerning  which  matters^ 
the  king  is  to  iffue  his  proportions  by  the  circular  let¬ 
ters  fent  before  the  dietines  to  every  palatinate  and 
to  every  diftridl  for  deliberation,  which  coming  before 
the  houfe  with  the  opinion  exprefled  in  the  inttrudlions 
given  to  their  reprefentatives,  fhall  be  taken  the  firlt  for 
decifion. 

Particular  Laws,  viz.  temporal  taxes  ;  regulations 
of  the  mint ;  contracting  public  debts ;  creating  nobles, 
and  other  cafual  recompenfes  ;  reparation  of  public  cx- 
pences,  both  ordinary  and  extraordinary  ;  concerning 
war  ;  peace  ;  ratification  of  treaties,  both  political  and 
commercial ;  all  diplomatic  aCts  and  conventions  relative 
to  the  laws  of  nations  ;  examining  and  acquitting  diffe¬ 
rent  executive  departments,  and  fimiiar  fubjefts  arlfing 
from  the  accidental  exigencies  and  circumflances  of  the 
Hate  ;  in  which  the  propofitions,  coming  direClly  from 
the  throne  into  the  houfe  of  nuncios,  are  to  have  prefe¬ 
rence  in  difcuflion  before  the  private  bills. 

In  regard  to  the  houfe  of  fenate.  It  is  to  confift  of 
bllhops,  palatines,  caftellans,  and  miniflers,  under  the 
prefidency  of  the  king,  who  fhall  have  but  one  vote,  and 
the  cafllng  voice  in  cafe  of  parity,  'which  he  may  give 
cither  perfonaUy,  or  by  a  meflage  to  the  houfe.  Its 
power  and  duty  fhall  be, 

I.  Every  general  law  that  pafles  formally  through 
the  houfe  of  nuncios,  is  to  be  fent  immediately  to  this, 
which  Is  either  accepted,  or  fufpended  till  farther  na¬ 
tional  deliberation,  by  a  majority  of  -votes,  as  preferibed 
by  law.  If  accepted,  it  becomes  a  law  in  all  Its  force  ; 
if  fufpended,  it  fhall  be  refumed  at  the  next  diet ;  and  if 
It  is  then  agreed  to  again  by  the  houfe  of  nuncios,  the 
fenate  mufl  fubmit  to  it. 

3.  Every  particular  law  or  flatute  of  the  diet  In  mat¬ 
ters  above  fpecified,  as  foon  as  It  has  been  determined 
by  the  houfe  of  nuncios,  and  fent  up  to  the  fenate,  the 
votes  of  both  houfes  fhall  be  jointly  computed,  and  the 
majority,  as  defcribed  by  law,  fhall  be  conlidered  as  a 
decree  and  the  will  of  the  nation.  Thofe  feiiators  and 
miniflers  -who,  from  their  fliare  in  executive  power,  are 
accountable  to  the  republic,  cannot  have  an  a6liye  voice 
■  VoL.  XV.  Part  L 
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In  the  diet,  but  may  be  prefent,  in  order  to  give  necefTa- 
ry  explanations  to  the  ftateS. 

Thefe  ordinary  legiflative  diets  fhall  have  their  unin¬ 
terrupted  exiflence,  and  be  always  ready  to  meet ;  re¬ 
newable  every  two  years.  The  length  of  feffions  fhall 
be  determined  by  the  law  concerning  diets.  If  conven¬ 
ed  out  of  ordinary  felfion  upon  fome  urgent  occafion, 
they  fhall  only  deliberate  on  the  fubjedl  which  occafion-^ 
ed  fuch  a  call,  or  on  circumflances  which  may  arlfe  out 
of  it. 

No  law  or  flatute  ena6led  by  fuch  ordinary  diet  ca» 
be  altered  or  annulled  by  the  fame.  The  complemeut 
of  the  diet  fhall  be  compofed  of  the  number  of  perfons 
In  both  houfes  to  be  determined  hereafter. 

The  law  concerning  the  dietines  or  primary  eledllons, 
as  eflabllfhed  by  the  prefent  diet,  fhall  be  regarded  as  a 
molt  efientlal  foundation  of  civil  liberty. 

The  majority  of  votes  fhall  decide  every  thing,  and 
everywhere  ;  therefore  we  abolifh,  and  utterly  annihl-  aboiilhed. 
late,  liberum  veto,  all  forts  of  confederacies  and  confede¬ 
rate  diets,  as  contrary  to  the  fpirlt  of  the  prefent  con- 
ftltutlon,  as  undermining  the  government,  and  as  being 
ruinous  to  fociety. 

Willing  to  prevent,  on  one  liand,  violent  and  fre¬ 
quent  changes  in  the  national  conftitutlon,  yet,  confider- 
ing  on  the  other,  the  neceflity  of  perfe<$llng  It,  after 
experiencing  its  effedls  on  public  profperlty,  we  deter- 
mine  the  period  of  every  25  years  for  an  extraordinary  Extraordk 
conflltutlonal  diet,  to  be  held  purpofely  for  the  revifion 
and  fuch  alterations  of  the  coiiflitution  as  may  be  found 
requifite  :  which  diet  fhall  be  circumferibed  by  a  fepa-tutxon. 
rate  law  hereafter^ 

VII.  The  moil  perfe6l  government  cannot  exlfl  or 
laft  without  an  effeftual  executive  power.  The  liappi- 
nefs  of  the  nation  depends  on  juft:  laws,  but  the  good 
efFe6ls  of  laws  flow  only  from  their  execution.  Ex¬ 
perience  lias  taught  us,  that  the  negledliiig  this  efien- 
tial  part  of  government  has  overwhelmed  Poland  with  ^ 
difaflers. 

Having,  therefore,  fecured  to  the  free  Pollfh  nation 
the  right  of  enabling  laws  for  themfelves,  the  fupreme 
Infpedlion  over  the  executive  power,  and  the  choice  of 
their  magillrates,  we  entruft:  to  the  king  and  his  conn-  Powers  of 
cil  the  higheil  power  of  executing  the  laws.  .. 

council  fhall  be  called  Jira%,  or  the  council  of  infpec-^f 

The  duty  of  fuch  executive  power  fhall  be  to  watch 
over  the  laws,  and  to  fee  them  ftridlly  executed  accor¬ 
ding  to  their  Import,  even  by  the  means  of  public,  force, 
fhould  It  be  necefiaryi  All  departments  and  maglflra- 
cies  are  bound  to  obey  Its  diredllons.  To  this  power 
we  leave  the  right  of  controling  fuch  as  are  refradlory, 
or  of  punlfhlng  fuch  as  are  negligent  In  the  execution 
of  their  refpe<illve  offices*  ,, 

This  executive  power  cannot  aftume  the  right  of  ma¬ 
king  laws,  or  of  their  Interpretation.  It  Is  exprefsly 
forbidden  to  contrail  public  debts  ;  to  alter  the  repar¬ 
tition  of  the  national  income,  as  fixed  by  the  diet ;  to 
declare  war  ;  to  conclude  definitively  any  treaty,  or  any 
diplomatic  ad ;  it  is  only  allowed  to  carry  on  iiegocia- 
tions  with  foreign  courts,  and  facilitate  temporary'  oc¬ 
currences,  always  with  reference  to  the  diet.  133^ 

The  crown  of  Poland  we  declare  to  be  eledive  In  re- 
gard  to  families,  and  It  Is  fettled  fo  for  ever.  [egaJa  to 

Having  experienced  the  fatal  effeds  of  Interregna,  fa^uiesj 
P  p  periodically 
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Poland  pcriodiciiliy  fiibverting  {roverniriCnt,  a.nd  being  delirous 
of  preventing  for  ever  ail  foreign  Influence,  as  well  as  of 
infiiring  to  every  citizen  a  perfed  tranquillity,  we  have, 
from  prudent  motives,  refolved  to  adopt  hereditaiq^  fuc- 
each  Vinily  ceffion  to  our  throne  :  therefore  we  enaa  and  declare, 
liil  its  ex-  that,  after  the  expiration  of  our  life,  according  to  the 
gracious  will  of  tlie  Almighty,  the  prefent  ekaor  of 
Saxony  fliall  reign  over;  Poland,  and  in  bis  pcrfon  fiiall 
the  dynafly  of  future  kings  of  Poland  begin.  We  re- 
fei-ve  to  the  nation,  however,  the  right  of  eledflng  to 
the  throne  any  other  hoiife  or  family,  after  the  extinc¬ 
tion  of  the  firll. 

Every  king,  on  his  acccflion  to  the  throne,  fhall  take 
a  folemn  oath  to  God  and  the  nation,  to  iupport  the 
prefent  conftitution,  to  fulfil  the  pn3a  cvn*i^er,tay  which 
will  be  fettled  with  the  prefent  ele6lor  of  Saxony,' as 
appointed  to  the  crown,  and  which  fliall  bind  him  in  the 
155  fame  manner  as  former  ones. 

King’s  per-  The  king’s  perfon  is  facred  and  inviolable  ;  as  no  a£l 
fun  factccl :  proceed  immediately  from  him,  he  cannot  be  in  any 

manner  refponfible  to  the  nation  ;  he  is  not  an  ahfolute 
monarch,  but  the  father  and  the  head  of  the  peo|de ;  his 
revenues,  as  fixed  by  the  pad,a  cvnventay  fliall  be  facred- 
}y  preferred.  AJl  public  adfs,  the  afts  of  magiilracies, 
and  the  coin  of  the  kingdom,  fhall  bear  his  name. 

The  king,  who  ought  to  poflefs  every  power  of  do- 
ing  good,  ftall  have  the  right  of  pardoning  tliofe  that 
are  condemned  to  death,  except  the  crimes  be  againfl 
the  ilate.  In  time  of  war,  he  fhall  have  the  fupreme 
command  of  the  national  forces  :  he  may  appoint  the 
commanders  of  the  army,  however,  by  the  will  of  the 
ftates.  It  fhall  be  his  province  to  patentee  officers  in 
the  army,  and  other  dignitaries,  confoiiant  to  the  regu¬ 
lations  hereafter  to  be  expreffed,  to  appoint  bifliops, 
fenators,  and  niiuiflei*s,  as  members  of  the  executive 
power. 

The  king’s  council  of  infpe<S:ion  is  to  eonfift,  f.  Of 
the  primate,  as  the  head  of  the  clergy,  and  the  prefident 
of  the  commiffion  of  education,  or  the  firfl  bifhop  in 
ordine.  2.  Of  five  minlllers,  viz.  the  miiiifler  of  po¬ 
lice,  minifier  of  juflice,  minifier  of  war,  minifler  of  fi¬ 
nances,  and  minifler  for  the  foreign  affairs.  3.  Of  two 
fecretaries  to  keep  the  protocols,  one  for  the  council, 
another  for  the  foreign  department  ;  both,  however, 
without  decifive  vote.  The  hereditary  prince  coming 
of  age,  and  having  taken  the  oath  to-  preferve  the  con- 
ftitntioii,  may  aflifl  at  all  feffions  of  the  council,  but 
fliall  have  no  wte  therein.  The  marfhal  of  the  diet, 
being  cliofen  for  two  years,  has  alfo  a  right  to  fit  in 
this  council,  without  taking  any  fhare  in  its  refolves  j 
lor  the  end  only  to  call  together  the  diet,  alw'ays  exifl- 
iag,  in  the  following  cafe ;  fliould  he  deem,  from  the 
emergencies  hereunder  fpecified,  the  convocation  of  the 
diet  abfolutely  neceffary,  and  the  king  refufing  to  do  it, 
rhemuril  al.  the  marfhal  is  bound  to  iffue  his  circular  letters  to  all  nun¬ 
cios  and  fenators,^  adducing  real  motives  for  fucli  meet- 
itig. 

The  cafes  demanding  fuch  convocation  of  the  diet 
are  the  following  :  i.  In  a  preffing  neceffity  concerning 
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the  law  of  nations,  and  particularly  in  cafe  of  a  ncigli-  Po’and.  , 
bouring  war.  2.  In  cafe  of  an  internal  commotion,  -w— ^ 

menacing  with  the  revolution  of  the  country,  or  of  a 
collifion  between  magiilratures.  3.  In  an  evident  dan¬ 
ger  of  general  famine.  4.  In  the  orphan  flate  of  the 
country,  by  deraife  of  the  king,  or  in  cafe  of  the  king’s 
dangerous  illnefs.  All  the  refelutions  of  the  council 
of  infpcdlion  are  to  be  examined  by  the  rules  above  men¬ 
tioned.  The  king’s  opinion,  after  that  of  every  mem¬ 
ber  in  the  council  has  been  heard,  flxall  decifively  pre¬ 
vail.  Every  refolution  of  this  council  fhall  be  ifliied 
under  the  king’s  fignature,  counterfigned  by  one  of  the 
miniflers  fitting  therein  ;  and  thus  figned,  fliall  be  obey¬ 
ed  by  aU  executive  departments,  except  in  cafes  exprefs- 
ly  exempted  by  the  prefent  conftitution. 

Should  all  the  members  refufe  their  counterfign  to 
any  refolution,  the  king  is  obliged  to  forego  his  opi¬ 
nion  ;  but  if  he  ffiould  perfift  in  it,  the  marflial  of  the 
diet  may  demand  the -convocation  of  the  diet ;  and  if 
the  king  will  not,  the  marfhal  himfelf  fhall  fend  his  cir¬ 
cular  letters  as  above.  Minifters  compofing  this  coun¬ 
cil  cannot  be  employed  at  the  fame  time  in  any  other 
commiffion  or  department. 

If  it  fliould  happen  that  two  thirds  of  fecret  votes  in 
both  houfes  demand  the  changing  of  any  perfon,  cither 
in  the  council,  or  any  executive  department,  the  king 
is  bound  to  nominate  another.  Willing  that  the  coun¬ 
cil  of  infpedlion  fliould  be  refponfible  to  the  nation  for 
their  adlions,  we  decree,  that  when  thefe  minifters  are 
denounced  and  acciifed  before  the  diet  (by  the  fpecial 
committee  appointed  for  examining  their  proceedings) 
of  any  tranfgreffion  of  pofitive  law,  they  are  anfwerable 
with  their  perfons  and  fortunes.  Such  Impeachments 
being  detennined  by  a  fimple  majority  of  votes,  coUeSI- 
ed  jointly  from  both  houfes,  fliall’  be  tried  immediately 
by  the  comitial  tribunal,  where  the  accufed  are  to  re¬ 
ceive  their  final  judgment  and  pnnlflimeiit,  if  found  guil¬ 
ty  ;  or  to  be  honourably  acquitted  on  fufficieiit  proof 
of  innocence. 

In  order  to  form  a  neceflaiq-  organization  ef  the  ex- 
ecutive  power,  we  eftablifh  hereby  feparate  commiffions,  ^u^ation 
connefted  v^nth  the  above  council,  and  fubje<5led  to  obey  poijce,  &c. 
its  ordinations.  Tliefe  commiffions  are,  i.  of  educa¬ 
tion  ;  2.  of  police  ;  3.  of  war  ;  4.  of  treafury.  It  is 
through  the  medium  of  thefe  four  departments  that  all 
the  particular  orderly  commiffions  (  b),  as  cllabliflied  by 
the  prefent  diet,  in  every  paElatInate  and  diftridl,  fliall 
depend  on,  and  receive  all  orders  from,  the  council 
of  infpedlioii,  in  their  refpedlive  dutks  and  occur¬ 
rences.  ,  140 

The  eighth  article  regulates  the  adminiftration  of  juft-  Adminf- 
Ice,  beginning  with  a  vei*y  fenlible  declaration,  tliat  ihefu-ati. >n  of 
judicial  power  is  incompatible  with  the  legiflative, 
that  it  cannot  be  adminiftered  by  the  king.  It  there¬ 
fore  conftitutes  primary  courts  of  juftice  for  each  piJa- 
tlnate  or  diftrifl,  compofed  of  judges  chofen  at  the  die- 
tine  ;  and  appoints  higher  tribunals,  erecled  one  In  each 
of  the  three  provinces  into  which  the  kingdom  is  di¬ 
vided,  with  which  appeals  may  be  lodged  from  the  pri¬ 
mary 


(d)  Orderly  commiffions  arc  newly  inftituted  ;  each  palatinate  and  diftri^l  choofes  a  certain  number  of  comniif- 
farles  ;  their  office  kfts  two  years  ;  their  principal  duty  is  to  maintain  police  and  good  order  in  their  diftridf  ;  to 
put  Into  execution  decrees  and  regulations  of  fupreme  departments  ;  to  colledl  taxes  ;  to  keep  cafli ;  to  make  fuch 
payments  as  affigned  by  the  commiffion  of  finances  ;  to  protefl  citizens  from  the  military  oppreffion  ;  to  fvrniih 
xteruits,  befides  many  other  duties  of  internal  management* 
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It  appoints  like  wife  for  the  trial  of  per-  Tons  to  certain  civil  reftri^ions  until  the  next  generation  j- 
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itiary  court  s. 

fons  acenfed  of  crimes  agalnll  the  ftate,  one  fuprcine  ge¬ 
neral  tribunal  for  all  claffes,  called  a  comrtia/  tribunal 
-or  court,  conipcfed  of  perfons  chofen  at  the  opening 
of  every  diet.  Tlie  ninth  article  provides  a  regency 
during  the  king’s  minority,  in  cafe  of  his  fettlod  alie¬ 
nation  of  reafoii,  or  upon  the  emergency  of  his  being 
made  a  prifoner  of  war.  This  regency  was  to  be  coni- 
pofed  of  the  council  of  infpe(3ion,  with  the  queen  at 
their  head,  or,  in  her  abfencC,  the  primate  of  the  king¬ 
dom,  The  tenth  article  enjoins,  that  the  education  of 
the  king’s  fons  fliali  be  entrulled  to  the  king  with  the 
council,  and  a  tutor  appointed  by  the  ftates  ;  and  the 
eleventh*  regulates  the  army  in  luch  a  manner,  as  to 
prevent  it  from  being  employed  to  overturn  the  confti- 
tution. 

The  regulation  of  the  dietines  contmns  nothing  that 
can  be  interefting  to  a  Britilh  reader,  except  what  i-e- 
iates  to  the  e.le^lion  and  duties  of  nuncios  or  reprefen- 
tatives  to  the  general  diet.  And  here  it  is  enaefted, 
that  perfons  having  a  right  to  vote  are  all  nobles  of  the 
equeih-ian  order ;  /.  1%  All  hereditary  proprietors  of 

landed  property,  or  poflelTed  of  eftates  by  adjudication 
for  a  debt,  paying  territorial  tax  to  go\iirnment :  fons 
alfo  of  fuch  proprietors  during  the  life  of  their  parents, 
befoi'e  the  ex-divifion  of  patrimony.  2.  Brothers  inhe¬ 
riting  eflates  before  they  have  fhared  their  fuccefllon. 
3.  All  mortgages  who  pay  100  florins  (50  fliillings)  of 
territorial  tax  per  year  from  their  poflefiions.  4.  All 
life-holders  of  lands  paying  territorial  tax  to  the  fame 
amount.  5.  All  nobles  in  the  anny  pofleffed  of  fiieh 
qualifying  eftates  have  a  vote  in  their  refpedtive  diftridts 
in  time  of  peace,  and  properly  furloughed  by  their 
cominandeiis.  6.  Legal  po&lRon  is  underftood  to  be 
qualifying  when  it  lias  been  formerly  acquired  and  adtu*^ 
ally  enjoyed  for  twelve  calendar  months  pi'evioufiy. 

Perfons  who  have  no  right  to  vote  are,  i .  Tliofe  of 
the  equeflrian  order  that  are  not  Udtually  poflefled  of  a 
property,  as  deferibed  in  the  foregoing  article.  2.  Such 
as  hold  royal,  ccclefiafiical,  or  noble  lands,  even  v/ith 
right  of  inheritance,  but  on  condition  of  feme  duty  or 
payment  to  their  principals,  coiifequently  dependent 
thereon.  3.  Gentry  poflefling  eftates  on  feudal  tenure, 
Called  ordynackky  as  being  bound  to  certain  perfonal  fer- 
vice  thereby.  4.  All  renters  of  eftates  that  have  no  other 
qualifying  property.  5.  Thofe  that  have  not  accomplilhed 
18  years  of  age.  6.  Qrlmine  notaiiy  and  thofe  that  are 
under  a  decree  pafled  in  default,  even  in  the  (irft  inftance, 
for  having  difobeyed  auy  judicial  court. 

Every  perfon  of  the  equeftrian  order  that  pays  terri- 
torial  tax  to  government  for  his  freehold,  let  it  be  ever 
fo  ftnall,  is  eligible  to  all  elective  offices  in  his  refpe£live 
diftridf. 

Gentlemen  adf ually  ferving  in  the  army,  even  pofleffed 
'Of  landed  hereditary  t ftate,  mivft  liave  feiv'cd  lix  com- 
j)lete  years  before  they  are  eligible  to  the  office  of  a 
nuncio  only.  But  this  condition  is  difpeiifed  with  in 
favour  of  thofe  that  have  filled  before  fome  public 
fuTiB:ion. 

Whoever  is  not  pctfonally  prefent  at  the  dietine ; 
whoever  has  not  cornpleted  23  years  of  age  ;  whoever 
has  not  been  in  any  public  fundfion,  nor  paffed  the 
biennial  office  of  a  conrmifiar)"  in  the  orderly  comrt.ffion  ; 
thofe  that  are  not  exempted  by  law  from  obligations  of 
/carta  Idlatvs^  which  fubjedls  ail  newly-nobllitiitcd  per* 


Polarfl. 


and,  laftly,  all  thofe  againft  whom  may  be  objedled  a 
decree  in  contumaciam  in  a  civil  caufe  }  are  not  ehgible. 

During  the  bufinefs  of  eleclion,  the  prefideiit  who 
opened  the  meeting,  with  the  reft  of  the  committee, 
except  thofe  who  are  afleflbrs,  fiiall  prepare  inftrudlions 
for  procedure  5  and  in  regard  to  the  propolitions  fent 
by  the  king  and  the  council  of  infpedtion,  thefe  in- 
ftriidlions  fhall  be  worded  thus :  “  Our  nuncios  flralllnflru<ftioni 
vote  affirmative  to  the  article  or,  “  Oiir  nuncios the  mm* 

fiiall  vote  negative  to  the  article  in  cafe  it  is  found 
Contrary  to  the  opinion  of  the  dietine  :  and  fhoukl  any 
amendment  or  addition  be  deemed  iieceffary  and  agreed 
on,  it  may  be  inferted  in  the  inftrudlions  at  the  end  of 
the  relative  propofltion. 

At  the  meeting  of  the  dietines,  aftCr  the  diet  has 
fat,  the  nuncios  are  bound  to  appear  before  their 
conftituents,  and  to  bring  their  report  of  the  whole 
proceedings  of  that  affembly  ;  flrft,  refpe£ling  the  a(fts  Who  ard 
of  legiflature  ;  next,  with  refped  to  the  particular  pro-account- 
jedfs  of  their  palatinate  or  diftridi  recommended  to  them 
by  the  inftrudllons.  ftituenti. 

It  is  at  thefe  dietines  that  nuncios,  after  they  have 
rendered  to  their  GOnftitiiCnts  a  clear  account  of  their 
proceedings  and  of  the  diet,  may  be  either  confirmed 
or  changed,  and  new  ones  elected  iii  their  ftead  till  the 
general  tledlioii  for  the  following  ordinary  diet. 

New  nuncios  are  chofen,  i.  In  the  room  of  the  de- 
ccafed.  2.  In  the  room  of  thofe  that  are  become  fena- 
tors  or  mhiifters  of  ftate*.  3.  In  cafe  of  refignatlon. 

4.  In  the  room  of  fuch  as  are  difqualilied  by  the  diet. 

When  any  of  the  aflembly  defires  a  new  elcidiion,  to 
fubftitute  another  nuncio  in  the  room  of  one  exprefsly 
pointed  out  \  which  requeft  muft  be  made  in  writing, 
iigiied  by  1 2  members  befides,  and  be  delivered  to  the 
marftial  of  the  dietine.  In  this  laft  cafe,  the  niarflial  is 
to  read  the  name  of  the  nuncio  objedled  to,  and  to  make 
the  following  propofltion  :  “  Shall  the  nuncio  N  be 
confirmed  in  hisfundtion  i  or.  Shall  there  be  a  new  elec¬ 
tion  made  in  liis  ftead The  opinion  of  the  meeting 
being  taken  by  a  divlfion,  the  majority  fiiall  decide  the 
queition,  and  be  declared  by  the  mailhal.  If  the  ma¬ 
jority  approves  the  conduct  of  the  nuncio',  the  niarfiial 
and  the  afleflbrs  fiiall  certify  this  confirmation  on  the 
diploma  ;  and  in  cafe  of  difapprobatioii,  the  niarfiial 
ihall  declare  tlie  vacancy,  and  begin  the  form  of  a  new 
eleclioiu 

Such  are  the  outlines  of  the  Polifii  conftitutioii  efta-Thls  cou- 
blinied  by  the  king  and  the  confederates  in  I  791.  Itfiitution, 
will  not  bear  a  conipanfon  with  that  under  which  fa* 

tons  have  the  happinefs  to  live  ;  hut  it  is  furely  infinite- 
ly  fuperior  to  that  motley  form  of  government  which,  pj-otefted  * 
for  a  century  pall,  has  rendered  Poland  a  perpetual  againft  by 
feene  of  war,  tumult,  tyranny,  and  rebellion.  Many  of 
the  corrupt  nobles,  liow^evcr,  perceiving  that  it  would 
curb  their  ambition,  deprive  them  of  the  bafe  means 
which  tliey  had  long  enjoyed  of  gratifying  their  avarice 
by  fetting  the  crown  to  fale,  and  render  it  iinpcffible 
for  them  to  continue  with  impunity  tlieir  tyrannical  cp^* 
preffion  of  the  peafaiits,  protc^lcd  againft  it,  and  with¬ 
drew  from  the  confederates.  This  was  nothing  more 
than  what  might  have  been  expebled,  or  than  what  the 
king  and  hi©  frie  nds  undoubtedly  did  eXpeCti  But  the 
malcontents  ivere  not  fatisfied  with  a  limple  proteft  ; 
they  preferred  their  cOmtflainta  to  tlie  emprefs  of  Rufi  , 
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fia,  who,  ready  on  all  occafions,  and  on  the  fl  ghtefl 
pretence,  to  invade  Poland,  poured  her  armies  into  the 
republic,  and  fuiTOunding  the  king  and  the  diet  with 
ferocious  foldiers,  compelled  them,  by  the  moft  furious 
and  indecent  menaces,  to  undo  their  glorious  labour  of 
love,  and  to  reilorc  the  conftitution  as  fettled  after  the 
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partition  treaty. 

Of  the  progrefs  of  the  Ruflians  in  this  work  of  dark- 
nefs,  our  readers  will  be  plcafed  with  the  following 
manly  and  indignant  narrative,  taken  from  a  periodical 
work  *  of  acknowledged  merit. 

It  was  on  the  21  ft  of  April  1792,  that  the  diet 
received  the  firft  notification  from  the  king,  of  the  in¬ 
imical  and  uiijuft  intentions  of  Ruflia.  He  informed 
them  that,  without  the  fliadow  of  pretence,  this  avow¬ 
ed  enemy  of  the  rights  of  mankind  had  determined  to 
invade  the  territory  pf  the  republic  with  an  army  of 
60,000  men.  This  formidable  banditti,  commanded 
by  generals  Soltikow,  Michelfon,  and  Kofakowfici,  was 
afterwards  to  be  fupported  by  a  corps  of  20,000,  and 
by  the  troops  then  a61ing  in  Moldavia,  amounting  to 
70,000.  The  king,  however,  profefled  that  he  was 
not  difeouraged,  and  declared  his  readinefs  to  put  him- 
felf  at  the  head  of  the  national  troops,  and  to  termi¬ 
nate  his  exiftence  ift  a  glorious  contell  for  the  liberties 
of  his  country.  Then,  and  not  before,  the  diet  de¬ 
creed  the  organifation  of  the  army,  and  its  augmenta¬ 
tion  to  100,000.  The  king  and  the  council  of  infpec- 
tion  were  invefted  with  unlimited  authority  in  every 
thing  that  regarded  the  defence  of  the  kingdom.  Ma¬ 
gazines  were  ordered  to  be  conftrudled  when  it  was 
top  late,  and  quarters  to  be  provided  for  the  army. 

‘‘  The  diet  and  the  nation  rofe  as  one  man  to  main¬ 
tain  their  independence.  AH  private  animofities  were 
obliterated,  all  private  interefts  were  facrificed ;  the 
greateft  encouragements  were  held  forth  to  volunteers 
to  enroll  themfelves  under  the  national  ftandard,  and  it 
was  unanimoufly  decreed  by  the  diet,  that  all  private 
ioftes  ftiould  be  compenfated  out  of  the  public  treafury. 

“  On  the  j  8th  of  May,  the  Riiflian  ambaftador  deli¬ 
vered  a  declaration,  which  was  worthy  of  fuch  a  caufe. 
It  was  a  tlflue  of  falfehood  and  hypocrify.  It  aflerted, 
that  this  wanton  Invafion,  which  was  evidently  againft 
the  fenfe  of  almoft  every  individual  Polander,  was  meant 
entirely  for  the  good  of  the  republic.  It  cenfured  the 
precipitancy  with  which  the  new  conftitution  was  adopt¬ 
ed,  and  afcrlbed  the  ready  confent  of  the  diet  to  the 
influence  of  the  Warfaw  mob.  It  reprefented  the  con¬ 
ftitution  as  a  violation  of  the  principles  on  which  the 
Polifli  republic  was  founded — complained  of  the  licen- 
tloufnefs  with  which  the  /acred  name  of  the  emprejs  was 
treated  in  fome  fpeeches  of  the  members  ;  and  con¬ 
cluded  by  profelfing,  that  on  thefe  accounts,  and  in  be¬ 
half  of  the  emigrant  Poles,  her  imperial  majefty  had 
ordered  her  troops  to  e^iter  the  territories  of  the  re¬ 
public. 

“  At  the  moment  this  declaration  was  delivered  to  the 
diet,  the  Ruffian  troops,  accompanied  by  Counts  Po- 
tocki,  Rzewufki,  Branicki,  and  a  few  Polifti  ap'oftates, 
appeared  upon  the  frontiers,  and  entered  the  territories  of 
the  republic  in  feveral  columns,  before  the  clofe  of  the 
month.  The  fpirit  manlfefted  by  the  nobility  was  truly 
honourable.  Some  of  them  delivered  in  their  plate  to  the 
mint.  Prince  Radzvil  engaged  voluntarily  to  furnifh 
10,000  ftaud  of  arms,  and  another  a  train  of  artillery.  The 


courage  of  the  new  and  haftily  embodied  foldiers  corre*  Poland, 
fponded  with  the  patriotifm  of  their  nobles.  Prince  Po-  — v*— ^ 
niatowfki,  nephew  to  the  king, was  appointed  commander 
in  chief;  and  though  his  force  was  greatly  inferior  to  the 
enemy,  it  muft  be  confefled  that  he  made  a  noble  (land. 

On  the  24th  of  May,  the  enemy Cofiacks  were  re- 
pulfcd,  and  purfued  by  the  patroles  of  the  republic 
to  the  very  entrenchments.  On  the  26th,  about  one 
o’clock,  the  piquets  of  the  republic  difeovered  a  large 
body  of  Don  Cofiacks  approaching  the  outpofts ;  and 
a  fquadron  of  cavalry,  commanded  by  Lieutenant  Kwaf- 
niewflei,  fupported  by  Lieutenant  Golejowlki  with  two 
fquadrons  more,  in  all  about  300,  marched  out  to 
meet  them.  They  attacked  the  Coflacks  with  fuccefs, 
but  purfued  them  with  more  valour  than  prudence  to 
the  fide  of  a  wood,  where  they  found  themfelves  drawn 
into  an  ambufeade,  and  furrouiided  by  2000  horfe,  two 
battalions  of  chafleurs,  and  fix  pieces  of  cannon.  The 
intrepid  Poles  bravely  fought  their  way  through  the 
Ruffian  line,  and  killed  upwards  of  200  of  the  enemy. 

The  Poles  in  this  engagement  loft  100  men  and  two 
officers ;  one  of  whom.  Lieutenant  Kwafiilewflii,  was 
wounded  and  made  prifoner.  The  remainder  of  the 
detachment  reached  their  quarters  in  fafety.  1^0 

“  Perhaps  the  hiftory  of  man  can  fcarcely  furnifh  an  OonduA  oF 
inftance  of  perfidy,  meannefs,  and  duplicity,  equal  to^^^ 
that  which  was  manifefted  by  Pruflia  on  this  occafion.  ^ 

By  the  treaty  of  defenfive  alliance,  folemnly  contraft- 
ed  between  the  republic  of  Poland  and  the  king  of  Pruf- 
fia,  and  ratified  on  the  23d  of  April  1790,  it  is  ex- 
prefsly  ftipulated,  ‘  That  the  contra^ling  parties  fhall 
do  all  in  their  power  to  guarantee  and  prefeiwe  to  each 
other  reciprocally  the  whole  of  the  territories  which 
they  refpe6fivcly  poffefs :  That,  in  cafe  of  menace  or 
invafion  from  any  foreign  power,  they  fhall  affift  each 
other  with  their  nvhole  force y  if  neceffary  — and  by 
the  fix  til  article,  it  is  further  ftipulated,  ‘  that  if  any 
foreign  power  whatever  fhall  prefume  to  interfere  in 
the  internal  affairs  of  Poland,  his  Pruffian  majefty  fhall 
confider  this  as  a  cafe  falling  within  the  meaning  of  the 
alliance,  and  fhall  affift  the  republic  according  to  the 
tenor  of  the' fourth  article,”  that  is,  with  his  ^ho/e 
force.  What  then  is  the  pretext  for  abandoning  this 
treaty  ?  It  is,  that  the  emprefs  of  Rujfia  has  fhown  a  de’> 
cided  oppofition  to  the  order  of  things  efahltjhed  in  Poland 
on  the  third  of  May  179IJ  and  is  provoked  by  Poland 
prefuming  to  put  herfelf  into  a  pofure  to  defend  it. — It  is 
known,  however,  by  the  moft  authentic  documents,  that 
nothing  was  effected  on  the  third  of  May  1791,  to 
which  Pruflia  had  not  prevloufly  affented,  and  which 
fhe  did  not  aftei*wards  famSlion ;  and  that  Pruflia,  acr 
cording  to  the  affertion  of  her  own  king,  did  not  inti¬ 
mate  a  Angle  doubt  refpedling  the  revolution  till  one 
month  (and  according  to  the  Pruffian  minifter  till  fix 
months)  after  it  had  taken  place  ;  in  fhort,  to  ufe  the 
monarch’s  own  words  as  fully  explanatory  of  his  double 
politics,  ‘‘  not’ till  the  general  tranquillity  of  Europe  per¬ 
mitted  him  to  explain  hirafelf.” - Inftead,  therefore, 

of  aflifting  Poland,  Pruflia  infultingly  recommended  to, 

Poland  to  retrace  her  fteps  ;  in  which  cafe,  fhe  faid  that 
fhe  would  be  ready  to  attempt  an  accommodation  in  her  fa¬ 
vour.  'Fliis  attempt  was  never  made,  and  probably  never 
intenddd  ;  for  the  emprefs  purfued  her  meafures. 

The  duchy  of  Lithuania  was  the  great  feene  of  a6lion 
in  the  beginning  of  the  war  j  but  the  Ruffians  had  made 

little 
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little  progrefs  before  the  middle  of  the  month  of  June. 

On  the  10th  of  that  month,  General  Judycki,  who  com¬ 
manded  a  detachment  of  the  Polifh  troops,  between 
Mire  and  Swierzna,  was  attacked  by  the  Ruffians;  but, 
after  a  combat  of  fonie  hours,  he  obliged  them  to  re¬ 
tire  with  the  lofs  of  500  men  dead  on  the  field. — The 
general  was  defirous  of  profiting  by  this  advantage,  by 
purfuing  the  enemy,  but  was  prevented  by  a  moft  vio¬ 
lent  fall  of  rain.  On  the  fucceeding  day,  the  Ruffians 
rallied  again  to  the  attack  ;  and  it  tlien  too  fatally  ap¬ 
peared,  that  the  Poles  were  too  young  and  undifciplined 
to  contend  with  an  inferior  force  againfi:  experienced 
troops  and  able  generals.  By  a  mafierly  manoeuvre, 
the  Ruffians  contrived  to  furround  their  antagonifls, 
at  a  moment  when  the  Polifh  general  fuppofed  that  he 
had  obliged  the  enemy  to  retreat ;  and  though  the  field 
was  contefled  with  the  utmoft  valour  by  the  troops  of 
the  republic,  they  were  at  length  compelled  to  give 
way,  and  to  retire  towards  Niefwiefz. 

On  the  14th  another  engagement  took  place  near 
Lubar,  on  the  banks  of  the  river  Sluez,  between  a  de¬ 
tachment  of  the  Ruffian  grand  army  and  a  party  of 
Polifh  cavalry,  difpatched  by  Prince  Jofeph  Poiiiatow- 
ffii,  to  intercept  the  enemy.  The  patriotic  bravery  of 
the  Poles  was  viftorious  In  this  eonteft  ;  but  upon  re- 
connoltering  the  force  of  the  enemy,  the  prince  found 
himfelf  incapable  of  making  a  fuccefsful  fland  againfi 
fuch  fuperior  numbers.  He  therefore  gave  orders  to 
ilrike  the  camp  at  Lubar,  and  commenced  a  precipi¬ 
tate  retreat.  During  their  march,  the  Polifh  rear  was 
haraffed  by  a  body  of  4000  Ruffians,  till  arriving  at 
Boruflcowee,  the  wooden  bridge  unfortunately-  gave 
way,  under  the  weight  of  the  cavalry.  The  enemy, 
in  the  mean  time,  brought  their  artillery  to  play  upon- 
the  rear  of  the  fugitives,  who  lofl  upwards  of  250 
men.  The  Polifh  army  next  diredled  its  courfe  toward 
Zielime,  where  meeting,  on  the  17th,  with  a  reinforce¬ 
ment  from  Zaflow,  it  halted  to  give  battle  to  the  ene¬ 
my.  The  Ruffians  were  upwards  of  1 7,000  flrong, 
with  24  pieces  of  cannon,  and  the  force  of  the  repub¬ 
lic  much  inferior.  After  a  furious  contefl  from  feven 
in  the  morning  till  five  in  the  afternoon,  the  Ruffians 
were  at  length  obliged  to  retreat,  and  leave  the  field 
of  battle  in  poffeffion  of  the  patriots.  The  Ruffians 
were  computed  to  have  lofl  4000  men  in  this  engage¬ 
ment,  and  the  Poles  about  iioo. 

Notwithflanding  thefe  exertions,  the  Poles  were  ob- 
iiged  gradually  to  retire  before  their  numerous  and  dif- 
ciplined  enemies.  Niefwez,  Wilna,  Minffi,  and  feveraf 
other  places  of  lefs  confequence,  fell  into  their  hands 
one  after  another.  On  a  truce  being  propofed  to  the 
Ruffian  general  Kochowffii,  the  propofal  was  haughtily 
reje£led ;  while  the  defertion  of  vice  brigadier  Rud- 
nicki  and  fome  others,  who  preferred  difhonour  to  per- 
fonal  danger,  proclaimed  a  tottering  caufe.  The  pro¬ 
grefs  of  the  armies  of  Catharine  was  marked  with  de- 
vaflation  and  cruelty,  while,  fuch  was  the  averfion  of 
the  people  both  to  the  caufe  and  the  manner  of  con¬ 
ducing  it,  that,  as  they  approached,  the  country  all 
around  became  a  wildernefs,  and  fcarcely  a  human  be¬ 
ing  was  to  be  feen. 

In  the  mean  time,  a  feries  of  little  defeats,  to  which 
the  inexperience  of  the  commanders,  and  the  intcmpe- 
late  valour  of  ncv/  raifed  troops,  appear  to  have  greatly 
contributed,  ferved  at  once  to  diilrefs  and  to  difpirit 
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thefe  defenders  of  their  country.  Pnnee  Poniatowfici  PoknT  ^ 
continued  to  retreat,  and  on  the  17th  of  July,  his  rear  ^ 
being  attacked  by  a  very  fuperior  force,  it  fuffered  a 
confiderable  lofs,  though  the  fkill  and  courage  of  Ge¬ 
neral  Kofciufko  enabled  him  to  make  a  mofl  refpec- 
table  defence.  On  the  18th,  a  general  engagement 
took  place  between  the  two  armies.  The  Ruffian  line 
extended  oppofite  Dubienka,  along  the  river  Bog,  as 
far  as  Opalin.  The  principal  column,  confiftlng  of 
14,000  men,  was  chiefly  direCed  againfi  the  dlvifion 
of  General  Kofciuffio,  which  confifted  of  5000  men 
only.  After  a  mofl  vigorous  refillance,  in  which  the 
Ruffians  loll  upwards  of  4000  men,  and  the  troops  of 
the  republic  only  fome  hundreds,  the  latter  was  com¬ 
pelled  to  give  way  before  the  fuperior  numbers  of  the 
enemy,  and  to  retire  further  into  the  countiy.  15a 

This  unequal  contefl  was  at  lafl  prematurely  terml-Thc  king 
nated.  The  king,  whofe  benevolent  intentions  were, 
perhaps,  overpowered  by  his  mental  imbeciliity,  and 
whofe  age  and  infirmities,  probably,  rendered  him  un¬ 
equal  to  the  difficulties  and  dangers  which  mufl  attend 
a  protraCed  war,  inflead  of  putting  himfelf,  according 
to  his  firfl  refolve,  at  the  head  of  his  army,  determined, 
at  once,  to  furrender  at  diferetion.  On  the  23d  of 
July,  he  fummoned  a  council  of  all  the  deputies  at 
that  moment  in  Warfaw.  He  laid  before  them  the  lafl' 
difpatches  from  the  emprefs,  which  infilled  upon  total 
and  unreferved  fubmiffion.  Pie  pointed  out  the  dan¬ 
ger  of  a  difmemberment  of  the  republic,  fhould  they 
delay  to  throw  themfelves  upon  the  clemency  of  the 
emprefs,  and  to  intreat  her  protedlioii.  He  mention¬ 
ed  tlie  fatal  union  of  Auflrla  and  Pruffia  with  Ruffia; 
and  the  difgraceful  fupinenefs  manifefled  by  every  other 
couit  in  Europe. 

Four  citizens,  the  intrepid  and  patriotic  Malachow- 
flti,  the  princes  Sapleha,  Radzvil,  and&oltan,  vehement¬ 
ly  protefled  againfi  thefe  daflardly  proceedings;  and  the 
following  evening  a  company  of  gentlemen  from  thc 
dlfferent  provinces  affembled  for  the  fame  purpofe. 

The  affembly  waited  Immediately  on  thefe  four  diflln- 
guifhed  patriots,  and  returned  them  their  acknowledge¬ 
ments  for  the  fpirit  and  firmnefs  with  which  they  had’ 
rcfified  the  ufurpations  of  defpotifm.  The  fubmiffion 
of  the  king  to  the  defigns  of  Ruffia  was  no  fooner 
made  known,  than  Poland  was  bereft  of  all  her  befl 
5uid  mod  refpectlable  citizens.  Malachowflci  as  mar- 
fhal  of  the  diet,  and  Prince  Sapieha  grand  marfhal  of 
Elthuania,  entered  flrong  protefls  on  the  journals  of  the 
diet  againfi  thefe  hoflile  proceedings,  aud  declared  fo- 
lemnly  that  the  diet  legally  affembled.  in  1788  was  not 
diffolved. 

On  the  fecond  of  Augufl  a  confederation  was  form-  Gonfedera* 
ed  at  Warfaw,  of  which  the  grand  apollate,  PotockI,  at 
was  chofen  Marfhall.  The  adls  of  this  confederation 
were  evidently  the  defpotie  didlates  of  Riiffia,  and  were^^u^yj  ^ 
calculated  only  to  reftore  the  ancient  abufes,  and  to  lores  the 
place  the  countiy  under  the  aggravated  oppreffion  of  a  lo  mer 
foreign  yoke.  fiitution. 

It  is  remarkable,  that  at  the  very  moment  when  Po¬ 
land  was  furrendering  its  liberties  to  its  defpotie  inva¬ 
ders,  the  generous  fympathy  of  Great  Britain  was  evin¬ 
ced  by  a  libeml  fubfeription,  fuppoited  by  all  the  mofl 
refpeiiable  charadlers  In  the  nation,  of  every  party  and 
of  eveiy  fe£l,  for  the  purpofe  of  affifling  the  king  and 
the  republic  to  maintain  their  independence.  Though 
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Uic  benevolent  defign  vras  friiftratcd,  the  fa£l  remains 
on  record  as  a  noble  teflhnony  of  the  fpirit  of  Britons 
in  the  caufe  of  freedom*  of  the  indignation  which  tills 
every  Bvitifli  heart  at  the  comniitrion  of  injuflice,  and 
of  the  liberality  with  which  they  are  difpofed  to  alhil 
thofe  who  fuffer  from  tlie  opprefiion  of  tyrants. 

Not  fatistied  with  reftoriiig  the  old  wretched  confli- 
xes  upon  the  emprefs  of  Rufiia  feized  upon  part  of  the 

part  f)f  the  territory  which,  at  the  laft  partition,  file  and  her  coad- 
Folifh  ter-  jutors  had  left  to  the  republic  ;  and  her  ambaffador  en- 
ritory.  tering  into  the  diet  with  a  crowd  of  armed  ruffians,  com¬ 
pelled  the  king  and  that  aflembly  to  grant  the  form  of 
legality  to  her  ufurpations.  The  nation,  however,  did 
not  fubmit*  General  Kofciufko  kept  together  a  few 
r  etainers,  whom  he  was  foon  enabled  to  augment  to  the 
number  of  an  army ;  and  feizing  on  the  perfon  of  the 
king,  he  has  ever  fmee  waged  againft  Ruffia  a  war,  of 
which,  it  mull  be  confefled,  the  obje6l  is  doubtful.  His 
enemies  accufe  him  of  cbcriflung  in  the  republic  the 
155  principles  of  the  French  Jacobins  ;  and  fome  late  occur- 
Pcpl(  Table  rences  give  a  countenance  to  the  acciifation.  Yet  it  is 
county!  ^  be  protell^d  at  fiidl  that  his  aim  reached  no  far¬ 

ther  than  to  rellore  the  conftitution  of  1791  j  and  if 
public  report  maybe  credited,  an  infun'edlion  has  lately 
■  taken  place  in  Great  Poland,  or  South  Pruffia,  in  fa¬ 
vour  of  that  conllitiition*  If  other  Poles  have  been  dri¬ 
ven  to  democracy,  they  have  only,  with  the  common 
weaknefs  of  human  nature,  run  from  one  extreme  to 
another  ;  and  in  flying  from  the  tyranny  of  their  inva¬ 
ders,  have  fallen  into  the  horrors  of  anarchy.  That 
Kofciuffio  will  fucceed  againll  the  powerful  em¬ 
pire  of  Ruffia,  there  is  not  the  fmalleft  probability ; 
and  if  there  were,  the  court  of  Berlin,  to  complete 
its  charadler,  has  withdrawn  from  the  moll  honourable 
alliance  in  which  it  was  ever  engaged,  and  feems  to 
have  employed  the  fnblidy  which  it  received  from  Great 
Britain  for  the  maintenance  of  that  alliance,  to  co-ope¬ 
rate  with  the  emprefs  in  annihilating  the  kingdom  and 
republic  of  Poland.  What  will  be  the  ultimate  fate  of 
that  unhappy  country,  and  its  amiable  fovereign,  it  is 
impoffible  to  fay ;  but  appearances  at  prefent  indicate  a 
divifioii  of  the  whole  territory  among  the  three  hollile 
powers  who  formerly  robbed  it  of  foine  of  its  moll  va¬ 
luable  provinces  ;  and  when  that  divifion  is  made,  the 
virtuous  Stan  ill  aus  may  be  removed  to  a  better  world 
by  the  dagger,  by  the  bowl,  by  the  gripe  of  a  idant,  or 
by  a  red-hot  fpit ! 

Phe  air  of  this  kingdom  is  cold  In  the  north,  but 
temperate  in  the  other  parts  both  in  fummer  and  win¬ 
ter,  and  the  weather  in  both  more  fettled  than  in  many 
other  countries.  The  face  of  the  country  is  for  the 
moll  part  level,  and  the  lulls  are  but  few.  The  Cra- 
pick  or  Caipathiau  mountains  fepHrate  it  from  Hungary 
on  the  fouth.  T  he  foil  is  very  fruitful  both  in  corn  and 
padurage,  hemp  and  flax.  Such  is  the  luxuriance  of 
the  pahures  in  Podolia,  that  it  is  faid  one  can  hardly 
fee  tlie  ^cattle  that  are  grazing  in  the  meadows.  Vail 
•.quantities  of  com  are  yearly  fent  down  the  Viftula  to 
Hantzic,  from  all  parts  of  Poland,  and  bought  up  chief- 
•  ^  "^^  be  eadern  part  of  the  countiy 

IS  full  of  woods,  forells,  lakes,  marfhes,  and  rivers  ; 
•of  the  lad  Of  which,  the  mod  conliderable  in  Poland 
are,  the  Viduk,  Nieper,  Nieller,  Duiia,  Bog,  Warta, 
Md  Mimel.  The  metals  found  in  this  country  are 
frou  and  lead,  with  fome  tin,  gold,  -and  filver  ;  but 
"there  arc  no  mines  of  the  twe;  lall  wrought  at  pre- 
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fent.^  The  other  produ6ls  of  Poland  arc  nK>il  forts  of 
precious  Hones,  ochre  of  all  kinds,  fine  rock-ciyftal ;  — 
Mufeovy  glafs,  talc,  alum,  faltpetre,  amber,  pitcoab 
quickfilver,  fpar,  fal-gem,.  lapis  calaminaris,  and  vitriol. 

In  Leiler  Poland  are  falt-mines,  which  are  the  chief 
riches  of  the  country,  and  bring  mod  money  into  the 
exchequer.  In  the  woods,  which  conlid  modly  of  oak, 
beech,  pine,  and  fir-trees,  befides  the  more  common 
wild  beads,  are  effis,  wild  alfea,  wild  oxen  or  uri,  lynxes* 
wild  horfes,  wild  fiieep  with  one  horn,  ’bifpns,  hyasnas, 
wild  goats,  and  buffaloes.  In  the  mfeadows  and  fenny 
ground  is  gathered  a  kind  of  manna  ;  and  the  kermes^ 
berries  produced  in  this  country^  are  ufed  both  in  dying 
and  medicine. 

The  inhabitants  confid  of  nobles,  .citizens,  and  pea-DJfTerifnt 
fants.  The  fird  poffefs  great  privileges,  which  they  en-cUffes  of 
joy  partly  by  the  indulgence  of  their  kings,  and  partly 
by  ancient  cudom  and  prefeription.  Borne  of  them 
have  the  title  of  prince^  county  or  baron  ;  but  no  fupe* 
rionty  or  pre-eminence  on  that  account  over  the  red, 
which  is  only  to  be  obtained  by  fome  public  pod  or 
dignity.  They  have  the  power  of  life  and  death  over 
their  vafials;  pay  no  taxes;  are -fubje^l  to  none  but 
the  king  ;  have  a  right  to  all  mines  and  falt-\TOrks  on 
their  edates  ;  to  all  offices  and  employments,  civil,  mi- 
litary,  and  ecclefiallic ;  caniiOt  be  cited  or  tried  oiit 
of  the  kingdom  ;  may  choofe  whom  they  will  for  their 
king,  and  lay  him  under  what  redraints  they  pleafe  by 
the  Pa£la  Converita  ;  and  none  but  they  and  the  burgh¬ 
ers  of  fome  particular  towns  can  purchafe  lands,  in 
ffiort,  they  are  almod  entirely  independent,  enjo\dng 
many  other  privileges  and  prerogatives  befides  thofe  we 
have  fpccified ;  but  if  they  engage  in  trade,  they  forfeit 
their  nobility'.  ^ 

The  Poliffi  tongue  is  a  diakaof  the  Sclavonic  :  (fecLang^iage. 
Philology,  no  222.).  It  is  neither  copious  nor  hanno- 
nious.  Many  of  the  words,  as  they  are  written,  have  not  a 
•  fingle  vowel  in  them  ;  but  the  High  Dutch  and  -Latin 
are  undeidood  and  fpoken  pretty^  commonly,  though 
iiicorredly.  The  language  in  Lithuania  differs  much 
from  that  of  the  other  provinces.  True  learning,  and 
the  ftudy  of  the  arts  and  fciences,  have  been  little  at¬ 
tended  to  ill  Poland,  till  of  late  they  began  to  be  re¬ 
garded^  with  a  more  favourable  eye,  and  to  be  not  only 
patronized,  but  cultivated  by  feveral  of  the  nobles  and 
others,  both  laymen  and  eeclefiaftics.  ^ 

There  are  two  archbifiiops  in  the  kingdom,  viz.  \rchM- 
thofe  of  Gnefna  and  Laopol,  and  about  a  dozen 
(hops.  Tlie  archblfhop  of  Gnefna  is  always  a  cardi-^^' 
nal,  and  primate  of  the  kingdom.  The  prevailing  reli¬ 
gion  is  Popery,  bat  there  are  great  numbers  of  Luthe¬ 
rans,  Calvinids,  and  Greeks,  who  arc  called  Diffidents^ 
and  by  the  laws  of  the  kingdom  were  intitled  to  tole¬ 
ration  ;  but  were  much  oppreffed  till  very  lately.  The 
Jews  are  indulged  with  great  privileges,  and  arc  very 
numerous  in  Poland  ;  and  in  Lithuania,  it  is  faid  there 
are  a  multitude  of  hlahonietan  I  artars.  We  may  judge 
of  the  numbers  of  Jews  in  this  country  by  the  produce 
of  their  annual  poh-tax,  which  amounts  to  near  5  7,000 
rixdollars. 

There  arc  few  or  no  manufa(flures  in  the  king- Manutac« 
dom,  if  we  except  fome  linen  and  woohen  clothes 
and  hardwares ;  and’  the  whole  trade  is  confined  to 
the-  city  ol  Dantzic,  and  other  towns  on  the  Vidula 
or  Baltic. 

litfore  the  prefent  troubles  the  king’s  revenue  was  Rcmiue. 
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all  dear  to  himfelf;  for  he  paid  no  troops,  not  even  his 
own  guards  j  but  all  the  forces,  as  wch  as  the  officers 
of  flute,  were  pt^ld  by  the  republic.  JThe  puollc  leve- 
niies  arofe  chiefly  from  the  crown-lands,  the  falt-mines 

^be  palatinate  of  Cracow',  from  the  rents  of  hdarien- 
burg,  Dirfhau,  and  Regenhus,  from  the  government  of 
Cracow,  and  dlflria  of  Nicpolomiez,  and  from  ancient 
tolls  and  cufloms,  particularly  thofe  of  Elblng  and  Dant- 
zlc.  From  what  fources  thofe  revenues  now  arife,  it  is 
difficult  to  fay  ;  but  Pruffia  has  got  pofTeffion  of  the 
moH  lucrative  cufloms. 

The  order  of  the  White  Eagle  was  inflltuted  by  Au- 
guftus  II.  in  the  year  Its  enfign  is  a  crofs  of 

gold  enamelled  with  red,  and  appendant  to  a  blue  rib¬ 
bon.  The  motto.  Pro  fide ^  re(re,  et  lege,  ^ 

The  {landing  forces  of  Poland  are  divided  into  the 
crown-army,  and  that  of  Lithuania,  confifling  of  horfe 
and  foot,  and  amonmting  to  betw^een  20,ODO  and 
30,000  men.  Thele  troops  are  moflly  cantoned  on  the 
crown-lands,  and  in  Poland  are  paid  by  a  capitation 
or  poll-tax  \  but  in  Lithuania  other  taxes  are  levied 
for  this  purpofe.  Mofl  of  the  foot  are  Germans.  On 
any  hidden  and  imminent  danger,  the  whole  body  of 
the  nobility,  with  tlielr  vaflals,  are  obliged  to  appear 
in  the  field  on  horfeback ;  and  the  cities  and  towns  fur- 
ni/h  a  certain  number  of  foot-foldiers,  with  carriages, 
and  military  flores  :  but  for  want  of  proper  arms,  pro- 
vifions,  fiibordinatlon,  and  diicipllne,  and  by  being  at 
liberty  after  a  few  weeks  to  return  home,  this  body  has 
proved  but  of  little  advantage  to  the  republic.  Dant- 
zlc  is  the  only  place  in  the  Pollih  dominions  that  de- 
ferves  the  name  of  a  fortrefs,  and  it  is  now  in  the  pof- 
feffion  of  Pruffia.  Eareign  auxiliaries  are  not  to  be 
brought  into  the  kingdom,  nor  the  national  troops  to 
march  out  of  It,  without  the  confent  of  the  Hates. 

Such  was  the  military  eflabllfliment  of  Poland  be¬ 
fore  the  partition  treaty.  What.  It  has  been  fiiice,  and 
IS  at  prefent,  we  cannot  pofitively  fay. 

The  Poles  are  perfonable  men,  and  have  good  com- 
pTcxIons.  They  are  efleemed  a  brave,  lionefl  people, 
without  diffimiilation,  and  exceedingly  hofpitable.  They 
clothe  themfelves  in  furs  in  winter,  and  over  all  they 
throw  a  flioit  cloak.  No  people  keep  grander  equi¬ 
pages  than  the  gentry.  They  look  upon  themfelves  as 
fo  many  fovereign  princes;  and  have  their  guards,  bands 
of  niiific,  and  keep  open  houfes :  but  tlie  lower  fort  of 
people  are  poor  abject  wretches.  In  the  lowefi;  Hate  of 
flavery.  The  exefeifes  of  the  gentry  are  hunting,  ri¬ 
ding,  dancing,  vaulting,  &c.  They  i:eride  moflly  up¬ 
on  their  eilates  in  the  country  ;  and  t»aintain  them¬ 
felves  and  families  by  agriculture,  breeding  of  bees, 
and  graziiiig. 

POLAR,  In  general,  fomething  relating  to  the  poles 
of  the  woild,  or  poles  of  the  artificial  globes. 

Polar  Regions ^  thofe  parts  of  the  world  which  He 
near  the  north  and  fouth  poles.  See.  the  article  Pole. 

POLARITY,  the  quality  of  a  thing  confidered  as 
having  poles,  or  a  tendency  to  turn  itfelf  into  one 
certain  poflure  ;  but  chiefly  ufed  in  fpeaking  of  the 
magnet. 

POLE  (Reginald),  cardinal,  and  arcliblfhop  of  Can¬ 
terbury,  a  younger  fon  of  Sir  Rich,  Pole,  Lord  Mon¬ 
tague,  was  born  at  Stoveiton  callle,  In  Staffordfhire,  m 
the  year  1500.  At  feven  years  of  age  he  was  fent  to  a 
Carthufiaii  monaftery  atShenc,  near  Richmond  In  Surry; 
and  thence,  when  he  was  about  1 2  years  old,  removed 


to  Magdalen  college  in  Oxford,  where,  by  the  inflruc- 
tions  of  the  celebrated  Lineacre  and  Latimer,  he  made 
confiderable  progrefs  In  learning.  In  i  5  i  5  he  took  the 
degree  of  bachelor  of  arts,  and  was  admitted  to  deacon’s 
ordei-s  fome  time  after  ;  In  15 1  7,  he  was  made  preben¬ 
dary'  of  Salifbury,  and  In  1519  dean  of  Wimborne  and 
dean  of  Exeter.  We  are  not  furprifed  at  this  young 
nobleman’s  early  preferments,  when  we  confider  him  as 
the  kinfinan  of  Henry  VI 11.  and  that  he  was  bred  to 
the  church  by  the  king’s  fpeclal  command. 

Being  now  about  the  age  of  19,  he  w'as  fent,  ac¬ 
cording  to  the  fafhion  of  the  times,  to  finlfli  his  fludles 
at  Padua  in  Italy,  where  he  relided  fome  time  In  great 
fplendor,  having  a  handfome  penfion  from  the  king. 
He  returned  to  England  in  1525,  where  he  was  mofl 
gracloufly  received  at  court,  and  iiniverfally  admired 
for  his  talents  and  addrefs ;  but  preferring  ftudy  and 
fequcxlratlon  to  the  pleafures  of  a  court,  he  retired  to 
the  Carthufian  convent  at  Sheiie,  where  he  had  conti¬ 
nued  about  two  years,  when  the  pious  king  began  to 
divulge  his  fcruples  of  confcience  concerning  his  mar¬ 
riage  with  Catharine  of  Spain.  Pole  forefaw  that  this 
affair  would  neceffarlly  Involve  him  in  difficulties  ;  he 
therefore  determined  to  quit  the  kingdom,  and  accord¬ 
ingly  obtained  leave  to  vifit  Paris.  Having  thus  avoid¬ 
ed  the  fldrm  for  the  prefent,  he  returned  Once  more  to 
his  convent  at  Shenc  ;  but  his  tranquillity  was  again 
interrupted  by  the  king’s  refolution  to  fhake  off  the 
pope’s  fupremacy,  of  which  Pole’s  approbation  was 
thought  iiidifpenfably  neceffary.  How  he  managed  In 
this  affair,  is  not  veiy  clear,  plowever,  he  obtained 
leave  to  revifit  Italy,  and  his  penlion  was  continued  for 
fome  time. 

The  king,  having  now  divorced  Queen  Catharine, 
married  Anne  BoLyn,  and  being  refolvcd  to  throw  off 
tlie  papal  yoke,  ordered  Dr  Richard  Sampfon  to  write 
a  book  In  jullification  of  his  proceedings,  which  he  fent 
fp  Pole  for  his  opinion.  To  this  Pole,  fecure  In  the 
pope’s  prote£lion,  wrote  a  fcurrilous  anfwer,  entitled 
Pro  Unit  ate  Eccffiiaflica,  fent  it  to  the  king  ;  who 

was  fo  offended  with  the  contents,  that  he  withdrew 
his  penfion,  flripped  him  of  aU  his  preferments,  and 
procured  an  atSl  of  attainder  to  be  paffed  againfl  him. 
In  the  mean  time,  Pole  was  created  a  cardinal,  and  fent 
nuncio  to  different  parts  of  Europe.  King  Henry  made 
feveral  attempts  to  have  him  fecured  and  brought  to 
England,  but  without  effedl.  At  length  the  pope  fix¬ 
ed  him  as  legate  at  Viterbo,  where  he  continued  till 
the  year  iy43>  when  he  was  appointed  legate  at  the 
council  of  Trent,  and  was  afterwards  employed  by  the 
pope  as  his  chief  counfcllor. 

Pope  Paul  III.  dying  in  1549,  Pole  was  twice  ele^:- 
ed  his  fucceffor,  and,  we  are  told,  twice  refiifed  the  pa¬ 
pal  dignity :  firll,  becaufe  the  eledlion  was  made  in  too 
great  baftc ;  and  the  fecond  time,  becaufe  it  was  done 
in  the  night.  This  delicacy  in  a  cardinal  is  truly  won¬ 
derful  ;  but  the  intrigues  of  the  French  party  feem  to 
have  been  the  real  caufe  of  his  mifearriage ;  they  flartcd 
many  obje£lions  to  Pole,  and  by  that  means  gained  tim» 
to  procure  a  majority  againff  him.  Cardinffi  Maria  de 
Monte  obtained  the  triple  crown;  and  Pole,  having  kif- 
fed  his  flipper,  retired  to  the  convent  of  Magazune 
near  Verona,  where  he  continued  till  the  death  of  Ed¬ 
ward  VI.  In  the  year  1553.  aeeeffion  of  queen 

Mary,  Pole  was  fent  legate  to  England,  where  he  wad 
received  by  her  majelly  witli  great  veneration,  and  con- 
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ducted  to  the  archbiiliop’s  palace  at  Lambeth,  poor 
'  Cranmer  being  at  that  time  prifoner  in  the.  Tower.  He 
immediately  appeared  in  the  Houfe  of  Lords,  where  he 
made  a  long  fpeech;  which  being  repotted  to  the  com- 
mons  by  their  fpcaker,  both  thefe  obfequious  houfes 
concurred  in  an  humble  Tupphcatlon  to  be  reconciled  to 
the  fee  of  Rome.  They  prefented  it  on  their  knees  to 
her  majefty,  who  interceded  with  the  cardinal,  and  he 
gracioufly  condefeended  to  give  them  abfolution.  This 
bufinefs  being  over,  the  legate  made  his  public  entry  in¬ 
to  London,  and  immediately  fet  about  the  extirpation 
of  herefy.  The  day  after  the  execution  of  Cranmer, 
’which  he  is  faid,  though  we  believe  falfely,  to  have  ad- 
vifed,  he  was  confecrated  archbifhop  of  Canterbury.  In 
the  fame  year,  1556,  he  was  ele6led  chancellor  of  the 
univerfity  of  Oxford,  and  foon  after  of  Cambridge  ; 
both  which  he  vihted,  by  his  commiflloners.  He  died 
of  a  double  quartan  ague  in  the  year  1958,  about  16 
hours  after  the  death  of  the  queen  ;  and  was  buried  in 
the  cathedral  of  Canterbury. 

As  to  his  charafter,  the  Romifh  writers  aferibe  to 
him  eveiy  virtue  under  heaven  :  even  Bifhop  Burnet  is 
extremely  lavlfh  in  his  praife,  and  attributes  the  cruel¬ 
ties  of  Mary’s  reign  to  the  advice  of  Gardiner.  In  this 
Mr  Hume  agrees  with  the  bifhop,  and  reprefents  Pole 
as  the  advocate  of  toleration.  By  every  impartial  ac¬ 
count,  he  feems  to  have  been  a  man  of  mild  manners,  and 
of  real  worth,  though  undoubtedly  a  zealous  member  of 
the  church  of  Rome. — He  wrote.  Pro  unltate  ecchftaJiU 
cay  De  ejufdem  poteJiatCy  A  treatife  on  Juftification,  and 
various  other  tradfs. 

Mr  Philips  publifhed  a  very  well  written,  though  a 
very  partial  account,  of  Pole’s  life,  to  which  Glocefter 
Ridley  replied.  This  laft  work,  which  is  entitled  a 
of  Mr  Philipses  Life  of  Reginald  Poky  was  pub¬ 
lifhed  in  1766.  It  is  a  complete  confutation  of  the  for¬ 
mer,  and  is  a  very  learned  and  temperate  vindication  of 
the  dodfrines  of  the  Reformation. 

Pole,  in  aftronomy,  that  point  in  the  heavens  round 
which  the  whole  fphere  feems  to  turn.  It  is  alfo  ufed 
for  a  point  diredlly  perpendicular  to  the  centre  of  any 
circle’s  plane,  and  diftant  from  it  by  the  length  of  a  ra¬ 
dius. 

Pole,  in  geography,  one  of  the  points  on  which  the 
terraqueous  globe  turns ;  each  of  them  being  90  de¬ 
grees  diftant  from  the  equator,  and,  in  confequence  of 
their  fituation,  the  inclination  of  the  earth’s  axis,  and 
its  parallelifm  during  the  annual  motion  of  our  globe 
round  the  fun,  having  only  one  day  and  one  night 
throughout  the  year. 

It  is  remarkable,  that  though  the  north  in  Hebrew,, 
Greek,  Latin,  and  French,  derives  its  name  from  gloom, 
obfeurity,  ^nd  darknefs,  the  poles  enjoy  more  light  than 

The  ancients  believed 


other  part  of  the  world. 

hght  ^  north  to  be  covered  with  thick  darknefs  ;  Strabo 
tells  us,  that  Homer,  by  the  word  ,  which  properly 
fi|jnilies  obfeurity  or  darknefs y  meant  the  north  ;  and  thus 
Tibullus,  fpeaking  of  the  north,  fays, 

Illic  et  denfa  tellus  abfeonditur  umbra*. 

Paneg.  ad  MifTel. 

The  Arabians  call  the  northern  ocean  the  dark  fea;  the 
Latins  gave  the  name  of  Aquilo  to  the  north  wind,  be- 
caufe  aquilus  fignifies  black  ;  and  the  French  call  it  la 
hifey  from  bis  black.”  According  to  the  ancients,  the 
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Cimmerians  lived  in  darknefs,  becaufe  they  were  placed 

near  the  north.  But  all  this  is  mere  prejudice;  for  there  - 

are  no  places  in  the  world  that  enjoy  light  longer  than 
the  ardic  and  antardlic  poles  \  and  this  is  aixounted 
for  by  confidering  the  nature  of  twilight.  Tn  the  tor- And  whr, 
nd  zone,  and  under  the  line,  night  immediately  follows 
the  fetting  of  the  fun,  without  any  fenfible  twilight ; 
whereas^  the  twilight  begins  and  continues  increafing  in 
proportion  as  places  are  diftant  from  the  equator  or  ap¬ 
proach  the  pole.  To  this  long  twilight  we  muft  add 
the  aurora  borealis y  which  appears  in  the  northern  re¬ 
gions,  Greenland,  &c.  In  clear  nights,  at  the  beginning 
of  the  new  moon,  calling  a  light  equal  to  that  of  full 
moon.  See  Gaftendi  tn  the  life  of  Peyrefcy  book  ili,  and 
La  Perere  in  his  Account  of  Greenland.  There  is  alfo 
long  moonlight  at  the  poles  during  winter.  See  As¬ 
tronomy,  373.  But  though  there  Is  really  more 
light  in  the  polar  regions  than  elfewhere,  yet  owing  to 
the  obliquity  with  which  the  rays  of  the  fun  fall  upon 
them,  and  the  great  length  of  winter  night,  the  cold  is 
fo  intenfe,  that  thofe  parts  of  the  globe  which  He  near 
the  poles  have  never  been  fully  explored,  though  the  at¬ 
tempt  has  been  repeatedly  made  by  the  moft  celebrated 
navigators.  Indeed  their  attempts  have  chiefly  been 
confined  to  the  northern  regions ;  for  with  regard  to 
the  fouth  pole,  there  is  not  the  fame  incitement  to  at¬ 
tempt  It.  The  great  objcdl  for  which  navigators  have 
ventured  themfelves  in  thefe  frozen  feas,  was  to  find  out 
a  more  quick  and  more  ready  pafTage  to  the  Eaft  In-  ij 

dies'^;  and  this  hath  been  attempted  three  feveral  ways;^  Cw/|p 
one  by  coafting  along  the  northern  parts  of  Europe  and  | 

Afia,  called  the  north-eafl  pajfage  ;  another,  by  failing T 
round  the  northern  part  of  the  American  continent, 
called  the  north^nveft  pajfage  ;  and  the  third,  by  failing 
diredlly  over  the  pole  Itfelf.  \ 

We  have  already  given  a  ftiort  account  of  feveral  un- 
fuccefsful  attempts  which  have  been  made  from  Eng-, 
land  to  difeover  the  firft  two  of  thefe.  See  Norths 
Wejl  PaffagCy  and  NoRTH'-EaJl  Pqffage*  But  before  we 
proceed  to  the  third,  we  ftiall  make  a  few  further  obfer- 
Vations  on  them,  and  mention  the  attempts  of  fome 
other  nations,  ^ 

During  the  laft  century,  various  navigators,  Dutch- Attempts’ 
men  particularly,  attempted  to  find  out  the  norih-eaft 

'''ith  great  fortitude  and  perfeverance.  They^a^pa^V 
always  found  it  impoflible,  however,  to  furmount  thefage.^ 
obftacles  which  nature  had  thrown  in  the  way.  Sub- 
feque’'^  attempts  are  thought  by  many  to  have  demon- 
ftratcix  .  impoflibility  of  ever  failing  eaftward  along 
the  northern  coaft  of  Afia  5  and  this  impoflibility  is  ac¬ 
counted  for  by  the  Increafe  of  cold  in  proportion  to  the 
extent  of  land.  See  America,  nO  ^ This  is  In¬ 
deed  the  cafe  in  temperate  climates  ;  but  much  more  fo 
in  thofe  frozen  regions  where  the  influence  of  the  fun, 
even  in  fummer,  is  but  fmall.  Hence,  as  the  continent 
of  Afia  extends  a  vaft  way  from  weft  to  eaft,  and  has 
befides  the  continent  of  Europe  joined  to  It  on  the  weft, 
it  follows,  that  about  the  middle  part  of  that  tra(5l  of 
land  the  cold  fhould  be  greater  than  anywhere  elfe,  4 
Experience  has  determined  this  to  be  fa6l ;  and  it  now 
appears,  that  about  the  middle  part  of  the  northern 
coaft  of  Afia  the  ice  never  thaws;  neither  have  even  long  the 
the  hardy  Ruffians  and  Siberians  themfelves  been  able  north -eaft 
to  overcome  the  difficulties  they  met  with  in  that  part 
of  their  voyage.  In  order  to  make  this  the  more  plain 
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and  the  following  accounts  more  intelligible,  we  fliall 
obfen^e,  that  from  the  noilh-weftern  extremity  of  Eu¬ 
rope,  called  the  North  Cape,  to  the  north-eaftern  extre¬ 
mity  of  Afia,  called  the  Promontory  of  the  Tfchutjki^,  is 
a  fpace  including  about  1 60  degrees  of  longitude, 
from  40  to  200  eaft  from  Ferro  :  the  port  of  Archan¬ 
gel  lies  in  about  57  degrees  ealHongitude,  Nova  Zem- 
bla  between  70  and  95  ;  which  laft  is  alfo  the  lituatlon 
of  the  mouth  of  the  great  river  Oby.  Still  farther  eaft- 
ward  are  the  mouths  of  the  rivers  Jenifey  in  loo*^  5  Pi- 
aiida  in  I05‘';  Chatanga  in  124°;  Lena,  which  has 
many  mouths,  between  134°  and  142°;  Indigirka  in 
162^;  and  the  Kovyma  in  175^.  The  coldeft  place  in 
all  this  trad,  therefore,  ought  to  be  that  between  the 
mouths  of  the  Jenifey  and  the  Chatanga ;  and  indeed 
here  the  unfurmountable  difficulty  has  always  been,  as 
will  appear  from  the  following  accounts  of  the  voyages 
made  by  the  Ruffians  with  a  view  to  difeover  the  noith- 
eaft  paflage. 

In  1734?  lieutenant  MorzoviefF failed  from  Archangel 
towards  the  river  Oby,  but  could  fcarce  advance  20  de¬ 
grees  of  longitude  during  that  feafon.  The  next  fum- 
mer  he  paffed  through  the  ftralts  of  Weygatz  into  the 
fea  of  Kara ;  but  did  not  double  the  promontory  which 
feparates  the  fea  of  Kara  from  the  bay  or  mouth  of 
Oby.  In  3738,  the  lieutenants  Malgyun  and  Shura- 
koff  doubled  that  promontory  with  great  difficulty,  and 
entered  the  bay  of  Oby.  Several  iinfuccefsful  attempts 
were  made  to  pafs  from  the  bay  of  Oby  to  the  Jenifey; 
which  was  at  lad  effeded,  in  1738,  by  two  veffels  com¬ 
manded  by  lieutenants  Offzin  and  KoffielefF.  The  fame 
year  the  pilot  Feodor  Menin  failed  eaft wards  from  the 
Jenifey  to  the  mouth  of  the  Plafida :  but  here  he  was 
Hopped  by  the  Ice  ;  and  finding  it  Impoffible  to  force  a 
paffage,  he  returned  to  the  Jenifey. 

In  July  »735>  lieutenant  ProntffiiftchefF  failed  down 
the  river  Lena,  in  order  to  pafs  by  fea  to  the  mouth  of 
the  Jenifey.  The  weftern  mouths  of  the  Lena  were  fo 
choaked  up  with  Ice,  that  he  was  obliged  to  pafs  thro’ 
the  moil  eafterly  one  ;  and  was  prevented  by  contraiy 
winds  from  getting  out  till  the  13th  of  Auguft.  Ha- 
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arrived  at  what  he  took  to  be  the  lafi:  of  the  Iflands, 


Pole. 


lying  in  lat.  77.  25.  Between  this  iiland  and  the  fhbre, 
as  well  as  on  the  other  fide  of  the  ifland  which  lay  moH 
to  the  nortk,  the  ice  was  firm  and  Immoveable.  He 
attempted,  however,  to  fleer  (till  more  to  the  north ; 
and  having  advanced  about  fix  miles,  he  was  prevented 
by^  a  thick  fog  from  proceeding  :  this  fog  being  dif- 
perfed,  he  faw  nothing  everywhere  but  Ice,  which  at 
lafl  drove  him  eaftwaid,  and  with  much  danger  and  dif¬ 
ficulty  he  got  to  the  mouth  of  the  Clcnek  on  the  29th 
of  Augufl.  tj 

Another  attempt  to  pafs  by  fea  from  the  Lena  to  the  Of  Chari- 
Jenifey  was  made  in  1739  by  Charlton  Laptieff,  but^^f”  hap- 
with  no  better  fuccefs  than  that  juft  mentioned.  Thls^^^^* 
voyager  relates,  that  between  the  rivers  Piafida  and  Tai- 
mura,  a  promontory  ftretches  into  the  fea,  which  he 
could  not  double,  the  fea  being  entirely  frozen  up  be¬ 
fore  he  could  pafs  round.  g 

Befides  the  Ruffians,  It  is  certain  that  fome  Engliffi  Mr  Coxe’t 
and  Dutch  veffels  have  paffed  the  ifland  of  Nova  Zem-^hferva* 
bla  into  the  fea  of  Kara  :  “But  (fays  Mr  Coxe  in  his^^^^®’ 
Account  of  the  Ruffian  voyages)  no  veffel  of  any  na¬ 
tion  has  ever  paffed  round  that  cape  which  extends  to 
the  north  of  the  Piafida,  and  Is  laid  down  in  the  Ruffian 
charts  In  about  78"  lat.  We  have  already  feen  that  no 
Ruffian  veffel  has  ever  got  from  the  Piafida  to  the  Cha¬ 
tanga,  or  from  the  Chatanga  to  the  Piafida  j  and  yet 
fome  authors  have  pofitlvely  aflerted  that  this  promon¬ 
tory  has  been  failed  round.  In  order  therefore  to  elude 
the  Ruffian  accounts,  which  clearly  affert  the  contrary, 
it  is  pretended  that  Gmelin  and  Muller  have  purpofcly 
concealed  fome  parts  of  the  Ruffian  journals,  and  have 
Impofed  on  the  world  by  a  mifreprefentation  of  fa6ls* 

But  without  entering  into  any  dlfpiite  upon  this  head, 

I  can  venture  to  affirm,  that  no  fufficient  proof  has 
been  as  yet  advanced  In  fupport  of  this  affertion  ;  and 
therefore,  until  fome  pofitive  Information  fhall  be  pro¬ 
duced,  we  cannot  deny  plain  fafts,  or  give  the  prefe¬ 
rence  to  hearfay  evidence  over  circumftaiitlal  and  well 
attefted  accounts.”  ^ 

The  other  part  of  this  north-eaft  paffage,  •n/z.  from  Of  na- 
vlno-  fteered'north^weft  along  the  iflands  which  lie  feat-  the  Lena,  to  Kamfchatka,  though  fufficiently  difficult 
ter^d  before  the  mouths  of  the  Lena,  he  found  himfelf  and  dangerous,  is  yet  pra6licablc  ;  as  having  been 


in  lat.  70. 4. ;  yet  even  here  he  faw  pieces  of  Ice  from 
24  to  (^o  feet  in  height,  ajid  In  no  place  was  there  a 
free  channel  left  of  greater  breadth  than  lOO  or  200 
yards.  His  veffel  being  much  damaged,  he  entered  the 
mouth  of  the  Olenek,  a  fmall  river  near  the  weftern 
mouth  of  the  Lena  ;  and  here  he  continued  till  the 
cnfuiiig  feafon,  when  he  got  out  in  the  beginning  of 
Auguft.  But  before  he  could  reach  the  mouth  of  the 
Chatanga,  he  was  fo  entirely  furrounded  and  hemmed 
in  with  ice,  that  it  was  with  the  utmoft  difficulty  he 
could  get  loofe.  Obferving  then  a  large  field  of  Ice 
ft  retching  into  the  fea,  he  was  obliged  to  fail  up  the 
Chatanga.  Getting  free  once  more,  he  proceeded  north- 
w'ard,  doubled  the  cape  called  Talmura,  and  reached  the 
bay  of  that  name,  lying  in  about  115^  eaft  from  Ferro  ; 
from  thence  he  attempted  to  proceed  weft  ward  along 
the  coaft.  Near  the  fhore  were  feveral  fmall  iflands, 
between  which  and  the  ftiore  the  Icc  was  immoveably 
fixed.  He  then  diredled  his  courfe  towards  the  fea,  in 
order  to  pafs  round  the  chain  of  iflands.  At  firft  he 
found  the  fea  more  free  to  the  north  of  thefe  iflands, 
but  obferved  much  Icc  lying  between  them.  At  laft  he 
VoL.XV.  PartL 


performed,  if  we  may  believe  the  accounts  of  the  Ruf-Kamlchat« 
fians.  According  to  fome  autlioi  s  Indeed,  fays  Mr  Coxe,  ka, 
this  navigation  has  been  open  a  century  and  an  half; 
and  feveral  veffels  at  different  times  have  paffed  round 
the  north-eaftern  extremity  of  Afia.  But  if  we  confult 
the  Ruffian  accounts,  we  fhall  find  that  frequent  expe¬ 
ditions  have  been  iinqueftionably  made  from  the  Lena 
to  the  Kovyma,  but  that  the  voyage  from  the  Kovyma 
round  Tfchutflcoi  Nofs  into  the  Eailerii  Ocean  has  been 
performed  but  once.  According  to  Mr  Muller,  this 
formidable  cape  was  doubled  in  the  year  .  648.  The 
material  incidents  of  this  remarkable  voyage  are  as 
follow.  Jo 

“  In  1648  feven  kotches,  or  veffels,  failed  from  the  v'  y  - of 
mouth  of  the  river  Kovyma,  in  order  to  penetrate  into 
the  Eaftern  Ocean.  Of  thefe,  four  were  never 
heard  of :  the  remaining  three  were  commanded  by  Si-  * 
mon  Defhneff,  Gerafim  AiikudinofF,  and  Fedot  Alex- 
eeff.  Defhneff  and  Ankudliioff  quarrelled  before  their 
departure  concerning  the  dlvifion  of  profits  and  honours 
to  be  acquired  by  their  voyage  ;  which,  however,  was 
not  fo  eafily  accompliflied  as  they  had  imagined.  Yet 
Qq  Defhneff 
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T^olc.  DePanefT in  liis  memorials  makes  no  mention  of  obflruc- 
tions  from  the  ice,  nor  probably  did  he  meet  with  any  ; 
for  he  takes  notice  that  the  fea  is  not  every  year  fo  free 
from  ice  as  it  was  at  that  time.  The^  veffels  failed  from 
the  Kbvyma  on  the  20th  of  June,  and  in  September 
they  reached  the  promontory  of  the  ITchutflci,  where 
Ankiidinolf’s  veflel  was  wrecked,  and  the  crew  diftri- 
buted  among  the  other  two.  Soon  after  this  the  two 
veffels  loll  fight  of  each  other,  and  never  joined  again. 
Defhneff  was  driven  about  by  tempefluous  winds  till 
G6lober,  when  he  was  fhipwrecked  confiderably  to  the 
fouth  of  the  Anadyr.  Having  at  lafl  reached  that  ri¬ 

ver,  he  formed  a  fcheme  of  returning  by  the  fame  way 
that  he  had  come  ;  but  never  made  the  attempt.  As 
for  Alexeeff,  after  being  alfo  fhipwrecked,  he  had  died 
of  the  feurvy,  together  with  Ankudinoff ;  part  of  the 
crew  were  killed  by  the  favages,  and  a  few  efcaped  to 
Kamfchatka,  where  they  fettled.” 

From  Captain'^  Cook’s  voyage  towards  the  north- 
eaflern  parts  of  Afia,  it  appears,  that  it  is  poflible 
D^fcojirtesj  double  the  promontory  of  Tfchutflci  without  any 
great  difficulty  :  and  it  now  appears,  that  the  conti¬ 
nents  of  Afia  and  America  are  feparated  from  one  an¬ 
other  but  by  a  narrow  flrait,  which  is  free  from  ice  j 
but,  to  the  northwards,  that  experienced  navigator  was 
everywhere  flopped  by  ice  in  the  month  of  Augufi:,  fo 
that  he  could  neither  trace  the  American  continent  far¬ 
ther  than  to  the  latitude  of  70®,  nor  reach  the  mouth 
of  the  river  Kovyma  on  the  Afiatic  continent;  though 
it  is  probable  that  this  might  have  been  done  at  another 
time  when  the  fituation  of  the  iee  was  altered  either  by 
winds  or  currents. 

On  the  whole,  therefore,  it  appears  tliat  tlie  infur- 
mountable  obflacle  in  the  north-eall  paflage  lies  between 
in  the  rivers  Piafida  and  Chatanga;  and  unlefs  there  be  in 

r.orth.eafl  that  fpace  a  connection  between  the  Afiatic  and  Ame- 
palTage.  rican  continents,  there  Is  not  in  any  other  part.  Ice, 
however,  is  as  effeCliial  an  obflniClion  as  land  :  and 
though  the  voyage  were  to  be  made  by  accident  for 
once,  it  never  could  be  efleemed  a  pafTage  calculated 
for  the  pin*pofes  of  trade,  or  any  other  beneficial  piir- 
pofe  whatever. 

Of  thft  With  regard  to  the  north-wefl  paffage,  the  fame  dif- 

jK^rth  wen  hculties  occur  as  in  the  other.  Captain  Cook’s  voyage 
has  now  affured  us,  that  if  there  is  any  llrait  which  di¬ 
vides  the  continent  of  America  into  two,  it  miifl  lie  in 
a  higher  latitude  than  70^,  and  confequently  be  perpe¬ 
tually  frozen  up.  If  a  north-wefl  paffage  can  be  found 
then,  it  mufl  be  by  failing  round  the  whole  American 
continent,  Inflcad  of  feeking  a  paffage  through  it,  which 
fome  have  fuppofed  to  exifl  in  the  bottom  of  Baffin’s 
Bay,  But  the  extent  of  the  American  continent  to 
the  northward  is  yet  unknown  ;  and  there  is  a  poffibi- 
lity  of  its  being  joined  to  that  part  of  Afia  between  the 
Piafida  and  Chatanga,  which  has  never  yet  been  circum¬ 
navigated*  It  remains  therefore  to  confider,  whether 

^r^overies  poffibility  of  attaining  the  wifhed  for  paf- 

/  covenes,  failing  dlre6lly  north,  between  the  eaflern  and 

weflern  continents. 

Of  the  pradllcability  of  this  method,  the  Honourable 
Barrington  is  very  confident,  as  appears  by  fe- 
favoiiVof  tradls  which  he  publifhed  in  the  years  1775  and 

a  roflibillty  in  confcquence  of  the  unfuccefsful  attempts  made 

of  reaching  by  Captain  Phipps,  now  Lord  Mulgrave.  See  Nor7H- 
th*  pole.  Fafage,  p,  io8.  col.  i.  top  of  the  page _ In  thefe 
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tradls  he  inilanccs  a  great  number  of  navigators  who 
have  reached  very  high  northern  latitudes ;  nay,  fome  ^ 

who  have  been  at  the  pole  itfelf,  or  gone  beyond  It. _ _ 

Thefe  inflances  are,  i.  One  Captain  Thomas  Robertfon 
affured  our  author,  that  he  had  been  in  latitude 
that  the  fea  was  open,  and  he  was  certain  that  he  c  -uid 
have  reached  the  latitude  of  83^.— 2.  From  the  t-fli- 
moiiy  of  Captain  Cheyne,  who  gave  anfwers  to  certain 
queries  drawn  up  by  ^Ir  Dalrymple  concerning  the  po^ 
lar  feas,  it  appears  that  he  had  been  in  the  latitude  of 
82^ — 3.  One  Mr  Watt  informed  our  author,  that  when 
he  was  i  7  years  of  age,  at  that  time  making  his  firft 
voyage  with  Captain  M^Callam,  a  bold  and  flcilful  na¬ 
vigator,  who  commanded  a  Scotch  whale-fifhing  fhip,  as 
during  the  time  that  the  whales  are  fuppofed  to  copu¬ 
late  no  fifhing  can  be  earned  on,  the  captain  refolved 
to  employ  that  Interval  in  attempting  to  reach  the  north 
pole.  ^  He  accordingly  proceeded  without  the  leafl  ob- 
ilrudlion  to  83J,  when  the  fea  was  not  only  open  to 
the  northward,  but  they  had  feen  no  ice  for  the  lafl 
three  degrees  ;  but  while  he  fllll  advanced,  the  mate 
complained  that  the  compafs  was  not  flcady,  and  the 
captain  was  obliged  with  relu6lance  to  give  over  his^ 
attempt. — 4.  Dr  Campbell,  the  contlniiator  of  Harris’s 
voyages,  informed  Mr  Barrington,  that  Dr  Dallie,  a  na¬ 
tive  of  Holland,  being  in  his  youth  aboard  a  Dutch 
fhip  of  war  which  at  that  time  was  iifually  fent  to  fur. 
perintendthe  Greenland  fiffier^^,  the  captain  determined > 
like  the  Scotchman  above-mentioned,  to  make  ^an  attempt 
to  reach  the  pole  during  the  interval  between  the  firfl 
and  fecond  fifheries.  He  penetrated,  according  to  the 
befl  of  Dr  Campbell’s  reeolledion,  as  far  as  S8^ ;  when 
the  weather  was  warm,  the  fea  free  from  Ice,  and  rolling 
like  the  bay  of  Bifcay.  Dallie  now  preffed  the  captain 
to  proceed  :  but  he  anfwered,  that  he  had  already  gone 
too  far,  and  fhould  be  blamed  in  Holland  for  negleSiiig 
his  flation  ;  upon  which  account  he  would  fuffer  no 
journal  to  be  kept,  but  returned  as  foon  as  poflible  to 
Spitfhergen. — 5.  In  the  year  1663-3,  Oldenburg, 
J:hen  fecretary  of  the  Royal  Society,  was  ordered  to  re- 
gifler  a  paper,  entitled  “  Several  inquiries  concerning 
Greenland,  anfwered  by  Mr  Gray,  who  had  viflted  thefe 
parts.”  The  19th  of  thefe  queries  is  the  following: 
How  near  liath  any  one  been  known  to  approach  the 
pole  ? — The  anfwer  is,  “  I  once  met  upon  thecoafl  of 
Greenland  a  Hollander  that  fwore  he  had  been  half  a 
degree  from  the  pole,  fliowlng  me  his  journal,  which 
was  alfo  attefled  by  his  mate  ;  where  they  had  feen  no 
ice  or  land,  but  all  water.” — 6.  In  Captain  Wood’s  ac¬ 
count  of  a  voyage  in  quefl  of  the  north-eall  paflage, 
we  have  the  following  account  of  a  Dutch  fliip  which 
reached  the  latitude  of  89  .  “  Captain  Goulden,  who 

had  made  above  30  voyages  to  Greenland,  did  relate  to 
his  majefliy,  that  being  at  Greenland  fome  20  years  be¬ 
fore,  he  was  in  company  with  two  Hollanders  to  the 
eaflward  of  Edge’s  illand  ;  and  that  the  whales  not  ap¬ 
pearing  on  the  fliore,  the  Flollanders  were  determined  to 
go  farther  northward;  and  in  a  fortnight’s  time  return¬ 
ed,  and  gave  it  out  that  they  had  failed  into  the  lati¬ 
tude  89'^  and  that  they  did  not  meet  with  any  ice,  but 
a  free  and  open  fea,  and  that  there  run  a  very  hollow 
grown  fea  like  that  of  the  Bay  of  Bifcay.  Mr  Gould¬ 
en  being  not  fatisfied  with  the  bare  relation,  they  pro¬ 
duced  him  four  journals  out  of  the  two  {hips,  which 
teilified  the  fame,  and  that  they  all  agreed  within  four 
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Me.  nun\ite5/^— 7.  In  the  Philofophical  Tranfaftions  for 

-"v -  167  c  we  have  the  following  paffage  :  For  it  is  well 

known  to  all  that  fail  northward,  that  moll  of  the  noi  th¬ 
em  coafts  are  frozen  up  for  many  leagues,  though  in  the 
open  fea  it  is  not  fo,  no  nor  under  the  t'e  f^  iinlefs  by 
accident.’^  3n  which  paffage  the  having  reached  the 
pole  is  alluded  to  as  a  known  fa^l,  and  as  fuch  ftated  to 
the  Royal  Society. — 8.  Mr  Miller,  in  his  Gardener's 
Didlionary,  mentions  the  voyage  of  one  Captain  John- 
fon,  who  reached  88  degrees  of  latitude.  Mr  Barring¬ 
ton  w^as  at  pains  to  find  a  full  account  of  this  voyage  ; 
but  met  only  with  the  following  paffage  in  Buffon's 
Natural  Hiftor)^  which  he  takes  to  be  a  confirmation 
of  it.  ‘‘  I  have  been  allured  by  perfons  of  credit,  that 
an  Englifh  captain,  whofe  name  was  Monfon,  Inllead  of 
feeking  a  paffage  to  China  between  the  northern  coun¬ 
tries,  had  diredled  his  courfe  to  the  pole,  and  had  ap¬ 
proached  it  within  two  degrees,  where  there  was  an 
open  fea,  without  any  Ice."  Here  he  thinks  that  Mr 
Buffon  has  mlllaken  Johnfon  for  Monfon. — 9.  A  map 
of  the  northern  hemifphere,  publlfhed  at  Berlin  (under 
the  diredllon  of  the  Academy  of  Sciences  and  Belles 
l.etters),  places  a  fliip  at  the  pole,  as  having  arrived 
there  according  to  the  Hutch  accounts. — 10.  Moxon, 
hydrographer  to  Charles  II.  gives  an  account  of  a  Hutch 
{hip  having  been  two  degrees  beyond  the  pole,  which 
was  much  relied  on  by  Wood.  This  veffel  found  the 
weather  as  warm  there  as  at  Amfterdam. 

Befides  thefe,  there  are  a  great  number  of  other  tef- 
tlmonles  of  (hipsw^hich  have  reached  the  lat.  of  81,  82, 
83,  84(A),  &c.  ;  from  all  wHch  our  author  concludes, 
that  if  the  voyage  is  attempted  at  a  proper  time  of  the 
year,  there  would  not  be  any  great  difficulty  of  reaching 
the  pole.  Thofe  vaff  pieces  of  ice  which  commonly 
obftrud  the  navigators,  he  thinks,  proceed  from  the 
mouths  of  the  great  Afiatic  rivers  which  run  northwar  d 
into  the  frozen  ocean,  and  are  driven  eaftward  and  weft- 
ward  by  the  currents.  But  though  we  ftiould  fuppofe 
them  to  come  dire<ftly  from  the  pole,  ftiil  our  author 
thinks  that  this  affords  an  undeniable  proof  that  the 
pole  itfelf  Is  free  from  ice  ;  becaufe,  when  the  pieces 
leave  It,  and  come  to  the  fouthward.  It  is  impoffible 
that  they  can  at  the  fame  time  accumulate  at  the  pole. 
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The  extreme  cold  of  the  winter  air  on  the  continents 
of  Afia  and  America  has  afforded  room  for  fufpiclon,  ^ 

that  at  the  pole  itfelf,  and  tor  fcveral  degrees  to  the  why'^ve 
fouthward  of  it,  the  fea  muft  be  frozen  to  a  vaft  depth  Ciinnot  fup- 
in  one  folid  cake  of  ice  ;  but  this  Mr  Barrington  refutes  ^<2  the 
from  feveral  conllderations.  In  the  firft  place,  he  fays, 
that  on  fuch  a  fuppofition,  by  the  continual  intenfity  .  be 
of  the  cold,  and  the  accumulation  of  fnow  and  frozen  frozen, 
vapour,  this  cake  of  ice  muft  have  been  increaling  in 
thicknefs  fince  the  creation,  or  at  leaft  fince  the  deluge  ; 
fo  that  now  it  muft  be  equal  In  height  to  the  higheft; 
mountains  In  the  world,  and  be  vlfible  at  a  great  diftance, 

Befides,  the  pieces  broken  off  from  the  fides  of  fuch  an 
Immenfe  mountain  muft  be  much  thicker  than  any  Ice 
that  is  met  with  In  the  northern  ocean  ;  none  of  which  is 
above  two  yards  in  height  above  the  furface  of  the  wa¬ 
ter,  thofe  immenfe  pieces  called  ice-mountains  being  al¬ 
ways  formed  on  land. 

Again,  the  fyftem  of  nature  Is  fo  formed,  that  all  parts 
of  the  earth  are  expofed  for  the  fame  length  of  time,  or 
nearly  fo,  throughout  the  year  to  the  rays  of  the  fun. 

But,  by  reafon  of  the  fpheroidal  figure  of  the  terraque¬ 
ous  globe,  the  poles  and  polar  regions  enjoy  the  fun 
fomewhat  longer  than  others  ;  and  hence  the  Hutch 
who  wintered  in  Nova  Zembla  In  1672  faw  the  fun  a 
fortnight  fooner  than  they  ought  to  have  done  by  aftro- 
nomical  calculations.  By  reafon  of  this  flatnefs  about 
the  poles,  too,  the  fun  not  only  fiiines  for  a  greater  fpace 
of  time  on  thefe  inhofpitable  regions,  but  with  lefs  ob¬ 
liquity  in  the  fummer-tlme,  and  hence  the  effedl  of  his 
rays  muft'be  the  greater.  Now  Mr  Barrington  confiders 
it  as  an  abfurd  fuppofition,  that  this  glorious  luminary 
ftiould  ftiine  for  fix  months  on  a  cake  of  barren  ice  where 
there  is  neither  animal  nor  vegetable. .  He  fays  that  the 
polar  feas  are  alBgned  by  nature  as  the  habitation  of  the 
whales,  the  largeft  animals  in  the  creation  ;  but  if  the 
greateft  part  of  the  polar  feas  are  for  ever  covered  with 
an  impenetrable  cake  of  ice,  thefe  huge  animals  will  be 
confined  within  very  narrow  bounds ;  for  they  cannot 
fubfift  without  frequently  coming  to  the  top  of  the 
water  to  breathe. 

Laftly,  the  quantity  of  water  frozen  by  different  de-  q 
grees  of  cold  is  by  no  means  diredlly  in  proportion  to 

Q^q  2  the  ii  not  al¬ 

ways  in 

- — — — - 7— - - - -  proportion 


.  r  •  to  the  de- 

(a)  See  M.  Bauche^s  Ohfervatwns  on  the  North  or  Ice  Sea,  where  he  gives  an  account  of  various  attempts  gree  of 
made  to  reach  the  pole,  from  which  he  is  convinced  that  the  fea  is  there  open,  and  that  the  thing  is  pradicable.  cold. 

M.  de  Pages,  in  his  Travets,  Vol.  HI.  informs  us,  that  he  wifhed  to  take  a  voyage  to  the  north  feas,  for  the 
purpofe  of  bringing  under  one  view  the  various  obftacles  from  the  ice,  which  have  impeded  the  refearches  of 
navigators  in  thofe  feas  ;  and  for  this  purpofe  he  was  prepared  to  continue  his  voyage  to  as  high  a  latitude  as 
poffible,  and  that  he  might  be  able  to  fay  whether  any  land  adually  exifts  north  from  the  coaft  of  Greenland. 

He  failed  without  any  encouragement  from  his  court  (France)  on  the  ifth  of  April  177^  from  the  J^'exel,  in 
a  Hutch  veffel  bound  to  Spltfbergen.  On  the  16th  of  May  ffie  was  a  little  way  north  of  81O,  the  higheft  lati¬ 
tude  fhe  reached. 

Being  now  (fays  the  author)  lefs  tlian  r8o  leagues  from  the  pole,  the  idea  of  fo  fmall  a  diftance  ferved 
effedlually  to  awaken  my  curiofity.  Flad  I  been  able  to  infpire  m.y  fellow-voyagers  with  fentiments  iimilar  to 
my  own,  the  winds  and  cuiTents  which  at  this  moment  carried  us  faft:  towards  tue  pole,  a  region  hitherto  deemed 
inacceflible  to  the  eye  of  mortals,  would  have  been  fainted  with  acclamations  of  joy.  J  11  is  quarter,  however,  u 
not  the  moft  eligible  for  fuch  an  cntei  prize  :  here  the  fea  lying  in  the  vicinity  of  thofe  banks  of  Ice,  fo  frequent 
a  little  farther  to  the  weft,  is  mueli  too  confined.  Neverthelefs;  when  I  confider  the^  very  changeable  nature 
of  the  ftioals  under  whatever  form,  even  in  their  nioift  crowded  and  compad  ftate  ;  their  conftant  changes  and 
concuffions  which  break  and  detach  them  from  one  another,  and  the  various  expedients  that  may  be  employed 
for  freeing  the  ffiip  from  confinement,  as  well  as  for  obviating  impending  danger — I  am  far  from  viewing  a,voy-> 
to  the  pole  as  a  chimerical  idcat" 
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the  inlcufity  of  the  cold,  but  likewlk:  to  the  duration 
of  it.  l^hus,  large  bodies  of  water  are  never  frozen  in 
any  temperature  of  fhort  duration,  though  Hiallow  bo¬ 
dies  often  are.  Our  author  obferves,  that  as  much  of 
a  given  mafs  of  water  was  frozen  in  five  hours  of  a  tem¬ 
perature  I  z”  below  the  freezing  point,  as  was  frozen  in 
one  hour  of  the  temperature  50"  below  it ;  and  that 
long  duration  of  the  temperature  betw^een  20  and  32 
is,  with  regard  to  the  congelation  of  water,  equivalent 
to  intenfity  of  cold  fuch  as  is  marked  g  and  below  o  in 
Fahrenheit,  but  of  fhort  duration.  See  Cold  and  Con- 

GELATiON. 

fvlf  Porf-  other  hand,  Mr  Forfter,  in  his  Obfervations, 

ter's  a-gu*  takes  the  contrary  fide  of  the  quellion  with  no  little 
ment-i  a-  vehemence.  I  know  (fays  he)  that  M.  de  BufFon, 
poirlhiliry  and  Crantz,  were  of  opinion,  that  the  ice 

reach  fnund  in  the  ocean  is  formed  near  the  lands  only  from 

ing  the  the  frelh  water  and  ice  carried  down  into  the  fea  by  the 

many  rivers  in  Siberia,  Hudfon’s  Bay,  Sec, ;  and  there¬ 
fore,  when  we  fell  in  with  fuch  quantities  of  ice  in  De¬ 
cember  1772,  I  expelled  we  fhouldfoon  meet  with  the 
land  from  whence  thefe  ice  maffes  had  been  detached. 
But  being  difappointed  in  the  difeovery  of  this  land, 
though  xve  penetrated  beyond  the  67*’  twice,  and  once 
beyond  71^,  fouth  latitude,  and  having  befides  fome 
other  doubts  concerning  the  exiftence  of  the  pretended 
fouthern  continent,  I  thought  it  necelTary  to  inquire 
what  reafons  chiefly  induced  the  above  authors  to  form 
the  opinion  that  the  ice  floating  in  the  ocean  muft  be 
formed  near  land,  or  that  an  auflral  land  is  abfolutely 
requifite  for  that  purpofe  ;  and  having  looked  for  their 
arguments,  I  find  they  amount  chiefly  to  this ;  ‘  That 
the  ice  floating  in  the  ocean  is  all  frefh  ^  that  fait  water 
does  not  fi'eeze  at  all ;  or  if  it  does,  it  contains  briny 
particles.  They  infer  from  thence,  that  the  ice  in  the 
ocean  cannot  be  formed  in  the  fea  far  from  any  land ; 
there  mull  therefore  exift  auftral  lands  ;  becaufe,  in  or¬ 
der  to  form  an  idea  of  the  original  of  the  great  ice-maffeS' 
agreeably  to  what  is  obferved  in  the  northern  hemifphere, 
they  find  that  the  firft  point  for  fixing  the  high  ice- 
iflands  is  the  land ;  and,  fecondly,  that  the  great  quan¬ 
tity  of  flat  ice  is  brought  down  the  rivers.’  I  have  im¬ 
partially  and  carefully  confidered  and  examined  thefe 
arguments,  and  compared  every  circumftance  with  what 
we  faw  in  the  high  fouthern  latitude,  and  with  other 
known  fa6ls  ;  and  will  here  infert  the  refult  of  all  my 
inquiries  on  this  fubjedf. 

“  Firft,  they  obferve  the  ice  floating  in  the  ocean  to 
yield,  by  melting,  frefii  water  :  which  I  believe  to  be 
true.  However,  hitherto  it  has  by  no  means  been  ge¬ 
nerally  allowed  to  be  frefti  :•  for  Crantz  fays  exprefsly, 
that  ^  the  flat  pieces  (forming  what  they  call  the  ke- 
fields)  are  fait,  becaufe  they  were  congealed  from  fea- 
v^ater.’  I’he  ise  taken  up  by  us  for  watering  the  filip 
was  of  all  kinds,  and  neverthelefs  we  found  it  conftantly 
frefh  :  Which  proves,  either  that  the  principle  of  ana¬ 
logy  cannot  be  applied  indiferiminately  in  both  lieml- 
fpheres ;  and  that  one  thing  may  be  true  in  the  northern 


hemifphere  which  is  quite  othenvife  in  the  fouthern, 
from  reafons  not  yet  known  or  difeovered  by  us  ;  or  we  "’•v— 
muft  think  that  Crantz  and  others  are  miftaken,  who 
fuppofe  the  ice  floating  in  the  ocean  to  be  fait. 

The  next  remark  is,  That  fait  water  does  not  freeze 
at  all  j  or  if  it  does,  it  contains  briny  particles.  M.  de 
BufFon  tells  us,  ‘  that  the  fea  between  Nova  Zembla 
and  Spitzbergen,  under  the  79O  north  latitude,  does  not 
freeze,  as  it  is  there  confiderably  broad  :  and  that  it 
is  not  to  be  apprehended  to  find  the  fea  frozen  not  even 
under  the  pole  itfelf ;  for  indeed  there  is  no  example  of 
having  ever  found  a  fea  wholly  frozen  over,  and  at  a 
confiderable  diftance  from  the  fhores ;  that  the  only  in- 
ftance  of  a  fea  entirely  frozen  is  that  of  the  Black  Sea, 
which  is  narrow  and  not  very  fait,  and  receives  a  great 
many  rivers  coming  from  northern  regions,  and  bnnging“ 
down  ice :  that  this  fea  therefore  fometimes  freezes  to  fuch 
a  degree,  that  its  whole  furface  is  congealed  to  a  confider-' 
able  thicknefs  j  and,  if  the  hiftorians  are  to  be  credited^ 
was  frozen,  in  the  reign  of  the  emperor  Coiiftantine 
Copronymus,  30  ells  thick,  not  including  20  ells  of  fnow 
which  was  lying  on  the  ice.  This  fadl,  continues  M.  de 
BufFon,  feems  to  be  exaggerated ;  but  it  is  true,  how- 
ever,  that  it  freezes  almoft  eveiy  winter ;  whilft  the 
high  feas  which  are  1000  leagues  nearer  ^towards  the 
pole  do  not  freeze ;  which  can  have  no  other  cauie 
than  the  difference  in  faltnefs,  and  the  little  quantity  of 
ice  carried  out  by  rivers,  if  compared  to  the  enormous 
quantity  of  ice  which,  the  rivers  convey  into  the  Black 
Sea.’  M.  de  BufFon  is  not  miftaken  when  he  mentions 
tliat  the  Black  Sea  frequently  freezes.  Strabo  infonus 
us,  that  the  people  near  the  Bbfphorus  Cimmeriiis  pafs* 
this  fea  in  carts  from  Panticapaeum  to  Phanagorea;  and 
that  Neoptolemus,  a  general  of  Mitliridates  Eupator,. 
won  a  battle  with  his  cavalry  on  the  ice  on  the  very^ 
fpot  where  he  gained  a  naval  vi<ftoi*y  in  the  fummer. 
Marcellinus  Comes  relates,  that  under  the  confulflnp  of 
Vincentius  and  Fra  vita,  in  the  year  40  x  after  Chrlft,  the 
whole  furface  of  the  Pont  us  was  co  vered  with  ice,  and 
that  the  ice  in  fpring  was  carried  through  the  Propontis, 
during  30  days,  like  mountains,  Zonaras  mentions  the  fea 
between  Conftantinople  and  Scutari  frozen  to  fuch  a  de¬ 
gree  in  the  reign  of  Conftantine  Copronymus,  that  even 
loaded  carts  paffed  over  it.  The  prince  Demetrius  Cante- 
mir  obferves,  that  in  the  year  1620-1  there  happened  fo 
intenfe  a  froft,  that  the  people  walked  over  the  ice  from 
Conftantinopk  to  Iflcodar.  All  thefe  inftances  confirm 
M.  de  Buffon’s  affertion.  But  as  this  great  natural 
hiftorian  fays  that  the  Black  Sea  is  the  only  inftance 
of  a  fea  being  entirely  frozen  (b),  I  muft  beg  leave  to 
diflent  from  him  ;  for  it  is  equally  well  attefled  that  the 
Baltic  is  fometimes  entirely  frozen,  according  to  Cafpar 
Sehutz’s  account.  In.  the  year  1426,  the  winter  was 
fo  feyere,  that  people  travelled  over  the  ice  acrofs  the 
Baltic  from  Dantzic  to  Lubeck  ;  and  the  fea  was  like-- 
wife  pafiable  from  Denmark  to  Mecklenburgh  :  and  in 
the  year  1459  the  whole  Baltic  was  entirely  frozen,  fo’ 
that  perfons  travelled,  both  on  foot  and  on  horfeback, , 

over 


year  860  the  Mediterranean  was  covered  with  ice,  fo  that  people  travelled  in  carts  and  horfes  acrofs’ 
the  Ionian  bea  to  Venice;  ( Hermannus  Contra&us  ap.  Piflor.  Script,  t.  ii.  p.  236.)  And  in  1234  the  Mediter- 

Tanean  was  again  thus  frozen,  that  the  Venetian  mercliants  travelled  over  the  ice  with  their  merchandife  to  what 
place  they  chofe  y  Matth,  p.  78,  ' 
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role,  over  I'ce  from  Denmark  to  the  Venedick  Haiif-towns, 

— -  caJled  Lxibech,  IVlJmar,  Rojocl,  and  Stralfund,  which 

liad  never  happened  before  ;  people 
acrofs  the  Baltic  over  ice  from  Reval  m  to 

Denmark  and  to  Sweden,  and  back  again,  without  the 
leafl.  danger  (c).  But,  according  to  Saemund  Frode, 
even  the  great  Gennan  Ocean  between  Denmark  and 


Now,  If  fix  or  feven  degrees  of  latitude,  containing 
from  ^60  to  420  fea-miles,  are  not  to  be  reckoned  a 
^reat  diftance  from  the  land,  I  do  not  know  in  what 
manner  to  argue,  becaufe  no  diftance  whatfoever  will 
be  reckoned  far*  from  any  land.  Nay,  if  the  Coffack 
Markoff,  being  mounted  on  one  of  the  highell  ice- 
mountains,  may  be  allowed  to  fee  at  leafl  to  the  diflance 
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even  the  great  German  Ocean  of  20  kagucs,  the  extent  alluded  to  above  muft  them 

Norway  was  frozen  in  tne  year  1048,  fo  thzt  thc  ^  1  e  increafed  to  480  Englifh  fea-miles  ;  which  certainly 


frequently  ran  over  the  ice  from  one  country  to  the 
otlier.  The  great  northern  ocean  is  Idcewife  molt  cer¬ 
tainly  fometimes  frozen  to  a  great  diflance  from  any 
land  ;  for  Muller  relates,  that  in  the  year  1715  a  Coi- 
fack  called  Marhf,  with  fome  other  perfons,  was  lent 
1)V  tlie  Ruffian  government  to  explore  the  north  lea ; 
but  finding  it  next  to  impoffible  to  make  any  progreis 
during  fummev  on  account  of  the  vaft  quantities  ol  ice 
commonly  filling  this  ocean,  he  at  lall  detenmned  to 
try  the  experiment  during  winter.  He  therefoie  took 
feveral  (ledges  drawn  according  to  t>ie  cuftom  ol  the 
country  by  dogs,  which  commonly  go  about  8o  or  lOO 
verfts  per  day,  105  of  which  make  a  degree  ;  and  on 
March  the  1 5th,  old  ayle,  with  this  caravan  of  nine 
perfons,  he  left  the  ffiores  of  Siberia  at  the  mouth  of  the 
river  Yana,  under  the  71“  of  north  latitude,  and  pro- 
ceeded  for  feven  days  together  northward,  fo  tliat  he 
had  reached  at  leafi  the  77“  or  78°  north  latitude,  wffieu 
he  was  aopped  by  the  Ice,  which  there  began  to  appear 
in  the  fliape  of  prodigious  mountains.  He  climbed  up 
to  the  top  of  fome  of  thefe  ice-mountains :  but  feeing 
from  tlience  no  land,  nor  any  thing  except  ice  as  for 
as  the  eye  could  reach,  and  having  befides  no  more  food 
for  his  dogs  left,  he  thought  it  very  neccffiiry  to  return  ; 
which  he  with  great  difficulty  performed,  on  April  the 
sd,  as  feveral  of  the  dogs,  which  had  perilhed  for  want, 
were  employed  to  fupport  thofe  that  remained  alive. 
Thefe  fads,  I  believe,  will  convince  the  unprejudiced 
reader,  that  there  are  other  feas  befides  the  Black  Sea 
which  really  do  freeze  in  winter,  and  that  the  ice  earned 
d.own  the  rivers  could  not  at  leaft  freeze  the  German 
Ocean  between  Norway  and  Denmark,  becaule  the 
rivers  there  are  fo  fmall,  and  bear  a  very'  mconfiderable 
proportion  to  the  immenfe  ocean,  which,  according  to 
Lperiments  made  by  Mr  Wilke,  is  veiy  fait,  though 
near  the  laud,  in  the  Swediih  harbour  of  Landferona. 


be  increafed  to  480  Dnglilh  fea-miles  ;  which  certainly 
is  very  confiderable,  and  makes  it  more  than  probable 
that  the  ocean  is,  frozen  in  winter,  in  high  northern  lati¬ 
tudes,  even  as  far  as  the  pole.  Befides,  it  invalidates 
the  argument  which  thefe  gentlemen  vvilh  to  infer  from, 
thence,  that  the  acean  does  net  freeze  in  high  latitudes  y  efpe~ 
dally  -where  there  is  a  confiderably  broad  Jea  ;  for  we  have 
ftown  Inftances  to  the  contrary. 

“  But  M.  de  Buffon  fpeaks  of  ice  earned  down  the. 
rivers  into  the  northern  ocean,  and  forming  there  theft*. 
Immenfe  quantities  of  ice.  ‘  And  in  cafe,  fays  he,  we 
would  fuppofe,  againft  aU  probability,  that  at  the  pole 
it  could  be  fo  cold  as  to  congeal  the  furface  oi  the  lea,, 
it  would  remain  equally  incomprehenfible  liovv  tliele 
enormous  floating  ice-mafles  could  be  formed,  if  they 
had  not  land  for  a  point  to  fix  on,  and  from  whence- 
tliey  are  fevered  by  the  heat  of  the  fun.  The  two  fliips. 
which  the  India  Company  fent  in  1739  upon  the  dil- 
covery  of  the  aiiflral  lands,  found  ice  in  47  or  48 
fouth  latitude,  but  at  no  great  diftance  from  land  ;  vvhicli 
they  difeovered,  without  being  able  to  approach  it. 
I'his  ice,  therefore,  muft  have  come  from  the  intenor 
parts  of  the  lands  near  the  fouth  pole  ;  and  we  mult 
eonieaure,  that  it  follows  the  courf»  of  feveral  large 
rivers,  wafiilng  tliefe  unknown  lands,  In  the  fame  man- 
ner  as  the  rivers  Oby,  the  Ycnifea,  and  the  other  great 
rivers  which  fall  into  the  northern  fea„  carry  the  ice- 
mafles,  which  flop  up  the  ftraits  of  Waigats  for  the 
greater  part  of  the  year,  and  render  the  laita^rian  fea 
inacceffible  upon  this  coiirfe.’  Before  we  can  allow  the 
analogy  between  the  rivers  Oby,  Yenifea,  and  the  relt 
which  fall  into  the  northern  ocean,  and  thofe  coming 
from  the  interior  parts  of  the  auftral_  lands,  let  us  com¬ 
pare  the  fituation  of  both  countries,  fuppofing  the 
Lftral  lands  reaUy  to  exift.  The  Oby,  Yenifea,  and’ 
the  reft  of  the  aiberlan  rivers,  falling  down  into  the 

northern; 
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«i”cl’«Vtag  fourteen  wedeo,  coveecd  «.h  ice  bert.een  dl  .he  D.niih.nd  S.vcdilh  Moods. 
rlJeei. dKS.  t.  M.  h„r,„e.  .,er  the  ice  o.  .he  Eal.ic  during  f.«  .eeks., 

(id.  ibid.)  „  t  n  r Vandal  l  x.  c.  40.')  The  whole  fea  was  co¬ 
in  1423  the  ice  bore  riding  from  Pruffia  to  Lubec.  j.  if  .  121:.) 

vered  with  iee  from  Mecklenburg  to  D-mark.  ^  ^  _  261.)  'Panta  erat  hyems,  ut  concreto. 

In  1461  (fays  Nicol.  Marfihallus  in  Annul  Herul.  ^  ^  q  „  (Iceland)  etOrcades  veherentiir  e 

qvelu  oceano  plauftris  mfflia  paffuum  fupra  CCC  merces  ad  ultenam  1  hylen  4 

Germania  tota  pene  bruma.  ,  between  Fionia  and  Sealand,  w'as  thus  frozen, 

I.  ,545  ,h.  te.  be...*.n  EoJocl,  ..d  Ueo™*.  Storf.,  ond  one.  were  pnt.  nf. 

that  the  people  travelled  over  the  ice  on  foot,  vvitn  lieagc 

“rfoVi  t  L«tl  o,  r«.  be.u.ee„  Nortvoy  ond  DeumoA  w.s  f.ooe. ,  .hov  from,  OesOo,  1.  N.rt...T,  ri.ey 
could  travel  on  it  to  Jutland.  (Strelow  Cbron^  Juthihtid^  p.  14  *] 
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northern  ocean,  have  their  foiircea  in  48’  aiid  50°  north 
“■  latitude,  where  the  climate  is  mild  and  capable  of  Jiro- 
■ducing  corn  of  all  kinds.  All  the  rivers  of  tliis  great 
continent  increafing,  thefe  great  rivers  have  likewife  their 
lources  in  mild  and  temperate  climates*  and  the  main 
direftion  of  their  courfe  is  from  fouth  to  north  ;  and 
the  coalf  of  the  northern  ocean,  .not  reckoning  its  finu* 
ofities,  runs  in  general  weft  and  eaft.  The  fmall  rivers 
which  are  formed  in  high  latitudes  have,  properly  fpeak- 
ing,  no  fources,  no  fprings,  but  carrjf  off  only  the  wa¬ 
ters  generated  by  the  melting  of  fnow  in  fpring,  and  by 
the  fall  of  rain  in  the  fliort  fummer,  and  are  for  the 
greatefl  part  dry  in  autumn.  And  the  reafon  of  this 
phenomenon  is  obvious,  after  confidering  the  conftitu- 
tion  of  tlie  earth  in  thofe  high  northern  climates.  At 
Yakutflc,  in  about  62°  north  latitude,  the  foil  is  eter¬ 
nally  frozen,  even  in  the  height  of  fummer,  at  the  depth 
of  three  feet  from  the  furface.  In  the  years  i68j  and 
1686,  an  attempt  -was  made  to  dig  a  well ;  and  a  man, 
by  great  and  indefatigable  labour,  continued  during  two 
fummer-fcafons,  and  fucceeded  fo  far  in  this  laborious 
taflt,  that  he  at  laft  reached  the  depth  of  pi  feet  5  but 
the  whole  earth  at  this  depth  was  frozen,  'and  he’  met 
with  no  water  ;  which  forced  him  to  defift  from  fo  fruit- 
lefs  an  attempt.  And  it  is  eafy  to  infer  from  hence 
how  impofTible  it  is  that  fprings  fhould  be  formed  in  the 
,  womb  of  an  eternally  frozen  foil. 

‘‘  The  argument,  therefore,  is  now  reduced  to  this, 

■  Thai  fait  'Water  does  not  freeae  at  -all ;  or,  if  it  does,  the 
ice  contains  briny  particles.  But  wt  have  already 
produced  numberlefs  inftances,  that  the  fea  does 
freeze  ;  nay,  Ciantz  allows,  that  the  flat  pieces  of  ice 
ore  fait  becaufe  they  were  congealed  from  fea-auater.  We 
beg  leave  to  add  a -few  decifive  fads  relative  to  the  free¬ 
zing  of  die  fea.  Barentz  obfeiwes  in  the  year  1 596, 
September  the  1 6th,  the  fea  froze  two  fingers  thick, 
and  next  night  the  ice  was  as  thick  again.  This  hap¬ 
pened  in  the  midft  of  September;  what  effed  then 
mull  the  intenfe  froft  of  a  night  in  January  not  pro¬ 
duce  ?  When  Captain  James  wintered  in  Charleton’s 
Ifle,  the  fea  froze  in  the  middle  of  December  1631. 

It  remains,  therefore,  only  to  examine,  whether  the' 
ice  foimed  in  the  fea  muft  neceiTarily  contain  briny 
particles.  And  here  I  find  myfe'lf  in  a  veiy  difairree- 
able  dilemma  ;  for  during  the  intenfe  froft  of  the  win¬ 
ter  in  177^,  two  fets  of  experiments  were  made  on  the 
leezing  of  fea-water,  and  publilhed,  contradiding  one 
another  almoft  in  every  material  point.  The  one  by 
Mr  Edward  Nairne  F.  R.  S.  an  ingenious  and  accurate 
obfeiver  5  the  other  by  Dr  Higgins,  who  reads  lee- 
tures'on  chemiftry  and  natural  phllofophy,  and  confe- 
puently  mull  be  fuppofed  to  be  well  acquainted  with 
the  fubjed.  I  will  therefore  ftill  venture  to  confidcr 
the  queftion  as  undecided  by  thefe  experiments,  and 
content  mvfelf 


con  ent  myfelf  witli  making  a  few  obfervations  on 
them :  but  previoufty  I  beg  leave  to  make  this  gene¬ 
ral  remark,  that  thofe  ivho  are  well  acquainted  with 
mechanics,  chemiftry,  natural  philofophy,  and  the  va¬ 
rious  arts  which  require  a  nice  obfervation  of  minute 
circumftances,_  need  not  be  informed,  that  an  experi¬ 
ment  or  machine  fucceeds  often  veiy  well  when  made 
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.upon  a  fmaller  fcale,  but  will  not  anfwer  if  undertahea  Pole 

at  large  ;  and,  vice  verfoy  machines  and  exiieriments - 

executed  upon  a  fmall  fcale  will  not  produce  the  effe£l 
which*  they  certainly  have  when  made  in  a  more  enlar^ 
ged  manner.  A  few  years  ago  an  experiment  made 
on  the  dyeing  of  fcarlet,  did  not  fucceed  when  under- 
t^^  on  a  fmall  fcale,  whereas  it  produced  the  defired 
eifedl  when  tried  at  a  dyer’s  houfe  with  the  large  ap¬ 
paratus  ;  and  it  evidently  confirms  the  above  aflertion, 
which  I  think  I  have  a  right  to  apply  to  the  freezing 
of  falt-water.  It  is  therefore  probable,  that  the  ice 
formed  in  the  ocean  at  large,  in^  a  higher  latitude,  and 
m  a  more  intenfe  degree  of  cold,  whereof  we  have  no 
idea  here,  may  become  folid,  and  free  from  any  briny 
^rticles,  though  a  few  experiments  made  by  Ur 
his  houfe,  on  the  freezing  of  falt-water, 
ddf  ^  loofe  fpongy  ice  filled  with  briny  par- 

‘  The  ice^  formed  of  fea-water  by  Mr  Nairne  wasRefulfof 
3^  hiches  long,  and  2  inches  in  diameter ;  Nairn'* 
It  follows  from  thence,  that  the  wafhing  the  outfide  of  ^ 

this  ice  in  frefh  water,  could  not  affed  the  infide  of  a 
laid  piece  of  ice.  This  ice  when  melted  yielded  frefh jea. 
water,  which  was  fpecihcally  lighter  than  water  which 
yas  a  mixtnie  of  rain  and  fnow-water,  and  next  in 
hghtnefs  to  diflilled  water.  Had  the  ice  thus  obtain¬ 
ed  not  been  frefh,  the  refiduum  of  the  fea-water,  af- 
ter  this  ice  had  been  taken  out,  could  not  have  been 
Ipecihcally  heavier  than  fea-water,  which,  however, 
was  the  caft  in  Mr  Nairne’s  experiment.  It  feems, 
therefore,  in  my  opinion,  evident  from  hence,  that 
lalt-water  does  freeze,  and  has  no  other  briny  par¬ 
ticles  than  what  adhere  to  its  outfide.  All  this  per- 
fedtly  agrees  with  the  curious  faa  related  by  Mr  A- 
danfon  (d),  who  had  brought  to  France  two  bottles  of 
fea-water,  taken  up  in  different  parts  of  the  ocean,  in 
order  to  examine  it,  and  to  compare  its  faltnefs,  when 
more  at  leifure;  but  both  the  bottles  containing  the 
lalt-water  were  burft  by  being  frozen,  and  the  water 
.  inciting  tlie  ice  proved  perfeaiy  frefn. 

This  faa  IS  fo  fairly  Hated,  and  fo  very  natural,  that 
1  cannot  conceive  it  is  neceffary  to  fuppofe,  with¬ 
out  the  leafl  foundation  for  it,  that  the  bottles  <were  charts 
gecly  or  that  Mr  Adanfon  does  not  mention  the  clrcumjlance 
by  which  the  fea-water  was  thus  altered  upon  its  being  difi 
folved :  for  as  he  exprefsiy  obferves  the  bottles  to  ha\x 
been  burft,  it  is  obvious  that  the  concentrated  briny 
parts  ran  out,  and  were  entirely  drained  fi*om  the  ice, 
which  was  formed  of  the  frefh  water  only. 

by  Dr  Higgins  from  fea-water, 
c^jijiect  of  ihtn  lorntmiy  adhering  lo  each  other  weok/y, 

Ur  Higgms  took  out  the  frozen  ice  from  the  veffels 
wherein  he  expofed  the  fea-water,  and  continued  to  do 
fo  till  the  remaining  concentrated  fea-water  began  to 
form  cry^flals  of  fea-falt.  Both  thefe  experiments,  there- 
fore,  by  no  means  prove  what  the  Doftor  intended  to 
infer  from  thence ;  for  it  was  wrong  to  take  out  fuch 
ice,  which  only  conjifted  of ^  tjyn  lamina^  adhering  to  each 
other  rjjeakly.  Had  he  waited  with  patience,  he  would 
have  obtained  a  hard  ice  as  well  as  Mr  Nairne,  which, 
by  a  more  perfedl  congelation,  would  have  excluded 

the 


(d)  Second  Supplement  to  the  Probability  of  reaching  the  North  Pole,  p.  1 19. 


P  O'  L  C  ]  POL 


the  briny  particles  intercepted  between  the  tUn  lamhw^ 
adhering  to  each  other  ^veakly  ;  and  ^vould  have  c;pniiea- 
ed  thelaminx,  by  others  formed  by  frefh  water.  The 
Dodor  found  afterwards,  it  is  true,  thicker  and  fomc- 
what  more  foiid  ice  ;  but  the  fea-water  had  already  been 
fo  much  concentrated  by  repeated  congelations,  that  it 
is  no  wonder  the  ice  formed  in  it  became  at  lall  brack- 
ifh  ;  it  fliould  feem,  then,  that  no  conclufive  arguments 
can  be  drawn  from  thefe  experiments. 

“  There  are  two  other  objedlions  agalnll  the  for¬ 
mation  of  the  ice  in  the  great  ocean.  The is  taken 
from  the  immenfe  bulk  and  fize  of  the  ice  maffes  form¬ 
ed  in  the  ocean, .  which  is  the  deepejl  mafs  of  nvater  <we 
kno'iv  of.  But  it  has  been  experimentally  proved,  that  in 
the  midft  of  fummer,  in  the  latitudes  of  55%  55^  26',  and 
64®  fouth,  at  ICO  fathoms  depth,  the  thermometer  Hood 
at  34°,  'iAfi  and  32^  ;  and  that  in  all  inilances,  the  dif¬ 
ference  between  the  temperature  at  top  and  100  fa¬ 
thoms  depth  never  exceeded  four  degrees  of  Fahren¬ 
heit's  thermometer,  or  that  the  temperature  of  the  air 
did  not  differ  five  degrees  from  that  of  the  ocean  at 
100  fathom  deep.  If  we  now  add  to  this,  that  be - 
vond  the  7 1  o  fouth  the  temperature  of  the  air  and 
ocean  mull  be  ft  ill  colder,  and  that  the  rigours  of  an  an- 
tar£lic  winter  are  certainly  more  than  fufheient  to  cool 
the  ocean  to  28 which  is  requlfite  for  congealing 
the  aqueous  particles  in  it ;  if  we  moreover  confider, 
that  thefe  fevere  frofts  are  continued  during  fix  or  eight 
months  of  the  year,  we  may  eafily  conceive  that  there 
is  time  enough  to  congeal  large  and  extenfive  maffes  of 
ice.  But  it  is  like  wife  certain,  that  there  is  more  than 
one  way  by  which  thofe  immenfe  ice  maffes  are  formed. 
We  fuppofe  very  juftly,  that  the  oceaa  does  freeze,  ha- 
ving  produced  fo  many  inftances  of  it ;  we  allow  like- 
wife,  that  the  ice  thus  formed  in  a  calm,  perhaps  does 
not  exceed  three  or  four  yards  in  thicknefs ;  a  ftorm 
probably  often  breaks  fuch  an  ice-field,  which  Crantz 
allows  to  be  200  leagues  one  way  and  80  the  other ; 
the  preffure  of  the  broken  fragments  againft  one  ano¬ 
ther  frequently  fets  one  upon  the  other  piece,  and  they 
freeze  in  that  manner  together;  feveral  fuch  double 
pieces,  thrown  by  another  preffure  upon  one  another, 
form  at  laft  large  maffes  of  miles  extent,  and  of  20, 
40,  60,  and  more  fathoms  thicknefs,  or  of  a  great 
bulk  or  height.  Martens,  in  his  defcriptiori  of  Spitz- 
bergen,  remarks,  that  the  pieces  of  ice  caufe  fo  great 
a  noife  by  their  Ihock,  that  the  navigators  in  thofe  re¬ 
gions  can  only  with  difficulty  hear  the  words  of  thofe 
that  fpeak  ;  and  as  the  ice-pieces  are  thrown  one  upon 
another,  ice-me^^untains  are  formed  by  it.  And  I  ob- 
ferved  very  frequently,  in  the  years  1772  and  1773, 
when  we  were  among  the  ice,  maffes  which  had  the 
moft  evident  marks  of  fuch  a  formation,  being  compo- 
fed  of  ftrata  of  fome  feet  in  thicknefs.  This  is  in  fome" 
meafure  confirmed  by  the  ftate  in  which  the  Coffack 
Markoff  found  the  ice  at  the  diftance  of  420  miles  north 
from  the  Siberian  coafts.  The  high  maffes  were  not 
found  formed,  as  is  fufpe(fted  in  the  Second  fupplement  to 
the  probability  of  reaching  the  north  pole^  p.  J  43-1 45,  near 
the  land,  under  the  high  cliffs,  but  far  out  at  fea ;  and 
when  thefe  ice  mountains  were  climbed  by  Markoff, 
notliing  but  ice,  and  no  veftiges  of  land,  appeared  as 
far  as  the  eye  could  reach.  The  high  climates  near 
the  poles  are  llkewlfe  fubje£l  to  heavy  falls  of  fnow, 


of  feveral  yards  In  thicknefs,  which  grow  more  and 
more  conipa<ft,  and  by  thaws  and  rain  are  formed  in-  ^ 
to  foiid  ice,  wffiich  increafe  the  ftupendous  fize  of  the 
floating  ice  mountains. 

^^'Y\\cfcond  obj^e£llon  againft  the  freezing  of ‘the 
ocean  into  fuch  ice  as  is  found  floating  in  it,  is  taken 
from  the  opacity  of  ice  formed  in  fait  water  ;  becaufe 
the  largeft  maffes  are  commonly  tranfparent  like  erv'’- 
ftal,  with  a  fine  blue  tint,  caufed  by  the  refledbioii  of 
the  fea.  This  argument  is  very  fpecious,  and  might 
be  deemed  unanfwerable  by  thofe  who  are  not  ufed  to 
cold  winters  and  their  effects.  But  w'hofoever  hai 
fpent  feveral  winters  in  countries  which  arc  fubjed  to 
intenfe  frofts,  will  find  nothing  extraordinary  or  diffi¬ 
cult  in  this  argument  :  for  It  is  a  well-known  fa(ft  in 
cold  countries,  that  the  ice  which  covers  their  lake*  4 
and  rivers  is  often  opaque,  efpecially  when  the  froit 
fets  in,  accompanied  by  a  fall  of  fnow  ;  for,  in  thofe 
inftances,  the  ice  looks,  before  it  hardens,  like  a  dough 
or  pafte,  and  when  congealed  it  is  opaque  and  white  ; 
however,  in  fprlng,  a  rain  and  the  thaw,  followed  by 
frofty  nights,  change  the  opacity  and  colour  of  the  ice, 
and  make  it  quite  tranfparent  and  colourlefs  like  a  cry-  . 
ftal  :  but,  in  cafe  the  thaw  continues,  and  it  ceafeS 
entirely  to  freeze,  the  fame  tranfparent  ice  becomes 
foft  and  porous,  and  turns  again  entirely  opaque.  This 
I  believe  may  be  applicable  to  the  ice  feen  by  us  in 
the  ocean.  The  field-ice  w'as  commonly  opaque  ;  fome 
of  the  large  maffes,  probably  drenched  by  rain,  and  fro- 
zen  again,  were  tranfparent  and  pellucid ;  but  the  fmall 
fragments  of  loofe  ice,  formed  by  the  decay  of  the  large 
maffes,  and  foaked  by  long-continued  rains,  we  found  to 
be  porous,  foft,  and  opaque. 

“  It  is  likewife  urged  as  an  argument  againft  the- 
formation  of  ice  in  the  ocean,  that  it  always  requires 
land,  in  order  to  have  a  point  upon  which  it  may  be 
fixed.  Firft,  I  obferve,  that  in  Mr  Nairne's  experi¬ 
ments,  the  ice  was  generated  on  the  furface,  and  was 
feen  fhooting  cryftals  downwards :  which  evidently 
evinces,  in  my  opinion,  that  ice  is  there  formed  or  ge¬ 
nerated  where  the  intenfeft  cold  is;  as  the  air  fooner 
cools  the  furface  than  the  depth  of  the-  ocean,  the  ice 
(hoots  naturally  dowiiw^ards,  and  cools  the  ocean  more 
and  more,  by  which  it  is  prepared  for  further  conge¬ 
lation.  I  fuppofe,  however,  that  this  happens  always 
dining  calms,  which  are  not  uncommon  in  high  lati¬ 
tudes,  as  wc  experienced  in  the  late  expedition.  Nor 
does  land  feem  abfolutely  neceffary  in  order  to  fix  the 
ice  ;  for  this  may  be  done  with  as  mucK  eafe  and  pro¬ 
priety  to  the  large  ice  mountains  which  remain  undlf- 
folved  floating  in  the  ocean  in  high  latitudes;  or  it  may, 
perhaps,  not  be  improper  to  fuppofe,  that  the  whole 
polar  region,  from  80'^  and  upwards,  in  the  fouthern 
hemifphere,  remains  a  foiid  ice  for  feveral  years  toge¬ 
ther,  to  which  yearly  a  new  circle  of  ice  is  added,  and 
of  which,  however,  part  is  broken  off  by  the  winds 
and  the  return  of  the  mild  feafon.  Wherever  the  ice* 
floats  in  large  maffes,  and  fometimes  in  compact  bo¬ 
dies  formed  of  an  infinite  number  of  fmall  pieces,  there 
it  is  by  no  means  difficult  to  freeze  the  whole  into  one 
piece ;  for  amongft  the  ice  the  wind  has  not  a  power 
of  raifing  high  and  great  waves.  This  cireumftance 
was  not  entirely  unknown  to  the  ancients  ;  and  it  is 
probable  they  acquired  this  information  from  tlie  natives^ 
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'cF  ancient  Gaul,  and  from  the  Britons  and  other  nor*. 

-  them  nations,  who  fometimes  undertook  long  voyages. 

The  northern  ocean  was  called  by  the  ancients  the  fro- 
the  deatf  tlie  i  and  immoveable  fea  :  fometimes 
they  gave  it  the  name  mare  cronlum,  the  concrete  fea, 
and  morimarufa^  the  dead  fea.  And,  what  is  very  re¬ 
markable,  in  all  the  northern  cold  countries  the  fro  (I 
fometimes  is  fo  inteiife,  that  all  the  waters  become  fud- 
denly  coagulated  into  a  kind  of  paile  or  dough,  and 
thus  at  once  congeal.” 

Obferva-  On  this  reafoning  of  Mr  Forller’s,  however,  we  mull 

tions  on  obfeiwe,  that  it  cannot  polfibly  invalidate  any  fa£l  which 

Mr  Forf-  Barrington  has  advanced.  The  bell  concerted  and 
mod  plaufiblc  theory  in  the  world  mull  yield  to  expe- 
rience  ;  for  this  is  in  fad  what  mull  judge  all  theories. 
Now,  from  what  we  have  already  related,  it  is  demon- 
flrated,  that  in  the  fpace  between  the  mouths  of  the 
rivers  Piafida  and  Chatanga  more  ice  mull  be  formed, 
and  more  Intenfe  colds  generated,  than  in  any  other 
part  of  the  world  ;  confequently,  for  a  confiderable 
fpace  both  on  the  eall  and  well  fide  of  that,  the  fea 
mull  be  more  full  of  Ice  than  anywhere  elfe.  Now, 
between  thefe  two  livers  there  is  the  promontory  of 
Talmura,  which  runs  out  to  the  latitude  of  78'',  or  near 
it,  and  which  of  neceffity  mull  obllrud  the  difperhon 
of  the  Ice  ;  and  that  it  adually  does  fo  Is  in  fome  de¬ 
gree  probable,  becaufc  in  one  of  the  Ruffian  voyages 
above-mentioned  the  eaflern  mouth  of  the  Lena  was 
quite  free,  when  the  wellern  ones  were  entirely  choaked 
up  with  ice.  Now  the  mouth  of  the  Yana  lies  feveral 
degrees  to  the  eallward  of  the  Lena :  confequently, 
when  the  ice  comes  eallward  from  the  Cape  of  Taimiira, 
it  mull  nccelfarily  fill  all  that  fea  to  the  latitude  of  78*^ 
and  upwards ;  but  the  Colfack  Markoff,  if  he  pro¬ 
ceeded  diredlly  north,  could  not  be  farther  than  the 
promontory  of  Taimura,  and  confequently  Hill  enve¬ 
loped  among  the  ice.  Belides,  we  are  certain,  that  the 
fea  In  78  is  not  at  all  frozen  into  a  folid  cake  in  fome 
places,  fince  Lord  Mulgravc,  in  1773,  I'^^'^ched  8i^ 
Mr  Forller’s  argument,  therefore,  either  proves  nothing, 
or  it  proves  too  much.  If  it  proves,  that  about  the 
middle  of  the  eaftern  continent  the  cold  is  fo  intenfe 
that  a  fufficient  quantity  of  ice  Is  formed  to  obllru6l 
the  navigation  for  feveral  hundred  miles  round,  this 
proves  nothing  ;  becaufe  we  knew  before  that  this  mull 
f)e  the  cafe  ;  But  if  it  proves,  that  the  fea  mull.be  un- 
navigable  by  reafon  of  Ice  all  round  the  globe  at  78® 
N.  L.  this  is  too  much  ;  becaufe  we  certainly  know, 
that  In  1773  Mulgrave  reached  the  latitude  of  81®. 
However,  though  it  Ihould  be  allowed  that  the  fea 
is  quite  clear  all  the  way  to  the  pole,  it  mull  be  a 
very  great  uncertainty  whether  any  Ihip  could  by  that 
way  reach  the  Fall  Indies  ;  becaufe  we  know  that  it 
mull  fail  down  between  the  continents  of  Afia  and 
America,  through  that  llrait  whofe  mouth  mull  often 
be  blo^rked  up  with  Ice  driving  eallward  along  the  con¬ 
tinent  of  Alia. 

The  fouth  pole  is  Hill  more  inacceflible  than  the  north 
'  pole  ;  for  the  ice  is  found  in  much  lower  fouthern  than 
northern  latitudes.  Upon  this  fubjecl  M.  Pages  fpeaks 
thus :  “  Having  in  former  voyages  (fays  he)  vifited 
many  parts  of  the  terraqueous  globe  in  different  lati¬ 
tudes,  I  had  opportunities  of  acquiring  a  confiderable 
knowledge  of  climate  In  the  torrid  as  well  as  in  the  tem¬ 
perate  divifions  of  the  earth.  In  a  fubfequent  voyage 
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I  made,  it  my  bufinefs  to  be  equally  well  Informed  rc-  PJ.t 
fpe£ling  the  reputed  inhofpitable  genius  of  the  South  H 
Seas  ;  and  upon  my  return  from  that  expedition  I  en- 
tertained  not  the  fmallell  doubt  that  there  exills  a  pe- '  ^  ^ 

culiar  and  perpetual  rigour  In  the  fouthern  hemifphere.’ 

(See  his  Travels  round  the  Worlds  v.  lii.  tranflated  from 
the  French,  and  printed  at  London,  1792,  for  Munny.) 

This  fuperior  degree  of  cold  has  by  many  been  fuppofed 

to  proceed  from  a  greater  quantity  of  land  about  the 

fouth  than  the  north  pole  *  ;  and  the  notion  of  a  vail  *  See  A- 

continent  in  thefe  regions  prevailed  alnioll  univerfally, 

infomuch  that  many  have  fought  for  it,  but  hitherto 

vain.  See  the  articles  Cookes Difioverles^  n®  38 — 49.  and  * 

W  68.  and  69.  SovTH-Sea^  and  Terra  Aujlralis.  11^38,  &c,* 

Magnetic  Pole,  See  Magnet,  Magnetism,  §  4. 
p.  432.  and  p.  441.  and  Variation. 

North  Pole,  See  Pole. 

PoiE-Axe^  a  fort  of  hatchet  nearly  refembling  a 
battle-axe,  having  an  handle  about  1 5  inches  in  length, 
and  being  furnilhed  with  a  lliarp  point  or  claw,  bending 
downwards  from  the  back  of  Its  head  ;  the  blade  where* 
of  Is  formed  like  that  of  any  other  hatchet.  It  is  prin¬ 
cipally  employed  In  fea-fights  to  cut  away  and  dellroy 
the  rigging  of  any  adverfary  who  endeavours  to  board. 

Pole-axes  are  alfo  faid  to  have  been  fuccefsfully  ufed 
on  fome  occalions  in  boarding  an  enemy,  whofe  fides 
were  above  thofe  of  the  boarder.  This  is  executed  by 
detaching  feveral  gangs  to  enter  at  different  parts  of  the 
Ihip^s  length,  at  which  time  the  pole-axes  arc  forcibly 
driven  into  her  fide,  one  above  another,  fo  as  to  form 
a  fort  of  fcaling-ladders. 

Pole  Cat,  See  Mu  stela. 

Pole  Star,  See  Astronomy,  n®  3  17.  and  39. 

POLE  IN,  in  Engliffi  antiquity,  is  a  fort  of  Ihoe, 
lliarp  or  picked  at  the  point.  This  falhion  took  its 
rife  In  the  time  of  king  William  Rufus ;  and  the  picks 
were  fo  long,  that  they  were  tied  up  to  the  knees 
with  filver  or  golden  chains.  They  were  forbidden  by 
flat.  an.  4  Edw.  IV.  cap.  7*  Tunc Jluxus  crinium^  tunc 
luxus  vtjl'ium^  tunc  ufus  calceorum  cum  arcuatis  aculels 
inventus  ejl,  Malinelb.  in  Will.  ii. 

POLEMARCHUS  was  a  magillrate  at  Athens, 
who  had  under  his  care  all  the  llrangers  and  fojourners 
in  the  city,  over  whom  he  had  the  fame  authonty  that 
the  archon  had  over  the  citizens.  It  was  his  duty  to  potter* ^ 
offer  a  folemn  facrlfice  to  EnyaluS  (faid  to  be  the  Grecian 
with  Mars,  though  others  will  have  it  that  he  was  only  , 

one  of  his  attendants),  and  another  to  Diana,  fumamed 
Aypoltca^  in  honour  of  the  famous  patriot  Harmodius. 

It  was  alfo  his  bufinefs  to  take  care  that  the  children  of 
thofe  that  had  loll  their  lives  in  the  fervice  of  their  coun- 
tr)''  Ihould  be  provided  for  out  of  the  public  treafury. 

POLEMICAL,  In  matters  of  literature,  an  apek 
latlon  given  to  books  of  controverfy,  efpecially  thofe 
in  divinity. 

POLEMO,  who  fucceeded  Xenocrates  in  the  di- 
redlion  of  the  academy,  was  an  Athenian  of  dilllh- 
giiilhed  birth,  and  In  the  earlier  part  of  his  life  a 
man  of  loofe  morals.  I'he  manner  in  which  he  was 
reclaimed  from  the  purfult  of  infamous  pleafures,  and 
brought  under  the  difeipline  of  philofophy,  affords  a 
memorable  example  of  the  power  of  eloquence  employed 
in  the  caufe  of  virtue.  His  hlltory  is  thus  related  by 
Dr  Enfield :  “  As  he  was,  one  morning  about  the 
rifing  of  the  fun,  returning  home  from  the  revels  of  the 
8  night  j 
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night,  clad  In  a  loofe  robe,  crowned  with  garlands, 
flrongly  perfumed,  and  intoxicated  with  wine,  he  pafled 
by  the  fchool  of  Xenocratcs,  and  faw  him  fiirrounded 
with  his  difciples.  Unabk  to  refift  fo  fortunate  an  op¬ 
portunity  of  indulging  his  fportive  humour,  he  ruflied 
without  ceremony  into  the  {'chool,  and  took  his  place 
among  the  philofophers.  The  whole  aifembly  was 
altonifhed  at  this  rude  and  indecent  intriifioii,  and  all 
but  Xenocrates  difcovered  figns  of  refentment.  Xeno- 
crates,  however,  preferved  the  perfed  command  of  Iiis 
countenance  ;  and  with  great  prefence  of  mind  turned 
his  difcourfe  from  the  fubjed  on  which  he  was  treating 
to  the  topics  of  temperance  and  modeily,  which  he  re¬ 
commended  with  fuch  ilrength  of  argument,  and  energy 
of  language,  that  Polemo  was  conllrained  to  yield  to 
the  force  of  convidion.  Inilead  of  turning  the  philo- 
fopher  and  his  dodrine  to  ridicule,  as  he  at  firfl  intended, 
he  became  fenfible  of  the  folly  of  his  former  condud  ; 
was  heartily  afhamed  of  the  contemptible  figure  which 
he  had  made  in  fo  refpedable  an  aifembly  ;  took  his 
garland  from  his  head ;  concealed  his  naked  arm  under 
hk  cloak  ;  alTumed  a  fedate  and  thoughtful  afped  ;  and, 
in  fhort,  refolved  from  tliat  hour  to  iclinqiiilh  his  licen¬ 
tious  pleafures,  and  devote  himfelf  to  the  puifuit  of 
wifdom.  1  hus  v'as  this  young  man,  by  the  powerful 
energy  of  tnith  and  eloquence,  in  an  inftant  converted 
from  an  infamous  libertine  to  a  refpedable  philofoplier. 
In  fucli  a  fuddeii  change  of  charader  it  is  difficult  to 
avoid  paffing  from  one  extreme  to  another.  Polemo, 
after  his  reformation,  in  order  to  brace  up  his  mind  to 
the  tone  of  rigid  virtue,  conllantly  pradifed  the  feverefl 
Paiflerity  and  moft;  hardy  fortitude.  From  the  thirtieth 
year  of  his  age  to  liis  death  he  drank  nothing  but  water. 
When  he  fuffered  violent  pain,  he  ffiowed  no  external 
fign  of  anguilh.  In  order  to  preferve  his  mind  undif- 
turbed  by  paffion,  he  habituated  himfelf  to  fpeak  in  an 
uniform  tone  of  voice,  without  elevation  or  depreffion. 
The  aufterity  of  his  manners  was,  however,  tempered 
with  urbanity  and  generofity.  He  was  fond  of  folitude, 
and  pafTed  much  of  his  time  in  a  garden  near  his  fchool. 
He  died,  at  an  advanced  age,  of  a  confiimption.  Of 
liis  tenets  little  is  faid  by  the  ancients,  becaufe  he  flridly 
adhered  to  the  do<fl:rine  of  Plato.” 

POLEMONIUM,  Greek  Valerian,  or  Jacobis 
Ladcitr  :  A  genus  of  the  monogynia  order,  belonging 
to  the  pentandria  clafs  of  plants  ;  and  in  the  natural 
method  ranking  under  the  29tli  order,  Campanacea, 
The  corolla  is  quinqnepartite  ;  the  ftamina  inferted  into 
fcales,  which  clofe  the  bottom  of  the  coroUa ;  the  ftig- 
ma  is  trifid  :  the  capfiile  bilocular  fuperior.  There  are 
two  fpecies,  of  which  the  moft  remarkable  is  the  coeru- 
leum,  with  an  empalement  longer  than  the  flower.  It 
grows  naturally  in  fome  places  of  England  ;  however, 
its  beauty  has  obtained  it  a  place  in  the  gardens.  There 
are  three  varieties ;  one  with  a  white,  another  with  a 
blue,  and  another  with  a  variegated  flower ;  alfo  a  kind 
with  variegated  leaves.  I’hey  are  eafily  propagated  by 
feeds  ;  but  that  kind  with  variegated  leaves  is  preferved 
by  parting  its  roots,  becaufe  the  plants  raifed  from  feeds 
would  be  apt  to  degenerate  and  become  plain. 

POLEMOSCOPE,  in  optics,  the  fame  with  Opera- 
glass.  See  Dioptrics,  p.  37.  col.  i.  par.  3. 

POI.ENBURG  (Cornelius),  an  excellent  painter 
of  little  landfcapes  and  figures,  was  born  at  Utrecht  in 
1586,  and  educated  under  Blomaert,  whom  he  foon 
VoL.  XV.  Part  I. 
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quitted  to  travel  into  Italy  ;  and  ftudied  for  a  long  time 
in  Rome  and  Florence,  where  he  formed  a  ftyle  en¬ 
tirely  new,  which,  though  preferable  to  the  Flemifti,  is 
unlike  any  Italian,  except  in  liis  having  adorned  his 
landfcapes  with  ruins.  There  is  a  varniffied  finoothnefs 
and  finifliing  in  his  pictures,  that  render  them  always 
pleafing,  though  fimple  and  too  nearly  refembling  one 
another.  The  Roman  cardinals  weie  charmed  with 
the  neatnefs  of  his  works,  as  was  alfo  the  great  duke  ; 
but  could  ,  not  retain  him.  He  returned  to  Utrecht, 
and  pleafed  Rubens,  who  had  feveral  of  his  performances. 
King  Charles  I.  invited  him  to  London,  where  he  ge¬ 
nerally  painted  the  figures  in  Steenwyck’s  perfpedtives  : 
but  the  king  could  not  prevail  on  him  to  hx  here  ;  for 
after  ftaying  only  four  years,  and  being  handfomely  re¬ 
warded  by  his  majefty  for  feveral  pieces  which  he  per¬ 
formed  for  him,  he  returned  to  Utrecht,  and  died 
there  at  the  age  of  74.  His  works  arc  veiy  fcarcc 
and  valuable, 

POLE  RON,  one  of  the  Banda  or  nutmeg  ifiands 
in  the  Eaft  Indies.  This  was  one  of  thofe  fpice  iflands 
which  put  tliemfelves  under  the  prote6lion  of  the  Eug- 
liHi,  and  voluntarily  acknowledged  James  I.  king  of 
England  for  their  fovereign  ;  for  which  reafoii  the  na¬ 
tives  of  this  and  the  reft  of  the  Iflands  were  murdered 
or  driven  thence  by  the  Dutch,  together  with  the 
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Englifh. 

POLESIA,  a  province  of  Poland,  bounded  by  Po- 
lachio  and  Proper  Lithuania  on  the  north,  and  by  Vol- 
hinia  on  the  fouth.  It  is  one  of  the  palatinates  of  Li¬ 
thuania,  and  is  commonly  called  Brefcin^  and  its  capital 
is  of  this  name.  It  is  full  of  forefts  and  lakes. 

POLESINO-de-Rovigo,  a  province  of  Italy,  in  the 
republic  of  Venice,  lying  to  the  north  of  the  n’ver  Po  ; 
and  bounded  on  that  fide  by  the  Paduan,  on  the  fouth 
by  the  Fcrrarefe,  on  the  eaft  by  Degado,  and  on  the 
weft  by  the  Veronefe.  It  is  45  miles  in  length,  and 
1 7  in  breadth,  and  is  a  fertile  country.  Rovigo  is  the 
capital. 

POLETiE  were  ten  magiftrates  of  Athens,  who, 
with  three  that  had  the  management  of  money  allowed 
for  public  fhows,  were  empowered  to  let  out  the  tribute- 
money  and  other  public  revenues,  and  to  fell  connfeated 
eftates ;  all  which  bargains  were  ratified  by  their  pre- 
fident,  or  in  his  name.  They  were  by  their  office  alfo 
bound  to  convidf  fuch  as  had  not  paid  the  tribute  called 
Mi7or<i  ..^  and  fell  them  in  the  market  by  audlion.  The 
market  where  thefe  wretches  were  iold  was  called 

7ruX»1yi( i:v  tv  /utloiAiH. 

POLIANTHES,  the  Tuberose  :  A  genus  of  the 
monogynia  order,  belonging  to  the  hexandria  clafs  of 
plants  ;  and  in  the  natural  method  ranking  under  the 
lOth  order,  CoronarU,  The  corolla  is  funnel-fhaped, 
incurvated,  and  equal ;  the  filaments  are  inferted  into 
the  throat  of  the  corolla ;  in  the  bottom  of  which  the 
germen  is  fituated.  There  is  but  one  fpecies,  confifting 
of  fome  varieties ;  all  of  which  being  exotics  of  tender 
quality,  require  aid  of  artificial  heat,  under  fhelter  of 
frames  and  glaftes,  &c,  to  bring  them  to  flower  in  per- 
‘fedlion  in  this  country.  The  polianthes,  or  tuberofe, 
hath  an  oblong,  bulb-like,  tuberous,  white  root ;  crown¬ 
ed  wdth  a  few  long  very  narrow  leaves  ;  amidft  them  an 
upright,  ftraight,  firm  ftem,  three  or  four  feet  high, 
terminated  by  a  long  fpike  of  large  white  flowers  ar¬ 
ranged  alternately.  The  varieties  are  the  common  tu- 
R  r  berofe, 
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Polianthes,  bgrofe,  with  fingle  flowers, — double-flowcred, — dwarf- 
ftalked, — variegRted-leaved.  They  ail  flower  here  in 
June,  July,  and  Auguft ;  the  flowers  arc  funnel  or  bell 
fliaped  ;  garnifli  the  upper  part  of  the  ftem  in  a  long 
fpike,  confifliiig  of  from  10  to  20  or  more  feparate  in 
alternate  arrangements,  the  lower  flowers  opening  frit, 
which  are  fucceeded  by  thofe  above,  in  regular  order, 
making  in  the  whole  a  mofl:  beautiful  appearance,  highly 
enriched  with  a  mofl;  fragrant  odour.  The  common 
fmgle-flowered  tuberofe  is  the  fort  the  moil  commonly 
cultivated,  as  it  generally  blows  the  mofl:  freely,  and 
poflefles  the  fiiiefl  fragrance.  The  double-flowered 
kind  alfo  highly  merits  culture,  as  when  it  blows  fair  it 
makes  a  fingularly  fine  appearance.  'Fhe  dwarf  and 
the  variegated  kinds  are  inferior  to  the  other  two,  but 
may  be  cultivated  for  variety. 

All  the  varieties  being  exotics  from  warm  countries, 
although  they  are  made  to  flower  In  great  perfe^lion  in 
our  gardens  by  afliflance  of  hot-beds,  they  will  not 
profper  in  the  open  ground,  and  do  not  increafe  freely 
in  England ;  fo  that  a  fupply  of  the  roots  is  imported 
hither  annually  from  Genoa,  and  other  parts  of  Italy, 
by  mofl  of  the  eminent  nurfery  and  feedfmen,  and  the 
Italian  v/arehoufe-keepers  ;  generally  arriving  in  Febru¬ 
ary  or  March,  time  enough  for  the  enfuing  fummeEs 
bloom  ;  and  are  fold  commonly  at  the  rate  of  twelve  or 
fifteen  {hillings  per  hundred,  being  careful  always  to 
procure  as  large  roots  as  poflible,  for  oh  this  depends 
the  fuccefs  of  having  a  complete  blow.  They,  requiring 
artificial  heat  to  blow  them  in  this  country,  are  planted 
in  pots,  and  plunged  in  a  hot-bed,  under  a  deep  frame 
furnifhed  with  glafs  lights  J  or  placed  in  a  hot-houfe, 
where  they  may  be  blowed  to  great  perfection  with 
little  trouble.  The  principal  feafon  for  planting  them 
is  March  and  April :  ohferviiig,  however,  that  in  order 
to  continue  a  long  fucceflion  of  the  bloom,  it  is  proper 
to  make  two  or  three  different  plantiqgs,  at  about  a 
month  interval ;  one  in  March,  another  in  April,  and  a 
third  the  beginning  of  May,  whereby  the  l)low  may  be 
continued  from  June  until  September ;  ohferving,  as 
above-mentioned,  they  maybe  flowered  either  by  aid  of 
a  common  dung  or  bark  hot-bed,  or  in  a  hot-houfe. 

With  refpeft  to  the  propagation  of  thefe  plants,  it 
is  principally  by  offsets  of  the  roots.  The  blowing 
roots  that  are  brought  annually  from  abroad  for  fale  are 
often  furniflied  with  offsets,  which  ought  to  be  feparated 
previous  to  planting.  Thofe  alfo  that  are  planted  here 
in  our  gardens  frequently  furnifli  offsets  fit  for  reparation 
in  autumn  Vvdien  the  leaves  decay ;  they  muft  then  be 
preferved  in  fand  all  winter  in  a  dry  flieltercd  place  ; 
and  in  the  beginning  of  March,  plani  them  either  in 
•a  bed  of  light  dry  earth  in  the  full  ground  5  or,  to  for¬ 
ward  them  as  much  as  poflible,  allow  tliem  a  moderate 
hot-bed ;  and  in  either  method  indulge  them  with  a 
flielter  in  cold  weather,  either  of  a  frame  and  lights,  or 
arched  with  hoops  and  occafionally  matted;  but  let 
them  enjoy  the  full  air  in  all  mikl  weather,  giving  alfo 
plenty  of  water  in  dry  weather  during  the  feafon  of 
their  growth  in  fpring  and  fummer.  Thus  let  them 
grow  till  their  leaves  again  decay  in  autumn :  then  take 
them  up,  cl(^n  them  from  eartli,  and  lay  them  in 
fand  till  fpring  ;  at  which  time  fuch  roots  as  are 
large  enough  to  blow  may  he  planted  and  managed  as 
already  directed,  and  the  fmaller  roota  planted  again  in 

siirfery-bed,  to  have  another  year’s  growth ;  after¬ 


wards  plant  them  for  flowering.  The  Egyptians  put  Policandro 
the  flowers  of  tuberofe  into  fwcet  oil ;  and  by  this  J1 
means  give  it  a  mofl  excellent  flavour,  fcarce  inferior  to 
oil  of  jafmine^ 

POLICANDRO,  a  fmall  iflaud  in  the  Archipelago, 
feated  between  Milo  and  Morgo.  It  has  no  harbour, 
hut  has  a  town  about  three  miles  from  the  fhoi'e  near  a 
huge  rock.  It  is  a  ragged  flony  ifland,  but  yields  ag 
much  corn  as  is  fiifiiclent  for  the  Inhabitants,  who  con- 
fifl  of  about  120  Greek  families,  all  Chri Ilians.  The 
only  commodity  is  cotton  ;  of  which  they  make  napkins, 
a  dozen  of  which  are  fold  for  a  crown.  E.  Long.  35.  25,. 

N.  Lat,  36.  36. 

PO  Lie  ASTRO,  an  epifcopal  town  of  Italy,  In  the 
kingdom  of  Naples,  and  in  the  Hither  Principato  ;  but 
now  ahnoft  in  ruins,  for  which  reafon  the  bifhop  refides 
in  another  town.  E.  Long.  15.  46.  N.  Lat.  40.  26. 

POLICY,  or  Polity,  in  matters  of  government. 

See  Polity. 

PoLicr  of  Infurance^  or  jljfuronce^  of  fhips,  is  a  con¬ 
trail  or  convention,  whereby  a  perfon  takes  upon  hlm- 
felf  the  rilks  of  a  fea-voyage  ;  obliging  himfelf  to  make 
good  the  Ioffes  and  damages  that  may  befal  the  veffel, 

Its  equipage,  tackle,  viilualling,  lading,  &c.  either  from 
tempefls,  fhipwrecks,  pirates,  fire,  war,  reprifals,  In  part 
or  in  whole  ;  in  confideratioR  of  a  certain  fum  of  feven, 
eight,  or  ten  per  cent,  more  or  lefs  according  to  the  rifl; 
run ;  which  fum  is  paid  down  to  the  afliirer  by  the  af- 
furee  upon  his  figning  the  policy.  See  Insurance. 

POLIDORO  DA  Caravaggio,  an  eminent  painter, 
barn  at  Caravaggio  in  the  Milanefe  in  1492.  He  went 
young  to  Rome,  where  he  worked  as  a  labourer  in 
preparing  flucco  for  the  painters ;  and  was  fo  animated 
by  feeing  them  at  work  in  the  Vatican,  that  he  follcited 
fome  of  them  to  teach  him  the  rules  of  defigning.  He 
attached  himfelf  particularly  to  Maturino,  a  young  Flo¬ 
rentine  ;  and  a  fimilarity  in  talents  and  talle  producing 
a  difinterefted  affedlion,  they  affociated  like  brothers, 
laboured  together,  and  lived  on  011^  common  purfe,  un¬ 
til  the  death  of  Maturino.  He  uiiderflood  and  pra£lifed 
the  chiaro-feuro  in  a  degree  fuperior  to  any  in  the  Ro¬ 
man  fchool ;  and  fiiiiflied  an  incredible  number  of  pi6liires 
both  in  frefco  and  in  oil,  few  of  the  public  buildings  at 
Rome  being  without  fome  of  his  paintings.  Being 
obliged  to  fly  from  Rome  when  It  w^as  llormed  and  pik 
laged,  he  retired  to  Melfina,  where  he  obtained  a  large 
fum  of  money  with  great  reputation,  by  painting  the 
triumphal  arches  for  the  reception  of  Charles  V.  after 
his  vi6lory  at  Tunis ;  and  when  he  was  preparing  to 
return  to  Rome,  he  was  murdered,  for  the  fake  of  his 
riches,  by  his  Sicilian  valet  with  other  affaflina,  in  the 
year  1543. 

POLIFOLIA.  See  Andromeda. 

POLIGNAC  (Melchier  de),  an  excellent  French 
genius  and  a  cardinal,  was  horn  of  an  ancient  and  noble 
family  at  Piiy,  the  capital  of  Velay,  In  1662.  He 
was  fent  by  Louis  XIV.  amhaffador  extraordinary  to- 
Poland,  where,  on  the  death  of  Sohiefld,  he  formed  a 
proje6l  of  procuring  the  eleftion  of  the  prince  of  Conti. 

But  failing,  he  returned  home  under  fome  difgrace  ; 
but  when  reftored  to  favour,  he  was  fent  to  Rome  as 
auditor  of  the  Rota.  He  was  plenipotentiary  during 
the  congrefs  at  Utrecht,  at  which  time  Clement  I. 
created  him  a  cardinal ;  and  upon  the  acceflion  of  Louis 
XV.  he  was  appointed  to  refide  at  Rome  as  minifter  of 
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^pUOicr  Frajicp.  He  remained  there  till  the  year  1732,  and 
,il  died  in  the  year  1741.  He  left  behind  him  a  MS. 

Polttcne  $p  entitled  Antl-Lucretlusy  fm  De  Deo  et  Natura  ; 

the  plan  of  which  he  is  faid  to  have  formed  in  Holland 
in  a  converfation  with  Mr  Bayle.  This  celebrated  poem 
was  firft  pubihhedin  the  year  1749,  and  has  fmce  been 
feveral  times  printed  in  other  countries  befides  France. 
He  had  been  received  into  the  French  Academy  in  1 704, 
into  the  Academy  of  Sciences  in  1715,  into  that  of  the 
Belles  Lettres  in  1717  :  and  he  would  have  been  an  or¬ 
nament  to  any  fociety,  having  all  the  accomplilhments 
of  a  man  of  parts  and  learning. 

POLISHER,  or  Burnisher,  among  mechanics, 
an  inflrument  for  polifliing  and  burnifhing  things  pro¬ 
per  to  take  a  polifh.  The  gilders  ufe  aw  iron-polifher 
to  prepare  their  metals  before  gilding,  and  the  blood- 
ftone  to  give  them  the  bright  polifh  after  gilding. 

The  polifhers,  among  cutlers,  are  a  kind  of  wooden 
wheels  made  of  walnut-tree,  about  an  inch  thick,  and 
of  a  diameter  at  pleafure,  which  are  turned  round  by  a 
great  wheel ;  upon  thefe  they  fmooth  and  polilh  their 
w'ork  with  emery  and  putty. 

The  polifhers  for  glafs  confift  of  two  pieces  of  wood; 
the  one  flat,  covered  with  old  hat ;  the  other  long 
and  half-round,  faflened  on  the  former,  whofe  edge 
it  exceeds  on  both  fides  by  fome  inches,  which  ferves 
the  workmen  to  take  hold  of,  and  to  work  backw^ards 
and  forwards  by. 

The  polifhers  ufed  by  fpetflacle -makers  are  pieces 
of  wood  a  foot  long,  feveTi  or  eight  inches  broad,  and 
an  inch  and  a  half  thick,  covered  with  old  beaver  hat, 
whereon  they  polifh  the  fhell  and  horn  frames  their  fpec- 
tacle-glafles  are  to  be  fet  in. 

POLISHING,  in  general,  the  operation  of  giving 
a  glofs  or  luftre  to  certain  fubflances,  as  metals,  glafs, 
marble,  &c. 

The  operation  of  polifliing  optic-glafles,  after  being 
properly  ground,  is  one  of  the  moft  difficult  points  of 
the  whole  procefs.  Sec  Telescope. 

POLITENESS  means  elegance  of  manners  or 
good  breeding:  Lord  Chefterfield  calls  it  the  art  of 
pleafiiig.  It  has  alfo  been  called  an  artificial  good  na¬ 
ture  ;  and  indeed  good  nature  is  the  foundation  of 
true  politenefs ;  without  which  art  will  make  but  a 
very  indifferent  figure,  and  will  generally  defeat  its 
own  ends.  “  Where  compliance  and  aff'ent,  caution 
^  Dr  Knox.  3.nd  candour,  fays  an  elegant  eflayifl:  *,  ■  arife  from  a  na¬ 
tural  tendernefs  of  difpofition  and  foftnefs  of  nature, 
as  they  fometimes  do,  they  are  almoff;  amiable  and 
certainly  excufable ;  but  as  the  effedls  of  artifice,  they 
muff:  be  defpifed.  J  he  perfons  w'ho  poffefs  them  are, 
indeed,  often  themfelves  dupes  of  their  own  deceit, 
when  they  imagine  others  are  deluded  by  it.  For  ex- 
cefiive  art  always  betrays  itfelf ;  and  many,  w^ho  do  not 
openly  take  notice  of  the  deceiver,  from  motives  of  de¬ 
licacy  and  tendernefs  for  his  chara6ler,  fecretly  deride 
and  w^armly  refent  his  ineffectual  fubtilty.” 

4  BeautUsef  “  True  politenefs  (fays  another  author  f)  is  that  con- 
(iijlory,  tinual  attention  which  humanity  infpires  us  with,  both  to 
pleafe  others,  and  to  avoid  giving  them  offence.  The 
furly  plain-dealer  exclaims  loudly  agaiiifl  this  virtue,  and 
prefers  his  own  fhocking  bluntnefs  and  Gothic  freedom. 
The  courtier  and  fawning  flatterer,  on  the  contrary,  fub- 
ftitute  in  its  place  iufipid  compliments,  cringings,  and  a 
jargon  of  unmeaning  leniences.  The  one  blames  polite-* 
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nefs,  becaufe  be  takes  it  for  a  vice  5  and  the  other  FolItfr>erg. 
the  occafion  of  this,  becaufe  that  which  he  praftifes 
is  really  fo.” 

Botli  thefe  characters  at  from  motives  equally  ab- 
furd,  though  not  equally  criminal.  The  condut  of  the 
artful  flatterer  is  guided  by  felftlove,  while  that  of  the 
plain-dealer  is  the  effet  of  ignorance  ;  for  nothing  n 
more  certain,  than  that  tlie  defire  of  pleafing  is  found¬ 
ed  on  the  mutual  wants  and  the  mutual  wilhes  of  man¬ 
kind  ;  on  the  pleafure  which  we  wilh  to  derive  from  fo¬ 
ciety,  and  the  charater  which  we  wifh  to  acquire. 

Men  having  difeovered  that  it  was  neceffary  and  agree¬ 
able  to  unite  for  their  common  interefts,  they  have  made 
laws  to  reprefs  the  wicked,  they  have  fettled  the  dutict 
of  focial  life,  and  connected  the  idea  of  refpecftabilit^ 
with  the  practice  of  thofe  duties  ;  aitd  after  having 
preferibed  the  regulations  neceffary  to  their  common 
fafety,  they  have  endeavoured  to  render  their  commerce 
with  one  another  agreeable,  by  eflablifhing  the  rules  of 
politenefs  and  good  breeding.  Indeed,  as  an  elegant 
author  already  quoted  remarks,  the  philofopher  who, 
in  the  aullerity  of  his  virtue,  fhould  condemn  the  art  of 
pleafing  as  unworthy  cultivation,  would  deferve  little 
attention  from  mankind,  and  might  be  difmiffed  to  his 
folitary  tub,  like  his  brother  Diogenes.  It  is  the  dic¬ 
tate  of  humanity,  that  we  fliould  endeavour  to  render 
oiirfelves  agreeable  to  thofe  in  whofe  comp'any  we  are 
deflined  to  travel  in  the  journey  of  life.  It  is  our  in- 
terefl,  It  is  the  fource  of  perpetual  fatisfaeftion  ;  it  is 
one  of  our  moft  important  duties  as  men,  and  particu¬ 
larly  required  in  the  profeffor  of  Chriftianity.’’ 

It  is  needlefs  to  particularize  the  motives  which  have 
induced  men  to  praeftife  the  agreeable  virtues ;  for, 
from  whatever  fource  the  defire  of  pleafing  proceeds,  it 
has  always  incieafed  in  proportion  to  the  general  civili¬ 
zation  of  mankind.  In  a  rude  ftate  of  fociety,  pleafure 
is  limited  in  its  fources  and  in  its  operation.  When  the 
wants  of  mankind,  and  the  means  of  attaining  them,  are 
few,  perfonal  application  is  neceffaiy"  to  gratify  them,  and 
it  is  generally  fufficient ;  by  which  means  an  individual 
becomes  more  independent  than  can  poffibly  be  the  cafe 
in  civilized  life,  and  of  courfe  lefs  difpofed  to  give  or  re¬ 
ceive  affiftance.  Confined  to  the  folitary  wifii  of  furnifii- 
ing  means  for  his  own  happinefs,  he  is  little  intent  on  the 
pleafures  of  converfation  and  fociety.  His  defire  of  com¬ 
munication  is  equal  to  the  extent  of  his  knowledge.  But 
as  foon  as  the  natural  wants  of  life  are  filled  up,  we  find 
unoccupied  time,  and  we  labour  hard  to  make  it  pafs  in 
an  agreeable  manner.  It  is  then  we  perceive  the  advan¬ 
tage  of  poffefling  a  rational  nature,  and  the  delights  of 
mutual  intercourfe.  When  we  coiifider  fociety  in  that 
ftate  of  perfe6l;ion  which  enables  a  great  part  of  the 
members  of  it  to  purfue  at  leifure  the  pleafures  of  con¬ 
verfation,  we  fiiould  expc6l,  both  from  the  eafe  of  ac¬ 
quitting  ourfelves  to  the  fatisfadtion  of  our  afiociates, 
and  from  the  advantages  arifing  from  this  conduft,  that 
the  art  of  pleafing  might  be  reduced  to  a  few  plain  and 
fimple  rules,  and  that  thefe  might  be  derived  from  a 
flight  attention  to  general  manners. 

The  art  of  pleafing,  in  our  intercourfe  with  man¬ 
kind,  is  indeed  fo  fimple,  that  it  requires  nothing  more 
than  the  conftant  defire  to  pleafe  in  all  oiir  words  and 
adlions  ;  and  the  pradlice  of  it  can  neither  wound  a 
man’s  felf-love,  nor  be  prejudiciiJ  to  his  intereft  in  any 
polfible  fituution. 
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f  nlltene^ .  though  this  be  certain,  it  is  doiibtlefs  lefs  attended 

to.  than  in  reafon  it  ought  to  be.  Each  particular  man 
is  fo  zealous  to  promote  his  own  ends  or  his  own  pleafure, 
as  to  fbrget  that  his  neighbour  has  claims  equal  to  his 
own ;  that  every  man  that  enters  into  company  gives 
up  for  the  time  a  great  many  of  his  peculiar  rights  ;  and 
that  he  then  forms  part  of  an  affociation,  met  together 
not  for  the  particular  gratification  of  any  one,  but  for 
the  purpofe  of  general  fatisfadlion.  See  Breeding, 
Conversation,  and  Good 

The  qualities  efiential  in  the  art  of  pleafing,  are  Wr- 
Uie^  know  ledge  y  and  manners.  All  the  virtues  which 
form  a  good  and  refpedlable  charader  in  a  moral  fenfe 
are  efbatial  to  the  art  of  pleafing.  This  nptiift  be  an 
eftabliihed  principle,  becaufe  it  depends  on  the  wants 
and  mutual  relations  of  fociety.  In  all  affairs  of  com¬ 
mon  bufineis,  we  delight  in  tranfading  with  men-  in 
whom  we  can  place  confidence,* and  in  whom  we  find 
integrity  ;  but  truth  is  fo  naturally  pleafing,  and  the 
common  afhiirs  of  life  are  fo  interwoven  with  focial  in- 
tercourfe,  that  we  derive  abundantly  more  fatisfadion 
from  an  honeft  charader  than  from  fpecioiis  manners. 
‘‘  Should  you  be  fufpeded  (fays  Clieflerf eld)  of  in- 
juflice,  indignity,  perfidy,  lying,  &c.  all  the  parts 
and  knowledge  of  the  world  will  never  procure  you 
efleem,  friendfhip,  and  refped.” 

The  firft  of  virtues  in  our  commerce  with  the  world, 
and  the  chief  in  giving  pleafure  to  thofe  with  whom  we 
affociate,  is  inviolable  fincerity  of  heart.  We  can  ne¬ 
ver  be  too  pundual  in  the  moll  fcrupiilous  tendernefs 
to  our  moral  charader  in  this  refped,  nor  too  nicely  af- 
feded  in  preferving  our  integrity. 

The  peculiar  inodes,  even  of  the  fafhionable  world, 
which  are  founded  in  difiimulation,  and  which  on  this 
account  have  induced  feveral  to  recommend  the  prac¬ 
tice,  would  not  prevent  a  man  of  the  higheft  integrity 
from  being  acceptable  in  the'  very  bell  company.  Ac¬ 
knowledged  fincerity  gives  the  fame  ornament  to  cha- 
lader  that  modelly  does  to  manners.  It  would  abun¬ 
dantly  atone  for  the  want  of  ridiculous  ceremony,  or 
falfe  and  unmeaning  profelfions  ;  and  it  would  in  no  re¬ 
fped  diminilh  the  lullre  of  a  noble  air,  or  the  perfedion 
of  an  elegant  addrefs. 

If  integrity  be  the  foundation  of  that  charader  which 
is  moll  generally  acceptable,  or  which,  in  other  words, 
polTclfes  the  power  of  pleafing  in  the  higheft  degree, 
humanity  and  modelly  are  its  higheft  ornaments. 

The  whole  art  of  pleafing,  as  far  as  the  virtues  are 
concerned,  may  be  derived  from  the  one  or  othet  of 
thefe  fources.  Humanity  comprehends  the  difplay  of 
every  thing  amiable  to  others  ;  modelly  removes  or  fup- 
prelTes  every  thing  offenfive  in  oiirfelves. 

I'his  modelly,  however,  is  not  inconliftent  with  firm- 
nefs  and  dignity  of  charader ;  it  arifes  rather  from 
the  knowledge  of  Our  imperfedion  compared  with  a 
certain  ftaudard,  than  from  confeious  ignorance  of  what 
we  ought  to  know.  We  mull  therefore  difiinguilh  be¬ 
tween  this  modelly  and  what  the  French  call  mauva/fe 
honte.  The  one  is  the  unaffeded  and  unaffuming  prin¬ 
ciple  which  leads  us  to  give  preference  to  the  merit  of 
others,  the  other  is  the  aukward  ftruggling  of  nature 
over  her  own  infirmities.  The  firft  gives  an  additional 
lullre  to  every  good  quality  ;  while  fome  people,  from 
feeling  the  pain  and  inconveniency  of  the  mauvaife 
honie^  have  rulhed  into  the  other  extreme,  and  turned 
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impudent,  as  cowards  fometimes  grow  defperate  from  Politcref^. 
excefs  of  danger.  The  medium  between  thefe  two  ex-  "" 
tremes  marks  out  the  well-bred  man  ;  he  feels  himfelf 
firm  and  eafy  in  all  companies,  is  inodeft  without  being 
balhful,  and  Heady  without  being  impudent. 

A  man  poflclling  the  amiable  virtues  is  Hill  farther 
prepared  to  pleafe,  by  having  in  his  own  mind  a  perpe¬ 
tual  fund  of  fatisfadion  and  entertainment.  He  is  put 
to  no  trouble  in  concealing  thoughts  which  it  would  be 
difgraceful  to  avow,  and  he  is  not  anxious  to  difplay 
virtues  whicli  his  daily  coiiverfatiori  and  his  conftant 
looks  render  vifible. 

The  next  ingredient  in  the  art  of  pleafing,  is  to  pof- 
fefs  a  corred  and  enlightened  underftanding,  and  a  fund 
of  rational  knowledge.  AVith  virtue  and  modelly  we 
mull  he  able  to  entertain  and  inftrud  thofe  with  whom 
we  affociate. 

The  faculty  of  communicating  ideas  is  peculiar  ta 
man,  and  the  pleafure  which  he  derives  from  the  inter¬ 
change  alone  is  one  of  the  moll  important  of  his  blef- 
fings.  Mankind  are  formed  with  numberlefs  wants,  and 
with  a  mutual  power  of  allifting  each  other.  It  is  a  beau¬ 
tiful  and  happy  part  of  the  fame  perfed  plan,  that  they 
are  likewife  formed  to  delight  in  each  other’s  company, 
and  in  the  mutual  interchange  of  their  thoughts.  The 
different  fpecies  of  communication,  in  a  highly  polilhed 
age,  are  as  numerous  as  the  different  ranks,  employments, 
and  occupations  of  men ;  and  indeed  the  knowledge  which 
men  wilh  to  communicate,  takes  its  tinge  from  theip 
peculiar  profeffion  or  occupation. 

Thus  commercial  men  delight  to  talk  of  their  trade, 
and  of  the  nature  of  public  bufinefs  ;  nien  of  pleafure, 
who  wilh  merely  to  vary  or  quicken  their  amufements, 
are  in  converfation  light,  trifling,  and  infincere  ;  and 
the  literati  delight  to  dwell  on  new  books^  learned  men, 
and  important  difeoveries  in  fcience  or  in  arts.  But  as 
the  different  claffes  of  men  will  frequently  meet  toge¬ 
ther,  all  parties  mull  fo  contrive  matters,  as  to  combine 
the  iifeful  and  agreeable  together,  fo  as  to  give  the 
greateft  delight  at  the  time,  and  the  J^greateft  pleafure 
on  refledion.  An  attention  to  thefe  principles  would 
make  the  man  of  pleafure  and  the  man  of  learning  meet 
together  on  equal  terms,  and  derive  mutual  advantage 
from  their  different  qualifications.  With  due  attention 
to  fuch  ideas,  we  proceed  to  mention  the  kinds  of 
knowledge  which  are  moll  fitted  for  converfation, 

Thofe  who  wilh  to  pleafe  fhould  particularly  endea¬ 
vour  to  be  informed  in  thofe  points  which  moll  gene¬ 
rally  occur.  An  accurate  or  extenfive  knowledge  on 
learned  fubjeds  is  by  no  means  fufficient :  we  mull  alfo 
Iiave  an  accurate  and  extenfive  knowledge  of  the  com¬ 
mon  occurrences  of  life. 

It  is  the  knowledge  of  mankind,  of  governments,  of 
hiftory,  of  public  charaders,  and  of  the  fprings  which 
put  the  great  and  the  little  adions  of  the  world  in 
motion,  which  give  real  pleafure  and  rational  inftruc- 
tion.  The  knowledge  which  we  communicate  mull 
in  fome  lhape  be  interefting  to  thofe  to  whom  we  com¬ 
municate  it  ;  of  that  nature,  that  the  delire  of  recei¬ 
ving  it  may  overbalance  every  kind  of  difguft,  excited 
too  often  on  the  fcore  of  envy  and  felf-love,  againft 
thofe  who  happen  to  poffefs  fuperior  endowments,  and 
at  the  fame  time  of  that  importance,  as  to  elevate  the 
thoughts  fomewhat  above  the  adions  and  the  faults  of 
the  nan*ow  circle  formed  in  our  own  immediate  neigh- 
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'olitenefa  bourhood.  On  this  account  it  is  recommended  by  an 

— - - author  who  fully  knew  mankind,  as  a  maxim^  of  great 

importance  in  the  art  of  pleaiing,  to  be  ac<^uainted  with 
the  private  chara^er  of  thofe  men  who,  from  their  aa- 
tion  or  their  adions,  are  making  a  figure  in  the  world. 
We  naturally  wifh  to  fee  fuch  men  in  their  retired  and 
undifguifed  moments;  and  he  who  can  gratify  us  is  high¬ 
ly  acceptable.  Hiaory  of  all^  kinds,  fitly  introduced, 
and  occafionally  embellilhed  with  pleafing  anecdotes,  is 
a  chief  part  of  our  entertainment  in  the  intercourfe^  of 
life.  This  is  receiving  inaniclion,  without  exciting 
much  envy  ;  it  depends  on  memory,  and  memory  is  one 
of  thofe  talents  the  poaelTion  of  which  we  leafi  grudge 
to  our  neighbour.  Our  knowledge  of  hifioiy,  at  the 
fame  time,  mufi  not  appear  in  long  and  tedious  details ; 
but  in  apt  and  well-chofen  allufions,  calculated  to  illuf- 
trate  the  particular  fubjedf  of  converfatlon.  But  the 
knowledge  moil  iiecelTary  is  that  of  the  human  heart. 
This  is  acquired  by  conftant  obfervatlon  on  the  manners 
and  maxims  of  the  world,  connefted  with  that  which 
palfes  in  our  own  minds.  This  leads  us  from  the  com¬ 
mon  details  of  condud,  from  flander  and  defamation, 
to  the  fources  and  principles  of  adfion,  and  enables  us 
to  enter  into  what  may  be  called  the  philofophy  of  con- 
verfation.  We  may  fee  both  the  pradicability  of  this 
kind  of  difeourfe,  and  the  nature  of  it,  in  the  following 
lines  of  Horace  ; 

Sermo  oritur,  non  de  villis  domibufve  alienls  ; 

Nec  male  necne  Lepos  faltet :  fed  quod  magis  ad  nos 
Pertlnet,  &  nefclre  malum  eft,  agltamus  ;  utrumne 
Divltiis  homines,  an  Tint  virtute  beati  ? 

Quidve  ad  amicitias,  ufus  redumne,  trahat  nos  ? 
]&’qu3e  fit  natura  boni,  fummumque  quid  ejus  ?  &c. 

By  this  means  conftant  materials  are  fupplied  for  free, 
eafy,  and  fpirlted  communication.  The  reftralnts  which 
are  impofed  on  mankind,  either  from  what  their  own 
charader  may  fuffer,  or  from  the  apprehenfion  of  gi¬ 
ving  offence  to  others,  are  entirely  taken  off,  and  they 
have  a  fufficient  quantity  of  current  coin  for  all  the  com¬ 
mon  purpofes  of  life. 

In  addition  to  virtue  and  knowledge,  which  are  the 
chief  Ingredients  in  the  art  of  pleafing,  we  have  to  con- 
fider  graceful  and  eafy  manners.  Lord  Chefterfield  in¬ 
deed  confiders  thefe  as  the  moft  effential  and  Important 
part  ;  as  if  the  diamond  received  its  whole  value  from 
the  polifii.  But  though  he  is  unqueftionably  miftaken, 
there  is  yet  a  certain  fweetnefs  of  manners  which  is 
particularly  engaging  in  our  commerce  with  the^  world. 
It  is  that  which  conftitutes  the  charader  which  the 
French,  under  the  appellation  of  Paimable^  fo  much  talk 
€)f,  and  fo  juftly  value.  This  is  not  fo  pfily  deferibed 
as  felt.  It  is  the  compound  refult  of  different  things ; 
as  complaifance,  a  flexibility,  but  not  a  fervility  of  man¬ 
ners,  an  air  of  foftnefs  In  the  countenance,  gefture,  and 
expreflion,  equally  whether  you  concur  or  differ  with 
the  perfon  you  converfe  with.  This  is  particularly  to 
be  ftudled  when  we  are  obliged  to  refiife  a  favour  alked 
of  us,  or  to  fay  what  In  itfelf  cannot  be  very  agreeable 
to  the  perfon  to  whom  we  fay  It.  It  Is  then  the  ne- 
ceffary  gilding  of  a  dlfagreeable  pill.  But  this,  which 
may  be  called  the  fuavUer  in  modo^  would  degenerate 
and  fink  into  a  mean  and  timid  complaifance  and  paf- 
fivenefs,  if  not  fupported  by  firmnefs  and  dignity  of 
charader.  Hence  the  Latin  fentence,  fuavlter  in  modo^ 


fortiUr  in  re^  becomes  a  ufeful  and  important  maxim  in  Polltenefa. 

Genuine  eafy  manners  refult  from  a  conftant  atten¬ 
tion  to  the  relations  of  perfons,  things,  time,  and  places. 

Were  we  to  converfe  with  one  greatly  our  fuperior,  we 
are  to  be  as  eafy  and  unembarraffed  as  with  our  equrils  ; 
but  yet  every  look,  word,  and  adion,  fhould  Imply, 
without  any  kind  of  fervile  flattery,  the  greateft  refpedl. 

In  mixed  companies,  with  our  equals,  greater  eafe  and 
liberty  are  allowed  ;  but  they  too  have  their  proper  li¬ 
mits.  There  Is  a  focial  refped  neceffary.  Our  words, 
geftures,  and  attitudes,  have  a  greater  degree  of  lati¬ 
tude,  though  not  an  unbounded  one.  That  eafinefs 
of  carriage  and  behaviour  which  is  exceedingly  enga¬ 
ging,  widely  differs  from  negligence  and  Inattention, 
and  by  no  means  Implies  that  one  may  do  whatever  he 
pleafes  ;  it  only  means,  that  one  Is  not  to  be  ftiff,  for¬ 
mal,  and  embarraffed,  difconcerted  and  alhamed ;  but  it 
requires  great  attention  to,  and  a  fcrupulous  obfervatlon 
of,  what  the  French  call  Ls  lienfennces  ;  a  word  which 
Implies  “  decorum,  good-breeding,  and  propriety.’^ 
Whatever  we  ought  to  do,  is  to  be  done  with  eafe  and 
unconcern  ;  whatever  is  Improper,  muft  not  be  done  at 
all.  In  mixed  companies,  alfo,  different  ages  and  fexes 
are  to  be  differently  addreffed.  Although  wc  are  to 
be  equally  eafy  with  all,  old  age  particularly  requires 
to  be  treated  with  a  degree  of  deference  and  regard. 

It  is  a  good  general  rule,  to  accuftom  ourfelvCs  to  have 
a  kind  feeling  to  every  thing  connedled  with  man  ;  and 
when  this  Is  the  cafe,  we  fhall  feldom  err  In  the  appli¬ 
cation.  Another  important  point  in  the  bienfeancts  is, 
not  to  run  our  own  prefent  humour  and  difpofitlon  In- 
difcrlminately  againft  every  body,  but  to  obferve  and 
adopt  theirs.  And  if  we  cannot  command  one  prefent 
humour  and  difpofitlon,  it  Is  neceffary  to  Angle  out 
thofe  to  converfe  with  who  happen  to  be  in  the  hu¬ 
mour  the  neared  to  our  own*  Peremptorinefs  and  deci- 
fion,  efpcclally  in  young  people.  Is  contrary  to  the  lien^ 
feances  :  they  fhould  feldom  feem  to  diffent,  and  always 
ufe  fome  foftening  mitigating  expreflion. 

There  Is  a  bienfeance  alfo  with  regard  to  people  of 
the  lowed  degree  ;  a  gentleman  obferves  It  with  his 
footman,  and  even  indeed  with  the  beggar  in  the 
ftreet.  He  confiders  them  as  objedb  of  compafiion, 
not  of  infult  ;  he  fpeaks  to  uelther  in  a  harfti  tone,  but 
correds  the  one  coolly,  and  refufes  the  other  with  hu¬ 
manity. 

The  following  obfervatlons  perhaps  contain  the  fum 
of  the  art  of  pleafing  : 

1.  A  fixed  and  habitual  refolution  of  endeavouring 
to  pleafe.  Is  a  circumftance  which  will  feldom  fail  of  ef¬ 
fect,  and  its  effedl  will  every  day  become  more  vifible 
as  this  habit  Increafes  in  ftrength. 

2.  This  refolution  muft  be  regulated  by  a  very  confix 
derable  degree  of  good  fenfe. 

3.  It  is  a  maxim  of  almoft  general  application,  that 
what  pleafes  us  In  another  will  alfo  pleafe  others  in  us. 

4.  A  conftant  and  habitual  attention  to  the  different' 
difpofitions  of  mankind,  to  their  ruling  paflions,  and  to 
th^ir  peculiar  or  occafional  humours,  is  abfolutely  necef¬ 
fary. 

5.  A  man  who  would  pleafe,  muft  poffefs  a  firm, 
equal,  and  fteady  temper.  And, 

6.  An  eafy  and  graceful  manner,  as  diftant  from  bafli- 
fulnefs  on  the  one  hand  as  -from  impudence  on  the 

‘  other. 
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other.  <<  He  who  thinks  hi’mfelf  Ture  of  pleafmg  (fays 
tp.<jhaaii.  j[;^oi.d  Chefteriield),  and  he  who  defpairs  of  it,  are  equal- 
}y  fiire  to  fail.’'  A.A  he  is  undoubtedly  in  the  right. 
The  one,  by  his  alTurning  vanity,  is  inattentive  to  the 
means  of  pleafing  ;  and  the  other,  from  fear,  is  ren¬ 
dered  incapable  of  employing  them. 

A  variety  of  excellent  rules  for  acquiring  politenefs, 
with  ftriftures  on  particuiur  kinds  of  impolitenefs,  may  be 
found  in  the  Spectator ^  Rambler y  Idler y  Lounger y  Mirror y 
and  other  periodical  works  of  that  kind  ;  in  Knoxes  Ef^ 
faysy  and  ainiong  Swift'* s  Works  ;  fee  Good  Manners, 
Chejlerfield* z  Art  of  Pleajingy  and  his  Letters^  are  alfo 
worthy  of  perufal,  provided  the  reader  be  on  his  guard 
againit  the  infmcerity  and  other  vices  which  thofe  books 
are  calculated  to  infufe,  and  provided  he  always  bears  in 
mind  what  we  have  endeavoured  to  (how  in  this  article, 
that  true  politenefs  does  not  confift  in  fpecious  manners 
.  and  a  diflimulating  addrefs,  but  that  it  mud  always  be 

founded  on  real  worth  and  intriiific  virtue. 

POUTIAN  (Angelo),  was  born  at  Monte  Pul- 
ciano  in  Tufcany  in  1454.  He  learned  the  Greek 
tongue,  of  which  he  became  a  complete  mailer,  under 
Androi liens  of  Theffaloiiica.  He  is  faid  to  have  written 
verfes  both  in  Greek  and  Latin  when  he  was  not  more 
than  1 2  years  of  age.  He  ftudied  alfo  the  Platonic 
philofophy  under  Marfilius  Ficinus,  and  that  of  Ari- 
ilotle  under  Argyropylus.  He  w'as  one  of  the  mod 
learned  and  polite  writers  of  his  time.  The  firft  work 
which  gained  him  a  reputation  was  a  poem  on  the 
tournament  of  Julian  de  Medicis.  The  account  he 
wrote  fome  time  after  of  the  confpiracy  of  the  Pazzi’s 
was  very  much  efteemed.  He  wrote  many  other  pieces 
which  have  merited  approbation  ;  and  had  he  lived 
longer,  he  would  have  enriched  the  republic  of  letters 
with  many  excellent  works ;  but  he  died  at  the  age 
of  40  years.  His  morals  anfwered  the  homelinefs  of 
his  face  rather  than  the  beauty  of  his  genius  ;  for 
Paul  Jovius  informs  us,  that  “  he  was  a  man  of  auk  ward 
and  perverfe  manners,  of  a  countenance  by  no  means 
open  and  liberal,  a  nofe  remarkably  large,  and  fquinting 
eyes.  He  was  crafty,  fatirical,  and  full  of  inward  ma¬ 
lice  :  for  his  conftant  way  was,  to  fneer  and  ridicule  the 
produdlions  of  other  men,  and  never  to  allow  any  criti- 
cifm,  however  juft,  upon  his  own.’’ 

He  was,  neverthelefs,  as  all  acknowdedge,  a  man 
of  moft  confummate  erudition  ;  and  not  only  fo,  but  a 
very  polite  and  elegant  writer.  Erafmiis,  in  his  Ckero-' 
nianusy  calls  him  a  rare  miracle  of  nature,  on  account  of 
his  excelling  in  every  kind  of  writing :  his  w'ords  are 
4*emarkable  :  Fateor  Angelum  prorfus  angelica  fuiffe 

mentCy  rarum  natura  miraculumy  ad  quodcunque  feripti  ge- 
was  applirarst  antmumF  Some  of  his  poems  were  fo 
much  admired,  that  feveral  learned  men  have  made  it 
their  biihnefs  to  comment  on  them.  It  has  been  often 
reported  that  he  fpoke  of  the  Bible  with  great  con¬ 
tempt  ;  and  that,  having  read  it  but  once,  he  complain¬ 
ed  he  had  never  fpent  his  time  fo  ill.  But  this  is  not 
probable,  for  it  muft  be  remembered  that  he  was  a 
prieft  and  canon  of  Florence  ;  and  we  learn  from  one 
of  his  Epiilles  that  he  preached  a  w’hole  Lent.  It 
does  not  indeed  follow  hence,  that  he  did  not  think 
conteinptuouhy  of  the  Bible,  becaufe  many  of  his 
church,  efpecially  among  the  better  fort,  have  not  been 
vety  good  b<?lievers,  and  he  might  be  one  of  them  :  but 
It  is  not  likely  he  would  fpeak  ©ut  foTreely.  1  could 
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(as  Bayle  fays)  much  more  ealily  believe  the  judgment  Tohdcal, 
he  is  faid  to  have  made  on  the  Pfalms  of  David  and 
the  Odes  of  Pindar  :  he  did  not  deny  that  there  are 
many  good  and  fine  things  in  the  Pfalms  ;  but  he  pre-  '  ^  ^  ^ 
tended  that  the  fame  things  appear  in  Pindar  with  more 
briglitnefs  and  fwcetnefs.”  The  two  Scaligers  have 
fpoken  highly  of  Politian  ;  the  elder  has  preferred  a 
confolatory  elegy  of  his  to  that  which  Ovidfent  to  Li- 
via  upon  the  death  of  Drufus,  and  fays,  he  had  rather 
have  been  the  author  of  it :  the  younger  calls  him  an 
excellent  poet,  but  thinks  the  ftyle  of  his  epiftles  too 
elated  and  declamatory. 

His  works  have  been  printed  at  various  times,  and  in 
various  places  ;  his  epiftles  have  probably  been  moft  read, 
becaufe  thefe  are  things  which  the  generality  of  people 
are  beft  pleafed  with. 

POLITICAL,  from  a  city,”  fignifies  any¬ 

thing  that  relates  to  policy  or  civil  government. 

Political  Arithmetic y  is  the  art  of  reafoning  by 
figures  upon  matters  relating  to  government,  fuch  as 
the  revenues,  number  of  people,  extent  and  value  of 
land,  taxes,  trade,  &c.  in  any  nation. 

Thefe  calculations  are  generally  made  with  a  view 
to  afeertain  the  comparative  llrcngth,  profperity,  &c- 
of  any  two  or  more  nations.'  AVith  this  view.  Sir  Wil¬ 
liam  Petty,  in  his  Political  Aritbmeticy  p.  74,  &c.  com¬ 
putes  the  land  of  Holland  and  Zealand  to  be  about 
1,000,000  acres,  and  that  of  France  to  be  8,ooc,ooo  ; 
and  yet  the  former  is  onerthird  part  as  rich  and  ftrong 
as  the  latter.  The  fhipping  of  Europe  he  computes 
to  be  about  2,000,000,  of  which  Britain  has  500,000; 

Holland  900,000  ;  France  ioc,ouo;  Hamburgh,  Den¬ 
mark,  Sweden,  and  Dantzic  250,000;  and  Spain,  Por¬ 
tugal,  Italy,  &c.  the  reft.  The  exports  of  France  he 
computes  at  L.  5>Q'^o>oc)o,  of  which  one-fourth  came 
to  Britain;  of  Holland  L.  t8,ooc,ooc,  of  which 
I4.  300,000  came  to  Britain.  The  money  raifed  year¬ 
ly  by  the  king  of  France  was  about  L.  6,500,000  Ster¬ 
ling;  that  of  all  the  Dutch  provinces  L.  3,000,000,  of 
which  2,100,000  was  raifed  in  Holland  and  Zealand. 

The  number  of  people  in  England  he  computed  to  be  fix 
millions,  and  their  expcnces,  at  L.  7  per  annum  a  head, 

L.  42,000,000  ;  the  rent  of  land  L.  8,000,000  ;  and 
the  interefts,  &c.  of  perfonal  eftates  as  much,  the  rents 
of  houfes  L.  4,000,000,  and  the  profits  of  labour 
L.  26,000,000.  The  people  of  Ireland  he  reckoned 
1,300,000.  The  corn  fpent  in  England,  at  5/.  a  buftiel 
for  wheat,  and  2J.  6^/.  for  barley, amounts  toL.  10,000,000 
a-year.  1  he  navy  of  England  then  required  36,000 
men  to  man  it,  and  other  trade  and  Slipping  48,000. 

Ill  France,  to  manage  the  whole  fliipping  trade,  there 
were  then  required  only  150c  men.  'Fhe  whole  people 
of  France  were  13,500,000  ;  and  thofe  of  England, 

Scotland,  and  Ireland,  about  9,500,000.  In  the  three 
kingdoms  are  about  20,000  churchmen,  and  in  France 
more  than  270,000.  In  the  dominions  of  England 
were  above  40,000  feamen,  and  in  France  not  more 
than  1 0,000.  In  England,  Scotland,  and  Ireland,  and 
all  their  dependencies,  there  was  then  about  60,000 
toil  of  fhipping,  worth  about  4,500,000  in  money. 

The  fea-line  round  England,  Scotland,  and  Ireland,  and 
the  adjacent  illes,  is  about  3800  miles.  In  the  whole 
ivorld  he  reckoned  about  350,000,000  of  people  ;  and 
thofe  with  whom  the  Englilh  and  Dutch  have  any  com¬ 
merce,  not  more  than  eighty  millions ;  and  the  value  of 

commodities 
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commodities  snnuaUy  traded  for  in  the  whole  not  above 
•ithmatic.  jL.  45,000,000.  That  the  manufaftures  exported  from 

-y -  Endand  amounted  to  about  L.  5,000,000 /er  «««««  ; 

lead,  tin,  and  coals,  to  L.  500,000 /er  ot.  The 
value  of  the  French  commodities  then  brought  into 
Endand  did  not  exceed  L.  l,2oc,ooo/er  annum  ;  and 
the  whole  calh  of  England  in  current  money  was  then 
about  L.  6,-oc,'-oo  Sterling.  . 

With  thefe  calculations  Dr  Davenant  was  dinatisnea  ; 
and  therefore,  from  the  obfervations  of  Mr  Greg. 
he  advanced  others  of  his  own.  He  reckons  the  land 
of  England  39  millions  of  acres  ;  the  number  ot  people 
5  millions  and  a  half,  increafing  9000  a  year,  makmg 
allowance  for  wars,  plagues,  and  other  accidents.  He 
reckons  the  inhabitants  of  London  530,000  ;  of  other 
cities  and  market-towns  in  England  870,000  ;  and  thole 
of  villages,  &c.  4,10c, coo.  The  yearly  rent  of  land 
he  reckons  L.  10,000,000;  of  houfes,  6cc,  2,000,000; 
the  produce  of  all  kinds  of  grain  in  a  tolerable  year 
L.Q,o7  5,oco;  the  annual  rent  of  corn  landsL. 2, 200,000, 
and  their  net  produce  L.  9,000,000  ;  the  rent  of  pa- 
llure,  meadows,  woods,  forefts,  commons,  heaths,  &c. 
L.  ’’,000,000  ;  the  annual  produce  by  cattle  in  butter, 
cherfe,  and  milk,  about  L.  2,500,000;  the  value  ot 
the  wool  yearly  fliorn  about  L.  2,000,0c  o;  ofhorle* 
yearly  bred  about  L.  250,000;  of  the  fleili  yearly  fpent 
as  food  about  L.  3,350,°°-  5 

about  L.  600,000 ;  of  the  hay  yearly  confumed  by 
horfes  about  L.  1,300,000;  of  the  hay  confumed  by 
other  cattle  L.  1,000,000  ;  of  the  timber  yearly  felled 
for  building  L.  5co,cco;  and  of  the  wood  yearly  fpent 
in  firing,  &c.  about  L.  500,000.  The  proportion  ot 
the  land  of  England  to  its  inhabitants  is  now  about  7^ 
acres  per  head  ;  the  value  of  the  wheat,  rye,  and  bar¬ 
ley,  neceffary  for  the  fuftenance  of  England,  amounts 
to  at  leaft  L.  6,000,000  Sterling  per  annum;  ot  the 
•woollen  manufadure  about  L.  8,000,000  per  annum, 
and  exports  of  all  kinds  of  the  woollen  manufafture 
amount  to  above  L.  2,000,000  per  annum  ;  the  annual 
income  of  England,  on  which  the  whole  people  fubidt, 
ard  out  of  w-hich  all  taxes  are  paid,  is  reckoned  to  be 
about  L.  43,000,000,  that  of  France  L.  8i,ooc,ooo, 
and  of  Holland  L.  1 8,2  50,000.  bee  Davenant  s  LJ/ay 
on  TraeL’,  in  vol.  vi.  of  his  works,  for  calculations  re- 
fpeaing  mortality,  fee  Major  Grant’s  Obfervatwns  on 
the  Bufs  of  Mortality,  and  our  article  Bdh  of  Mor- 

XUX.  of  the  riiilofophical  Tranfaftions  we 
have  an  ellimate  of  the  number  of  people  in  England 
by  Dr  Brakenridge,  from  confidenng  the  number  of 
houfes  and  quantity  of  bread  confumed.  On  the  tor- 
mer  principle  he  computes  the  number  of 
6,257,3.18  of  all  ages,  counting  in  England  and  Wales 
011,310  houfes,  and  allowing  fix  perfons  to  a  houfe. 
From  a  furvey  of  the  window-lights_  after  the  year 
1750,  the  number  of  houfes  charged  in  England  and 
Wales  were  690,000,  befides  200,000  cottages  that 
pay  nothing  ;  the  wliole  number  therefore  was  890,000, 
and  the  number  of  people,  allowing  lix  to  a  lioule, 
5,340,000.  On  the  latter  principle,  he  eftiraates  the 
mimbcr  of  quarters  -of  wheat  confumed  at  home  to  be 
2,c26,ioo;  and  allowing  a  quarter  for  three  perfons 
in  a  year,  or  feven  ounces  a  day  for  each  perfon,  ho 
concludes  the  number  of  people  to  be  6,078,300.  Of 
this  number,  according  to  Dr  Halley’s  rule,  he  fuppo* 
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fes  about  1,500,000  men  able  tp  carry  arms.  Tliecoun.^P«te»F 
try  he  fuppofes  capable  of  fupporting  one-half  more  '  „ 

inhabitants,  or  9,000,000  ;  for,_  according  to  Mr  Fern- 
pieman’s  furvey,  England  contains  49,45^  fq^^te  miles, 
that  is,  31,648,000  acres,  of  which  25,300,000  acres 
are  proper  to  be  cultivated ;  and  allowing  three  acres, 
well  manured,  for  the  maintenance  of  one  perfon,  there 
will  be  maintenance  in  England  for  8,43^>c>co  people  5 
to  which  add  the  produce  of  fifliing,  and  it  wiU  enable 
the  country  to  fupport  9,000,000.  In  Ireland,  Mr 
Templeman  reckons  acres,  of  which  Dr 

Brakenridge  thinks  12,000,000  are  capable  of  cultiva¬ 
tion  ;  and  allowing  four  acres  to  each  perfon,  and  the 
number  of  inhabitants  to  be  only  1,000,000,  Ireland 
could  maintain  2,000,000  more  people  than  it  has 
In  Scotland,  containing  i,  500,000  people,  and 


now.  - - -  -  o.  '  -  - 

1 7,72  8,000  acres  of  land,  of  which  there  are  i  i,ooo,coo 
good  acres,  allowing  five  for  each  perfon,  he  luppofes 
there  may  be  provinon  for  2,200,oco  people,  or  for 
700,000  more  than  there  are  at  prefent.  lienee^  he 
infers,  that  were  both  the  Britifli  ifles  properly  cultiva¬ 
ted,  there  is  a  provifion  for  6,oco,ooo  inhabitants 
beyond  the  prefent  number  Extending  liis  furvey  to 
the  whole  globe,  he  fuppofes  the  whole  fuiface  to  be 
to  the  quantity  of  land  as  8  to  3,  h  e,  as 
to  74,182,331  fquare  miles;  out  of  which,  deduchng. 
one-third  for  walle-ground,  there  will  be  49,454^^87 
fquare  miles,  or  3  1 ,65 1 , 1 2 7,680  good  acres.  And  tta- 
tiiKT  the  whole  number  of  inhabitants  on  the  globe  to^ 
be  ^oc, 000,00c,  there  will  be  79  good  acres  to  each 
perfon.  See  Dr  Halley’s  Calculuttons  on  the  fame  fub- 
jed,  and  Dr  Pricers  (for  a  lift  of  ^vdlofe  works  fee 
life  at  the  word  Price),  and  King  on  the  National 
Belt, 

POLITICS,  the  firft  part  of  economy  or  ethics,, 
confifting  in  the  well,  governing  and  regulating  the  af¬ 
fairs  of  a  ftate  for  the  maintenance  of  the  public  fafety, 
order,,  tranquillity,  and  morals.  ^ 

I.ord  Bacon  divides  politics  into  three  parts,  viz.  the 
prefervation  of  the  ftate,  its  hapypinefs  and 

its  enlargement.  Of  tlie  firft  two,  lie  informs  us,  various 
authors  have  treated,  but  the  laft  has  nsver  been  Han¬ 
dled  ;  and  he  has  given,  a  fpeennen  of  an  efiay  to  fup- 
ply  the  want.  . 

F(3LITY,  or  Policy,  denotes  the  peculiar  form 
and'conftitution  of  the  government  of  any  ftate  or  na¬ 
tion;  or  the  laws,  orders,  and  regulations,  relating 

thereto*.’ - Polity  differs  only  from  politics,  as  the  *  Sec  a<7- 

theory  from  the  pradice  of  any  art.  \ernment 

*  Of  the  nature  of  our  focial  duties,  both  private  and 

political,  we  have  already  fpoken  at  fome  length  (fee 
MotiAL  Phllofophy,  Part  IL  chap.  iii.  and  particularly 
fed.  vii.)  ;  and  we  (hall  hiive  occafion  to  take  a  view  of 
the  origin  and  nature  of  the  feveral  political  eftablifh- 
ments  of  Europe,  &c*  hereafter.  (See  Civt/  Societ7\) 

We  fhall  only  further  remark  in  this  place  upon  the  ne- 
cefiity  of  always  joining  politics  and  morality  together. 

This  view  of  the  fubje6t  is  indeed  antiquated  and  iiegled- 
cd;  bntthe  connedion  has  always  been  externally  re- 
fpeded  even  by  thofe  who  have  feparated  them  the  moft 
widely.  Politics  and  morality,  far  from  ftanding  in  oppo- 
fition  to.  each  otlrer,  have  the  moft  intimate  connedion, 
and  exhibit  the  relation  which  the  part  bears  to  the  whole; 
that  is  to  fay,  that  politics  are  only  a  part  or  a  branch 
of  morality.  No  tnith  can  be  more  evident  than  tbs  t  ^ 

for 
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or  as  morality  IS  the  guide  of  human  life,  the  principle  with  or  near  to  the  Urbs  Salvia  but 

Ld There  sas  a  third  of  Liguria,  fituated  at  the”  nfu 


and  genuine  happinefs  to  all  mankind,  every  thing  re¬ 
lative  to  the  diredlion  of  individuals,  or  the  government 
of  nations,  muft  be  comprehended  within  its  fphere,  and 
l)e  fubfervient  to  its  laws.  All  the  fchcmes  and  pro- 
jcfts  of  pretended  political  wifdom,  that  deviate  from  or 
violate  the  rules  of  this  mafter-fcience,  turn  out  In  the 
ilTue  often  to  the  detriment  of  their  contrivers,  always 
to  that  of  the  nation  ;  and  it  is  a  palpable  and  abfurd 
error  to  think  of  advancing  the  happinefs  of  one  coun- 
^  at  the  expence  of  the  general  good  of  mankind. 
1  he  experience  of  ages,  and  the  hiftoiy  of  the  world, 
confirm  thefe  alfertions;  from  which,  and  from  daily 
obfervation  obtain  a  convincing  proof  of  the  wifdom 
ot  the  good  old  maxim,  both  in  its  application  to  indi¬ 
viduals  and  to  nations,  that  “  honeily  is  the  bed  po- 
licy.  See  Baron  Dahlberg’s  Ciinft,krations  on  the  Con- 
neaion  between  Morality  and  Politics,  read  by  liimfelf  to 
the  Academy  of  Sciences  at  Erfurt. 

POLL,  a  word  ufed  In  ancient  writings  for  the  head: 
hence  to  poll,  is  either  to  vote,  or  to  enter  down  the 

names  of  thofe  perfons  who  give  their  votes  at  an  elec- 
tion. 

Poll-EvU,  See  Farriery,  §  xxxii. 

^  PoLL-Money,  or  Capitation^  a  tax  impofed  by  aiitho- 
”  the  perfon  or  head;  either  on  all 

mdiffa-ently,  or  according  to  fome  known  mark  or  di- 
itindtion,  as  quality,  calling,  &c. 

^  Ihus,  by  the  ftatute  i8  Car.  11.  every  fubjeft  in  the 
kingdom  was  alTelTed  by  the  head,  or  poll,  according 
to  his  degree;  every  duke  L.  loo,  marquis  L.  8c,  ba- 
ronet  L.  30,  knight  L.  20,  efquire  L.  10,  &c.  and  eve¬ 
ry  lingle  private  perfon  1 2  d. 

1  his  was  no  new  tax,  as  appears  by  former  ads  of 
parliament. 

POLLACHIUS,  or  Pollack.  .  See  Gadus. 
^*^LLARD,  or  Crocard,  the  name  of  a  fort  of 
bafe  money  current  in  Ireland  in  the  time  of  Edward  I. 
-See  Stmotd s  Hijlory  of  Irfh  Coins,  p,  ly, 

POLLEN,  the  fecundating  or  fertilizing  dull  con- 
tained  within  the  anthers  or  tops  of  the  ftamina,  and 
difperfed  upon  the  female  organ  when  ripe  for  the  pur- 
pofes  of  impregnation.  See  Botany.  ^ 

This  dull,  correfponding  to  the  feminal  fluid  in  ani¬ 
mals,  IS  commonly  of  a  yellow  colour;  and  Is  very  con- 
fpicuous  m  the  fummits  of  fame  flowers,  as  the  tulip 
and  hly  Its  particles  are  very  minute,  and  of  extreme 
hardiiels.  Examined  by  the  microfeope,  they  are  ge¬ 
nerally  found  to  alTume  fomc  determinate  form,  which 
often  predominates,  not  only  through  all  the  fpecies  of 
a  particular  genus,  but  alfo  through  the  genera  of  a  na¬ 
tural  family  or  order.  The  powder  in  queftlon  being 
triturated,  and  otherwife  prepaied  in  the  ftomach  of 
bees,  by  whom  great  quantities  are  colkaed  in  the 
hairy  brumes  with  which  their  legs  are  covered,  is  fup- 
poled  by  fome  authors  to  produce  the  fubftance  known 
by  the  name  of  mar  ,•  a  fpecies  of  vegetable  oil,  ren- 
-dered  concrete  by  the  prefence  of  an  acid,  which  miik 
be  rmoved  before  the  lubflance  can  be  rendered  fluid. 

f'Ul.ELNTIA,  a  town  or  colony  of  Roman  citi¬ 
zens  in  the  Baleans  Major.  It  is  now  faid  to  be  Al- 
cudia,  lituated  on  the  north-eaft  fide  of  the  ifland  Ma- 

flT-r  T  thePicenum, 

hkcwife  a  colony.  It  is  thought  to  be  either  the  fame 


There  was  a  third  01  J_,iguria,  .. 
cnce  of  the  Stura  and  Tanarus.  Suetonius  calls  it  a 
inuiiicipmm,  and  the  people  Pollentina  P/ebs.  It  was 
famous  for  its  abundance  of  black  fleeces  ;  but  was  af 
terwards,  under  Arcadius  and  Honorius,  ftalned  with  a 
«feat  rather  of  the  Romans  under  Stilico  than  of  the 
Lotus  under  Alaricus,  though  palliated  by  Claudian 
the^  poet ;  after  which  Rome  was  taken  and  fet  on  fire 
It  IS  now  called  So/enza,  a  fmall  town  of  Piedmont,  noi 
lar  from  Alb.  ' 

POLLEX,  in  anatomy,  denotes  either  the  thumb  or 
V  according  as  manus  or  pedis  is  added  to  it. 
LLICHIA,  In  botany  :  A  genus  of  the  mono- 
gyma  oider,  belonging  to  the  monaiidriaclafs  of  plants  • 
and  in  the  imtural  method  ranking  with  thofe  that  are 
doubtiul.  Of  this  there  is  only  one  fpecies,  viz.  the 
cam^Jlrts,  or  whorl-leaved  pollichia,  a  native  of  the  Cape 
ot  Uood  1-lope,  and  flowers  In  September. 

POLLICIPES,  the  toe-shell,  in  natural  hiftoir, 
IS  the  name  of  a  genus  of  fliells,  the  charatlei-s  of  which 
are  thefe:  they  are  multivalve  flat  flieUs,  of  a  triangu¬ 
lar  figure,  each  being  eompofed  of  feveral  lamin*,  which 
end  in  a  fharp  point.  They  ftand  upon  pedicles,  and 
are  furmlhed  with  a  great  number  of  hairs.  We  have 
only  one  known  fpecies  of  this  genus,  which  is  always 
found  in  large  duflers.  ^ 

POLLICIS  PREssio,  and  Pollicis  versio,  were 
uled  at  the  combats  of  gladiators  as  lignals  of  life  or 
death  to  the  vanquiflied  combatant ;  or  to  the  vlftor  to 
fpare  or  take  the  life  of  his  antagonill.  The  polluis 
preUto,  by  which  the  people  granted  life  to  the  prollrate 
gladiator,  was  no  more  than  a  clenching  of  the  fiii<rers 
ot  both  hands  together,  and  fo  holding  the  two  thumbs 
upright  c  ofe  together.  The  poll, as  ve  fto,  which  au- 
thoriled  the  viftor  to  kill  the  other  as  a  coward,  was 
the  bending  back  of  the  thumbs.  Such  is  Dacier’s 
opinion  ;  but  others  fay  the  pollicis  prejftu  was  when  the 
people  held  up  one  hand  with  the  thumb  bent,  and  the 
pollics  verjjo  when  they  fliowcd  the  hand  with  the 
thumb  raifed.  Authors,  however,  are  not  perfeftly 
agreed,  though  the  plirafes  poilcem  premete,  and  pollkem 
wvere  frequently  occur  in  the  Latin  daffies  as  indica¬ 
tions  of  the  people’s  will  that  a  gladiator  Ihould  live  or 
die. 

POLLIO  (Caius  Afinius),  a  celebrated  Latin  poet 
and  orator,  was  of  coiifular  dignity,  and  eompofed  fome 
tragedies  which  were  efteemed,  but  are  now  loib  He 
was  the  firlt  who  opened  at  Rome  a  library  for  the  life 
of  the  public.  He  was  the  friend  of  Mark  Antony  • 
which  prevented  his  complying  with  the  folicitations  of 
Augultus,  who  prefled  him  to  embrace  his  party.  At 
length  Augulhis  having  wrote  fome  verfes  agaiiill  Pol- 
lio,  he  was  urged  to  anfwcr  them :  on  whidb  he  faid, 

“  I  fliall  take  care  of  writing  againft  a  man  who  has 
the  power  of  profcribing  us.’^  He  is  praifed  by  Virgil 
and  Horace,  whofe  patron  he  was. 

There  was  another  Pollw,  a  friend  of  Auguft us,  who 
ufed  to  feed  his  liflies  with  human  flefh.  This  cruelty 
was  difcoveied  when  one  of  his  fervaiits  broke  a  glafs 
in  the  prefence  of  Auguflus,  who  had  been  invited  to 
a  feall.  T.  he  mailer  ordered  the  fervant  to  be  feized,  but 
he  threw  himfelf  at  the  feet  of  the  emperor,  and  beo*ged 
him  to  interfere,  and  not  to  fuffer  him  to  be  devoured 
by  iihies.  Upon  this  the  caufes  of  his  apprehenfion 
^  were 
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ion, were  cxammed ;  and  Auguftus,  aflonidied  at  tlic  barban- 
VoMum.  cfhls  favourite,  caiifed  the  fervant  to  be  dlfmified, 
— '  ail  the  Ihh  p^nds  to  be  filled  up,  and  the  cryflal  glafles 
of  Pollio  to  be  broken  to  pieces. 

POLLUTION,  in  general,  fignifies  defilement,  or 
the  rendering  a  perfon  or  place  unclean  or  unholy. 
P'or  the  Jewifh  pollutions,  fee  the  article  Impurity. 

The  Romanics  hold  a  church  to  be  polluted  by  the 
cfFufion  of  blood  or  of  feed  therein :  and  that  it  muft 
be  confecrated  anew.  And  the  Indians  are  fo  fuper- 
ftitious  on  this  head,  that  they  break  all  the  velTels 
which  tliofe  of  another  religion  have  drank  out  of,  or 
even  only  touched  ;  and  drain  all  the  water  out  of  a 
pond  In  whicli  a  ftrangcr  has  bathed. 

Pollution,  in  medicine,  a  diCeafe  which  confifts  in 
an  involur.tarv  cmifiion  of  the  feed  in  time  of  fleep. 
This,  in  diiTe^nt  perfons,  is  very  different  in  degree  ; 
fume  being  affcdled  with  it  only  once  in  a  week,  a  fort¬ 
night,  three  Weeks,  or  a  mouth,  and  others  being  fubje<5l 
to  it  almoll  evei-y  night.  The  perfons  moil  fubjedl  to 
it,  are  young  men  of  a  fanguineous  temperament,  who 
feed  high  and  lead  a  fedentaiy  life.  When  this  hap¬ 
pens  to  a  perfon  but  once  In  a  fortnight  or  a  month.  It 
is  of  no  great  confequence;  but  when  it  happens  almoft 
every  night,  it  greatly  injures  the  health ;  the  patient 
looks  pale  and  fickly  ;  in  fome  the  eyes  become  weak 
and  inflamed,  are  fometimes  affeded  with  violent  de- 
fludlions,  and  are  ufually  at  laft  encircled  with  a  livid 
appearance  of  the  fltin.  This  diflemper  Is  to  be  cured 
rather  by  a  change  of  life  than  by  medicines.  When 
it  has  taken  its  rife  from  a  high  diet  and  a  fedentary 
life,  a  coarfer  food  and  the  ufe  of  exerclfe  will  generally 
cure  it.  Peifons  fubjeft  to  this  difeafe  fliould  never 
take  any  ftimulating  purges,  and  muft  avoid  as  much  as 
poffible  all  violent  pafiions  of  the  mind:  and  though  ex- 
ercife  is  recommended  in  moderation,  yet  if  this  be  too 
violent,  it  will  rather  increafe  the  diforder  than  contri¬ 
bute  to  its  cure. 

Self^FoLLurioN,  See  Onanism. 

POLLUX  (Julius),  a  Greek  wnter  of  antiquity, 
flourlflied  in  the  reign  of  the  emperor  Commodus,  and 
was  born  at  Naucrates,  a  town  in  Egypt.  He  was  edu¬ 
cated  under  the  fophifts,  and  made  great  progrefs  in 
grammatical  and  critical  learning.  He  taught  rhetoric 
Sit  Athens,  and  became  fo  famous  that  he  was  made  pre¬ 
ceptor  of  the  emperor  Commodus.  He  drew  up  for 
Ills  ufe,  and  infcribed  to  him,  while  his  father  Marcus 
Antoninus  was  living,  an  Onomajltcon  or  Greek  Voca¬ 
bulary,  divided  into  ten  books.  It  is  extant,  and  con¬ 
tains  a  vaft  variety  of  fynonymous  words  and  phrafes, 
agreeably  to  the  coploufnefs  of  the  Greek  tongue, 
ranged  under  the  general  claffes  of  things.  It  was  in* 
tended  to  facilitate  the  knowledge  of  the  Greek  lan¬ 
guage  to  the  young  prince;  and  it  is  ftill  very  ufeful  to 
nil  who  have  a  mind  to  be  perfe£l  in  it.  Hie  firft  edi¬ 
tion  of  it  was  printed  at  Venice  by  Aldus  in  1^02,  and  a 
Latin  verfion  was  afterwards  made  and  publiftied  with 
it :  but  there  was  no  correct  and  handfome  edition  of  it 
till  that  of  Amfterdam,  1 706,  in  folio,  by  Lederlinus 
nnd  Hemfterhufius.  Lederlinus  v/ent  through  the  firft 
feven  books,  corredling  the  text  and  verfion,  and  fub- 
jolning  his  own,  with  the  notes  of  Salmafius,  If.  Vof- 
fiiis,  Valefius,  and  of  Kuhnius,  whole  fcholar  he  had 
been,  and  whom  he  fucceeded  in  the  profefforfhip  of 
the  oriental  languages  in  the  univerlity  of  Strafburg. 
VoL.XV.PartL 


Hemfterhufius  continued  the  fame  method  through  the  l*oIfux. 
three  laft  books:  this  learned  man  has  fince  diftinguifli-  „  . 
ed  himfelf  by  an  excellent  edition  of  Lucian,  and  other  ' 

monuments  of  folid  and  profound  literature. 

Pollux  wrote  many  other  things,  none  of  which  re¬ 
main.  He  lived  to  the  age  of  58.  Phlloftratus  and  Lu¬ 
cian  have  treated  him  with  much  contempt  and  ridicule. 
Phllojlrat,  de  u/V.  Sopbijl,  lib.  ii.  and  Lucian  in  Rheto^ 
rum  praceptore* 

Pollux.  See  Castor  and  Pollux. 

Pollux,  In  aftrononiy,  a  fixed  ftar  of  the  fecond 
magnitude  in  the  conftellation  Gemini,  or  the  Tuins« 

See  Castor. 

Pollux  and  Cajlor^  a  fiery  meteor.  See  Castor 
and  Pollux. 

POLOCSKI,  a  palatinate  In  the  dudiy  of  Litliua^  / 
nia,  bounded  on  the  north  by  the  palatinate  of  Weytep- 
fld,  on  the  fouth  by  the  Dwiiia,  on  the  north  by  Mufeo- 
vy,  and  on  the  weft  by  Livonia.  It  is  a  defert  country 
full  of  wood,  and  had  formerly  its  own  dukes. 

PoLOCSKi,  a  town  of  Lithuania,  and  capital  of  a  pa¬ 
latinate  of  the  fame  name,  with  twocaftles  to  defend  it. 

It  was  taken  by  the  Mufeovites  In  1563,  and  retaken 
the  fame  year.  It  Is  feated  on  the  river  Dwina,  50 
miles  foutli-weft  of  Weytepflei,  and  80  eaft  of  Braflaw. 

E.  Long.  29.  o.  N.  Lat.  56. 4. 

POLTROON,  or  PoLTRON,  a  coward  or  daftard, 
wanting  courage  to  perform  any  thing  great  or  noble. 

The  word  is  borrowed  from  the  French,  who  according 
to  Salmafius,  derive  it  a pollice  truncate;  becaufe  ancient¬ 
ly  thofe  who  would  avoid  going  to  the  wars  cut  off 
their  thumb.  But  Menage,  with  more  probability,  de¬ 
rives  it  from  the  Italian  poltrone^  and  that  from  poltro 
a  ‘‘  bed  becaufe  timorous,  piifillanimous  people  take 
pleafure  in  lying  a-bed.  Others  choofe  to  derive  the 
word  from  the  Italian  poltro  a  ‘‘colt;’’  becaufe  of  that 
creature’s  readinefs  to  run  away. 

POLVERINE,  the  calcined  aflies  of  a  plant  ;  of  a 
fimilar  nature  with  our  pot-aflies  or  pearl-aflies.  It  is 
brought  from  the  Levant  and  Syria ;  and  in  the  glafs- 
trade  it  is  always  to  be  preferred  to  any  other  afties.  " 

The  barilla,  or  pot-aflies  of  Spain,  yield  more  pure  fait 
than  the  polverine  of  the  Levant,  but  the  glafs  made 
with  it  has  always  fome  blue  tinge:  that  made  with 
the  polverine  is  perfedly  white,  which  ought  always  to 
be  ufed  for  the  fineft  cryftal. 

POLYADELPHIA  (from  many^  and 
brotherhood J,  many  brotherhoods.  The  name  of  the  1 8th 
clafs  of  Linnteus’s  fcxual  fyftem,  confiding  of  plants 
with  hermaphrodite  flowers,  in  which  feveral  ftamina 
oij  male  organs  are  united  by  their  filaments  into  three 
or  more  diftindl  bundles. 

POLY-ENUS,  the  name  of  many  famous  men  re¬ 
corded  in  ancient  writers.  Among  them  was  Julius 
Polyienus,  of  whom  we  have  fome  Greek  epigrams  ex¬ 
tant  in  the  firft  book  of  the  Anthologia.  The  Polytef- 
nus  whom  it  moft  concerns  us  to  know  about,  is  the 
author  of  the  eight  books  of  the  Stratagems  of  illuftrious 
Commanders  in  War.  He  was  probably  a  Macedo¬ 
nian,  and  perhaps  a  foidier  in  the  early  part  of  his  life  ; 
but  of  this  there  is  no  certainty.  He  was  undoubtedly 
a  rhetorician  and  a  pleader  of  caufes ;  and  appears, 
from  the  dedication  of  his  work  to  the  emperors  Anto¬ 
ninus  and  Verus,  to  have  lived  towards  the  latter  part  of 
the  fecond  ceiitur}%  The  Stratagemata  were  publifh^d 
S  s 
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PoJyant'fla  {n  Greek  by  Ifaac  Cafaubon,  with  notes,  In  158^, 
II.  i2mo  ;  but  no  good  edition  of  them  appeared  till  that 
^Polybius.  Levden,  1690,  In  8vo.  The  title-page  runs  thus: 

*  Poly  am  Stratagematiim  lihri  c^o,  "Jufto  Vulteio  Interpreter 

Pancratius  Maafvkius  recenfult^  Jfaact  Cafauboni  nec  non 
fuas  not  as  adjecit^ 

We  have  In  this  work  the  various  ftratagems  of  above 
300  captains  and  generals  of  armies,  chiefly  Greeks  and 
barbarians  :  for  the  Romans  feldom  ufed  fuch  fineffes  ; 
and  Polyaenus  has  fhov/n  further,  that  he  was  not  well 
verfed  In  Roman  affairs.  A  great  number  of  thefe  ftra¬ 
tagems  appear  to  us  to  be  ridiculous  or  impra<SfIcable  ; 
and  neither  the  generals,  nor  even  common  foldiers  of 
our  days,  would  be  found  fimple  enough  to  be  caught 
by  them.  Few  of  this  order  are  capable  of  reading 
Poly  anuses  Stritagems  ;  and  if  they  were,  they  would 
reap  little  benefit  from  it.  The  book  is  ufeful  to  fuch 
as  ftudy  the  Greek  language  and  antiquity ;  for  many 
things  will  be  found  in  dt,  illuftrating  the  cuftoms  and' 
opinions  of  ancient  times.  The  fixth  and  feventh  bocdes 
are  Imperfedl:. 

Polyas nus  compofed  other  works  befides  the  Blratage^ 
mata,  Stobcsus  has  produced  fome  paffages  out  of  a 
book  De  Republica  Macedonum  ;  and  Suldas  mentions  a 
piece  concerning  the  Thebans  and  three  books  of  Ta¬ 
citus.  If  death  had  not  prevented,  he  would  have  writ¬ 
ten  Memorabilia  of  the  Emperors  Antoninus  and  Verus  : 
for  he  makes  a  promifc  of  this  In  the  preface  to  his 
fixth  book  of  Stratagems.  Cafaubon,  in  the  dedication 
of  Polyaenus  to  Mornasus,  calls  him  an  elegant^  acute^  and 
learned  writer, 

POLYANDRIA  (from  ’roxuf  many,  and  a  man 
or  hujhand)y  many  huibands.  The  name  of  the  13  th 
elafs  in  Linnaeus’s  fexual  method,  confiftlng  of  plants 
with  hermaphrodite  flowers,  which  are  furnlfhed  with 
feveral  ftamina,  that  are  inferted  into  the  common  recep¬ 
tacle  of  the  flower. 

POLYANTHE  A,  a  collefflon  of  common-places  In 
alphabetical  order,  for  the  ufe  of  orators,  preachers,  &Ci 
The  word  is  formed  from  the  Greek  much,  and 
Jl-jqver  ;  and  has  much  the  fame  meaning  with  an~ 
thology  or  Jlorilege,  The  firft  author  of  the  polyanthea 
was  Dominic  Nanni  de  Mirabelllo,  whofe  labour  has 
been  irhproved  on  by  Barth.  Amantlus,  and  Franc.  Tor- 
fms  ;  and  fince  thefe,  by  Jof.  Langius,  under  th.e  title  of 
Polyanthea  nova,  1613. 

POLYANTHUS,  In  botany.  See  Primula. 

POLYBIUS,  a  famous  Greek  hlftorlan,  was  born 
at  Megalopolis,  a  city  of  Arcadia,  205  years  before 
Chrift  ;  and  was  the  fon  of  Lycortas,  chief  of  the  re¬ 
public  of  tlie  Achasans.  He  was  trained  to  arms  under 
the  celebrated  Phllopoemen,  and  is  defcribed  by  Plutarch 
carrying  the  urn  of  that  great  but  unfortunate  general 
in  his  funeral  procefiion.  He  arofe  to  confiderable  ho¬ 
nours  in  his  own  country,  but  was  compelled  to  vlfit 
Rome  with  other  principal  Achaeans,  who  were  detain¬ 
ed  there  as  pledges  for  the  fubmiflion  of  their  ftate. 
brom  hence  he  became  intimate  with  the  fecond  Scipio 
Africanus,  and  was  prefent  with  him  at  the  demolition 
of  Carthage.  He  faw  Corinth  alfo  plundered  by  Mum- 
mius,  and  thence  palling  through  the  cities  of  Achaia, 
reconciled  them  to  Rome.  He  extended  his  travels  In¬ 
to  Egypt,  France,  and  Spain,  that  he  might  avoid  fuch 
geographical  errors  as  he  has  ceiifured  in  others. 

It  was  iii  Rome  that  he  compofed  jais  excellent  hif- 
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tory,  for  the  fake  of  which  his  travels  were  undertaken,  PoIyc2rp*, 
This  hiftory  was  divided  into  40  books  ;  but  there  on- 
ly  remains  the  five  firft,  with  extracts  of  fome  parts  of 
the  others.  It  has  had  feveral  editions  in  Greek  and 
Latin  ;  and  there  is  an  Englllh  tranflation  by  Mr  Hamp¬ 
ton.  He  died  at  the  age  of  82. 

POLYCARP,  one  of  the  moft  ancient  fathers  of. 
the  Chriftian  church,  was  born  towards  the  end  of  the 
reign  of  Nero,  probably  at  Smyrna ;  where  he  was  edu-  ' 

cated  at  the  expeiice  of  Califta,,a  noble  matron  diftin- 
guhhed  by  her  piety  and  charity.  He  was  unqueftIon-> 
ably  a  difciple  of  St  John- the  Evangelift,  and  converfed' 
ftimillarly  with  other  of  the  apoftles.  When  of  a  pro¬ 
per  age,  BucoUis  ordained  him  a  deacon  and  catechift  of 
his  church;  and  upon  his  death  he  fucceeded  him  in  the 
bilhopric,  to  which  he  is  fald  to  have  been  confecrated 
by  St  John,  who  alfo  diredled  his  Apocalypfe,  among 
others,  to.  him,  under  the  title  of  the  angel  of  the  church 
of  Smyrna.  At  length  the  controverfy  about  the  obfer- 
vatlon  of  Eafter  beginning  to  grow  high  between  the 
eaftern  and  weftern  churches,  he  went  to  Rome  to  dif-^ 
courfe  with  thofe  who  were  of  the  oppofite  party.  The 
fee  was  then  pofiefied  by  Anicetus,  with  whom  he  had' 
many  conferences,  that  were  carried  on  in  the  moft 
peaceable  and  amicable  manner ;  and  though  neither  of 
them  could  bring  the  other  to  embrace  his  opinion,, 
they  both  retained  their  own  fentiments  without  viola¬ 
ting  that  charity  which  Is  the  great  lav/  of  their  religion.. 

Whilft  at  Rome  he  particularly  oppofed  the  herefies. 
of  Marcian  and  Valentinus.  His  condinS:  on  this  oc- 
cafion  is  related  by  Irenaeus;  who  Informs  us,  that  when. 

Polycarp  paffed  Marcian  in  the  ftreet  without  fpeak- 
ing,  Marcian  faid,  Polycarp,  own  us  !”  To  which  he 
replied  with  indignation,  ‘‘  I  own  thee  to  be  the  firft- 
born  of  Satan.”  Irenaeus  adds,  that  when  any  hereti¬ 
cal  dodlrlnes  were  fpoken  in  his  prefence,  he  would  ftop 
hls^  ears  and  fay,  ‘‘  Good  God!. to  what  times  haft  thou 
referved  me,  that  I  fhould  hear  fuch  things  I”  and  Im¬ 
mediately  left  the  place.  Fie  was  wont  to  tell,  that 
St  John,  going  Into  a  bath  at  Ephefus,  and  finding  Ce- 
riiithus  the  heretic  In  it.  Immediately  ftarted  back  with¬ 
out  bathing,  crying  out,  “  Let  us  run  away,  left  the 
bath  fhould  fall  upon  us  while  Cerinthus  the  enemy  of 
truth  is  In  it.”  Polycarp  governed  the  church  of  Smyr¬ 
na  with  apoftollc  purity,  till  he  fuffered  martyrdom  in 
the  7th  year  of  Maixius  Aurelius ;  the  manner  of  which 
is  thus  related. 

The  perfecutlon  waxing  hot  at  Smyrna,  and  many 
having  fealed  their  faith  with  their  blood,  the  general 
cry  was,  “  Away  with  the  Impious  ;  let  Polycarp  be 
fought  for.”  Upon  which  he  privately  withdrew  Into  a 
neighbouring  village,  where  he  continued  for  fome  time 
praying  night  and  day  for  the  peace  of  the  church.  He 
was  thus  employed,  when  one  night  he  fell  into  a 
trance,  and  dreamed  that  his  pillow  took  fire,  and  was 
burnt  to  afhes ;  which,  when  he  awoke,  he  told  his 
friends  was  a  prefage  that  he  fhould  be  burnt  alive  for 
the  caufe  of  Chrift.  Three  days  afterwards,  in  order 
to  efcape  the  inceffant  fearch  for  him,  he  retired  into 
another  village:  his  enemies,  however,  were  at  hand,  wFo 
feized  upon  two  youths  (one  of  whom  they  forced  by 
ftrlpes  to  a  confeflion),  by  whom  they  were  condudfed 
to  his  lodging.  He  might  have  faved  himfelf  by  get¬ 
ting  into  another  houfe ;  but  he  fubmitted,  faying, 

“  The  will  of  the  Lord  be  doae.’’  He  therefore  came 
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IVlycsrp.  down  frotn  liis  bed-diamber,  and  fainting  bia  perfecntots 
with  a  ferene  and  cheerful  countenance,  he  ordered  a 
table  to  be  fet  with  provifions,  invited  them  to  partake 
of  them,  and  only  requeued  for  himfelf  one  hour  for 
prayer ;  after  wlilch  he  was  fet  upon  an  afs,  and  con¬ 
ducted  towards  Smyrna.  On  the  road  he  met  Herod 
irenareh  or  juftice  of  the  province,  and  his  fathei, 
who  were  the  principal  inftigators  of  the  perfecution. 
Herod  took  him  up  Into  his  chariot,  and  ilrenuouf- 
ly  endeavoured  to  undermine  his  conftancy  ;  but  ha¬ 
ving  failed  in  the  attempt,  lie  thruft  him  out  of  the 
chariot  with  fo  much  violence  and  Indignation,  that  he 
brulfed  his  thigh  with  the  fall.  ^  When  at  the  place  of 
•execution,  there  came,  as  Is  falci,  a  voice  fiom  heaven, 
-faying,  “  Polycarp,  be  ftrong,  and  quit  thyfelf  like  a 
man.^’  Before  the  tribunal  he  was  urged  to  fwcar  by 
the  genius  of  C^far.  “  Repent  (fays  the  proconful), 
and  fay  with  us,  take  away  the  Impious.”  Whereupon 
the  martyr  looking  round  at  tlie  crow'd  with  a  fevere 
and  angry  countenance,  beckoned  with  his  hand,  and 
looking  up  to  heaven,  fald  With  a  figh.  In  a  very  different 
tone  from  what  they  meant,  “  Take  away  the  impious.” 
At  laft,  confeffing  himfelf  to  be  a  Chriftlan,  the  crier 
thrice  proclaimed  his  confefiion,  and  the  people  fliouted, 
ic  'phis  is  the  great  do61or  of  Afia,  and  the  father  of  the 
Chrlftlans  i  this  is  the  deftroyer  of  our  gods,  that  teaches 
men  not  to  do  facrifice,  or  worfhip  the  deities.”  When 
the  fire  was  prepared.  Polycarp  requefted  not  to  be 
nailed,  as  ufual,  but  only  tied  to  the  ftake  ;  and  after  a 
fhort  prayer,  which  he  pronounced  with  a  clear  and  au¬ 
dible  voice,  the  executioner  blew  up  the  fire,  w’^hlch  in- 
creafing  to  a  mighty  flame,  “  Behold  a  wonder  feen 
(fays  my  author)  by  us  who  were  purpofely  referved, 
that  we  might  declare  It  to  others;  the  flames  difpo- 
fing  themfelvcs  Into  the  refemblance  of  an  arch,  like  the 
falls  of  a  flilp  fwelled  with  the  wind,  gently  encircled 
the  body  of  the  martyr,  who  flood  all  the  while  in  the 
midfl,  not  like  roafled  flefh,  but  like  the  gold  or  filver 
purified  In  the  furnace,  his  body  fending  forth  a  de- 
Ihrhtful  fragrancy,  which,  like  frankincenfe  or  fome 
other  coftly  fpices,  prefented  Itfelf  to  our  fenfes.  The 
infidels,  exafperated  by  the  miracle,  commanded  a  fpear- 
man  to  run  him  through  with  a  fword  :  which  he  had 
no  foonerdone,  but  fuch  a  vafl  quantity  of  blood  flow¬ 
ed  from  the  wound  as  extlngniflied  the  fire  ;  when  a 
dove  was  fecn  to  fly  from  the  wound,  which  fome  fup- 
pofe  to  have  been  his  foul,  clothed  in  a  vifible  ihape  at 
the  time  of  its  departure  (a).”  The  Chrlftlans  endea¬ 
voured  to  carry  off  his  body  entire,  but  were  not  al- 
lowed  by  the  Irenareh,  who  commanded  it  to  be  burnt 
to  aflics.  The  bones,  however,  were  gathered  up,  and 
decently  Interred  by  the  Chrlflians. 

Thus  died  St  Poly  carp,  the  7  th  of  the  kalends  of 
May,  A.  C.  167.  The  amphitheatre  on  which  he  fuf- 
fered  was  moftly  remaining  not  many  years  ago ;  and 
his  tomb,  which  is  In  a  little  chapel  in  the  fide  of  a 
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mountain,  on  the  fouth-eaft  of  the  city,  was  folemnly  Polycar* 
vlfited  by  the  Greeks  on  his  feftival  day  ;  and  for  the  I 
maintenance  and  repairing  of  It,  travellers  were  wont  to  p^iycratea. 
throw  a  few  afpers  Into  an  earthen  pot  that  ftands 
there  for  the  purpofe.  He  wrote  fome  homilies  and 
epiflles,  \^lncll  are  now  loft,  except  that  to  the  Phlllp- 
plaiis,  whkh  Is  a  truly  pious  and  Chriftlan  piece,  con¬ 
taining  fliort  and  ufeful  precepts  and  rules  of  life,  which 
St  Jerome  Informs  us  was  even  in  his  time  read  In  the 
public  affemblies  of  the  Afiatic  churches.  It  Is  Angu¬ 
larly  ufeful  in  proving  the  authenticity  of  the  books  of 
the  New  Teftament ;  for  he  has  feveral  paffages  and 
expreflions  from  Matthew,  Luke,  the  Ads,  St  Paul’s 
Epiflles  to  the  Philipplans,  Ephefians,  Galatians,  Co¬ 
rinthians,  Romans,  Theffalonians,  Coioflians,  ift  Timo¬ 
thy,  ift  Epiftleof  St  John,  and  ift  of  Peter;  and  makes 
particular  mention  of  St  Paul’s  Eplftle  to  the  Ephefians. 

Indeed  his  whole  Eplftle  confifts  of  phrafes  and  fentl- 
ments  taken  from  the  New  Teftament  (b). 

POLYCARPON,  in  bot^y  ;  A  genus  of  the  tri- 
gynia  order,  belonging  to  the  triandria  clafs  of  plants  ; 
and  In  the  natural  method  ranking  under  the  2  2d  or¬ 
der,  Caryophylku  The  calyx  is  pentaphyllous  ;  there 
are  five  veiy  fmall  ovate  petals  ;  the  capfule  is  unilocular 
and  t rival ved. 

POLYCHREST,  In  pharmacy,  fignifies  a  medicine 
that  ferves  for  many  ufes,  or  that  cures  many  difeafes. 

Sal  PoLYCHkEST^  a  compound  fait  made  of  equal 
parts  of  faltpetre  and  fulpliur,  deflagrated  in  a  led-hot 
crucible. 

POLYCNEMUM,  In  botany:  A  genus  of  the  mo- 
nogynla  order,  belonging  to  the  triandria  clafs  of  plants; 
and  In  the  natural  method  ranking  under  the  1  2th  or¬ 
der,  Holoracee.  The  calyx  Is  triphyllous ;  and  there  are 
five  calciform  petals,  with  one  feed  almoft  naked. 

POLYCRATES,  was  a  tyrant  of  Samos,  famous 
for  the  good  fortune  which  always  attended  him.  He 
became  very  powerful ;  and  got  poffefiion  not  only  of 
the  neighbouring  Iflands,  but  alfo  of  fome  cities  on  the 
coaft  of  Afia.  He  had  a  fleet  of  1 00  (hips  of  war,  and 
was  fo  univerfally  efteemed,  that  Amafis  the  king  of 
Egypt  made  a  treaty  of  alliance  with  him.  The  Egyp¬ 
tian  king  was,  however,  afraid  of  his  continued  profpe- 
rity,  and  advifed  him  to  chequer  his  enjoyments,  by  rc- 
linqulfliing  fome  of  his  moft  favourite  obje<fts.  Poly¬ 
crates,  in  compliance,  tlirew  into  the  fea  a  beautiful  feal, 
the  moft  valuable  of  his  jewels.  The  lofs  of  fo  precious 
a  feal  aflli(fted  him  for  fome  time  ;  but  foon  after  he  re¬ 
ceived  as  a  prefent  a  large  fifh,  in  whofe  belly  it  was 
found.  Amafis  no  fooner  heard  this,  than  he  gave  up 
all  alliance  with  the  tyrant  of  Samos,  and  obferved,  that 
fooner  or  later  his  good  fortune  would  vanlfh.  Some 
time  after  Polycrates  vlfited  Magnefia  on  the  Maeander, 
where  he  had  been  invited  by  Orontes  the  governor. 

Here  he  was  fhamefully  put  to  death,  -  merely  becaufe 
the  governor  wifhed  to  terminate  his  profperlty.  The 
S  s  2  daugli- 


"pjjg  miraculous  part  of  this  account  is  ridiculed  by  Hr  Middleton  in  his  Free  Enquiry  and  Defence  of  it; 
but  fomething  is  offered  in  its  favour  by  Mr  Jortin,  who  obferves,  “  the  circumftances  are  fufficient  only  to  create 
a  paufe  and  a  doubt.”  Remarks  on  Led  HtJL  vol.  i.  ,  .  ,  r  ^  •  r 

(b)  Jortin,  vol.  i.  p.  68.  who  to  the  particulars  made  out  by  Cotelenus,  has  added  one  from  Galat.  ;v.  2O. 
and  another  from  Hebr.  iv.  12,  13. 
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Polycrota  dangKter  of  Polycrates  had  difiuadcd  her  father  from  the  Britrlli 
going  to  the  houfe  of  Orontes,  on  account  of  the  bad 
^  dreams  which  fhe  had,  but  in  vain,  ’ 

POLYCROTA,  in  the  naval  archite£lure  of  the  an¬ 
cients,  is  a  word  ufcd  to  exprefs  fiich  of  their  galleys  as 
had  three,  four,  five,  or  more  tiers  of  rowers,  feated  at 
different  heights ;  they  were  diftinguilhed  by  this  term 
from  the  monocrota^  or  thofe  which  had  only  fingle  rows 
of  oars.  Tlie  number  of  rows  of  rowers  in  the  poly- 
crote  gftllcys  has  given  occafion  to  fome  to  fiippofe  thofe 
veflels  of  fuch  a  height  from  the  water  as  is  fcarce  cre¬ 
dible.  Commentators  are  not  at  all  agreed  upon  tire 
conflrudlion  of  thefe  vefTels. 

POLYDAMAS,  was  a  famous  athlete,  who  imita¬ 
ted  Hercules  in  whatever  he  did.  He  killed  a  lion  with 
his  fill,  and  it  is  reported  he  could  flop  a  chariot  with 
his  hand  in  its  mofl  rapid  ct)urfe.  He  was  one  day 
with  fome  of  his  friends  in  a  cave,  when  on  a  fudden  a 
large  piece  of  rock  came  tumbling  down,  and  while  all 
fled  away  he  attempted  to  receive  the  falling  fragment 
in  his  arms.  His  prodigious  flrength,  however,  w'as  in- 
fufiicient,  and  lie  was  inilantly  crufhed  to  pieces  under 
the  rock. 

POLYDECTES,  a  fon  of  Magnes,  was  king  of  the 
ifland  of  Seripho's.  He  received  with  great  kindnefs 
Danae  and  her  fon  Perfeus,  who  had  been  expofed  on 
the  fea  by  Acrifius.  He  took  great  care  of  the  edu¬ 
cation  of  Perfeus  ;  but  becoming  enamoured  of  Danae, 
he?  removed  her  from  his  kingdom,  apprehcnfive  of  his 
refentment.  He  afterwards  paid  his  addreffes  to  Da- 
nae  ;  and  being  rejedlcd,  he  prepared  to  offer  her  vio¬ 
lence.  Danae  fled  to  the  altar  of  Minerva  for  protec¬ 
tion  ;  and  DI6lys,  the  brother  of  Polyde6les,  who  had 
hirnfelf  faved  her  from  the  fea-waters,  oppofed  her  ra- 
vifher,  and  armed  hirnfelf  in  her  defence.  At  this  cri¬ 
tical  moment  Perfeus  arrived ;  and  with  Medufa’s  head 
he  turned  into  flones  PolydeiEles,  with  the  affociates  of 
his  guilt.  The  crown  of  Serlphos  was  given  to  Diedys, 

Nvho  had  fhown  hirnfelf  fo  active  in  the  caufe  of  inno¬ 
cence. 

POLYDORE  VIRGIL.  See  Virgil 
POLYDORUS,  a  fon  of  Priam  by  Plecuba,  or,  ac¬ 
cording  to  others,  by  Laothoe,  the  daughter  of  Altes, 
king  of  Pedafus.  Being  young  and  inexperienced  when 
Troy  was  befieged  by  the  Greeks,  his  father  removed 
him  to  the  court  of  Polymnellor,  king  of  Thrace,  to 
whofe  care  he  entrufled  the  greatefl  part  of  Iris  treafui  es, 
till  his  country  fhoiild  be  freed  from  foreign  invafion. 

On  the  death  of  Priam,  Polymnellor  made  hirnfelf  mailer 
of  the  riches  which  were  in  his  poflefiion  ;  and  to  en- 
furc  them  the  better,  he  murdered  the  young  prince, 
and  threw  his  body  into  the  fea,  where  it  was  found 
by  Hecuba.  According  to  Virgil,  his  body  was  bu¬ 
ried  near  the  Ihore  by  his  alTallin}  and  there  grew  on 
his  gnive  a  myrtle,  whofe  boughs  dropped  blood,  when 
.ZEiieas  going  to  Italy,  attempted  to  tear  them  from  the 
tree. 

POLYGALA,  milkwort:  a  genus  of  the  oftan- 
dria  order,  belonging  to  the  diadelphia  clafs  of  plants  ; 
and  in  the  natural  method  ranking  under  the  33d  or¬ 
der,  Lbrnentacei^,^  The  calyx  is  pentaphylloiis,  with  two 
of  its  leaflets  wing-lhaped  and  coloured  ;  the  legumcn 
IS  obcordate  and  bilocular.  There  are  24  fpecies ;  of 
which  the  mofl  ;-emarkable  are, 

1,  The  vulgaris,  or  common  milkwort,  is  a  native  of 
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heatlia  and  dry^  paftures.  The  Mks  arc  Po’ygali 
about  five  or  fix  inches  long,  feveral  arifmg  from  the  II 
fame  root  :  the  leaves  arc  firm,  fmootli,  entire,  and 
grow  alternate  upon  the  llalks,  which  are  terminated 
with  fpikes  of  flowers,  moll  commonly  blue,  but  often 
red  or  w^hite  :  the  calyx  confills  of  five  leaves,  three  of 
which  are  fmall  and  green,  two  below,  and  one  above 
the  corolla  ;  the  other  two  intermediate  ones  arc  large, 
oval,  flat-coloured,  veined,  and  refemble  petals,  wkicll 
at  length  turn  greenifh,  and  remain  a  defence  to  the 
feed-veflel ;  the  corolla  confills  of  three  petals  folded 
together,  and  forming  a  tube  :  the  carina  is  terminated 
by  a  kind  of  heart-lliaped,  concave  appendage,  frrno-ed 
at  the  extremity.  The  root  of  this  plant  has  a  bitter 
talle,  and  has  been  found  to  poflefs  the  virtues  of  the 
American  rattlefnake-root.  It  purges  without  danger, 
and  is  alfo  emetic  and  diuretic  ;  fometimes  operating  all 
the  three  ways  at  once.  A  fpoonful  of  the  decodtion 
made  by  boiling  an  ounce  of  the  herb  in  a  pint  of  wa¬ 
ter  till  one  half  has  exhaled,  has  been  found  ferviceable 
in  pleurilies  and  fevers,  by  promoting  a  diaphorefis  and 
expecloration  ;  and  three  fpoonfuls  of  the  fame,  taken 
once  an  liour,  has  proved  beiiefieial  in  the  dropfy  and 
anafarca.  It  has  alfo  been  found  ferviceable  in  con* 
fumptive  complaints. 

2.  The  fenega,  or  feneka,  rattlefnake-wort,  grows  na¬ 
turally  in  mod  parts  of  North  America.  This  hath  a 
peremiial^  root  compofed  of  feveral  flelhy  fibres,  from 
which  arife  three  or  four  branching  llalks  which  grow 
eredl,  garniflied  with  fptar-lliaped  leaves  placed  alter¬ 
nately.  1  he  flowers  are  produced  in  loofe  fpikes  at  the 
end  of  the  branches  :  they  are  fmall,  wiiite,  and  lhaped 
like  thofe  of  the  common  fort.  It  flowers  here  in  Ju¬ 
ly,  but  the  plants  do  not  produce  feeds.  I’he  root  of 
this  fpecies  operates  more  powerfully  than  the  lad 
but  befides  the  virtues  of  a  purgative,  emetic,  and  diu¬ 
retic,  it  has  been  recommended  as  an  antidote  againft 
the  poifon  of  a  rattlefnake  ;  but  this  opinion  is  now  ex¬ 
ploded.  It  dill,  however,  maintains  its  chara6ler  in  fe-  • 
yeral  diforders.  Its  efficacy,  particularly  in  pleurifies,. 

IS  mod  fuUy  edablilhed  in  Virginia ;  formerly  near  50 
out  of  100  died  of  that  dfdemper,  but  by^  the  happy 
ufe  of  this  root  hardly  three  out  of  the  fame  number 
have  been  lolL  > 

As  the  feeds  of  the  rattlefnake-wort  fcldom  fucceed 
even  in  the  countries  where  the  plant  is  a  native,  the 
bed  method  of  propagating  it  is  to  procure  the  roots 
from  America,  and  plant  them  in  a  bed  of  light  earth 
in  a  ffieltered  fituation,  where  they  will  thrive  without 
any  other  culture  than  keeping  them  free  from,  weeds* 

But  though  the  plant  will  Hand  out  ordinary  winters 
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that  feafon  with  old 
eep  out  the  frod. 


it  will  be  proper' to  cover  it  diirin; 
tanner’s  bark,  or  other  mulch,  to 

POLYGAMIA  manyy  and  marriage)^ 

This  term,  expreffing  an  intercommunication  of  fexes,  is 
applied,  by  Linnjeus,  both  to  plants  and  flowers.  A 
polygamous  plant  is  that  which  bears  both  hermaphro¬ 
dite  flowers  and  male  or  female,  or  both. 

POLYGAMY,  a  plurality  of  wives  or  hufbands,  in 
the  pofleffion  of  one  man  or  woman  at  the  fame  time. 

Polygamy  is  fa  uiilverfally  edeemed  unlawful,  and 
even  unnatural,  through  Europe,  and  in  all  Chridian 
countries,  that  we  have  generally  reafoned  upon  this 
coiividtion.  Both  religion  and  reafon  appear  at  firft 
fight  at  kaft  to  condemn  it  5  and  with  this-  view  of  the 
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siyjimy  Aibjeft  mankind  in  general  reft  fatisSed :  bnt  feme  bolder 
geniules  have  taken  the  oppoiite  ftde  of  the  queftion  ; 
have  caft  off  t!ie  prejudices  of  education,  and  attempted 
to  ihow  that  polygamy  is  not  unlawful,  but  that  it  is 
juft  and  neceffary.  and  would  be  a  public  benefit.  Such 
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writers,  to  life  the  words  of  an  intelligent  critic  ^  , 
cur  to  the  common  fubterfuge,  of  which  try  fetter 
upofjirangegoslsy  and  every  cqmsciEHTIQUS  trouhler 
of  the  public  peace,,  have  artfully  availed  themfelves 
to  filence  the  clamour  of  expoftulatign.  ‘  Truth  ! 
Truth  is  tlieir  general  cry  :  and  with  this  hopeful 
pretence,  prudence  and  humility,  and  every  amiable  and 
xifefui  virtue,  are  left  behind  ;  while  conscience  y" rew- 
fcience  ! )  biiiKlly  ru(hes  forward  to  oppofe  order,  infult 
•authority,  and  overturn  the  cuftoms  of  ages.” 

But  notvvithftanding  thefe  fair  pretences,  it  will,  we 
doubt  n( be  eafy  to  Ihow  that  tmth  is  not  upon  their 
fide ;  prudence  and  delicacy  are  certainly  at  open  war 
with  them  ;  for  Dr  Percival,  Phil.  Tranf.  vol.  Ixvi. 
part  i.  p.  163.  has  very  jullly  obferved,  that  the  pra<ftice 
is  brutal,  dellruaive  to  friendlhip  and  moral  fentiment, 
inconiiltent  with  one  great  end  of  marriage,  the  education 
of  children,  and  fiibverllve  of  the  natural  rights  of  more 
than  half  of  the  fpecies.  Befides,  it  is  injurious  to  po¬ 
pulation,  and  therefore  can  never  be  countenanced  or 
allow^ed  in  a  well-regulated  Hate  ;  for  though  the  num¬ 
ber  of  females  in  the  world  may  confiderably  exceed  the 
number  of  males,  yet  there  are  more  men  capable  of 
propagating  their  fpecies  than  ^vomen  capable  of  bearing 
children ;  and  it  is  a  well-known  fadl,  that  Armenia, 
in  which  a  plurality  of  wives  is  not  allowed,  abounds 
more  with  inhabitants  than  any  other  province  of  the 
Turkifh  empire. 

Indeed  it  appears,  that  in  fome  countries  where  it  is 
allowed,  the  inhabitants  do  wot  take  advantage  of  it. 
“  The  Europeans  (fays  M.  Niebuhr +  )  are  miftaken  in 
thinking  the  ftate  of  marriage  fo  different  among  the 
Muffulmans  from  what  it  is  with  Clirlllian  nations.  I 
could  not  dlfcern  any  fuch  difference  in  Arabia.  The 
women  of  that  country  feem  to  be  as  free  and  as  happy 
as  thofe  of  Europe  can  poffibly  be.  Polygamy  Is  per¬ 
mitted,  indeed,  among  Mahometans,  and  the  delicacy 
of  our  ladies  is  fhocked  at  this  idea ;  but  the  Arabians^ 
rarely  avail  j:  themfelves  of  the  privilege  of  rnarrying 
four  lawful  wives,  and  entertaining  at  the  fame  time  any 
number  of  female  llaves.  None  but  rich  voluptuaries 
marry  fo  many  wives,  and  their  coiidudf  is  blamed  by 
all  fober  men.  Men  of  fenfe,  indeed,  think  this  privi¬ 
lege  rather  troublefome  than  convenient.  A  hufband  Is 
by  law  obliged  to  treat  his  wives  fuitably  to  their  con¬ 
dition,  and  to  difpenfe  his  favours  among  them  with 
perfeft  equality  :  but  thefe  are  duties  not  a  little  dif- 
agreeable  to  niofl  Muffulmans;  and  fuch  modes  of  luxury 
are  too  expenfive  to  the  Arabians,  who  are  feldom  in 
eafy  circumflances.  I  miifi,  however,  except  one  cafe  ; 
for  it  fometimes  happens  that  a  man  marries  a  number 
of  wives  in  the  way  of  commercial  fpeculatlon.  1  know 
a  Mullah;  in  a  town  near  the  Euphrates,  who  had  mar¬ 
ried  four  wives,  and  w^as  fupported  by  the  profits  of 
their  labour.  ” 

See  a  curious  kind  of  polygamy^  under  the  article 
Nayres,  The  ancient  Britons,  too,  had  a  kind  of 
polygamy  among  them,  1 2  women  being  common  to 
12  men. 

Scldcn  has  proved,  in  his  Uxor  Ihhraica^  that  plura- 
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llty  of  wives  was  allowed  of,  not  only  among  the  He- 
brews,  but  alfo  among  all  other  nations,  and  In  all  ages. 

It  is  true,  the  ancient  Romans  were  more  levere  In  their 
morals,  and  never  praflifed  it,  tliough  It  was  not  forbid 
among  them :  and  Mark  Antony  is  mentioned  as  the 
firft  who  took  the  liberty  of  having  two  wives. 

From  that  time  it  became  pretty  frequent  in  the  em¬ 
pire  till  the  reigns  of  Theodolius,  Honorius,  and  Area- 
dins,  who  firfi  prohibited  It  by  exprefs  law'  in  393. 
After  this  the  emperor  Valentinian,  by  an  edidl,  per¬ 
mitted  all  the  fubjeds  of  the  empire,  if  they  pleated,  to 
marry  feveral  wives  ;  nor  does  it  appear,  from  the  ec- 
clefiafllcal  hiflory  of  thofe  times,  that  the  blfhops  made 
any  oppofition  to  this  introdudlon  of  polygamy.  In 
effedl,  there  are  fome  even  among  the  Cliriflian  cafulfls 
who  do  not  look  on  polygamy  as  In  itlelf  criminaL 
Jurleu  obferves,  that  the  prohibition  of  polygamy  Is  a 
pofitive  law’’ ;  but  from  which  a  man  may  be  exempted 
by  fovereign  neceflity.  Baillct  adds,  that  the  example 
of  the  patriarchs  is  a  veiy  powerful  argument  in  favour 
of  polygamy :  of  thefe  arguments  we  fhall  fpeak  hereafter# 

It  has  been  much  difpiited  among  the  dodfors  of  the 
civil  law  whether  polygamy  be  adultery.  In  the  Ro¬ 
man  law  It  Is  called  fluprurriy  and  puiilfhed  as  fuch,  that 
is.  In  fome  cafes,  capitally.  But  a  fmallcr  puiiifluneiit 
is  more  confiifent  with  the  Jewilli  law,  wbereln  the  pro¬ 
hibition  of  adultery  is  perpetual,  but  that  of  polygam/ 
temporary  only.  ^ 

In  Germany,  Holland,  and  Spain,  this  clfence  1$ 
diifei'ently  puniihed.  By  a  conditutiou  of  Charles  V, 
it  was  a  capital  crime.  By  the  laws  pf  ancient  and 
modern  Sweden  it  is  puniihed  with  death,  in  Scotland 
it  is  puniihed  as  perjury. 

Ill  England  It  is  enabled  by  ftatute  i  Jac.  I.  cap.  Xi# 
that  if  any  perfon,  being  married,  do  afterwards  many 
again,  the  former  hufband  or  wdfe  being ^alive,  it  is  fe¬ 
lony,  but  within  the  benefit  of  clergy,  The  firil  vyiic 
in  this  cafe  fliall  not  be  admitted  as  an  evidence  againffc. 
her  hufband,  becciufe  fhe  is  the  true  wife ;  but  the  fe- 
cond  may,  for  flie  is  indeed  no  wife  at  all ;  and  fo  vice 
verfa  of  a  fecond  hufband.  This  aa  makes  an  exception 
to  five  cafes,  in  which  fuch  fecond  marriage,  tho’  in  the 
three  firfl  it  is  void,  is,  however,  no  felony,  i.  Where  . 
either  party  hath  been  continually  abroad  for  feven  years, 
whether  the  party  in  England  had  notice  of  the  other’s 
being  living  or  not.  2.  Where  either  of  the  parties 
hath  been  abfent  from  the  other  feven  years  wdthin  this 
kingdom,  and  the  remaining  party  hath  h*dd  no  notice  of 
the  other’s  being  alive  within  that  time.  3.  Where 
there  is  a  divorce  or  fepaiatlon  a  tnenfa  et  ihoro  by  fen- 
tcnce  in  tlie  ecclefiahlcal  court.  4.  Where  the  firft 
marriage  is  declared  abfolutely  void  by  any  fuch  fentence, 
and  the  parties  loofed  a  vinculo*  Or,  5*  Wdiere  either 
of  the  parties  was  under  the  age  of  confent  at  the  time 
of  the  fitil  marriage  ;  for  in  fuch  cafe  the  full  marriage 
was  voidable  by  the  difagreement  of  either  party,  which 
this  fecond  marriage  very  clearly  amounts  to.  But  if 
at  the  age  of  confent  the  parties  had  agreed  to  the 
m-arriage,  which  completes  the  contrad,  and  is  indeed 
the  real  marriage,  and  afterwards  one  of  them  fhould 
marry  again,  judge  Blackftone  apprehends  that  fuch 
fecond  marriage  would  be  within  the  reafon  and  penalties 
of  the  ^€t. 

Bernardos  Ochinus,  general  of  the  order  of  Capu- 
chin?>  and  afterwards  a  Protellant,  publilhed,  about  the 
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Polygamy,  niiddlc  of  tlie  i6th  century,  Dialogues  In  favour  of  Po- 
Li  lygaiYjy^  which  "were  anfwered  by  I'heodore  Beza.  And 

about  the  conclufion  of  the  laft  century  we  had  at  Lon¬ 
don  an  artful  treatife  publifhed  in  behalf  of  a  plurality 
of  wives,  under  the  title  of  Pofygamia  ^Triumphatrh  :  the 
author  whereof  aflumes  the  name  of  Theophilus  Aletheus; 
but  his  true  name  was  Lyferus,  He  was  a  native  of 
Saxony.  It  has  been  anfw^ered  by  feveral. 

A  new  argument  in  favour  of  polygamy  has  been 
adduced  by  Mr  Bruce,  on  this  principle,  that  in  fome 
parts  of  the  w^orld  the  proportion -of  female  children  is 
much  greater  than  that  of  males.  From  a  diligent 
inquiry  (fays  he)  into  the  fouth  and  feripture-part  of 
Mefopotamia,  Armenia,  and  Syria,  from  Mouful  or 
Nineveh  to  Aleppo  and  Antioch,  I  find  the  proportion 
to  be  fully  two  women  to  one  man.  There  is  indeed  a 
fra£lion  over,  but  it  is  not  a  confiderable  one.  From 
Latikea,  Laodicea  ad  mare^  down  the  coaft  of  Syria 
to  Sidon,  the  number  is  nearly  three,  or  two  and  three- 
fourths,  to  one  man.  Through  the  Holy  Land,  the 
country  called  Horan j  in  the  Ilthmus  of  Suez,  and  the 
parts  of  the  Delta  unfrequented  by  flrangers,  it  is  fome- 
thinglefs  than  three.  But  from  Suez  to  the  Straits  of 
Babelmandel,  wdiich  contains  the  three  Arabias,  the 
proportion  is  fully  four  w^omen  to  one  man ;  which  I 
have  reafon  to  believe  holds  as  far  as  the  line,  and  30® 
Beyond  it.  The  Imam  of  Sama  was  not  an  old  man 
when  I  was  in  Arabia  Felix  in  1769;  but  he  had  88 
children  then  alive,  of  whom  14  only  w'ere  fons.  The 
prieft  of  the  Nile  had  70  and  odd  children  ;  of  whom, 
as  I  remember,  above  50  were  daughters. 

“  It  may  be  obje6led,  that  Dr  Arbuthnot,  in  quo¬ 
ting  the  bills  of  mortality  for  20  years,  gave  the  mofl 
unexceptionable  grounds  for  his  opinion  ;  and  that  my 
Tingle  aflertion  of  what  happens  in  a  foreign  country, 
without  further  foundation,  cannot  be  admitted  as 
equivalent  teflimony  :  and  I  am  ready  to  admit  this  ob- 
'jedlion,  as  there  are  no  bills  of  mortality  in  any  of  thefe 
countries.  I  fliall  therefore  fay  in  wdiat  manner  I  at¬ 
tained  the  knowledge  which  I  have  juft  mentioned. 
‘Whenever  I  w^ent  into  a  towm,  village,  or  inhabited 
place,  dwelt  long  in  a  mountain,  or  travelled  journeys 
with  any  fet  of  people,  I  always  made  it  my  bufinefs  to 
inquire  how  many  children  they  had,  or  their  fathers, 
their  next  neighbours  or  acquaintance.  I  then  afked 
my  landlord  at  Sidon,  fuppofe  him  a  weaver,  how  many 
children  he  has  had  ?  He  tells  me  how  many  fons  and 
how  many  daughters.  1  he  next  I  afle  is  a  tailor,  a 
fmith,  &c.  in  fhort  every  man  who  is  not  a  ftranger, 
from  whom  I  can  get  the  proper  information.  I  fay, 
therefore,  that  a  medium  of  both  fexes,  arifmg  from 
three  or  four  hundred  families,  iudifcrimlnately  taken, 
fhall  be  the  proportion  in  which  one  differs  from  the 
other ;  and  this,  I  am  confident,  will  give  the  refult  to 
be  three  women  in  of  the  90'^  under  every  meridian 
of  the  globe. 

Our  author  corroborates  this  argument  by  fuppoflng 
that  Mahomet  perceived  this  difproportion,  and  that 
upon  it  he  founded  his  inftltution  allowing  one  man  to 
have  four  wives.  With  this  view  he  enacbed,  or  ra-  > 
ther  revived,  the  law  which  gave  liberty  to  every  indi¬ 
vidual  to  marry  four  wives,  each  of  whom  was  to  be 
equal  in  rank  and  honour,  without  any  preference  but 
what  the  prediledion  of  the  hufband  gave  her.’’ 

Having  thus  eftablilhed,  as  he  fuppofes,  the  necefflty 


of  polygamy  in  the  Eaft,  Mr  Bruee  proceeds  to  confidef  Polyganqr, 
whether  there  is  not  fome  other  reafons  why  it  diould 
not  be  pradifed  in  Britain  farther  than  the  mere  equa¬ 
lity  in  numbers  of  tb^  fexes  to  one  another.  This  rea¬ 
fon  he  finds  in  the  difference  between  the  conftitutions 
of  the  Europeans  and  eaftern  nations.  “  Women  in 
England  (fays  he)  are  capable  of  child-bearing  at  14; 
let  the  other  teim  be  48,  when  they  bear  no  more ; 

34  years  therefore  an  Englifh  woman  bears  children. 

At  the  age  of  14  or  15  they  are  objeds  of  our  love ; 
they  are  endeared  by  bearing  us  children  after  that 
time  5  and  none,  I  hope,  wull  pretend,  that  at  48  and 
50  an  Engliftiwoman  is  not  an  agreeable  companion. 

The  Arab,  on  the  other  hand,  if  llie  begins  to  bear 
children  at  ii,  feldom  or  never  has  a  child  after  20. 

I'he  time,  then,  of  her  child-bearing  is  nine  years  ;  and 
four  women,  taken  altogether,  have  then  tl  1  term  of 
36.  So  that  the  Englifh  woman  that  bears  children 
for  34  years  has  only  two  years  lefs  than  the  term  en¬ 
joyed  by  the  four  wives  whom  Mahomet  has  allowed  ; 
and  if  it  be  granted  that  an  Englifh  wife  may  bear  at 
50,  the  terms  are  equal.  But  there  are  other  grievous 
differences.  An  Arabian  girl,  at  1 1  years  old,  by  her 
youth  and  beauty,  is  the  objed  of  man’s  defire  ;  being 
an  infant,  Iiowever,  in  underftandlng,  fhe  is  not  a  ra¬ 
tional  companion  for  him.  A  man  mames  there,  fay 
at  20 ;  and  before  he  is  30,  his  wife,  improved  as  a 
companion,  ceafes  to  be  an  objed  of  his  deftres  and  a 
mother  of  children  :  fo  that  all  the  heft  and  moft  vigo¬ 
rous  of  his  days  are  fpeiit  with  a  woman  he  cannot 
love  ;  and  with  her  he  would  be  deftined  to  live  40,  ar 
45  years,  without  comfort  to  himfelf  by  increafe  of 
family,  or  utility  to  the  public.  The  reafons,  then, 
againft  polygamy,  which  fubfift  in  England,  do  not  by 
any  means  fubfift  in  Arabia ;  and  that  being  the  cafe, 
it  would  be  unworthy  of  the  wifdom  of  God,  and  an 
unevennefs  in  his  ways,  which  wc  fhall  never  fee,  to 
fubjed  two  nations  under  fuch  different  circumftances 
abfolutely  to  the  fame  obfervances.” 

To  all  this  argumentation,  however,  it  may  be  re¬ 
plied,  that  whatever  we  may  now  fuppofe  to  be  the 
conftitution  of  nature  in  the  warmer  parts  of  the  globe, 
it  certainly  was  different  at  the  beginning.  We  aannot 
indeed  afcertaln  the  exad  pofition  of  the  Garden  of 
Eden  ;  but  it  is  with  reafon  fuppofed  not  to  have  been 
far  from  the  ancient  feat  of  Babylon.  In  that  country, 
therefore,  wLere  Mr  Bruce  contends  that  Jhnr  w^omen 
are  neceffary  to  the  comfort  of  one  man,  it  pleafed 
God  to  grant  only  one  to  the  firft  man  ;  and  that,  too, 
when  there  was  more  occafton  for  population  than  ever 
there  has  been  fmee,  becaufe  the  whole  earth  was  to  be 
peopled  from  a  fingle  pair.  Matters  were  not  altered 
at  the  flood ;  for  Noah  had  but  one  wife.  And  this 
is  the  very  argument  ufed  by  our  Saviour  himfelf  when 
fpcaking  of  divorce  without  any  fuflicient  caufe,  and 
then  marr}dng  another  woman,  which  is  a  fpecies  of 
polygamy. — Again,  with  refped  to  the  alleged  multi¬ 
plicity  of  females  in  the  eaftern  part  of  the  world,  it  is 
by  no  means  probable  that  the  calculations  of  Mr  Bruc^ 
or  any  other  perfon  can  be  admitted  in  this  cafe.  Hif- 
tory  mentions  no  fuch  thing  in  any  nation  ;  and  conft- 
dering  the  vaft  deftrudlon  among  the  male  part  of  the 
human  fpecies  more  than  of  the  females  by  war  and 
other  accidents,  we  may  fafely  fay,  that  if  four  women 
children  were  born  for  every  fingle  male,  there  would 

in 


POL  [ 

•Polygatny  Jn  fuch  countries  be  five  or  fix  grown  up  women  for 

_ _ * - every  man  ;  a  proportion  which  we  may  venture  to 

affirm  does  not,  nor  ever  did,  exlfl  anywhere  m  the 
world.  That  it  was  not  fo  in  former  times  we  can 
only  judge  from  the  particular  examples  recorded  in 
hiftory,  and  thefe  are  but  few.  We  read  in  the  Greek 
hiftory,  Indeed,  of  the  ffiy  daughters  of  Danaus  ;  but 
thefe  were  matched  by  as  many  fons  of  another  man. 
fob  had  only  one  wife,  yet  \i2idi /even  fons  and  but  three 
daughters.  Jacob  had  two  wives,  who  bore  tnvehe 
fons,  and  only  one  daughter.  Abraham  had  only  one 
child  by  his  hrft  wife,  and  that  was  a  fon.  By  his 
fecond  wife  Keturah  he  had  iix  fons  ;  and  confidering 
his  advanced  age  at  the  time  he  married  her,  it  is  by 
no  means  probable  that  he  could  have  24  daughteis  ; 
nay,  if,  as  Mr  Bruce  tells  us,  the  women  in  the  eahpm 
countries  bear  children' only  for  nine  years,  it  was  im- 
poflible  {he  could  have  fo  many.  Gideon,  who-  had 
many  wives,  had  no  fewer  than  feventy  fons  by  thefe 
wives,  and  even  his  concubiije  had  a  fon  ;  fo  that  if  all 
thefe  women  had  produced  according  to  Mr  Bruce’s 
proportion,  of  nearly  three  females  to  one  male,  he 
muft  have  had  almoft  284  children  a  better  family 
than  any  of  Mr  Bruce’s  eaftern  acquaintances  can  pro¬ 
bably  boaft  of.  •  n.  u 

With  regard  to  this  fubjedl,  however,  it  mult  be 
obferved,  that  the  procreation  of  male  or  female  chil¬ 
dren  depends  in  fome  degree  on  the  health  and  vigour 
of  the  parents.  It  is  by  no-  means  improbable,  there¬ 
fore,  that  the  eaftern  voluptuaries,  whofe  conftitutions 
are  debilitated  by  their  exceffes,  may  have  many  more 
female  than  male  children  horn  to  them.  ^  The  women 
themfelves,  by  premature  enjoyment,  will  alfo  be  in¬ 
clined  to  produce  females  inftead  of  males  y  but  neither 
of  thefe  circumftances  can  prove  this  to  be^  an  original 
law  of  nature.  Something  like  this  may  be  gathered 
from  facred  hiftory.  Gideon  above-mentioned,  who 
-was  a  hardy  and  aftive  warrior,  had  many  fons.  The 
fame  v/as  the  cafe  with  David,  who  led  an  aAive  and 
laborious  life  ;  while  Solomon,  who  was  a  voluptuary, 
had  only  one  fon,  notwithftanding  his  multitude  of 
wives. 

The  moft  barefaced  defence  of  polygamy  that  has  ap¬ 
peared  in  modern  times  is  by  the  Rev.‘  Mr  Madan,  who 
publifhed  a  treatife,  artfully  vindicating,  and  ftroiigly 
recommending  it,  under  the  title  of  ^helyphthora  ;  01, 
treatife  on  Female  Rutny  in  its  Caufesy  EJeBsy  Con- 
Jequencesy  Preventiony  and  Remedy^  &c.  Marriage,  ac¬ 
cording  to  this  writer,  fimply  and  wholly  conlifts  in 
the  aft  of  perfonal  union,  or  aPus  coitus*  Adultery, 
he  fays,  is  never  iifed  In  the  facred  writings  but  to 
denote  the  deflement  of  a  betrothed  or  married  wo¬ 
man,  and  to  this  fenfe  he  reftrifts  the  ufe  of  the  term 
fo  that  a  married  man,  in  his  opinion,  is  no  adulterer, 
if  his  commerce  with  the  fex  be  confined  to  fingle  wo¬ 
men,  who  are  under  no  obligations  by  cfpoufals  or 
marriage  to  other  men  :  but,  on  the  other  hand,  the 
woman  who  {hoiijd  dare  to  have  even  but  once  an  in¬ 
trigue  with  any  other  man  befides  her  hufbaiid,  (let 
him  have  as  many  wives  as  Solomon),  would,  tpfo 
faBoy  be  an  adulterefs,  and  ought,  together  with  her 
gallant,  to  be  punlftied  with  immediate  death.  This, 
he  boldly  fays,  is  the  law  of  God  :  and  on  this  foun¬ 
dation  he  limits^  the  privilege  of  polygamy  to  the 
man  ;•  in  fupport  of  which  he  refers  to  the  polygg- 
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mous  conneftions  of  the  patriarchs  and  faints  of  the  Polygamyt 
Old  Teftament,  and  infers  the  lawfuluela  of  their  -  ^ 
praftice  from  the  bleflings  which  attended  It,  and  the 
laws  which  were  inftituted  to  regulate  and  fuperlntend 
it.  He  contends  for  the  lawfulnefs  of  Chrlftians  ha¬ 
ving,  like  the  ancient  Jews,  more  wives  than  one ; 
and  labours  much  to  reconcile  the  genius  of  the  evan¬ 
gelical  difpenfatlon  to  an  arrangement  of  this  fort. 

With  this  view  he  alTerts,  that  there  is  not  one  text  In 
the  New  Teftament  that  even  hints  at  the  criminality 
of  a  polygamous  conneftion  ;  and  he  would  infer  from 
St  Paul’s  direftion,  that  bifhops  and  deacons  ftiould' 
have  but  one  wife,  that  it  was  lawful  for  laymen  to^ 
have  more.  Chrift,  he  fays,  was  not  the  giver  of  a 
new  law  ;  but  the  bufinefs  of  marriage,  polygamy, 

&c.  had  been  fettled  before  his  appearance  In  the  world, 
by  an  authority  which  could  not  be  revoked.  Befides, 
this  writer  not  only  thinks  polygamy  lawful  in  a  reli¬ 
gious,  but  advantageous  in  a  civil,  light,  and  highly  po¬ 
litic  in  a  domeftic  view. 

In  defence  of  his  notion  of  marriage,  which,  he  fays, 
confifts  in  the  union  of  man  and  woman  as  one  body,  the 
effefts  of  which  in  the  fight  of  God  no.  outward  forms  or 
ceremonies  of  man’s  invention  can  add  to  or  detraft  from, 
he  grounds  his  principal  argument  on  the  Hebrew  words 
made  ufe  of  in  Gen.  li.  24.  to  exprefs  the  primitive  in- 
ftitution  of  marriage,  viz.  inT«a  pai,  rendered  by  the 
X.XX.  Tifot;  rry  yi/vajxa  avU^  which  tranl^ 

lation  is  adopted  by  the  evangelift  (Mat,  xix.  5.) 
with  the  omiffion  only  of  the  fuperfluous  prepofition 
(rfcf)  after  the  verb.  Our  tranflatlon,  “  fliaU  cleave 
to  his  wife,”  doth  not,  he  fays,  convey  the  idea  of 
the  Hebrew,  which  is  literally,  as  Montanus  renders 
the  words,  “  fiiall  be  joined  or  cemented  in  his  woman, 
and  they  (hall  become  (k  e.  by  this  union)  one  flefh.” 

But  on  this  crlticlfm  it  is  well  remarked,  that  both  the 
Hebrew  and  Greek  terms  mean  fimply  and  literally  at¬ 
tachment  or  adherence  ;  and  are  evidently  made  ufe  of 
in  the  facred  writings  to  exprefs  the  whole  fcope  of  con¬ 
jugal  fidelity  and  duty,  though  he  would  reftrain  them  t 
to  the  groffer  part  of  it.. 

With  refpeft  to  the  Mofaic  law,  for  which  Mr  Ma¬ 
dan  Is  a  warm  advocate.  It  was  certainly  a  local  and 
temporary  Inftitutlon,  adapted  to  the  ends  for  which 
It  was  appointed,  and  admirably  calculated,  in  its  re¬ 
lation  to  marriage,  to  maintain  and  perpetuate  the  fe- 
paratlon  of  the  Jewifh  people  from  the  Gentiles.  In 
attempting  to  depreciate  the  outward  forms  of  mar¬ 
riage,  this  writer  would  make  his  readers  believe,  that 
becaufe  none  are  explicitly  deferibed,  therefore  none 
exifted  ;  and  confequently  that  they  are  the  fuper- 
fiuous  ordinances  of  human  policy.  .  But  it  is  evident, 
from  comparing,  Ruth  iv.  10,  13.  with  Tobit  vii.  13, 

14.  and  from  the  cafe  of  Dinah,  related  Gen.  xxxlv. 
that  fome  forms  were  deemed  eflential.to  an  honour¬ 
able  alliance,  by  the  patriarchs  and  faints  under  the 
Old  Teftament,  exclufive  of  the  carnal  knowledge 
of  each  other’s  perfons.  It  is  alfo  evident^  in  the 
cafe  of  the  woman  of  Samaria,  whofe  conneftion  with 
a  man  not  her  hulband  is  mentioned  in  John  iv.  that 
fomethiiig  befides  cohabitation  is  neceifary  to  conftitute 
marriage  In  the  fight  of  God. 

Having  ftated  his  notion  of  marriage,  he  urges,  in 
defence  of  polyganay,  that,  notwithftanding  the  le- 

venth  commandment,  it  was  allowed  by  God  himfelf, 

who 
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!*o!y^amvi  wtio  made  laws  for  the  regulation  of  It,  wrought  mi¬ 
racles  in  fupport  of'  it  by  making  the  barren  woman 
fruitful,  and  declared  tlie  ifTue  legitimate  to  all  intents 
and  purpofes.  God’s  allowance  of  polygrjny  is  ar¬ 
gued  fix)m  Exod.  xxi,  ic.  and  particularly  from  Dent, 
xxi,  15.  wdiich,  he  fays,  amounts  to  a  demonflration. 
This  palTage,  however,  at  the  utmoft,  only  prefup- 
pofes  that  the  pra6lice  might  have  exiftence  among  fo 
hard-hearted  and  fickle  a  people  as  the  Jew^s  ;  and 
therefore  wifely  provides  againll  fome  of  its  more  un¬ 
juft  and  pernicious  confequences,  fiich  as  tended  to  af- 
fe6l  the  rights  and  privileges  of  heirlhip.  Laws  en¬ 
acted  to  regulate  it  cannot  be  fairly  urged  in  proof  of 
its  lawfulnefs  on  the  author’s  own  hypothefis  ;  becaufe 
laws  were  aifo  made  to  regulate  divorce,  w'hich  Mr 
Madan  condemns  as  abfolutely  unlawful,  except  in 
cafes  of  adultery.  Befidcs,  it  is  more  probable  that 
tlie  “  hated  wife”  had  been  difmilTed  by  a  bill  of  di¬ 
vorcement,  than  that  flie  was  retained  by  her  liuf- 
band  :  and  moreover,  it  is  not  certain  but  that  the  two 
wives,  fo  far  from  living  with  the  fame  hufband  at  the 
fame  time,  might  be  dead  ;  for  the  words  may  be 
rendered  thus,  “  if  there  jhould  have  been  to  a  man  two 
wives,  &c.”  The  words  exprefling  the  original  infti- 
tution  of  marriage,  Gen.  ii.  24.  compared  with  Mat. 
xix.  4,  5,  8.  afford  infuperable  objedions  againft  Mr 
Madan’ s  doflrine  of  polygamy. 

If  we  appeal  on  this  fubjefl,  from  the  authority  of 
Scripture  to  the  writings  of  the  earlicft  fathers  in  the 
Chriftian  church,  there  is  not  to  be  found  the  fainteft 
trace  of  any  thing  refembling  a  teftimony  to  the  law¬ 
fulnefs  of  polygamy  ;  011  the  contrary,  many  paffages 
occur,  in  which  the  praflice  of  it  is  ftrongly  and  ex¬ 
plicitly  condemned. 

We  fiiall  clofe  this  article  with  the  words  of  an  excellent 
anonymous  writer  already  quoted,  and  to  whofe  critique 
on  Mr  Madan’s  work  we  are  indebted  for  the  above  re¬ 
marks:  In  a  word,  when  we  refle(ft  that  the  primitive 

Jnftitution  of  marriage  limited  it  to  one  man  and  one  wo¬ 
man;  that  this  inftitutiOn  was  adhered  to  by  Noah  and  his 
fons,  amidff  the  degeneracy  of  the  age  in  which  tliey 
lived,  and  in  fpite  of  the  examples  of  polygamy  which 
tlie  accurfed  race  of  Cain  had  introduced  ;  when  we 
confider  how  very  few  (comparatively  fpeaking)  the 
examples  of  this  praflice  were  among  the  faithful ; 
how  much  it  brought  its  own  punifhment  with  it  ;  and 
how  dubious  and  equivocal  thofe  paffages  are  in  which 
it  appears  to  have  the  faiiflion  of  divine  approbation  ; 
when  to  thefe  refieftions  we  add  another,  refpedling 
the  limited  views  and  temporary  nature  of  the  more 
ancient  difpenfations  and  inftitutions  of  religion — how 
often  the  imperfeflions  and  even  vices  of  the  patriarchs 
and  people  of  God,  in  old  time,  are  recorded,  with¬ 
out  any  exprefs  notification  of  their  criminality — how 
much  is  fald  to  be  commanded,  which  our  reverence 
for  the  holinefs  of  God  and  his  law  will  only  fuffer  us 
to  fuppofe,  were,  for  wife  ends,  permitted — how  fre¬ 
quently  the  meffengers  of  God  adapted  themfelves  to 
the  genius  of  the  people  to  whom  they  were  fent,  and 
the  circumftances  of  the  times  in  which  they  lived  : — 
above  all,  when  we  confider  the  purity,  equity,  and 
benevolence  of  the  Chriftian  law  ;  the  explicit  decla¬ 
rations  of  our  Lord,  and  his  apoftle  St  Paul,  refpec- 
ting  the  inftitution  of  marriage,  its  defign  and  limita¬ 


tion  ; — when  wc  refle(Sl,  too,  on  the  teftimony  of  the 
moft  ancient  fathers,  w^ho  could  not  pofilbly  be  igno- 
rant  of  the  general  and  common  praiftice  of  the  apo- 
ftolic  church  ;  and,  finally,  when  to  thefe  confidera- 
tions  we  add  thofe  which  are  founded  on  juftice  to  the 
female  fex,  and  all  the  regulations  of  domeftlc  economy 
and  national  policy — we  muft  wholly  condemn  the  revi- 
val  of  polygamy  ;  and  thus  bear  our  honeft  teftimony 
againft  the  leading  defign  of  this  dangerous  and  ill-ad- 
vifed  publication.” 

We  would  advife  our  readers  to  read  the  whole  cn% 
ticifms  on  Madan’s  book  in  the  Monthly  Review,  toge¬ 
ther  with  their  account  of  the  feveral  anfwers  to  it.  The 
reverend  author  of  the  Thelyphthora  has  there  met  with 
a  moft  able  antagonift,  who  traces  him  through  all  his 
deceitful  windings,  and  expofes  the  futility  and  falfe- 
hood  of  his  arguments  with  fingular  ability.  See  Months 
ly  Review,  vol.  Ixiii.  p.  273,  &c. ;  fee  alfo  Paley^s  Moral 
Philo fophy,  4to.  p.  262. 

POLYGARS,  are  natives  of  Hindoftan.  They  in^ 
habit  almoft  Impenetrable  woods,  and  are  under  the  ab- 
folute  dire6lion  of  their  own  chieftains.  In  time  of 
peace  they  are  profeflionally  robbers,  but  in  times  of 
war  are  the  guardians  of  the  country.  The  genera! 
name  of  thefe  people  is  Polygar,  Their  original  infti- 
tiition,  fiw  they  live  in  dilliiuft  clans,  is  not  very  well 
iinderftood.  It  probably  took  its  rife  from  the  muni* 
cipal  regulations  relative  to  the  deftruAion  of  tygers 
and  other  ferocious  beafts.  Certain  tra<fts  of  woodland 
were  indifputably  allotted  as  rewards  to  thofe  who  fhould 
(lay  a  certain  number  of  thofe  animals ;  and  thofe  lands 
approximating,  probably  laid  the  foundation  of  the  feve¬ 
ral  confederacies  of  Polygars. 

“  The  PoUams,  or  woods,  from  which  is  derived  the 
word  Poly  gar,  lying  in  profufion  through  all  the  fouth- 
em  parts  of  Hindoftan,  the  ravages  committed  in  the 
open  countries  by  thefe  adventurous  clans,  are  both  fre¬ 
quent  and  deftru6live.  Cattle  and  grain  are  the  con- 
llant  booty  of  the  Polygars.  They  not  unfrequently 
even  defpoil  travellers  of  their  property,  and  fometimea 
murder,  if  they  meet  with  oppofition  :  yet  thefe  very 
Polygars  are  the  hands  into  which  the  aged  and  infirm, 
the  wives,  children,  and  treafiire,  of  both  Hindoos  and 
others  are  entrufted,  when  the  circumjacent  country  un¬ 
fortunately  happens  to  be  the  feat  of  war.  The  pro- 
tedion  they  afford  is  paid  for  ;  but  the  price  is  inconfi- 
derable,  when  the  helplefs  fituation  of  thofe  who  fiy  to 
them  for  fhefter  is  confidered,  and  efpecially  when  their 
own  very  peculiar  charaifter  is  properly  attended  to. 
The  native  governments  of  Hindoftan  are  under  the  ne- 
ceflity  of  tolerating  this  honourable  banditti.  Many 
of  them  are  fo  formidable  as  to  be  able  to  bring  1 5,000 
and  2  :?,ooo  men  into  the  field. 

‘‘  The  Hindoo  code  of  laws,  in  fpeaking  of  robbe¬ 
ries,  hath  this  remarkable  claufe,  ‘  The  mode-  of  (hares 
amongft  robbers  (hall  be  this  : — If  any  thief  or  thieves, 
by  the  command  of  the  magiftrate,  and  with  his  af- 
fiftance,  have  committed  depredations  upon,  and 
brought  away  any  booty  from,  another  province,  the 
magiftrate  (liall  receive  a  (hare  of  one  fixth  part  of  the 
whole.  If  they  received  no  command  or  afiiftance  from 
the  magiftrate,  they  (hall  give  the  magiftrate  in  that 
cafe  one  tenth  part  f«r  his  (hare,  and  of  the  remainder 
their  chief  receive  four  (hares;  and  whofoever 
4  among 
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jp^lygar*  among  them  is  perfe^ft  mafter  of  hU  occupation,  fliall 
il  receive  three  ftiares  :  alfo,  whichever  of  them  Is  remark- 
pdlygno-  ftrong  and  flout,  fhall  receive  two  (hares,  and  the 
reft  fhall  receive  each  one  lhare/  Here,  then,  we  fee 
not  only  a  fanftion,  but  even  an  inducement,  to  fraudu¬ 
lent  pradlices. — Another  fingular  inconfiftency  among 
a  people  who,  in  many  periods  of  their  hiftory,  have 
been  proverbial  for  iniiocency  of  manners,  and  for  un¬ 
common  honefty  in  their  condu6l  towards  travellers  and 
llrangers. 

‘‘  At  the  flrft  fight,  it  would  appear  that  the  tolera¬ 
tion  of  the  Polygars,  owing  to  their  great  numbers, 
and  to  the  feciirity  of  their  fortreffes,  which  are  in  ge¬ 
neral  impenetrable  but  to  Polygars  j  that  the  govern¬ 
ment  licence,  in  this  manner  given  to  them,  to  live  on 
the  fpoils  of  the  induftrious — might  have  originally  oc- 
cafioned  the  formal  divifion,  and  encouragement  to  per- 
leverance,  which  we  have  juft  quoted  :  but  the  caufe  I 
fhould  rather  fuppofe  to  lie  in  the  nature  of  certain  go¬ 
vernments,  than  to  have  arifen  from  any  accidental  cir- 
cumftance  afterwards  5  and  I  am  the  more  inclined  to 
this  opinion,  from  the  fituation  of  the  northern  parts  of 
Hindoftan,  which  are,  and  always  have  been,  uninfefted 
by  thefe  freebooters. 

“  The  dominion  of  the  Eaft  was,  in  former  days, 
moft  probably  divided  and  fubdivided  into  all  the  vari- 
©iis  branches  of  the  feodal  fyftem.  The  veftiges  of  it 
remain  to  this  hour :  rajahs  and  zemindars  arc  nothing 
more  than  chieftains  of  a  certain  degree  of  confequence 
in  the  empire.  If,  then,  experience  has  ftiown,  in  other 
parts  of  the  world,  that  clans  have  always  been  obferved 
to  commit  the  moft  pcrnlcieus  a£ls  of  depredation  and 
hoftility  on  each  other,  and  that  the  paramount  lord 
has  feldom  been  able  effe£lually  to  orufh  fo  general  and 
fb  complicated  a  feene  of  mifehief — may  we  not  reafon- 
ably  venture  to  fuppofe,  that  the  Hindoo  legiflature 
palTed  this  ©rdinance  for  the  fupprefiion  of  fuch  provin¬ 
cial  warfare,  and  for  the  wholefome  purpofe  of  drawing 
the  people,  by  unalarming  degrees,  more  immediately 
under  the  controul  of  the  one  fovereign  authority  ?  The 
conclufion,  I  own,  appears  to  me  fatisfadlory.  More¬ 
over,  Polygars  cannot  but  be  of  modern  growth  ;  for 
the  law  relative  to  thefts  is  antecedent  to  the  mention  of 
Polygars  in  hiftory.”  Sullivan’s  Philofophtcal  Rhapfo- 
dies, 

POLYGLOTT,  among  divines  and  critics,  chiefly 
denotes  a  Bible  printed  in  feveral  languages.  See  Bi¬ 
ble  and  Printing. 

POLYGLOTTUS,  in  ornithology.  See  Tur- 

DUS. 

POLYGJNOTUS,  a  famous  painter  of  Thafos,  flou- 
rilhed  about  422  years  before  the  Chriftian  era,  and  was 
the  fon  and  fcholar  of  Aglaophon.  He  adorned  one  of  the 
public  porticoes  of  Athens  with  his  paintings,  in  which  he 
had  reprefented  the  moft  ftriking  events  of  the  Trojan 
war.  The  Athenians  were  fo  pleafed  with  him,  that 
they  offered  to  reward  his  labours  with  whatever  he 
pleafed  to  accept ;  but  he  declined  the  offer ;  and  the 
Amphidlyonic  council,  which  was  compofed  of  the  tc- 
prefentatives  of  the  principal  cities  of  Greece,  ordered 
that  Polygnotiis  fhould  be  maintained  at  the  public  ex¬ 
pence  wherever  he  went. 

Of  the  talents  of  Polygnotus  much  honourable  men¬ 
tion  is  made  by  many  of  the  beft  authors  of  antiquity, 
ts  Ariftotle  and  Plutarch,  Dionyfius  Halicamaffenfis, 
VoL.  XV.  Part  I. 


&c.  Paufanias  fpeaks  of  his  pictures  of  the  events 
of  the  Trojan  war,  and,  in  his  Tenth  Book,  Intro- 

duces  a  .very  long  defeription  of  other  pidlures  by .  - _ 

the  fame  artift,  painted  alfo  from  Homer  in  the  temple 
at  Delphos.  The  paffage,  however,  gives  but  a  confu- 
fed  and  imperfedl  idea  of  the  painter’s  performance. 

How  much  the  art  is  indebted  to  this  ancient  mailer, 
what  grace  and  foftnefs  he  gave  to  the  human  counte¬ 
nance,  what  embellifhments  he  added  to  tlie  fem<ile  fi¬ 
gure  and  drefs,  are  much  more  happily  deferibed  by 
Pliny.  “  Primus  mulieres  lucida  vefte  pinxit,  capita 
earum  mitris  verficoloribus  operuit,  pluriinumque  pic- 
turae  primus  contulit :  fiquidem  inftituit  os  adaperire, 
dentes  oftendere,  vultum  ab  antiquo  rigore  variare.” — • 

The  fame  author  likewife  bears  honourable  teftimoriy 
to  the  liberal  fpirit  of  this  great  aitift,  who  refufed  any 
reward  for  his  ingenious  labours  in  the  portico. - 

Porticum  gratuito,  cum  partem  ejus  Mycon  mercede 
pingeret.”  Plin.  iih,  35.  cap.  8. 

POLYGON,  in  geometry,  a  figure  with  many  fides, 
or  whofe  perimeter  confifts  of  more  than  four  fides  at 
leaft  ;  fuch  are  the  pentagon,  hexagon,  heptagon,  &c. 

POLYGONUM,  Knot-grass  :  A  genus  of  the  tri- 
gynia  order,  belonging  to  the  o6landria  clafs  of  plants  ; 
and  in  the  natural  method  ranking  under  the  12  th  or¬ 
der,  Holoracea,  There  is  no  calyx  ;  the  corolla  is  quln- 
quepartite,  and  calycine,  or  ferving  Inftead  of  a  calyx  ; 
there  is  one  angulated  feed.  There  are  27  fpecies  ;  but 
the  moft  remarkable  are,  i.  The  biftorta,  biftort,  or 
greater  fnakeweed,  hath  a  thick  oblique  Intorted  rool, 
blackifh  without,  and  red  within ;  a  fimple,  round, 

(lender  ftem,  near  two  feet  high  ;  oval  leaves,  having 
decurrent  foot-ftalks,  and  the  ftalk  terminated  by  thick 
ftiort  fpikes  of  whitifh-red  •  flowers.  2.  The  vlvipa- 
rum,  or  fmaller  biftort,  hath  a  thickifli  root,  a  fimplc 
(lender  ftem  half  a  foot  high,  fpear-fhaped  leaves, 
and  the  ftalks  and  branches  terminated  by  long  fpikes 
of  wliitifh-red  flowers.  Both  thefe  perennials  flower 
in  May  and  June,  fucceeded  by  ripe  feeds  in  Au- 
guft.  They  grow  wild  in  England,  &c.  the  firft  in 
moift,  the  other  in  mountainous,  fituations.  3.  Ori¬ 
ental  polygonum,  commonly  called  perficariay  hath  fi¬ 
brous  roots  ;  an  upright,  robuft,  ftrong,  jointed  ftem, 
rifing  eight  or  ten  feet  high,  dividing  at  top  into  fe¬ 
veral  branches ;  very  large  oval-lanceolate  alternate 
leaves,  on  broad  footftalks  half  furrounding  the  ftem  5 
and  all  the  branches  terminated  by  long,  flender,  hang¬ 
ing  fpikes  ©f  reddifh-purple  heptandrous  and  digynious 
flowers,  from  July  till  0(ftober.  4.  Fagopyrum,  buck¬ 
wheat,  or  brank,  rifes  with  an  upright,  fmooth,  branchy 
ftem,  from  about  a  foot  and  a  half  to  a  yard  high,  heart- 
fliaped  faglttated  leaves,  and  the  branches  terminated 
by  clufters  of  whitilh  flowers,  fucceeded  by  large  an¬ 
gular  feeds  ;  excellent  for  feeding  pigeons  and  moft 
(orts  of  poultry. 

Ail  thefe  plants  are  hardy,  and  fucceed  in  almoft 
any  foil  and  fituation  ;  the  two  firft  are  perennial  in 
root ;  and  the  third  and  fourth  are  annual,  wholly  decay 
at  the  end  of  fummer,  or  early  in  winter.  The  firft  two 
forts  are  retained  in  fome  curious  gardens  for  variety ; 
but  their  cliief  merit  is  for  medical  purpofes  ;  they  arc 
powerful  aftringents,  and  are  ufed  both  internally  and 
externally ;  efteemed  very  efficacious  in  hasmon'hagies 
and  other  fluxes;  and  good  to  heal  fore  mouths.  The 
third  fort,  Oriental  polygonum,  or  perficaria,  is  a  moft 
T  t  elegant 
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Polygo-  elegant  annual  f©r  the  embellifhment  of  pleafure- 
num  ground;  alTuming  a  majellic  tree-like  growth  by  its 
Polyhe.  luxuriant  ilem,  and  branchy  head ;  which  being 

drmi.  garnilhed  with  noble  large  foliage,  and  numerous  peii- 
— dulous  fpikes  of  flowers,  in  conilant  fuccelTion  three  or 
four  months,  exhibits  a  very  ornamental  appearance 
from  June  or  July  until  Odfober,  and  is  fo  eafy  of  cul¬ 
ture,  that  from  its  fcattered  feeds  in  autumn,  young 
plants  rife  fpontaneoufly  in  abundance  the  enfuing 
ipring,  and  fhoot  up  fo  rapidly  as  to  attain  fix  or 
eight  feet  in  height  by  July,  when  they  generally  begin 
flowering,  and  continue  till  attacked  by  the  frolt,  when 
they  totally  periih  ;  fo  that  a  frefh  fupply  mull  be  raifed 
from  feed  annually.  The  fourth  fort  (buck-wheat)  is 
a  fort  of  corn,  and  is  frequently  cultivated  both  by  way 
of  fodder,  cutting  its  flalks  while  young  and  green  to 
feed  cattle,  and  for  its  grain  to  feed  pigeons,  poultry, 
hogs,  &c.  It  flourifhes  in  any  foil  and  fituation,  but 
generally  thrives  bell  in  a  light  dry  earth  ;  and  the 
driell  feafons  feldom  retard  its  growth.  The  firll  and 
lecond  forts  are  ealily  propagated  in  plenty,  by  parting 
the  roots  in  autumn.  The  third  fort.  Oriental  poly¬ 
gonum,  being  annual,  is  always  propagated  from  feed 
annually,  either  in  the  full  ground,  or  by  means  of  hot¬ 
beds. 

Ufes.  The  root  of  a  kind  of  billort,  according  to 
Gmelin,  is  ufedin  Siberia  for  ordinary  food.  This  fpe- 
cies  is  by  Haller  called  hijlorta  folih  ad  oram  nerrtojisy 
and  by  fomc  other  botauills  hijlorta  montana  minor. 
The  natives  call  it  mouka  ;  and  fo  indolent  are  they, 
that,  to  fave  themfelves  the  trouble  of  digging  it  out 
of  the  earth,  they  go  in  fpring  and  pillage  the  holes  of 
the  mountain  rats,  which  they  find  filled  with  thefe 
roots.  In  our  country,  billort  is  ufed  as  a  medicine.  All 
the  parts  of  billort  have  a  rough  aullere  talle,  parti¬ 
cularly  the  root,  which  is  one  of  the  llrongell  of  the 
vegetable  allringents.  It  is  employed  in  all  kinds  of 
immoderate  haemorrhagies  and  other  fluxes,  both  inter¬ 
nally  and  externally,  where  allringcncy  is  the  only  in¬ 
dication.  It  is  certainly  a  very  powerful  llyptic,  and 
Is  to  be  looked  on  Amply  as  fuch  5  the  fiidorific,  anti- 
pellllential,  and  other  like  virtues  aferibed  to  It,  it  has 
110  other  claim  to  than  In  confequence  of  Its  allringen- 
ey,  and  of  the  antifeptic  power  which  it  has  in  common 
with  other  vegetable  Hyptics.  The  largell  dofe  of  the 
root  in  powder  is  a  fingle  dram. 

POLYGRAPIiy,  Polygraphia,  ot  Polygraphtce^ 
the  art  of  writing  in  various  unufual  manners  or  ciphers; 
as  alfo  of  deciphering  the  fame.  The  word  is  formed 
from  the  Greeks  multumy  and  feriptura^ 

writing.’’ 

The  ancients  feem  to  have  been  very  little  acquaint¬ 
ed  with  this  art ;  nor  is  there  any  mark  of  their  having 
gone  beyond  the  Lacedcsmonlan  fcytala.  Trithemius, 
Porta,  VIgenere,  and  father  Niceron,  have  written  on 
the  fubje£l  of  polygraphy  or  ciphers.  See  Cipher. 

POLYHYMNIA,  in  the  pagan  mythology,  one  of 
the  nine  mufes,  thus  named  from  the  Greek  words  noxi»f 
much,”  and  AtvEia  “  memory.”  She  prefided  over 
hlllory,  or  rather  rhetoric ;  and  Is  reprefented  with  a 
crown  of  pearls  and  a  white  robe ;  her  right  hand  in 
a6lIon  as  if  haranguing,  and  holding  In  her  left  a  ca- 
duceus  or  feeptre  to  fliow  her  power. 

POLYHEDRON,  in  geometry,  denotes  a  body  or 
fplld  comprehended  luider  many  fldes  or  planes. 

PoLYHEDHW;  in  optics^  is  a  multiplying  glafs  or 


lens,  confifling  of  feveral  plane  furfaces  difpofed  into  a  Polymathy 
convex  form.  See  Optics,  n^  256.  |J  ^ 

POLYMATHY,  denotes  the  knowledge  of  many  Polyphe- 
arts  and  fciences.  The  word  is  derived  from  the  Greek,  , 

Kwxv,  muhumy  and  dffco. 

POLYMNESTOR,  was  a  king  of  the  Thracian 
Cherfonefus.  He  married  Illone,  Priam’s  eldeil  daugh¬ 
ter;  and  for  the  fake  of  the  treafurc  with  which  he  was 
entrufted  by  Priam  during  the  ficgc  of  Troy,  he  mur¬ 
dered  Polydorus,  (fee  Polydorus).  The  fleet  in  which 
the  vldorlous  Greeks  returned,  together  with  their  Tro¬ 
jan  captives,  among  whom  was  Hecuba,  flopped  on  the 
coalls  of  Thrace,  where  one  of  the  female  captives  dlf- 
covered  on  the  fhore  the  body  of  Polydorus,  whom  Po- 
lymneilor  had  thrown  into  the  fea.  The  dreadful  In¬ 
telligence  was  Immediately  communicated  to  Hecuba 
his  mother,  who  recolletSliiig  the  frightful  dreams  fhe 
had  the  preceding  night,  did  not  doubt  but  Polymne- 
flor  was  the  cruel  affallln.  Refolved  to  revenge  her 
fon’s  death,  fhe  immediately  called  out  Polymnellor,  as 
If  to  Impart  to  him  fomething  of  importance.  He  was 
drawn  into  the  fnare ;  and  no  fooner  was  he  Introduced 
into  the  apartment  of  the  Trojan  princefs,  than  the  fe¬ 
male  captives  ruflilng^upon  him,  put  out  his  ey’es  with 
their  pins,  while  Hecuba  murdered  his  two  children, 
who  had  accompanied  him.  Euripides  informs  us,  that 
the  Greeks  condemned  Polymneflor  to  be  banifhed  Into 
a  diftant  ifland  for  his  perfidy.  Hyginus,  however, 
relates  the  whole  differently,  and  tells  us,  that  when 
Polydorus  was  fent  to  Thrace,  Ilione  liis  filler  took 
him  inflead  of  her  fon  Delphllus,  who  was  of  the  fame 
age,  being  fearful  of  her  liufband’s  cruelty.  The  mo¬ 
narch,  unacquainted  with  the  Impofition,  looked  upon 
Polydorus  as  his  own  fon,  and  treated  Deiphllus  as 
her  brother.  After  the  deftriuSlion  of  Troy,  the  coii-l 
querors  wifhed  the  houfe  and  family  of  Priam  to  be  ex¬ 
tirpated,  and  therefope  offered  Ele6lra  the  daughter  of 
Agamemnon  to  Polymneflor,  if  he  would  dellroy  Ilione 
and  Polydorus.  He  accepted  the  offer,  and  immedi¬ 
ately  diipatclied  his  own  fon  Deiphllus,  whom  he  took 
for  Polydorus.  Polydorus,  who  paffed  as  tlie  fon  of 
Polymneflor,  confulted  the  oracle  after  the  murder  of 
Deiphllus,  and  being  Informed  that  his  father  was  dead, 
his  mother  a  captive  in  the  hands  of  the  Greeks,  and 
his  country  in  ruins,  he  communicated  the  anfwer  to 
Ilione,  whom  he  had  always  regarded  as  his  mother.. 

She  told  him  the  meafui'es  fhe  had  purfued  to  fave  his 
life,  upon  which  he  avenged  the  perfidy  of  Polymneflor 
by  putting  out  his  eyes. 

POLYMNIA,  in  botany  :  A  genus  of  the  polyga- 
mia  neeeffaria  order,  belonging  to  the  fyngenefia  clafs 
of  plants  ;  and  in  the  natural  method  ranking  under  the 
49th  order,  Compojita.  The  receptacle  is  paleaceous  ; 
there  is  no  pappus  ;  the  exterior  calyx  is  tetraphyllous, 
or  pentaphyllous  ;  the  interior  decaphyllous,  and  com- 
pofed  of  concave  leafets. 

POLYNICES,  the  fon  of  CEdIpus  by  his  motlier 
Jocafla.  See  Jocasta,  Q£dipus,  and  Eteocles. 

POLYPE.  See  Polypus. 

POLYPE  TALOUS,  among  botanlfls,  an  epithet 
applied  to.  fuch  flowers  as  confifl  of  feveral  petals  or 
flower-leaves. 

POLYPHEMUS  (fab.  liifl. ),  a  celebrated  Cyclops, 
and  king  of  all  the  Cyclops  in  Sicily,  was  the  fon  of 
Neptune  and  Thoofa  the  daughter  of  Phorcys.  He  h 
laid  to  have  been  a  monfler  of  great  ftrengtb,  very  tall, 

and 


Vtr^^ 

dium. 
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Jitid  with  one  eye  in  the  middle  of  the  forehead.  He 
eat  human  flefli,  and  kept  his  flocks  on  the  coafls  of 
Sicily,  when  Ulyffes,  at  his  return  from  the  Trojan  war, 
^vas  driven  there.  Ulyfles,  together  with  1 2  of  his  com¬ 
panions,  vifi  ted  tlie  coafl,  and  with  them  was  feized  by  the 
Cyclops,  wlio  confined  them  in  his  cave,  and  daily  devou¬ 
red  two  of  them.  UlyfTes  would  have  lhared  the  fate  of 
the  reft,  had  he  not  intoxicated  the  Cyclops,  and  put  out 
his  eye  with  a  firebrand  when  he  was  afleep.  Polyphe¬ 
mus  was  awakened  by  the  fudden  pain,  and  ftopped  the 
entrance  of  his  cave  ;  but  UlyfTes  efcaped,  by  creeping 
between  the  legs  of  the  rams  of  the  Cyclops,  as  they 
were  led  out  to  feed  on  the  mountains.  Polyphemus 
became  enamoured  of  Galatjea  ;  but  his  addrefies  were 
difregarded,  and  the  nymph  ftiunned  his  prefence,  llie 
Cyclops  was>  ftill  more  earneft  ;  and  when  he  faw  Gala^ 
tsea  furrender  herfelf  to  the  pleafures  of  Acis,  he  crufti- 
cd  his  rival  with  a  piece  of  a  broken  rock^ 

POLYPODIUM,  in  botany  ;  a  genus  of  the  or¬ 
der  of  filices,  belonging  to  the  cryptogamia  clafs 
of  plants.  The  fructifications  are  in  roundifh  points, 
fcattei*ed  over  the  inferior  dife  of  the  frons  or  leaf. — 
There  are  65  fpecies,  of  which  the  moft  remarkable 
13  the  filix  mas,  or  common  male  fern.  This  grows 
in  great  plenty  throughout  Britain  in  woods  tind  ftony 
uncultivated  foils.  I  he  greateft  part  of  the  root  lies 
horizontally,  and  has  a  »veat  number  of  appendages 
placed  clofe  to  each  other  in  a  vertical  direction,  while 
a  number  of  fmall  fibres  ftrike  downwards.  The  leaves 
are  a  cubit  high,  and  grow  in  circular  tufts.  They 
are  at  firft  alternately  pinnate,  the  pinnas  increafing  in 
fize  from  the  bafe  towards  the  middle,  and  afterwards 
gradually  decreafing  upwards  to  the  fummit  of  the  leafi 
Thefe  pinnae  are  again  pinnatifidj  or  fubdivided  almoft 
to  the  nerve  into  obtufe  parallel  lobes,  crenated  on  the 
cdf>-es.  The  ftalks  are  covered  with  brown  filmy  fcalcs. 
The  fructifications  are  kidney-ftiapcd,  and  covered  with 
a  permanent  fcaly  fhield  or  involucrum.  The  capfules 
are  of  a  pale  brown,  furrounded  with  a  faffron-coloured 
claftic  ring. 

This  fern  has  nearly  the  fame  qualities,  and  is  ufed 
for  moft  of  the  fame  intentions,  as  the  pteris  uqiiilina. 
They  are  both  burnt  together  for  the  fake  of  theii' 
allies,  which  are  purcliafcd  by  the  foap  and  glafs-makers. 
Tn  theifland  of  Jura  are  exported  annually  150I.  worth 
of  thefe  afhes. 

Gunner  relates,  in  his  Fkr.  Noveg,  that  the  young 
curled  leaves,  at  their  firft  appearance  out  of  the  ground, 
are  by  feme  boiled  and  eaten  like  afparagus  ;  and  that 
the  poorer  Norwegians  cut  off  thofe  fucculent  laminas, 
like  the  nails  of  the  finger  at  the  crown  of  the  root, 
which  are  the  bafes  of  the  future  ftalks,  and  brew  them 
into  beer,  adding  thereto  a  third  portion  of  malt,  and 
in  times  of  great  fcarcity  mix  the  fame  in  their  bread. 
The  fame  author  adds,  that  this  fern  cut  grCen,  and 
dried  In  the  open  air,  affords  not  only  an  excellent  lit¬ 
ter  for  cattle,  but,  if  infiifed  in  hot  water,  becomes  no 
contemptible  fodder  to  goats,  ftieep,  and  other  cattle, 
which  will  readily  eat  and  fometiines  grow  fat  upon 
it :  a  circumftance  well  worth  the  attention  of  the  in¬ 
habitants  of  the  Highlands  and  Hebrides,  as  gre.lt 
lumbers  of  their  cattle,  in  hard  wintersj  frequently  pe- 
lifli  for  want  of  food. 

But  the  anthelmintic  quality  of  the  root  of  the  male 
fern  is  that  for  which  it  is  chiefly  to  be  valued,  and  of 
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which  an  account  is  given  under  the  article  Medicine, 
p.  343.  Gol.  2. 

The  polypodliim  oreopteris  is  only  remarkable  be- 
caufe  it  has  been  confounded  by  moft  of  the  Englifti 
botanifts  wdtli  tlie  fpecies  wdiich  have  now  de- 
feribed,  and  the  polypodium  thelypterls.  It  lias  a 
large  fcaly  root,  \vrapped  and  tied  together  wdtli  fmall 
ftrong  fibres,  not  to  be  feparated  without  dilficulty. — 
The  fructifications  are  on  the  margins  both  wflien  young 
and  old,  and  never  run  into  one  another  :  the  lobes  are 
oval  and  plain.  It  is  four  times  as  large  as  the  thelyp- 
teris,  and  growls  in  dry  \voods,  moors,  or  hills,  and  very 
feldom  near  \vater ;  all  w^hich  characters  are  widely  dif¬ 
ferent  from  thofe  of  the  fpecies  with  wdiich  it  has  been 
confounded.  It  is  to  be  found  both  in  England  and 
Scotland,  in  the  latter  place  very  plentifully.  See  Liti- 
mean  TranfaUtons,  vol.  i.  p.  1 81. 

POLYPREMUM,  in  botany  ;  A  genus  of  the  mo- 
nogynia  order,  belonging  to  the  tetrandria  clafs  of 
plants  ;  and  in  the  natural  method  ranking  under  the 
2  2d\order,  Caryophillet*  The  calyx  is  tetraphyllous ; 
the  corolla  quadrifid  and  rotaceous,  wntli  its  lobes  ob- 
cordate  ;  the  capfule  compreffed,  emarginated,  and  bi¬ 
locular. 

POLYPUS,  a  fpecies  of  frefh-water  infeCts,  belong¬ 
ing  to  the  genus  of  hydra,  of  the  order  of  zoophytes,  and 
clafs  of  vermes.  (See  Animalcule,  24,  &c.)  The 
name  of  hydra  was  given  them  by  Linnxiis  on  account 
of  the  property  they  have  of  reproducing  themfelw*s 
when  cut  in  pieces,  every  part  foon  becoming  a  perfeCl 
animal.  Dr  Hill  called  them  hiota^  on  account  of  the 
ftrong  principle  of  life  with  wliicli  every  part  of  them 
is  endowed. 

Thefe  animals  were  firft  difeovered  by  Leeuwenhoek, 
who  gave  fomc  account  of  them  in  the  Fhllofopliical 
TranfaClions  for  1703  5  but  their  \vonderful  properties 
were  not  thoroughly  knowm  till  the  year  1 740,  when 
Mr  Trembley  began  to  inveftigate  them.  Previous  to 
his  difeoveries,  indeed,  Leibnitz  and  Boerhaave,  by  rea- 
fonings  a  priori^  had  concluded  that  animals  might  be 
found  which  would  propagate  by  flips  like  plants ;  and 
their  conje(B:ures  were  fooii  verified  by  the  obfervations 
of  the  gentleman  above-mentioned.  At  firft,  however, 
Mr  1  rembley  Avas  uncertain  w  hether  he  fhould  reckon 
thefe  creatures  animals  or  plants  ;  and  Avhile  thus  uncer¬ 
tain,  he  wrote  a  letter  on  the  fubje^l  to  Mr  Bonnet  in  Ja¬ 
nuary  I  '/41  ;  but  in  March  the  fame  year  he  had  fatisfied 
himfelf  that  they  Avere  real  animals.  The  fiirprife  of  Mr 
Trembley,  and  of  others,  on  difeovering  the  tnie  nature 
of  thefe  animals,  AVas  very  greati  Wlien  Mr  Reaumur 
faAV  for  the  firft  time  two  polypes  formed  from  one 
which  he  had  divided  into  tAvo  parts,  he  could  hardly 
belicA’C  his  oAvn  eyes  ;  and  even  after  having  repeated 
the  operation  an  hundred  times,  he  faid  that  the  figlit 
Avas  by  no  means  familiar  to  him.  On  the  l8th  of  July 
1741,  M.  Buffon  Avrote  to  Martin  Folkcs,  Efq;  prcfi- 
dent  of  the  Royal  Society,  acquainting  him  Avith  “  the 
difeovery  of  a  fmall  iiifeci  called  a  polypus^  Avhich  is 
found  about  tlie  common  diick-AA^eed ;  andAAdiich,  being 
cut  in  tAvo,  puts  foith  from  the  upper  part  a  tail,  and 
from  the  lower  end  a  head,  To  us  to  become  tAvo  animals 
inftead  of  one.  If  it  be  cut  Into  three  parts,  the  middle- 
moft  alfo  puts  out  from  one  end  a  head, and  from  the  other 
a  tail,  fo  as  to  become  three  diftiiuSt  animals,  all  living 
like  the  firft,  and  performing  the  various  offices  of  their 
T  t  i  fpecies.” 
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Po!yp\is.  fpecies.’^ — In  September  the  fame  year,  a  letter  was 
f  a  '  QQnijYiiinJcated  from  C.  Bentink,  Efq;  at  the  Hague, 

‘  defcribing  the  infeas  difcovered  by  Mr  Trembky,  ad¬ 
ding,  that  he  himfelf  had  feen  them  5  and  in  November 
that  year,  a  letter  was  read  before  the  Society  from 
Gronovius  at  Leyden,  giving  an  account  of  a  water- 
infea,  which,  fays  he,  if  cut  into  five  or  fix  pieces.  In 
a  few  hours  there  will  be  as  many  animals  exa£l:ly  fimilar 
to  their  parent.  Thefe  accounts,  however,  were  all 
deemed  fo  extraordinary,  that  they  were  not  credited, 
until  profefibrs  Albiniis  and  Mufchenbroeck  provided 
themfcfves  with  them,  and  found  every  thing  related 
concerning  them  to  be  exa£tly  true.  In  March  1742, 
Mr  Folkes  gave  an  account  of  them  to  the  Royal  So¬ 
ciety,  from  fome  obfervations  made  on  feveral  polypes 
which  Mr  Trembley  had  fent  from  Holland.  They 
were  foon  after  found  In  England,  and  the  obfervations 
made  upon  them  were  publifhed  by  feveral  perfons  ;  fo 
that  no  doubt  remained  concerning  the  reality  of  what 
had  been  related  concerning  them. 

The  general  character  of  the  polype  is,  that  It  fixes 
itfelf  by  its  bafe  ;  is  gelatinous,  linear,  naked,  contrac¬ 
tile  5  and  can  change  its  place.  The  mouth,  which  is 
placed  at*  one  end,  is  furrounded  by  hair-like  feelers. 
The  young  ones  grow  out  from  its  fides  ;  but  in  autumn 
it  produces  eggs  from  its  fides.  There  are  fix  varieties. 

1.  The  viridlsy  or  green  polype,  has  commonly  tea 
ihort  arms, 

2.  The  fufca  has  frequently  eight  arms  feveral  times 
longer  than  the  body. 

3.  The  grifea  Is  of  a  yellowifii  colour,  fmall  towards 
the  bottom,  and  has  long  arms,  generally  about  feven 
in  number. 

4.  The  pallens  has  generally  about  fix  arms  of  a  mo¬ 
derate  length.- 

5.  The  hydatula  has  a  veficular  body,  and  four  obfo- 
lete  arms.  It  is  found  in  the  abdomen  of  Iheep, 
iwine,  &c. 

6.  'I'he  Jlentorea  has  been  called  the  tunneUJlsapedy  and 
has  a  mouth  furrounded  with  a  row  of  hairs. 

7.  The  foctalis  is  bearded,  thick,  and  wrinkled. 

The  three  firfl  fpecles  are  thofe  on  which  the  greateft 

number  of  experiments  have  been  made  ;  and  their 
jfhapes  are  fo  various,  that  It  is  by  no  means  cafy  to  de- 
fcribe  them.  They  are  generally  found  in  ditches. 
Whoever  has  carefqlly  examined  thefe  when  the  fun  is 
•very  powerful,  will  find  many  little  tranfparent  lumps  of 
the  appearance  of  a  jelly,  and  fize  of  a  pea,  and  flatted 
upon  one  fide.  The  fame  kind  of  fubftances  are  like- 
wife  to  be  met  with  on  the  under  fide  of  the  leaves  of 
plants  which  grow  in  fuch  places.  Thefe  are  tlie  po¬ 
lypes  in  a  quiefcent  Hate,  and  apparently  inanimate. 
They  are  generally  fixed  by  one  end  to  fome  folld  fub- 
Hance,  with  a  large  opening,  which  is  the  mouth,  at 
the  other ;  having  feveral  arms  fixed  round  it,  projedling 
as  rays  frojn  the  centre.  They  are  flender,  pellucid, 
and  formed  of  a  tender  fubftance  like  the  horns  of  a  fnail, 

^  and  capable  of  contradling  themfelves  Into  a  very  fmall 
compass,  or  of  extending  to  a  confiderable  length.  The 
arms  are  capable  of  the  fame  contradlion  and  expanfion 
as  the  body ;  and  with  thefe  they  lay  hold  of  minute 
worms  and  other  infedfs,  bringing  them  to  the  mouth 
and  fwallowing  them  5  the  indigefiible  parts  are  again 
thrown  out  by  the  mouth. 


The  green  pol^c  was  that  firft  difcovered  by  Mr  Poly 

Trembley;  and  the  firft  appearances  of  fpontaneous  - v 

motion  were  perceived  in  its  arms,  which  it  can  contrad, 
extend,  and  twift  about  in  various  dirediona.  On  the 
firft  appearance  of  danger  they  contrad  to  fuch  a  de¬ 
gree  that  they  appear  little  bigger  than  a  grain  of  fand, 
of  a  fine  green  colour,  the  arms  difappearing  entirely. 

Soon  after  he  found  the  grifea,  and  afterwards  the 
fufca. 

The  bodies  of  the  viridls,  and  grifea  diminifh  almoft 
infenfibly  from  the  anterior  to  the,  pofterior  extremity  ; 
but  the  fufca  is  for  the  moft  part  of  an  equal  fize  for 
two-thirds  of  its  length  from  the  anterior  to  the  pofte^. 
rior  extremity,  from  which  it  becomes  abruptly  fmaller, 
and  then  continues  of  a  regular  fize  to  the  end.  Thefe 
three  kinds  have  at  lead  fix,  and  at  moft  1 2  or  1 3  arms, 
though  fometimes  the  grifea  is  met  with  having  18  arms. 

They  can  contrad  themfelves  till  their  bodies  do  not 
exceed  one-tenth  of  an  inch  in  length,  and  they  can 
ftop  at  any  Intermediate  degree  of  contradion  or  ex.- 
tenfion.  They  are  of  various  fizes,  from  half  an  inch  to 
an  Inch  and  an  half  long  ;  their  arms  are  feldom  longer 
than  their  bodies,  though  fome  have  them  an  Inch,  and 
fome  even  eight  inches,  long.  The  thicknefs  of  their 
bodies  decrezjfes  as  they  extend  themfelves,  and  vice 
verfa  ;  and  they  may  be  made  to  contrad  themfelves 
either  by  agitating  the  water  in  which  they  are  contain¬ 
ed,  or  by  touching  the  animals  themfelves..  When 
taken  out  of  the  water,  they  all  contrad  fo  much  that 
they  appear  only  like  a  little  lump  of  jelly.  The  arms 
have  the  fame  power  of  contradion  or  expanfion  that 
the  body  has ;  and  they  can  contrad  or  expand  one 
arm,  or^any  number  of  arms,  independent  of  the  reft  ; 
and  they  can  likewife  bend  their  bodies  or  arms  in  all 
poflible  diredions.  They  can-alfo  dilate  or  contrad 
their  bodies  in  various  places,  and  fometimes  appear 
thick  fet  with  folds,  which,  when  carelefsly  viewed^ 
appear  like  rings.  Their  progreflive  motion  Is  per¬ 
formed  by  that  power  which  they  have  of  contrading 
and  dilating  their  bodies.  When  about  to  move,  they 
bend  dowu-^^eir  head  and  arms,  lay  hold  by  means  of 
them  on  fomb.  other  fubftance  to  which  they  delign 
faften  themfelves ;  then  they  loofen  their  tail,  and  dravr 
It  towards  the  head ;  then  either  fix  it  in  that  place, 
or  ftretching  forward  their  head  as  before,  repeat  the 
fame  operation.  They  afeend  or  defeend  at  pleafure 
In  this  manner  upon  aquatic  plants,  or  upon  the  fides  of 
the  veflel  In  which  they  are  kept ;  they  fometimes  hang 
by  the  tail  from  the  furface  of  the  water,  or  fometimes 
by  one  of  the  arms  ;  and  they  can  walk  with  cafe  upon 
the  furface  of  the  water.  On  examining  the  tail  with 
a  microfeope,  a  fmall  part  of  it  will  be  found  to  be  dry 
above  the  furface  of  the  water,  and  as  it  were  in  a 
little  concave  fpace,  of  which  the  tail  forms  the  bottom  5 
fo  that  it  feems  to  be  fufpended  on  the  furface  of  the 
water  on  the  fame  principle  that  a  fmall  pin  or  needle 
is  made  to  fwim.  When  a  polype,  therefore,  means  to 
pafs  from  the  fides  of  the  glafs  to  the  furface  of  the 
water,  it  has  only  to  put  that  part  out  of  the  water  by 
which  It  Is  to  be  fupported,  and  to  give  it  time  to  dry, 
which  It  always  does  Upon  thefe  occafions ;  and  they 
attach  themfelves  fo  firmly  by  the  tail  to  aquatic  plants, 
ftones,  &G.  that  they  cannot  be  eafily  difengaged ; 
they  often  further  ftrengthen  thefe  atlachments  by 
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means  of  one  or  two  of  their  arms,  which  ferve  as  a  kind 
of  anchors  for  fixing  them  to  the  adjacent  fubftances. 

The  ftomach  of  the  polype  is  a  kind  of  bag  or  gut 
into  which  the  mouth  opens,  and  goes  from  the  head 
to  the  tail.  This,  in  a  ftreng  light,  is  vifible  to  the 
naked  eye,  efpecially  if  the  animal  be  placed  between 
the  eye  and  a  candle.^  for  thefe  animals  are  quite  tranf- 
parent  whatever  their  colour  may  be.  The  ftomach, 
however,  appears  to  more  advantage  through  a  power¬ 
ful  magnifier.  Mr  I'rembley,  by  cutting  one  of  thefe 
animals  tranfverfely  into  three  parts,  fatisfied  himfelf 
that  they  w^ere,  perforated  throughout.  Each  piece  im¬ 
mediately  contraded  itfelf,  and  the  perforation  was  very 
vifible  through  a  microfeope.  I'he  (kin  which  inclofes 
the  ftomach  is  that  of  the  polype  itfelf;  fo  that  the 
whole  animal,  properly  fpeaking,  confifts  only  of  one 
Ikin,  in  the  form  of  a  tube,  and  opemat  both  ends.  No 
vcfl'els  of  any  kind  are  to  be  diftinguilhed. 

The  mouth  is  fituated  at  the  anterior  end  in  the 
middle  between  the  (hooting  forth  of  the  arms,  and  af- 
fumes  different  appearances  according  to  circumftances  ; 
being  fometimes  lengthened  out  in  the  forin  of  a  nipple, 
at  others  appearing  truncated ;  fometimes  the  aperture 
is  quite  clofed,  at  others  there  is  a  hollow;  though  at 
all  times  a  fmall  aperture  may  be  difeovered  by  a  power¬ 
ful  magnifier. 

The  (Icin  of  a  polype,  when  examined  with  a  micro¬ 
feope,  appears  like  (hagreen,  or  as  if  covered  with  little 
grains>  more  or  lefs  feparated  from  each  ether,  accord¬ 
ing  to  the  degree  of  contradlon  of  the  body.  If  the 
lips  of  a  polype  be  cut  tranfverfely,  and  placed  fo  that 
the  cut  part  of  the  llcin  may  lie  diredly  before  the  mi¬ 
crofeope,  the  (kin  throughout  its  whole  thicknefs  will 
be  found  to  confift  of  an  infinite  number  of  gr^ns,  and 
the  interior  part  is  found  to  be  more  ftiagreened  than 
the  exterior  one ;  but-  they  are  not  ftrongly  united  to 
each  other,  and  may  be  feparated  without  much  trouble. 
They  even  feparate  of  themfelves,  though  in  no  great 
numbers,  in  the  raoft  healthy  animals  of  this  kind:; 
for  where  they  are  obfer\’ed  to  feparate  in  large  quan¬ 
tities,  it  is  a  fymptom  of  a  very  dangerous  diforder.  In 
the  progrefs  of  this  diforder,  the  furface  of  the.  polype 
becomes  gradually  more  and  more  rough  and  unequal, 
and  no  longer  well  defined  or  terminated  as  before. 
The  grains  fall  off  onfall  fides;  the  body  and  arms 
contrad  and  dilate,  and  affume  a  white  fnining  colour ; 
and  at  laft  the  whole  diffolves  into  an  heap  of  grains, 
which  is  more  particularly  obfervedin  the  green  polype. 
By  a  careful  examination  w'^e  find,  that  the  (Icin  of  the 
polype  is  entirely  compofed  of  grains,  cemented  by 
means  of  a  kind  of  gummy  fubftance ;  but  it  is  to  the 
grains  entirely  that  the  polype  owes  its  colour.  The 
ftrudlure  of  the  arms  is  analogous  to  that  of  the  body  ; 
and  they  appear  (hagreened  when  examined  by  the  mi¬ 
crofeope,  whether,  they  be  in  a  ftatc  of  contraction  or 
extenfion  ;  but  if  very  much  contracted,  they  appear 
more  (hagreened  than  the  body,  tliough  almoft  quite 
fmooth  when  in  their  utmoft  (late  of  extenfion.  In  the 
green  polype  the  appearance  of  the  arm  is  continually 
varying ;  and  thefe  vanatiations  are  more  fenfible 
towards  the  extremity  of  the  arm  than  at  its  origin, 
but  more  fcattered  in  the  parts  further  on.  ^  The 
extremity  is  often  terminated  by  a  knob,  the  hairs  of 
which  cannot  be  obferved  without  a  very  powerful  mag- 
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itificr.  They  have  a  remarkable  inclination  of  turning 
towards  the  light ;  fo  that  if  that  part  of  the  glafs  on 
wdiich  they  are  be  turned  from  the  light,  they  wiU 
quickly  remove  to  the  other- 

That  fpecies  named  the  fufea  has  the  longeft  arms, 
and  makes  ufe  of  the  moft  curious  manoeuvres  to  feize 
its  prey.  They  are  beft  viewed  in  a  glafs  feven  or  eight 
inches  deep,  when  their  arms  commonly  hang  dowm  to 
the  bottom.  When  this,  or  any  other  kind,  is  hungry, 
it  fpreads  its  arms  in  a  kind  of  circle  to  a  confiderablc 
extent,  inclofing  in  this,  as  in  a>net,  every  infeCl  which 
has  the  misfortune  to  come  within  the  circumference. 
(See  Animalcule,  n°  27.)  While  the  animal  is  coii- 
trafted  by  feizing  its  prey,  the  arms  are  obftrved  to 
fwell  like  the  mufcles  of  the  human  body  when  in 
aClion.  Though  no  appearance  of  eyes  can  be  ob- 
ferved  in  the  polype,  they  certainly  have  fome  know^- 
ledge  of  the  approach  of  their  prey,  and  (how  the 
greateft  attention  to  it  as  foon  as  ^  it^  comes  near 
them.  It  feizes  a  w^orm  the  moment  it  is  touched  by 
one  of  the  arms  ;  and  in  conveying  it  to  the  mouth, 
it  frequently  twifts  the  arm  into  a  fpiral  like  a  cork- 
ferew ;  by  which  means  the  infeCl  is  brought  to  the 
mouth  in  a  much  (horter  time  than  otherwife  it  would 
be ;  and  fo  foon  are  the  infers  on  v/liich  the  polypes 
feed  killed  by  them,  that  M.  Fontana  thinks  they  muft 
contain  the  moft  powerful  kind  of  poifon  ;  for  the  lips 
fcarce  touch  the  animal  when  it  expires,  though  there 
cannot  be  any  w'ound  perceived  on  it  when  dead.  The  - 
worm,  when  fw^allowed,  appears  fometimes  (ingle,  fome-  • 
times  double,  according  to  circumftances.  When  fuU, 
the  polype  contra<fts  itfelf,  hangs  down  as  in  a  kind  of 
ftupor,  but  extends  again  in  proportion  as  the  food  is 
digefted  and  the  excrementitious  part .  is  difeharged. 
The  bodies  of  the  infe6ls,  when  fwalloweJ,  are  firft  ma¬ 
cerated  in  the  ftomach,  then  reduced  into  fragments, 
and  driven  backward  and  forward  from  one  end  of  the 
ftomach  to  the  other,  and  even  into  the  arms,  however 
fine  they  may  be ;  whence  it  appears-  that  the  arms,  as 
well  as  the  other  parts  of  this  remarkable  creature,  are 
a  kind  of  hollow  guts  or  ftomachs.  In  order  to  obferve 
this  motion,  it  is  beft:  to  feed  . the  polypes  with  fuck 
food  as  will  give  a  lively  colour  ;rfuch,  for  inftance,  as 
thofe  worms  which  are  furnifhed  witka  red. juice.  Some 
bits  of  a  fmall  black  fnail  being  given  to  a  polype,  the 
fubftance  of  the  (l<in  was  foon  diflblved  into  a  palp  con- 
fifting  of  fmall  black  fragments  ;  and  on.  examining 
the  polype<  with  a  microfeope,  it  was  found  that  the 
particles  were  driven  about  in  the  ftomach,  and  that 
they  paifed  into  the  arms,  from  thence  back  into  the 
ftomach,  them  to  the  tail from  whence  they  pafted 
again  into  tbs  arms,  and  fo  on.  The  grains  of  which 
the  body  of  the  polype  eonfift  take  their  colour  from 
the  food  with  which  it  is  nourifhed,  and  become  red  cr 
black  as  the  food  happens  to  afford  the  one  colour  or 
the-  other.  They  are  llkewife  more  or  lefs  tinged  with 
thefe  colours  in  proportion  to  the  ftrength  of  the  nutri¬ 
tive  Juices  ;  and  it- is  obfervablc  tliaL  they  lofe  their  co.» 
lour  if  fed  vrith  aliments  of  a  colour  different  from 
themfelves.  They  feed  on  moft  infe6ls  found  in  fre(h 
water;  and  will  alfo  be  fupported  with  worms,  the 
larvse  of  gnats,  &c.  and  even  with  fnails,  large  aquatic 
infebls,  and  fifh  or  (lefh,  if  cut  into  fmall  bits.  Som<^ 
times  two  polypes  lay  hold  of  the  fame,  worm,  and  each 
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^PoJyprs.  begins  to  fwallow  its  own  end  till  tbeli*  mouths  meet 
worm  breaks.  But  fhoukl  this  happen  not  to 
be  the  cafe,  the  one  polype  will  fometimes  devour  the 
other  jilong  with  its  portion.  It  appears,  however,  that 
the  ftomach  of  one  polype  is  not  fitted  for  diiTolvlng 
tjie  fubflrance  of  another ;  for  the  one  which  is  fw  ;llow- 
ed  always  gets  clear  again  after  being  imprifoned  for  an 
hour  or  two. 

The  manner  In  which  the  polypes  generate  is  moH 
perceptible  in  the  grifea  and  fufea,  as  being  confiderably 
larger  than  the  viridus.  If  we  examine  one  of  them  in 
fiimmer,  when  the  animals  are  moll  adtive,  and  prepared 
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more  certain  on  this  fubjedl,  he  took  two  young  ones 
the  moment  they  came  from  their  parent,  and  placed 
them  in  feparate  glalfes.  Both  of  them  multiplied,  not 
only  themfelves,  but  alfo  their  offspring,  v/hich  were  fe- 
parated  and  watched  in  the  fame  manner  to  the  feventh 
generation  ;  they  have  even  the  fame  power  of  genera¬ 
tion  while  adhering  to  their  parent.  In  this  date  the 
parent,  with  its  cliildren  and  grandchildren,  exhibits  a 
iingular  appearance,  looking  like  a  flirub  thick  fet  with 
branches.  "I  lius  feveral  generations  fometimes  are  at¬ 
tached  to  one  another,  and  all  of  them  to  one  parent. 
Mr  Adams  gives  a  figure  of  one  polype  with  nimhen 


for  propagation,  fome  fm^dl  tubercles  wn'll  be  found  pro-  young  ones  hanging  at  it;  the  whole  group  being  about 
ceeding  from  its  Tides,  which  conflantly  increafe  in  bulk,  an  inch  broad,  and  an  inch  and  an  half  in  length  :  the 


ninth  at  lafl  in  tw^o  or  three  days  they  affume  the  figure 
of  fmali  polypes.  When  they  firfl  begin  to'  fhoot,  the 
excrefcence  becomes  pointed,  affuming  a  conical  figure, 
and  deeper  colour  than  the  veil  of  the  body.  In  a 
fhort  time  it  becomes  truncated,  and  then  cylindrical, 
after  which  the  arms  begin  to  fhoot  from  the  anterior 
end.  The  tail  adheres  to  the  body  of  the  pirent-animal, 
but  gradually  grows  fmaller,  until  at  lafl  it  adheres  only 
by  a  point,  and  is  then  ready  to  be  feparated.  When 
this  is  the  cafe,  both  the  mother  and  young  ones  fix 
themfelves  to  the  Tides  of  the  glafs,  and  are  feparated 
from  each  other  by  a  fudden  jerk.  The  time  requifite 
for  the  formation  of  the  young  ones  is  very  diflerent, 
according  to  the  warmth  of  the  weather  and  the  nature 
of  the  food  eaten  by  the  mother.  Sometimes  they  are 
.  fully  formed,  and  ready  to  drop  off,  in  24  hours ;  in 
other  cafes,  when  the  weather  is  cold,  1 5  days  have 
been  requifite  for  bringing  them  to  perfedlion. 

It  Is  remarkable,  that  there  is  a  reciprocal  communi¬ 
cation  of  food  betwnxt  the  young  and  old  before  they 
be  feparated.  The  young  ones,  as  foon  as  they  are  fur- 
nifhed  with  arms,  catch  prey  for  themfelves,  and  com* 
municate  the  digefled  food  to  the  old  ones,  w'ho  on  the 
other  hand  do  the  fame  to  the  young  ones.  This  w'as 
fully  verified  by  the  following  experiment :  One  of  the 


large  polypes  of  tlie  fufea  kind  oeii-ig  placed  oh  a  flip  folin  polypes  not  only  fi-om  portions  of  the  fame,  but 

of  paper  in  a  little  water,  the  middle  of  the  body  of  a  ■  •  . *  .  •  -  i 

young  one  growing  out  from  it  w^as  cut  open  ;  when 
the  fuperior  part  of  that  end  which  remained  fixed  to 
the  parent  was  found  to  be  open  alfo.  By  cutting  over 
the  parent  polype  on  each  fide  of  the  fhoot,  a  fhort  cy¬ 
linder  w  as  obtained,  open  at  both  ends  ;  which  being 
vie\ved  through  a  microfcope,  the  light  was  obferved  to 
come  throngb  the  young  one  into  the  ftomach  of  the 
old  one.  On  cutting  open  the  cylindrical  portion  length- 
wife,  not  only  the  hole 'of  communication  was  obferved, 
but  one  might  fee  through  the  end  of  the  young  one 
alfo.  On  changing  the  fituation  of  the  two  pieces,  the 
light  was  fecn  through  the  hole  of  communication. 

This  may  be  feen  betw'eeii  the  parent  polype  and  its 

young  ones  after  feeding  them  ;  for,  after  the  parents  getate  turn  themfelves  Infide  out, 
have  eaten,  the  bodies  of  the  young  ones  fwell  as  if  they  ones  continue  to  increafe  in  fize  till 
themfelves  had  been  eating. 

The  polypes  produce  young  o  )es  indlfcriminately 
from  all  parts  of  their  bodies,  and  five  Or  fix  young 
ones  have  frequently  been  produced  at  once  ;  nay,  Mr 
i  rembley  bus  obferved  nine  or  tenjjroduced  at  the  fame 
time. 

Nothing  like  copulation  among  thefe  creatures  w'as 
ever  obferved  by  Mr  Brembley,  though  for  two  years 
be  .had  thoufands  of  them  under  his  mfi  iediou.  To  be 


of  different  animals  ;  we  may  fix  the  head  of  one  to  the 
body  of  another,  and  the  compound  animal  will  grow', 
eat,  and  multiply,  as  if  it  had  never  been  divided,.  By 
pufhing  the  body  of  one  into  the  mouth  of  another,  fo 
far  that  their  heads  may  be  brought  into  contadl,  and 
kept  there  for  fome  time,  they  will  at  laft  unite  into  one 
animal,  only  having  double  the  number  of  arms  which 
it  wmiild  otherwdfe  have  had.  The  hydra  fufea  may  be 
turned  infide  out  like  a  glove,  at  the  fame  time  that 
it  continues  to  live  and  adl  as  before.  The  lining  of 
the  ftomach  now  forms  the  outer  flcin,  and  the  former 
epidermis  conftitutes  the  lining  of  the  ftomach.  If  pre¬ 
vious  to  this  operation  the  polype  have  young  ones  at¬ 
tached  to  it,  fuch  as  are  but  newly  beginning  to  ve- 

whiie  the  larger 
they  reach  beyond 
the  mouth  of  the  patent,  and  are  then  feparated  in  the 
ufual  manner  from  the  body.  When  thus  turned  the 
polype  combines  itfelf  in  many  different  ways.  The 
fore  part  frequently  clofes  and  becomes  a  fuperniimerary 
tail..  The  animal,  which  was  at  firft  ftraight,  now'  bends 
itfelf,  fo  that  the  two  tails  refemble  the  legs  of  a  pair  of 
compuffes,  wdiich  it  can  open  and  ihut.  The  old  mouth 
is  placed  as  it  w^ere  at  the  joint  of  the  compaffes,  but 
lofes  its  power  of  adion  ;  to fupply  which,  anew'  one  is 

formed 


Polypus. 


length  .  _ _ 

old  polype  eat  about  tw'clve  monocuH  per  day,  and  the 
young  ones  about  20  among  them. 

When  a  polype  is  cut  tranfverfely  or  longitudinally 
into  tw^o  or  three  parts,  each  part  in  a  fhort  time  be¬ 
comes  a  perfed  animal;  and  fo  great  is  this  prolific 
power,  that  a  new  animal  wall  be  produced  even  from 
a  fmali  portion  of  the  Ikin  of  the  old ‘one.  If  the  young 
ones  be  mutilated  while  they  grow  upon  the  parent,  the 
parts  fo  cut  off  will  be  reproduced,  and  the  fame  pro¬ 
perty  belongs  to  the  parent.  A  truncated  portion  will 
lend  forth  yeimg  ones  before  it  has  acquired  a  nev/  head 
and  tail  of  its  owni,  and  fometimes  the  head  of  the  youn^r 
one  fupplies  the  place  of  that  w'hich  fhonld  have  growm 
out  of  the  old  one.  If  w^e  flit  a  polype  longitudinally 
through  the  head  to  the  middle  of  the  body,  we  fhall 
have  one  formed  with  two  heads ;  and  by  flitting  thefe 
again  in  the  fame  manner  w'e  may  form  one  with  as  ma¬ 
ny  heads  as  we  pleafe. 

A  ftill  more  furprifing  property  of  thefe  animals  is, 
that  they  may  be  grafted  together.  If  the  truncated 
portions  of  a  polype  be  placed  end  to  end,  and  gently 
puffed  together,  they  will  unite  into  a  Angle  one.  The 
two  portions  are  firft  joined  together  by  a  flender  neck, 
wff  Ich  gradually  fills  up  and  difappears,  the  food  palling 
from  the  one  part  into  the  other ;  and  thus  w'e  may 
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formed  in  Its  neighbourhood  ;  and  In  a  little  time  there 
is  a  new  fpecies  of  hydra  formed  with  fevtral  mouths. 
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The  ficies  of  a  polype,  which  has  been  cut  through 
in  a  longitudinal  diredion,  begin  to  roll  themfelves  up, 
commonly  from  one  of  the  extremities,  with  the  out- 
fide  of  the  fidn  inwards  ;  but  in  a  little  time  they  un- 
roll  themfelves,  and  the  two  cut  edges  join  together, 
fometimes  beginning  at  one  extremity,  and  fometimes 
approachJng  throughout  their  whole  length.  As  foon 
as  the  edges  join,  they  unite  fo  clofely  that  no  fear  can 
be  perceived.  If  a  polype  be  pi.rlly  turned  back,  the 
©pen  part  clofes,  and  new  mouths  are  formed  in  diffe¬ 
rent  places.  Every  portion  of  a  polype  is  capable  of 
devouring  infeds  almoil  as  foon  as^  it  is  cut  olT :  and 
the  voracity  of  the  whole  genus  is  aftonifliing  ;  for 
Mr  Adams  obferves,  that  moil  of  the  infeds  on  which 
they  feed  bear  the  fame  proportion  to  the  mouth  of  a 
polype  that  an  apple  of  the  iize  of  a  man’s  head  bears 

to  his  mouth.  ^  ^  . 

The  hydra  pallens  is  very  rarely  met  with,  and  is  dc- 
feribed  only  by  M.  Roefel.  It  is  of  a  pale  yellow  co¬ 
lour,  growing  gradually  fmaller  from  the  bottom ;  the 
tail  is  round  or  knobbed;  the  arms  are  about  the  length 
of  the  body,  of  a  white  colour,  generally  feven  in  num¬ 
ber,  and  are  apparently  compofed  of  a  chain  of  globules. 
The  young  are  brought  forth  from  all  parts  of  its 
body. 

The  hydratula  is  mentioned  by  many  medical  writers. 
Dr  Tyfon,  in  diffeding  an  antelope,  found  feveral  hyda- 
tides  or  films,  about  the  fize  of  a  pigeon’s  egg,  filled 
^^dth  water,  and  of  an  oval  form,  fafiened  to  the  omen¬ 
tum  ;  and  fome  in  the  pelvis  between  the  bladder  of  urine 
and  rediim.  He  fufpeded  them  to  be  animals  for  the 
following  reafons  :  i.  Becaufethey  were  included  in  a 
membrane  like  a  matrix,  fo  loofely,  that  by  opening  it  with 
the  finger  or  a  knife,  the  internal  bladder,  containing 
the  ferum  or  lympha,  feemed  nowhere  to  have  any  con- 
ncdlon  with  it,  but  would  very  readily  diop  out,  llill 
retaining  its  liquor  without  fpilling  any.  2.  Tiiis  in¬ 
ternal  bladder  had  a  neck  or  white  body,  more  opaque 
than  the  reft,  and  protuberant  from  it,  with  an  orifice 
at  its  extremity  ;  by  which,  as  with  a  mouth,  it  ex- 
haufted  the  ferum  from  the  external  membrane,  and  fo 
fuppHed  its  bladder  or  ftoniach.  3.  On  bringing  this 
neck  near  the  candle,  it  moved  and  ihortened  itfeU.  It 
is  found  in  the  abdomen  of  fheep,  fwinc,  mice,  6cc.  lying 
between  the  peritoneum  and  the  inteftlnes.- 

The  jlentorea^  or  funnel-like  polype,  is  of  three  co¬ 
lours,  green,  blue,  and  white  ;  but  the  laft  is  the  rnoft 
commo  n.  They  do  uot  form  clufters,  but  adhere  fingly 
by  the  tail  to  whatever  comes  in  their  way  :  the  an¬ 
terior  end  is  wider  than  the  pofterior ;  and,  being 
round,  gives  the  animal  fome  what  of  a  funnel  form, 
though  the  circle  is  interrupted  by  a  kind  of  flit  or  gap. 
The  edge  of  this  gap  is  furrounded  with  a  great  num¬ 
ber  of  little  limbrillse,  v;hich  by  their  motions  excite  a 
current  of  w^ater,  that  forces  into  the  mouth  of  the  ani¬ 
mal  the  finall  bodies  that  come  within  its  reach.  Mr 
I'rembley  fays,  that  he  has  often  feen  a  great  number 
of  animalcules  fall  into  the  mouths  of  thefe  creatures ; 
fome  of  which  were  let  out  again  at  an  opening  which 
he  could  not  defci’ibe.  They  can  fafhion.  their  mouths 
into  feveral  different  forms-;  and  they  multiply  by  di¬ 
viding  neither  tranfverfely  nor  longitudintdly,  but  dia¬ 
gonally. 


The/(^rw/i^  Is  defcrlbed  by  Muller  under  the  title  of  Polypu?. 
vcrticella.  They  are  found  in  clufters;  and  when  view. 
cd  by  a  microfeope,  appear  like  a  circle  furrounded  with 
crowns  or  ciliated  heads,  tied  by  fmall  thin  tails  to  a 
common  centre,  from  whence  they  advance  towards  the 
circumference,  and  then  turn  like  a  wheel,  occafioiiing 
a  vortex  which  brings  along  with  it  the  food  proper  for 
them. 

The  anajlatuoy  or  cluftering  polypes,  form  a  group 
rcfembling  a  clufter,  or  rather  an  open  flower,  fupport- 
ed  by  a  ftem,  which  is  fixed  by  its  lower  extremity  to 
fome  of  the  aquatic*  plants  or  extraneous  bodies  that  are 
found  in  the  \vater  ;  the  upper  extremity  is  formed  into 
eight  or  nine  lateral  branches,  perfectly  fimilar  to  each 
other,  which  have  alfo  fubordinate  branches,  wdiofe  col- 
ledive  form  much  refembles  that  of  a  leaf.  Every  one 
of  thefe  affemblages  is  compofed  of  one  principal  branch 
01  nerve,  which  makes  the  main  ftem  of  the  clufter  an 
angle  fomewHat  larger  than  a  right  one  :  the  fmaller  la¬ 
teral  branches  proceed  from  both  fides  of  this  nerve,  and 
thefe  are  fhorter  the  nearer  their  origin  is  to  the  princi¬ 
pal  branch.  There  is  a  polype  at  the  extremity,  and 
others  on  both  fides  of  the  lateral  twigs,  but  at  diffe¬ 
rent  diftances  from  their  > extremities.  They  are  all  ex¬ 
ceedingly  fmall,  and  bell-fhaped,  with  a  quick  motion 
about  the  mouth,  though  it  is  impoffible  to  difeern  the 
caiife  of  it.  See  Animalcule,  n"^  24,  26,  Pulex, 

and  VORTICELLA. 

The  feveral  ftrange  properties  recorded  of  this  ani¬ 
mal,  though  ver>'  furprifing,  are,  however,  none  of  them 
peculiar  to  it  alone.  The  Surinam  toad  is  well  known 
to  produce  its  young,  not  in  the  ordinary  way,  but  in 
cells  upon  its  back.  Mr  Sherwood  has  very  lately  dlf- 
covered  the  fmali  eels  in  four  pafte  to  be  without  excep¬ 
tion  full  of  living  young  ones.  And  as  to  the  moft  ama¬ 
zing  of  all  its  properties,  the  reproduftion  of  its  parts, 
we  know  the  crab  and  lobfter,  if  a  leg  be  broken  off', 
always  produce  a  new  one ;  and  Monf.  Bonet,  Moiii. 

Lyonet,  Monf.  de  Reaumur,  and  Mr  Folkes,  have  all 
foiind,  by  experiment,  that  feveral  earth  and  water 
worms  have  the  fame  property,  fome  of  them  even, 
when  cut  into  thirty  pieces.  Hie  urtica  marina,  or 
fea-netlle,  has  been  alfo  found  to  have  the  fame ;  and 
the  fea  llar-fiih,  of  which  the  polype  is  truly  a  fpecies, 
though  it  had  long  efcaped  the  fearches  of  the  natuni- 
lifts,  was  always  well  known  by  the  filhennen  to  have 
it  alfo. 

Marine  Poltjpus,  Is  different  In  form  from  the  frefli-* 
water  polype  already  deferibed ;  but  is  nouriftied,  in- 
creafes,  and  may  be  propagated,  after  the  fame  manner  ; 

Mr  Ellis  having  often  found,  in  his  inquiries,  that  fmall 
pieces  cut  off  from  the  living  parent,  in  order  to  view 
the  feveral  parts  more  accurately,  foon  gave  indications 
that  they  contained  net  only  the  principles  of  life,  but 
likewife  the  faculty  of  increafing  and  multiplying  into  a 
numerous  iflae.  It  has  been  lately  difeovered  and  fuf- 
ficiently- proved  by  Peyffonel,  Ellis,  Juflicu,  Reaumur, 

Donati,  &c..  that  mahy  of  thofe  fubftances  which  had 
formerly  been  confidered  by  naturalifts  as  marine  vege¬ 
tables  or  fea-plants,  are  in  reality  anlmal-produdllons ; 
and  that  they  are  formed. by  polypes  of  different  ftiapes 
and  fizes,  for  their  habitation,  defence,  and  propagation. 

To  this  clafs  may  be  referred  the  corals,  corallines,  ke- 
ratophyta,  efehara,  fponges,  and  alcyonium  :  nor  Is  it 
improbable,  that  the  more  compad  bodies,  known  by 
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the  coniiYion  appellations  of  Jlar<JloneSy  Iram-Jlonesy  pe^ 
irified  fungiy  and  the  like,  brought  from  various  parts  of 
the  Eaft  and  Weft  Indies,  are  of  the  fame  origin.  To 
this  purpofe  Mr  EUis  obferves,  that  the  ocean,  in  all  the 
warmer  latitudes  near  the  ftiore,  and  wherever  it  is  pof- 
fibie  to  obferve,  abounds  fo  much  with  animal  life,  that 
no  inanimate  body  can  long  remain  unoccupied  by  fome 
fpecies.  In  thofe  regions,  ftiips-bottoms  are  foon  co¬ 
vered  with  the  habitations  of  thoufands  of  animals : 
rocks,  ftones,  and  every  thing  lifelefs,  are  covered  with 
them  inftantly  ;  and  even  the  branches  of  living  vege¬ 
tables  that  hang  into  the  .water  are  immediately  loaded 
with  the  fpawn  of  different  animals,  fliell-fifh  of  various 
>  kinds  :  and  fhell-fifli  themfelves,  when  they  become  im¬ 
potent  and  old,  are  the  bafis  of  new  colonies  of  animals, 
from  vvhofe  attacks  they  can  no  longer  defend  them¬ 


felves.  For  a  farther  account  of  this  fyftem,  fee  Corai.  Polypui 
and  Corallines.  jj 

Polypus  of  the  Heart.  See  Medicine,  07,  08 
274,  and  290.  .  ‘ 

POLYSARCIA,  or  Corpulency.  See  Medicine, 

335- 

POLYSCHIDES,  or  sea  hunger.  See  Fucus. 

POLYSPERMOUS  (from  “croxu  cnriffjL-x  feed)y 
in  botany,  is  applied  to  fuch  plants  as  have  more  than 
four  feeds  fucceeding  each  flower,  without  any  certain 
order  or  number. 

POLYSYLLABLE,  in  grammar,  a  word  confift- 
ing  of  more  than  three  fyllables;  for  when  a  v/ord  con- 
fifts  of  one,  two,  or  three  fyllables,  it  is  called  a  monofyU 
lablfy  a  dljfyllaUey  and  trifyllahle. 

POLYSYNDETON.  See  Oratory,  n^67. 
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©dfinition.  HE  do(B;rine  of  a  plurality  of  gods  or  invifiblc 
JL  power?  fuperior  to  man. 

‘‘  That  there  exift  beings,  one  or  fmany,  powerful 
above  the  human  race,  is  a  propofition  (fays  Lord 
Sketches  Karnes^')  univerfally  admitted  as  true  in  aU  ages  and 
among  all  nations.  I  boldly  call  it  notwith- 

V  ftanding  what  is  reported.ofsfome  grofs  favages  ;  for  re¬ 

ports  that  contradi<S:  what  is  acknowledged  to  be  gene¬ 
ral  among  men,  require  more  able  vouchers  than  a  fev/ 
^illiterate  voyagers.  Among  many  favage  tribes,  there 
are  no  words  but  for  objedls  of  external  fenfe  :  is  it  fur- 
priling  that  fuch  people  are  incapable  of  exprefling  their 
religious  perceptions,  or  any  perception,  of  internal  fenfe? 
The  conviAion  that  men  have  of  fuperior  powers,  in  eve¬ 
ry  country  where  there  are  words  to  exprefs  it,  is  fo 
W'ell  vouched,  that  in  fair  reafoning  it  ought  to  be  taken 
for  granted  among  the  few  tribes  where  language  is  de- 
2  ficient.’’ 

Source  of  Thefe  are  judicious  obfervations,  of  which  every  man 
admit  the  force  who  has  not  fome  favourite  fyftem 
ttaceef  hnild  upon  the-  unftable  foundation  which  his  Lord- 

(hip  overturns.  Taking  it  for  granted,  tlien,  that  our 
convidlion  of  fuperior  powers  has  long  been  univerfal, 
the  important  qneftion  is.  From  what  caufe  it  proceeds? 
The  fame  ingenious  author  (hows,  with  great  ftrength 
of  reafoning,  that  the  operations  of  nature  and  the  go¬ 
vernment  of  this  world,  which  to  us  loudly  proclaim  the 
exiftence  of  a  Deity,  are  not  fufficient  to  account  for 
the  univerfal  belief  of  fuperior  beings  among  favage 
tribes.  He  is  therefore  of  opinion,  that  this  univerfali- 
ty  of  convidtion  can  fpring  only  from  the  image  of  Dei¬ 
ty  ftamped  upon  the  mind  of  every  human  being,  the  ig- 
norant  equally  with  the  learned.  “  Nothing  lefs  (he 
fays)  is  fufficient ;  and  the  original  perception  which 
we  have  of  Deity  muft  proceed  (he  thinks)  from  an 
internal  fenfe,  which  may  be  termed  the  fenfe  of  Deity, 
We  have  elfewhere  exprefled  our  opinion  of  that  phi- 
lolophy  which  accounts  for  every  phenomenon  in  human 
nature,  by  attributing  it  to  a  particular  iuftin<ft  (fee  In¬ 
stinct)  ;  but  to  this  inftind  or  fenfe  of  Deity y  con- 
Mered  as  complete  evidence,  many  objedions,  more 
.than  ufually  powerful,  force  themfelves  upon  us.  AU 
nations,  except  the  Jews,  were  once  polytheifts  and  ido¬ 
laters.  If  therefore  his  Lordfhip’s  hypothefis  be  ad- 
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mitted,  either  the  do6lrine  of  polytheifm  muft  be  true 
theology,  or  this  inftinift  or  fenfe  is  of  fuch  a  nature  a& 
to  have  at  different  periods  of  the  world  mifled  all  man¬ 
kind.  All  favage  tribes  are  at  prefent  polytheifts  and 
idolaters ;  but  among  favages  every  inftindt  appears  in 
greater  purity  and  vigour  than  among  people  poliflied 
by  arts  and  fciences  ;  and  inftin6i:  never  miftakes  its  ob- 
jeft.  The  inftindt  or  primary  impreffion  of  nature, 
which  gives  rife  to  felf-love,  affeaion  between  thefexes, 
love  of  progeny,  &c.  has  in  all  nations,  and  in  every  pe¬ 
riod  of  time,  a  precife  and  determinate  objed  which  it 
inflexibly  purfues.  How  then  comes  it  to  pafs,  that  this 
particular  inftin£l,  which  if  real  is  furely  of  as  much  im¬ 
portance  as  any  other,  fhould  have  uniformly  led  thofe 
who  had  no  other  guide  to  purfue  improper  objedts, 
to  fall  into  the  groffeft  errors  and  the  moft  pernicious 
pradices  ?  To  no  purpofe  are  we  told,  that  the  fenfe  of 
Deity,  like  the  moral  fenfe,  makes  no  capital  figure 
among  favages.  There  is  reafon  to  believe  that  the 
feeling  or  perception,  which  is  called  the  moral  fenfcy  is 
pot  wholly  inftindlive  ;  but  whether  it  be  or  not,  a 
fingle  inftance  cannot  be  produced  in  which  it  multi¬ 
plies  its  objedls,  or  makes  even  a  favage  exprefs  grati¬ 
tude  to  a  thoufand  perfons  for  benefits  which  his  prince 
alone  had  power  to  confer. 

For  thefe,  and  other  reafons  which  might  eafily  be 
afljgned,  we  cannot  help  thinking,  that  the  flrft  religious 
principles  muft  have  been  derived  from  a  fource  diffe¬ 
rent  as  well  from  internal  fenfe  as  from  the  dedudlions  of 
reafon ;  from  a  fource  which  the  majority  of  mankind 
had  early  forgotten  ;  and  which,  w^hen  it  was  baniihed 
from  their  minds,  left  nothing  behind  it  to  prevent  the 
very  firft  principle  of  religion  from  being  perverted  by 
various  accidents  or  caufes,  or,  in  fome  extraordinary 
concurrence  of  circumftances,  from  being  perhaps  en¬ 
tirely  obliterated.  This  fource  of  religion  every  con- 
fiftent  Theift  muft  believe  to  be  revelation.  Reafon,  f  ♦ 

it  is  acknowledged,  and  we  (hall  afterwards  fliow  (fee 
Religion),  could  not  have  introduced  favages  to  the 
knowledge  of  God  ;  and  we  have  juft  feen,  that  a  fenfe 
of  Deity  is  an  hypothefis  clogged  with  infuperable  dif¬ 
ficulties.  ^  Yet  it  is  undeniable,  that  all  mankind  have 
believed  in  fuperior  invifible  powers :  and  if  reafon  and 
inftiiuft  be  fet  afide,  tliere  remains  no  other  origin  of 
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tWs  mlytvU  fcellef  than  primeval  revelation,  corrupted, 

V -  indeed,  as  it  pafled  by  oral  tradition  from  father  to  fon, 

in  the  coiirfe  of  many  generations.  It  is  no  flight  fup- 
#  See  port  to  this  doaHne,  that  if  there  really  be  a  Deity^, 
Sketches  nf  jg  highly  prefumable  that  he  would  reveal  himfelf  to 
the  Htjl,  c/  — creatures  whom  he  had  formed  with  fa- 

culties  to  adore  and  to  worfliip  him.-  To  other  ani¬ 
mals,  the  knowledge  of  a  Deity  is  of  no  importance  ; 
to  man,  it  is  of  the  firll  importance.  Were  we  totally 
ignorant  of  a  Deity,  this  world  would  appear  to  us  a 
mere  chaos.  Under  the  governm.ent  of  a  wife  and  be¬ 
nevolent  Deity,  chance  is  excluded  ;  and  every  event  ap¬ 
pears  to  be  the  refult  of  eflabliflicd  laws.  Good  njen 
fubmit  to  whatever  happens  without  repining,  knowing 
that  every  event  is  ordered  by  Divine  Providence:  they 
fubmit  with  entire  refignation  ;  and  fuch  refignation  is 
a  fovereign  balfam  for  eveiy  misfortune  or  evil  in 

life.  . 

ch  Admitting,  then,  that  the  knowledge  of  Deity  was 

taught  [  ure  originally  derived  from  revelation,  and  that  the  flrfl 
theilm.  men  profefled  pure  tlieifm,  it  Abiall  be  our  bufinefs  in  the 
prefent  article  to  trace  the  rife  and  progrefs  of  polythelfm 
and  idolatry  ;  and  to  afcertaln,  if  \vc  can,  the  real  opi¬ 
nions  of  the  Pagan  world  concerning  that  multitude  of 
gods  with  which  they  filled  heaven,  earth,  and  hell. 
In  this  inquiry,  though  we  fhall  have  oecafion  to  appeal 
to  the  writings  of  Mofes,  we  lhall  attribute  to  them  no 
other  authority  than  what  is  due  to  records  of  the  ear- 
lieft  ages,  more  ancient  and  authentic  than  any  others 
which  are  now  extant. 

Whether  we  believe,  with  the  author  of  the  book  of 
Genefis,  that  all  men  have  defeended  from  the  fame 
progenitors  ;  or  adopt  the  hypothelis  ot  modem  theo- 
rifts,  that  there  have  been  fiicceflivc  creations  of  men, 
and  that  the  European  derives  bis  origin  from  one  P^ii*> 
the  Jfiattc  from  another,  the  woolly-headed  Jj'rican 
from  a  third,  and  the  coppcr-coloured  American  from  a 
fourth — polythelfm  and  idolatry  will  be  feen  to  have 
arifen  from  the  fame  caufes,  and  to  have  advanced  near¬ 
ly  in  the  fame  order  from  one  degree  of  impiety  to  an¬ 
other.  On  either  fuppofition,  it  mull  be  taken  for  grant¬ 
ed,  that  the  original  progenitors  were  jnllrudedby  their 
Creator  in  the  truths  of  genuine  theifm :  and  there  is 
no  room  to  doubt,  but  that  thofe  truths,  Ample  and 
fiiblime  as  they  are,  would  be  conveyed  pure  from  fa¬ 
ther  to  fon  as  long  as  the  race  lived  in  one  family,  and 
were  not  fpread  over  a  large  extent  of  country.  If  any 
credit  be  due  to  the  records  of  antiquity,  the  primeval 
inhabitants  of  this  globe  lived  to  fo  great  an  age,  that 
they  mull  have  increafed  to  a  very  large  jiumber  long 
before  the  death  of  the  common  parent,  who  would  of 
courfe  be  the  bond  of  union  to  the  whole  fociety,  ^^nd 
ivhofe  diaates,  efpecially  in  what  related  to  the  origin 
of  his  being  and  the  exifteiice  of  his  Creator,  would  be 
lifleiied  to  with  the  utmoll  refpedl  by  every  individual 
of  his  numerous  progeny. 

Many  caufes,  however,  would  confplre  to  diflblve  this 
family,  after  the  death  of  its  ancellor,  into  feparate  and 
-Independent  tribes,  of  which  fome  would  be  driven  by 
violence,  or  would  voluntarily  wander,  to  a  dillance  from 
tlie  reft.  From  this  dlfpeifioii  great  changes  would 
take  place  in  the  opinions  of  fome  of  the  tribes  refpedl- 
ing  tiie  objedl  of  their  religious  worfliip.  A  Angle  fa¬ 
mily,  or  a  fmall  tribe  banrflied  into  a  defert  wildernefs 
,  (fuch  as  the  whole  earth  mull  then  have  been),  would 

Vox.  XV.  Parti. 
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find  employment  for  all  then-  time  in  providing  the  P 

means  of  fubfillenee,  and  in  defending  themfelves  from  ^ 

beafts  of  prey.  In  fuch  circumftances  they  would  have  Clrcum- 

little  lelfiire  for  meditation,  and,  being  conftantly  con- fiances 

verfant  with  objeas  of  fenfe,  they  would  gradually  lofe 

the  power  of  meditating  upon  the  fplritiial  nature 

that  Being  by  whom  their  ancellors  had  taught  them 

that  all  things  were  created.  The  Arft^  waiiderers  would 

no  doubt  retain  in  tolerable  purity  their  original  notions 

of  Deity  ;  and  they  would  certainly  endeavour  to  im- 

prefs  thofe  notiops  upon  their  children  :  but  in  QirQiim. 

llances  inAiutely  more  favourable  to  fpeculation  than 

theirs  could  have  been,  the  human  mind  dwells  not  long 

upon  notions  purely  intelleaual.  We  are  fo  accuftom- 

ed  to  fenAble  objeas,  and  to  the  ideas  of  fpaee,  exten- 

Aon,  and  Agure,  which  they  are  perpetually  impreffiiig 

upon  the  im%ination,  that  we  And  it  extremely  difA- 

cult  to  conceive  any  being  without  alAgning  to  him  a 

form  and  a  place.  Hence  a  learned  writer^  has  fup-  ^ 

pofed,  that  the  earlieft  generations  of  men  (even  thofe  * 

to  whom  he  contends  that  frequent  revelations  were^;^/^ 

vouchfafed)  may  have  been  no  better  than  anthropomor^  Theory  of 

phites  in  their  conceptions  of  the  Divine  Being.  Religion. 

Be  this  as  it  may,  it  is  not  conceivable  but  that  the 
members  of  thofe  Arft  colonies  would  quickly  lofe  many 
of  the  arts  and  much  of  the  fcience  which  perhaps  pre¬ 
vailed  in  the  parent  ftate ;  and  that,  fatigued  with  the 
contemplation  of  intelle£lual  objeds,  they  would  relieve 
their  overftrained  faculties,  by  attributing  to  the  Deity  ^ 
a  place  of  abode,  if  not  a  human  form.  To  men  to-  Firft  fteps 
tally  illiterate,  the  place  Atteft  for  the  habitation  of  the  in  the 
Deity  would  undoubtedly  appear  to  be  the  fun,  theS^eis. 
moil  beautiful  and  glorious  obje£l  of  which  they  could 
form  any  idea ;  an  objedl,  too,  from  which  they  could 
not  but  be  fenAble  that  they  received  the  beneAts  of 
light  and  heat,  and  which  experience  muft  foon  have 
taught  them  to  be  in  a  great  meafure  the  fource  of  ve¬ 
getation.  The  great  fpirit  therefore  inhabiting  the  fun, 
which  they  would  conAder  as  the  power  of  light  and 
heat,  was  in  all  probability  the  Arft  objed  of  idolatrous 

adoration.  ^  ^  j 

From  looking  upon  the  fun  as  the  habitation  of  tbeirrhe  ftin't 
God,  thev  would  foon  proceed  to  conAder  it  as  his  of  light  the 
body.  Of  pure  mind  entirely  feparated  from  matter, 
men  in  their  circumftances  could  not  long  retain^the 
fainteft  notion  ;  but  confeious  each  of  power  in  him¬ 
felf,  and  experiencing  the  effe6ls  of  power  in  the  fun, 
they  would  naturally  conceive  that  luminaiy  to  be  ani¬ 
mated  as  their  bodies  were  animated.  They  would  feel 
his  influence  when  above  the  horizon  ;  they  would  fee 
him  moving  from  call  to  weft  ;  they  would  conAder 
him  when  fet  as  gone  to  take  his  repofe;  and  thofe  ex¬ 
ertions  and' intermlfTions  of  power  being  analogous  to 
what  they  experieiieed  in  themfelves,  they  would  look 
upon  the  fun  as  a  real  animal.  Thus  would  the  Divi¬ 
nity  appear  to  their  untutored  minds  to  be  a  compound 
being  like  man,  partly  coi-poreal  and  partly  fpiritual ; 
and  as  foon  as  they  imbibed  fuch  notions,  though  per¬ 
haps  not  before,  they  may  be  pronounced  to  have  been' 
abfolute  idolaters. 

When  man  had  once  got  into  this  train,  their  gods 
would  multiply  upon  tliem  with  wonderful  rapidity. 

Darknefs  and  cold  they  could  not  but  perceive  to  be 
contrary  to  light  and  heat ;  and  not  having  philoTophy 
enough  to  diftinguKh  between  mere  privations  and  poA- 
U  u  tive 
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tive  effc£?s,  diey  v/ould  confider  darknels  and  cold  as 
'  entities  equally  real  with  light  and  heat ;  and  attribute 
The  fpM  it  thefe  different  and  contrary  effefts  to  different  and  con- 
cr  power  of  trary  powers.  Hence  the  fpirit  or  power  of  darknefs 
darknefs  was  in  all  probability  the  fecond  god  in  the  Pagan  ca- 
the  fecond.  fenclar  ;  and  as  they  confidered  the  power  of  light  as  a 
Benevolent  principle,  the  fource  of  all  that  is  good,  they 
muff  have  looked  upon  the  contrary  power  of  darknefs 
as  a  malevolent  fpirit,  the  fource  of  all  that  is  evil.  This 
we  know  from  authentic  hiftory  to  have  been  the  belief 
of  the  Perfian  magi,  a  very  ancient  fedf,  who  called  their 
p"  good  god  Ta%dan^  and  alfo  Ormu'zd,  and  the  evil  god 
polytheifni  Ahtaman,  Confideriiig  light  as  the  fymbol,  or  perhaps 
as  the  body,  o{Ormu%d^  they  always  worfhipped  him  be- 
lan  inagf.  fource  of  light,  and  efpecially  before 

the  fun,  the  fource  cf  the  moft  perfe<Iff  light  ;  and  foi‘ 
the  fame  reafon  fires  were  kept  continually  burning  on 
liis  attars.  That  they  fometimes  addreffed  prayers  to 
the  evil  principle,  we  are  inform.ed  by  Plutarch  in  his 
life  of  d  hemiff  odes ;  but  with  what  particular  rites  he 
was  werfhipped,  or  where  he  was  fiippofed  to  refide,  is 
not  fo  evident.  Certain  it  is,  that  his  worfhippers  held 
him  in  deteffation  ;  and  when  they  had  occafion  to 
write  his  name,  they  dways  inverted  it  ( uDuwjqy  to 
denote  the  malignity  of  his  nature. 

The  principles  of  the  magi,  though  widely  diftant 
from  pure  theifm,  were  much  lefs  abfurd  than  thofe  of 
other  idolaters.  It  does  not  appear  that  they  ever 
worfhipped  their  gods  by  the  medium  of  graven  ima¬ 
ges,  or  had  any  other  emblems  of  them  than  light  and 
darknefs.  Indeed  we  are  told  by  Diogenes  Laertius 
and  Clemens  Alexandrinus,  that  they  condemned  all 
flat  lies  and  images,  allowing  fire  and  water  to  be  the 
only  proper  emblems  or  reprefentatives  of  their  gods. 
*  Tie  LegU  Kwdi  we  learn  from  Cicero*,  that  at  their  inffigation 
hus^  \ib.  ii.  Xerxes  was  faid  to  have  burnt  all  the  temples  of  Greece, 


§  becaiife  the  builders  of  thofe  edifices  impioufly  prefu¬ 

med  to  inclofe  within  walls  the  gods,  to  whom  all  things 
ought  to  be  open  and  free,  and  whofe  proper  temple  is 
the  whole  world.  To  thefe  authorities  we  may  add 
that  of  all  the  liiftorians,  who  agree,  that  when  magia- 
nifm  was  the  religion  of  the  court,  the  Perfian  monarchs 
made  war  upon  images,  and  upon  every  emblem  of 
idolatry  different  from  their  own. 

The  Magi,  however,  were  but  one  fedl,  and  not  the 
largeft  fed  of  ancient  idolaters.  The  worfliip  of  the 
fun,  as  the  fource  of  light  and  heat,  foon  introduced 
into  the  calendar  of  divinities  the  other  heavenly  bodies, 
fiahlan  ^  the  moon,  the  planets,  and  the  fixed  ftars.  Men  could 
Volytheifm  not  but  experience  great  benefit  from  thofe  luminaries 
in  the  abfence  of  their  chief  god ;  and  when  they  had 
proceeded  fo  far  as  to  admit  two  divine  principles,  a 
good  and  an  evil,  it  was  natural  for  minds  clouded  with 
Inch  prejudices  to  confider  the  moon  and  the  ffars  as 
benevolent  intelligences,  fent  to  oppofe  the  power  of 
darknefs  whilft  their  fiift  and  greateft  divinity  was  ab- 
fent  or  afleep.  If  was  thits,  as  they  imagined,  that  he 
maintained^  (for  all  held  that  he  did  maintain)  a  con- 
ffant  fuperiority  over  the  evil  principle.  Though  to 
aftronomers  the  moon  is  known  to  be  an  opakc  body  of 
very  fmall  dimenfions  when  compared  wnth  a  planet  or 
a  fixed  ffar,  to  the  vulgar  eye  fhe  appears  much  more 
magnificent  than  either.  By  thofe  early  idolaters  fhe 
w<;s  confidered  as  the  divinity  fecond  in  rank  and  fn 
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power  ;  and  whilft  the  fun  was  worftiipped  as  the  king,  Salnifn!; 
fhe  was  adored  as  the  queen,  of  heaven. 

The  earth,  confidered  as  the  common  mother  of  all 
things;  the  ocean,  whofe  waters  are  never  at  reft;  the  air, 
the  region  of  ftorms  and  tempeffs,  and  indeed  all  the  ele¬ 
ments— were  gradually  added  tothe  number  of  divinities; 
not  that  mankind  in  this  early  age  had  fo  far  degene¬ 
rated  from  the  principles  of  their  anceftors  as  to  wor- 
fhip  brute  matter.  If  fuch  worfhip  was  ever  praaifed, 
vyhich  to  us  Is  hardly  conceivable,  it  was  at  a  later  pe¬ 
riod,  when  it  was  confined  to  the  very  lowelt  ‘  of  the 
vulgar,  in  nations  otherwife  highly  civilized.  The  po- 
lytheifts,  of  whom  we  now  treat,  conceived  eveiy  thing 
in  motion  to  be  animated,  and  animated  by  an  Intelli¬ 
gence  powerful  In  proportion  to  the  magnitude  of  the 
body  moved. 

T.  his  fea  of  idolatei's,  which  remains  in  fome  parts  of 
the  Eaft^  to  this  day,  was  known  by  the  name  of  Sali^ 
ans,  which  they  pretend  to  have  derived  from  Sahins 
a  fon  of  Seth ;  and  among  the  books  In  which  their  fa- 
cred  doarines  are  contained,  they  have  one  which  they 
call  the  book  of  Seth,  We  need  hardly  obferve,  that 
thefe  are  fenfelefs  and  extravagant  fables.  The  name 
Sahian  is  undoubtedly  derived  from  the  Hebrew  word 
^faba,  which  fignlfies  “  a  hoft  or  army  and  this  clafs 
of  polytlieifts  was  fo  called,  becaufe  they  worfhipped 

the  hoft  of  heaven  the  *Tfaba  hejenum^  againft 
which  Mofes  fo  patheticalL  cautions  the  people  of  if- 

r  .  .  1 

This  fpeeies  of  idolatry  is  thought  to  have  firft  pre-^*  ^9- 
vailed  in  Chaldea,  and  to  have  been  that  from  wLich  . 
Abraham  feparated  himfelf,  when,  at  the  command  of  Chaldea^ 
the  true  God,  he  departed  from  his  country,  and  ^ 

from  his  kindred,  and  from  his  father’s  houfe.”  But 
as  It  nowhere  appears  that  the  Chaldeans  had  fallen  Inta 
thefavage  ftate  ^fore  they  became  polytheifts  and  ido¬ 
laters,  and  as  it  is  certain  that  they  were  not  favages  at 
the  call  of  Abraham,  their  early  Sabiifm  may  be  thought 
inconfiftent  with  the  account  which  we  have  glven^ of 
the^  origin  of  that  fpecies  of  idolatry.  If  a  great  and 
civilized  nation  was  led  to  worfhip  the  hoft  of  heaven<, 
wLy  fhould  that  worfliip  be  fuppofed  to  have  arifen  a- 
mong  favages  ?  Theories,  however  plaufibl^,  cannot  be 
admitted  in  oppofition  to  fadls. 

True  :  but  we  beg  leave  to  reply,  that  our  account 
of  the  origin  of  polytheifm  is  oppofed  by  no  fadl  ;  be¬ 
caufe  we  have  not  fuppofed  that  the  worfliip  of  the  hoft 
of  heaven  arofe  among  favages  onfy.  That  favages,  be- 
tw’een  wLom  it  is  impoflible  to  imagine  any  Intercourfe 
to  have  had  place,  have  univerfally  worfhipped,  as  their 
firft  and  fupreme  divinities,  the  furij  moon,  ^nd  Jarj,  is 
a  fadi  evinced  by  every  hlftorian  and  by  every  travel¬ 
ler  ;  and  ^ve  have  fliown  how  their  rude  and  uncultiva-  - 
ted  ftate  natundly  leads  them  to  that  fpecies  of  idolatry. 

But  there  may  have  been  circumftances  peculiar  to  the 
Chaldeans,  which  led  them  like  wife  to  the  worfliip  of 
the  heavenly  hoft,  even  in  a  ftate  of  high  civilization.— 

We  judge  of  the  philofophy  of  the  ancknts  by  that  of 
ourfelves,  and  imagine  that  the  fame  refined  fyftem  of 
metapliyfics  was  cultivated  by  them  as  by  the  follow- 
ers  of  Defcartes  and  Locke.  But  this-  is  a  great  mi- 
flake  ;  for  fo  grofs  were  the  notions  of  early  antiquity, 
that  It  may  be  doubted  wdiether  there  was  a  fingle  man 
uniiifpired,  wdio  had.  any  notion  of  mind  as  a  being  di- 

'  ftiiidt- 
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and  entlrdy  feparated  from  matter  (fee  Meta- 
.  physics,  Part  III.  c,  4).  From  feveral  paffages  in  the 
books  of  Mofcs,  we  learn,  that  when  in  the  firil  ages  of 
the  world  the  Supreme  Being  condcfcended  to  manlfefl 
bis  prefence  to  men,  he  generally  exhibited  fome  fen- 
fible  emblem  of  his  power  and  glory,  and  declared  his 
will  from  the  midd  of  a  preternatural  fre.  It  was 
thus  that  he  appeared  to  the  Jewifh  lawgiver  himfelf, 
when  he  fpoke  to  him  from  the  midil  of  a  burning 
bufh  ;  it  was  by  a  pillar  of  cloud  and  Jire  that  he  led 
the  Ifraelites  from  Egypt  to  the  Land  of  Promife  ;  and 
it  was  in  the  midil  of  fmokc,  and  jire,,  and  thunder- 
ings,  that  the  law  was  delivered  from  Mount  Sinai. — 
That  fiich  manifeilations  of  the  Divine  Prefence  would 
be  occalionally  made  to  the  defeendants  of  Noah  who 
fettled  in  Chaldea  foon  after  the  deluge,  mud  appear  ex¬ 
tremely  probable  to  every  one  who  admits  the  authori¬ 
ty  of  the  Hebrew  Scriptures  :  and  he  who  quedions  that 
authority,  has  no  right  to  make  the  objedlion  to  vrhich 
we  now  reply  ;  becaufe  it  is  only  from  the  book  of  Ge- 
nefis  that  we  know  the  Chaldeans  to  have  been  a  civi¬ 
lized  people  when  they  fell  into  idolatry.  All  hidories 
agree  in  reprefenting  the  inhabitants  of  Chaldea  as  at 
a  very  early  period  corrupted  by  luxury  and  funk  in 
vice.  When  this  happened,  we  mud  fuppofc  that  the 
moral  Governor  of  the  univeiPe  would  withdraw  from 
them  thofe  occalional  manifedations  of  himfelf,  and 
leave  them  to  their  own  inventions.  In  fuch  circum- 
ftances,  it  was  not  unnatural  for  a  people  addidled  to 
the  dudy  of  adronomy,  who  had  been  taught  to  believe 
that  the  Deity  frequently  appeared  to  their  ancedors 
in  a  flame  of  fire,  to  confider  the  fun  as  the  place  of  his 
permanent  refidence,  if  not  as  his  body.  But  when  ei¬ 
ther  opinion  was  firmly  edabliflied,  polytheifm  would 
be  its  inevitable  confequence,  and  the  progrefs  of  Sa- 
biifm  would,  in  the  mod  polilhed  nation,  be  fuch  as  we 
have  traced  it  among  favage  tribes. 

From  Chaldea  the  idolatrous  w^orfhip  of  the  hod  of 
heaven  fpread  itfelf  over  all  the  Ead,  pafled  into  Egypt, 
-f  In  Cratyh  and  thence  into  Greece  ;  for  Plato  affirms  f ,  that  “  the 
fird  inhabitants  of  Greece  feemed  to  him  to  have  wor- 
fhipped  no  other  gods  but  the  fun,  moon,  earth,  dars, 
heavens,  as  mod  barbarous  nations  (continues  he) 
dill  do.”  That  Sabilfm,  or  the  worfhlp  of  the  hod  of 
heaven,  w'as  the  fird  fpecies  of  Idolatry,  befides  the  pro¬ 
bability  of  the  thing,  and  the  many  allufions  to  it  in  fa- 
cred  Scripture,  w^e  have  the  pofitlve  evidence  of  the 
mod  ancient  pagan  hidcrians  of  whofe  wntings  any  part 
has  been  tranfmitted  to  us.  Herodotus*,  fpeaking  of 
the  religion  of  the  Perfians,  fays,,  that  “  they  worfhip 
the  moon^  and  earth,  Jire,  avater,  and  the  winds  ; 
and  this  adoration  they  have  all  along  paid  from  the 
beginning.”  He  tedifies  the  fame  thing  of  the  favage 
Africans,  of  whom  he  affirms  f,  that  they  all  worffiip- 
ped  the  fun  and  mfjon,  and  no  other  divinity.  Diodo¬ 
rus  Sicidus,  writing  of  the  Egyptians ;{; ,  tells  us,  that 
“  the  fird  men  looking  up  to  the  world  above  them, 
and  terrified  and  druck  with  admiration  at  the  nature 
of  the  iiniverfe,  fuppoied  the  fun  and  moon  to  be  the 
principal  and  eternal  And  Sanchonlathon  the 
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Phoenician, *3  more  ancient  writer  thah  eitKer  of  tliefe, 

informs  us,  in  the  fragment  of  his  hidory  preferred  by  - ^ 

Eufebius,  that  “  the  two  fird  mortals  were  jEon  and 
Protogonus  ;  and  their  children  were  Genus  and  Ge¬ 
noa,  who  inhabited  Phoenicia  ;  and  when  they  were 
■fcorched  with  the  heat,  they  lifted  up  their  hands  to 
the  fun,  whom  they  believed  to  be  the  Lord  of  Hea¬ 
ven,  and  called  him  Baaljamenf  the  fame  whom  the 
Greeks  call  ^  ^ 

Hitherto  thofe  divinities  were  worflilpped  in  perfon, 
or,  as  Dr  Prideaux  expredes  it,  in  facella ,  or  fa- 

cred  tabernacles  ;  for  the  votaries  of  each  dire£led  their 
devotions  towards  the  planet  which  they  fuppofed  to 
be  animated  by  the  particular  intelligence^  whom  they 
meaiit  to  adore.  But  thefe  orbs,  by  their  rlfing  and 
fetting,  being  as  much  below  the  horizon  as  above  it, 
and  their  grofsly  ignorant  worfhippers  not  fuppofing  it 
poffible  that  any  intelligence,  however  divine,  could  ex-  ^3 
ert  its  influence  but  in  union  with  fome  body,  fta^tue*" 

or  pillars  were  foon  thought  of  as  proper  emblems 
the  abfent  gods.  Sanchonlathon,  in  the  fragment  al¬ 
ready  quoted,  informs  us,  that  “  Hyfpouranios  and  his 
brother  Oufous,  Phoenician  patriarchs,  ereded  two  pil¬ 
lars,  the  one  to  Jire  and  the  other  to  air  or  wind,  and 
worziipped  thofe  pillars,  pouring  out  to  them  libations 
of  the  blood  of  the  wild  beads  hunted  down  in  the 
chace.”  As  thefe  early  monuments  of  idolatry  were 
called  ^cetlvKiu^  a  word  evidently  derived  from  the  He¬ 
brew  Bethe/,  the  probability  is,  that  they  were  altars  of 
loofe  (tones,  fuch  as  that  which  was  built  by  Jacob  f,§  Genep, 
and  from  him  received  the  fame  name.  As  his  was  ch.  xzxv. 
confecrated  to  the  true  God,  theirs  were  confecrated 
to  the  holt  of  lj?aven  ;  and  the  form  of  confecration 
feems  to  have  be  m  nothing  more  than  the  anointing  of 
the  (lone  or  pillar  with  oil  (a),  in  the  name  of  the  di¬ 
vinity  whom  it  was  intended  to  reprefent.  When  this 
ceremony  was  performed,  the  ignorant  idolaters,  who 
fancied  that  their  gods  could  not  hear  them  but  when 
they  were  vifible,  fuppofed  that  the  intelligences  by  which 
the  fun  and  planets  were  animated,  took  polTeilion,  in 
fome  inexplicable  manner,  of  the  confecrated  pillars,  and 
were  as  well  pleafed  with  the  prayers  and  pralfes  offer¬ 
ed  up  before  thofe  pillars,  as  with  the  devotions  which 
were  addiefled  towards  the  luminaries  themfelvcs. — 

Hence  Sanchonlathon  calls  them  cnimatecl  or  lijing 
Jlanes,  from  the  portion  of  the  Divine 

Spirit  which  was  believed  to  refide  in  them  ;  and  as  they 
were  dedicated  to  the  hod  of  heaven,  they  were  gene¬ 
rally  erefted  on  the  tops  of  mountains  ;  or  in  countries 
which,  like  Egypt,  were  low  and  level,  they  were  ele¬ 
vated  to  a  great  height  by  the  labour  of  men. 

It  has  been  fuppofed,  that  this  practice  ofralfing  the  Wi^h 
pillars  on  high  places  proceeded  from  a  defirc  to  make  the 
objects  of  worlhip  confpicuous  and  magnificent :  but 
are  (Irongly  inclined  to  believe,  that  the  eicdlors  oF 
/3«<Tvxia  had  fomething  farther  in  view,  and  that  they 
thought  of  nothing  lefs  than  to  bring  the  facred  (lone  or 
pillar  as  near  as  poffible  to  the  god  whom  it  reprefent- 
ed.  Whatever  be  in  this,  we  know  that  the  pra6licc 
itfelf  prevailed  univerfally  through  the  eafl ;  and  that 
U  u  2  there 


(a)  Hence  the  proverb  of  a  fuperftitlous  man,  he  kifes  or  adores  every  anointed pnei 

which  Arnobius  calls  lulrkatam  lapidem,  et  ex  olsvi  unguine  fordidatum . — ^Stillingfleet’s  Origines  Sacret, 
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j>g;;mQns.^  there  nothing  wliich  the  Jewlfh  legiflator  more 
^  ftridlly  enjoined  his  people  to  deftroy,  than  the  alfnrs, 
ilatues,  and  pillars,  erected  for  idolatrous  worfhip  upon 
mountains  and  high  places.  ‘‘  Ye  fhall  utterly  dellroy 
(fays  he)  all  the  places  wherein  the  nations  which  ye 
ihall  poffefs  ferved  their  gods,  upon  the  high  mountains; 
and  upon  the  hWs^  and  under  every  green  tree.  And 
ye  fliall  overthrow*  their  altars,  and  break  down  their 
piUars,  and  burn  their  with  fire 

The  mention  of  groves  by  the  Hebrew  lawgiver, 
brings  to  our  recolle<Sl:ion  another  fpecies  of  idolatry, 
which  \yas  perhaps  the  fecond  in  order,  as  men  devia¬ 
ting  from  the  principles  of  pure  theifm  were  more  and 
more  intangled  in  the  labyrinths  of  error.  The  Chal¬ 
deans,  Egyptians,  and  all  the  eaflern  nations  who  be¬ 
lieved  in  a  fuperiiitendmg  providence,  imagined  that 
the  government  of  this  world,  the  care  of  particular  na¬ 
tions,  and  even  the  foperintendence  of  groves,  rivers, 
and  mountains,  in  each  nation,  was  committed  by  the 
gods^  to  a  clafs  of  fpirlts  fuperlor  to  the  foul  of  man,  but 
Inferior  to  thofe  heavenly  intelligences  which  animated 
the  fnn,  the  moon,  and  the  planets.  'Tliefe  fpirlts  were 
by  the  Greeks  called  demons,  and  by  the  Ro¬ 

mans  genii,  rimaeus  the  Locrian,  who  fiourlfhcd  before 
Plato,  fpeaking  of  the  punifhment  of  v/Icked  men,  faysf , 
te/fcr?pt  a  hath  Nemefis  decreed  to  be  executed 

T.  Gdc^,  ^^5  fecond  period,  by  the  miniftry  of  vindI(Sl:ive  ter- 
eJitos.  reftrid  daemons,  who  are  overfeers  of  human  affairs;  to 
which  daemons  the  Supreme  God,  the  ruler  over  all, 
hath  committed  the  government  and  adminiftration  of 
this  world,  which  is  made  up  of  gods,  men,  and  ani- 
I  ^  mals, 

Oriirin  of  Concerning  the  origin  of  thefe  intermediate  beings, 
wor^i*'  philofophers  have  framed  various  liypothe- 

fes.  The  belief  of  their  exiftence  may  have  been  derived 
from  five  different  fources. 

I.  It  feems  to  have  been  impoffible  for  the  limited 
capacities  of  thofe  men,  who  could  not  form  a  notion  of 
a  God  diveffed  of  a  body  and  a  place,  to  conceive  how 
the  influence  and  agency  of  fuch  a  being  could  every 
inftant  extend*  to  every  point  of  the  univerfe.  Hence, 
as  we  have  feen,  they  placed  the  heavenly  regions  un¬ 
der  the  government  of  a  multitude  of  heavenly  gods,  the 
fun,  the  moon,  and  the  Jlars,  But  as  the  neareft  of  thofe 
divinities  was  at  an  immenfe  diilance  from  the  earth, 
and  as  the  intelligence  animating  the  earth  itfelf  had 
fufficient  employment  in  regulating  the  general  affairs 
of  the  whole  globe,  a  notion  infmuated  itfelf  Into  the 
untutored  mind,  that  thefe  fuperlor  governors  of  iiniver- 
fal  nature  found  it  neceffary,  or  at  leaff  expedient,  to 
employ  fubordinate  intelligences  or  damons  as  minifters 
to^  execute  their  behefls  in  the  various  parts  of  their 
widely  extended  dominions. 

2,  Such  an  univerfal  and  uninterrupted  courfe  of  ac¬ 
tion,  as  was  deemed  neceffary  to  adminifter  the  affairs 
of  the  univerfe,  would  be  judged  altogether  inconfiilent 
with  that  ftate  of  indolence,  which,  efpecially  in  the  eaft, 
was  held  an  Indifpenfable  ingredient  in  perfe£l:  felicity. 

It  was  this  notion,  abfurd  as  it  is,  which  made  Epicu¬ 
rus  deny  the  providence,  wliilft  he  admitted  the  extjience, 
of  gods.  And  if  it  had  fuch  an  effedt  upon  a  phllofo- 
pher  who  In  the  mofl:  enlightened  ages  had  many  fol¬ 
lowers,  we  need  not  ffirely  wonder  if  it  made  untaught 
klolaters  imagine  that  the  governor  or  governors  of  the 
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univerfe  had  devolved  ft  great  part  of  their  trouble  on  D.xmcn* 
^  deputies  and  mlnillers.  v-e-g 

3.  When  men  came  to  reflea  on  the  infinite  diflance 
between  themfelves  and  the  gods,  they  would  naturally 
form  a  wifh  ,  that  there  might  fome  where  ex  lit  a  clafs 
of  Intermediate  intelligences,  whom  they  might  employ 
as  mediators  and  interceffors  with  their  far  diilant  divi¬ 
nities.  But  what  men  earneflily  wifh,  they  very  readily 
believe.  Hence  the  fuppofed  diftance  of  their  gods 
would,  among-  untutored  barbarians,  prove  a  fruitful 
fource  of  intermediate  intelligences,  more  pure  and  mort? 
elevated  than  human  fouls. 

4.  1.  hefc  three  opinions  may  be  denominated  popu¬ 
lar  ;  but  that  which  we  are  now  to  Hate,  wherever  it 

may  have  prevailed,  was  the  offspring  of  philofophy. _ 

On  this  earth  we  perceive  a  fcale  of  beings  rifing  gradu¬ 
ally  abofe  each  other  in  perfection,  from  mere'  brute 
matter  through  the  various  fpecies  of  foflils,  vegetables, 
infects,  fifhes,  birds,  and  beafls,  up  to  man.  But  the 
diflance  between  man  and  God  is  infinite,  and  capable 
of  admitting  numberlefs  orders  of  intelligences,  all  fupe- 
rior  to  the  human  foul,  and  each  rifing  gradually  above 
the  other  tfll  they  reach  that  point,  wherever  it  may 
be,  at  which  creation  flops.  Part  of.  this  immenfp 
chafm  the  philofophers  perceived  to  be  adfually  filled  by 
the  heavenly  bodies  ;  for  in  pbdofophical  polytheifm  there 
was  one  Iiivifible  God  fupreme  over  all  thefe :  but  ftlll 
there  was  left  an  immenfe  vacuity  between  the  human 
fpecies  and  the  moon,  which  was  known  to  be  the  lowcfl: 
of  the  heavenly  hoft  ;  and  this  they  Imagined  muft  cer¬ 
tainly  be  occupied  by  invifible  inhabitants  of  different 
orders  and  difpofitlons,  which  they  called  good  and  evil 
damons, 

5.  There  is  yet  another  fource  from  which  the  iini- 
verfal  belief  of  good  and  evil  demons  may  be  derived, 
with  perhaps  greater  probability  than  from  any  or  all 
of  thefe.  If  the  Mofaic  account  of  the  creation  of  the 
world,  the  peopling  of  the  earth,  and  the  difperfion  of 
mankind,  be  admitted  as  true  (and  a  more  confiftent  ac¬ 
count  has  not  as  yet  been  given  or  devifed),  fome  know¬ 
ledge  of  good  and  evil  ange/s  muft  neceffarily  have  been 
tranfmitted  from  father  to  fon  by  the  channel  of  oral 
tradition.  This  tradition  would  be  corrupted  at  the 
fame  time,  and  in  the  fame  manner,  with  others  of 
greater  importance.  When  the  true  God  was  fo  far 
miftaken  as  to  be  confidered,  not  as  the  foie  governor 
of  the  univerfe,  but  only  as  the  felf-extant  power  of 
light  and  good,  the  Devil  would  be  elevated  from  the 
rank  of  a  rebellious  created  fpirit  to  that  of  the  inde¬ 
pendent  power  of  darknefs  and  evil  ;  the  angels  of 
light  would  be  transformed  into  good  demons,  and 
thofe  of  darknefs  into  demons  that  are  evil.  This  ac¬ 
count  of  the  origin  of  dasmonology  receives  no  fmall  # 
fupport  from  Plato,  who  derives  one  branch  of  it  whol¬ 
ly  from  tradition.  ‘‘  With  refped  to  thofe  demons 

(fays  he  J  )  who  Inhabit  the  fpace  between  the  earth  and  t  rimsus,  . 
the  moon,  to  underftand  and  declare  their  generation  is 
a  tafl<  too  arduous  for  my  flender  abilities.  In  this  cafe 
we  muft  credit  the  report  of  men  of  other  times,  who, 
according  to  their  own  account,  were  the  defeendanta 
of  the  gods,  and  had,  by  fome  means  or  other,  gained 
exaa  intelligence  of  that  myftery  from  their  anceftors. 

We  muft  not  queftion  the  veracity  of  the  children  of 
the  gods,  even  though  they  Ihould  tranfgrefs  the  boimds 
1  of 
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Here,  of  probnbiHty,  and  pfoduc«e  no  evidence  to  fupport  their 
— aifertions.  We  rnuil,  I  fay,  notwithllandjng,  give  them 
credit,  ])ecaufe  they  profefs  to  give  a  detail  of  faQs  with 
which  they  are  intimately  acquainted,  and  the  laws  of 
our  country  oblige  us  to  believe  them.’^ 

Though*  thefe  daemons  were  generally  invifible,  they 
were  not  fuppofed  to  be  pure  difembodied  fpirits. — 
Proclus,  ill  his  Commentary  upon  Plato’s  Timaeiis,  tells 
us,  that  eveiy  daemon  fiiperior  to  human  fouls  con- 
fitled  of  an  intelledtual  mind  and  an  ethereal  vehicle.” 
indeed  it  is  very  little  probable,  that  thofe  who  gave  a  body 
and  a  phice  to  the-Supreme  God,  fhould  have  thought 
that  the  inferior  orders  of  his  minifters  were  fpirits  ehtirely 
feparated  from  matter.  Plato  himfelf  divides  the  elafs  of 
>:^w;W;.dsemons  into  three  orders*  ;  and  whilft  he  holds  their 
fouls  to  be  particles  or  emanations  from  the  divine  ef- 
fence,  he  affirms  that  the  bodies  of  each  order  of  demons 
a'  C  compofed  of  that  particular  element  in  which  they 
for  the  moil  part  refide.  “  Thpfe  of  the  hrft  and  high- 
eft  order  are  compofed  of  pure  ether  ;  thofe  of  the  fe- 
cond  order  confift  of  grolfer  air ;  and  dsemons  of  the 
third  or  loweft  rank  have  vehicles  extracted  from  the 
clement  of  water.  Daemons  of  the  firft  and  fecond  or¬ 
ders  are  invifible  to  mankind.  The  aquatic  daemons, 
being  inverted  with  vehicles  of  grofter  itiaterials,  are 
fometimes  vifible  and  fometimes  invifible.  When  they 
do  appear,  though  faintly  obfervable  by  the  human  eye, 
they  ftrike  the  beholder  with  terror  and  aftonifhment.” 
Daemons  of  this  laft  order  were  fuppofed  to  have  paf- 
fions  and  affedtions  fimilar  to  thofe  of  men  ;  and  though 
all  nature  was  full  of  them,  they  were  believed  to  have 
i  local  attachments  to  mountains,  rivers,  and  .groves, 
where  their  appearances  were  moft  frequent.  The  rea- 
fon  of  thefe  attachments  feems  to  be  obvious.  Poly- 
16  theifm  took  its  rife  in  countries  fcorched  by  a  burn- 
in  proves,  ing  fun  ;  and  daemons  by  their  compofitlon  being  necef- 
and  on  the  fj^^ily  fubjedl  in  fome  degree  to  the  influence  of  heat 
rival and  cold,  it  w^s  natural  to  fuppofe  that  they,  like  men, 
would  delight  in  the  ffiady  grove  and  in  the  purling 
ftream.  Hence  the  earlieft  altars  of  paganifm  were^  ge¬ 
nerally  built  in  the  midft  of  groves,  or  on  the  banks  of 
rivers  ;  becaiife  it  v/as  believed  that  in  fuch  places  were 
affembled  multitudes  of  thofe  intelligences,  whofe  office 
it  was  to  regulate  the  affairs  of  men,  and  to  carry'  the 
})rayers  and  oblations  of  the  devout  to  the  far-diftant 
refidence  of  the  celeftial  gods.  Hence  too  are  to  be  de¬ 
rived  the  mountain  and  river  gods.  With  the  dryads  and 
hamadryads,  the  fatyrs,  nymplis,  and  fawns,  \Yhich  held 
a  place  in  the  creed  of  ancient  paganifm,  and  make  fo 
confpicuous  a  figure  in  the  Greek  and  Roman  poets. 

Thefe  different  orders  of' intelligences,  which,  though 
worfhipped  as  gods  or  demigods,  were  yet  believed  to 
^  partake  of  human  paffions  and  appetites,  led  the  way 
Dcifkation  deification  of  departed  heroes  and  other  eminent 

of  departed  benefaftors  of  the  human  race.  By  the  pliilofophers 
heroes,  *  ^11  fouls  were  believed  to  be  emanations  from  the  divi- 

t  Warbur^  nity  ;  but  gratitude  f  and  admiration,  the  warmeft 
tons  Div,  and  moft  adtive  affedlions  of  our  nature,  concurred  to 
enlarge  the  objedl  of  religious  worfhip,  and  to  make  man 
regard  the  inventors  of  arts  and  the  founders  of  focietyr 
as  having  in  tiiem  more  than  a  common  ray  of  the  di¬ 
vinity.  So  that  god-like  benefits,  befpeaking  as  it  were  a 
god-like  mind,  the  deceafed  parent  of  a  people  was  eailly 
advanced  into  the  rank  of  a  daemon.  When  the  religi¬ 
ous  bias  was  in  fo  good  a  train,,  natural  affedion  would 
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have  its  ffiare  in  promoting  this  new  mode  of  adoration. 

Piety  to  parents  would  naturally  take  the  lead,  as  it  was 
fupported  by  gratitude  and  admiration,  the  pnmum  mo^ 
bile  of  the  whole  fyftem  :  and  in  thofe  early  ages,  the 
natural  father  of  the  tribe  often  happened  to  be  the  po¬ 
litical  father  of  the  people,  and  the  founder  of  the  ftate. 

Foiidnefs  for  the  oftspring  would  next  have  its  turn  , 
and  a  difconfolate  father,  at  the  head  of  a  people,  would 
contrive  to  footh  his  grief  for  the  untimely  death  of  a 
favourite  child,  and  to  gratify  his  pride  under  the  want 
oi  fucceffton,  by  paying  divine  honours  to  its  memory.” 

For  a  father  J  affiiaed  with  untimely  mourning,  when  1 
he  had  made  an  image  of  his  child  foon  taken  away, 
now  honoured  him  as  a  god,^wvho  was  then  a  dead  man, 
and  delivered  to  thofe  that  were  under  him  ceremonies 
and  facrifices.”  That  this  was  the  origin  and  progrefs 
of  the  worfhip  of  departed  fouls,  we  have  the  authority 
of  the  famous  fragment  of  Sanchoniathon  already  quot¬ 
ed,  where  the  various  motives  for  this  fpecies  of  idolatry- 
are  recounted  in  exprefs  words.  “  After  many  gene¬ 
rations  (fays  he)  came  Chryfor  ;  and  he  invented  many 
things  ufeful  to  civil  life,  for  which,  after  his  deceafe, 
he  was  worihipped  as  a  god.  Then  flourifhed 
and  his  fifter  Ge,  who  deified  and  offered  facrifices  to 
their  father  Hypfjlos,  when  he  had  been  torn  in  pieces 
by  wild  beafts.  Afterwards  Cronos  confecrated  Muth 
his  fon,  and  was  himfelf  confecrated  by  his  fubjeds.” 

In  the  reign  of  Cronos  flourifhed  a  perfonage  of  great 
reputation  for  wifdom,  who  by  the  Egyptians  was  call¬ 
ed  fhoth,  by  the  Phoenicians  Taautos,  and  by  the 
Greeks  Hermes*  According  to  Plutarch,  he  v/as  a 
profound  politician,  and  chief  counfellor  to  Ofirjs, 
then  the  king,  and  afterwards  the  principal  divinity,  of 
Egypt  :  and  we  are  told  by  Philo  Byblius,  the  tranfla^ 
tor  of  Sanchoniathon,  “  that  it  was  this  Thoth  or  Her-  ^  political 
mes  who  firft  took  the  matters  of  religious  worfhip  out  inventiona, 
the  hands  of  unfkilful  men,  and  brought  them  into  due  which  in^ 
method  and  order.”  His  pbjed  was  to  make  religion 
fcrviceable  to  the  interells  of  the  ftate.  With  this  view  ^ 

he  appointed  Oftrh  and  other  departed  princes  to  be 
joined  with  the  ftars  and  worfhipped  as  gods  ;  and  be¬ 
ing  by  Cronos  made  king  of  Egypt,  he  was,  after  hisr 
death,  worlhipped  himfelf  as  a  god  by  the  Egyptians. 

To  this  honour,  if  what  is  recorded  of  him  be  true,  he 
had  indeed  a  better  title  than  moft  princes  ;  for  he  is- 
faid  to  have  been  the  inventor  of  letters,  arithmetic, 
geometiy,  aftronomy,  and  hieroglyphics,  and  was  there¬ 
fore  one  of  the  greateft  benefaftors  of  the  human  race 
which  any  age  or  country  has  ever  produced. 

I'hat  the  gods  of  Greece  and  Rome  were  derived 
from  Egypt  and  Phoenicia,  is  fo  univerfally  known,  that 
it  is  needlefs  to  multiply'quotations  in  order  to  prove: 
that  the  progrefs  of  polytheifm  among  the  Greeks  and 
Romans  was  the  fame  with  that  which  we  have  traced 
in  more  ancient  nations.  The  following  tranflation, 
however,  of  the  account  given  by  Hefiod  of  the  dein- 
catlon  of  departed  heroes,  with  which  we  have  been  fa¬ 
voured  by  a  learned  and  ingenious  friend,  is  fo  juft,, 
and  in  our  opinion  fo  beautiful,  tliat  we  cannot  deny; 
ourlelves  the  pleafure  of  giving  it  to  our  readers. 

The  gods  who  dwell  on  high  Olympus’  hill, 

Firft  fram’d  a  golden  race  of  men,  who  liv’d 
Under  old  Saturn’s  calm  aufpicious  fway. 

Like  gods  they  Hv’dj  tlieir  hearts  devoid  of  care, 
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Beyond  the  reach  of  pam  and  piercing  woes  ; 

Th'  infirmities  of  age  nor  felt,  nor  fear’d. 

Their  nerves  with  youthful  vigour  ftrun^,  their  days 
In  jocund  mirth  they  paft,  remote  from  ills.  — 

Now  when  this  godlike  race  was  lodg’d  in  earth, 
By  Jove’s  high  will  to  demigods  they  rofe, 

And  airy  daemons,  who  benign  on  earth 
Converfe — the  guides  and  guardians  of  mankind. 

In  darknefs  veil’d,  they  range  earth’s  utmofl  bound, 
Difpenfing  wealth  to  mortals.  This  reward 
rFrom  bounteous  Jove  awaits  illullrious  deeds  |[.” 


The  deification  of  departed  heroes  and  flatefmen  was 
that  which  in  all  probability  introduced  the  univeidal 
National  belief  of  national  and  tutelar  gods,  as  well  as  the  pradlice 
and  tutelar  of  worfhipping  thofe  gods  through  the  medium  of flatues 
cut  into  a  human  figure ,  When  the  founder  of  a  flate 
or  any  other  public  benefadlor  was  elevated  to  the  rank 
of  a  god,  as  he  was  believed  Hill  to.  retain  human  paf- 
fions  and  afFe<^ions,  it  was  extremely  natural  to  fuppofe 
that  he  would  regard  with  a  favourable  eye  that  nation 
for  which  he  had  done  fo  much  upon  earth ;  that  he 
would  oppofe  its  enemies,  and  protect  the  laws  and  in- 
ilitutions  which  he  himfelf  had  given  it.  By  indul¬ 
ging  the  fame  train  of  fentiment,  each  city,  and  even 
every  family  of  confequence,  found  Lares  and  Penates 
among  their  departed  anceftors,  to  whom  they  paid  the 
warmefl  adoration,  and  under  whofe  prote<^ion  they 
believed  their  private  affairs  to  be  placed.  As  thofe 
.national  and  hoiifehold  gods  were  believed  to  be  in  their 
deified  flate  clothed  with  airy  bodies,  fo  thofe  bodies 
were  fuppofed  to  retain  the  form  which  their  groffer 
bodies  had  upon  earth.  The  Image  of  a  departed  friend 
might  perhaps  be  formed  by  the  hand’  of  forrowful  af¬ 
fection,  before  the  ftatue  or  the  fhriiie  of  a  deity  was 
thought  of ;  but  when  that  friend  or  bcnefaClor  became 
the  object  of  religious  adoration,  It  was  natural  for  his 
votaries  to  enliven  their  devotion  by  the  view  of  his  fi- 
militude.  Maximus  Tyrius  tells  us  §,  that  “  there  is  no 
race  of  men,  whether  barbarian  or  Grecian,  living  on 
the  fea-coafl  or  on  the  continent,  wandering  in  deferts 
or  living  in  cities,  which  hath  not  confecrated  fome 
kind  of  fymbol  or  other  in  honour  of  the  gods.”  This 
is  certainly  true  ;  but  there  Is  no  good  evidence  that 
the  firfl  fymbols  of  the  gods  were  flatues  of  men  and 
Avomen.  Whilit  the  fun  and  other  heavenly  bodies  con¬ 
tinued  to  be  the  foie  objeCls  of  religious  worfhip,  the 
fymbols  confecrated  to  them  were  pillars  of  a  conical  or 
pyramidal  figure  ;  and  if  fuch  pillars  are  ever  called 
graven  images  by  Mofes  and  other  ancient  writers,  it 
was  probably  on  account  of  the  allegoric  figures  and 
charoaersy  or  hieroglyphic  writing,  with  which  they^were 
inferibed. 

Hitherto  we  have  confidered  the  fouls  of  departed 
holding  the  rank  only  of  demons  or  demigods; 
Hero-wer-  but  they  gradually  rofe  in  the  fcaic  of  divinitits,  till 
ihip  en-  they  dethroned  the  heavenly  bodies,  and  became  them- 
felves  the  dii  major um  gentium.  This  revolution  w^as  ef- 
fefted  by  the  combined  operation  of  the  prince  and  the 
priefl  ;  and  the  firfl  flep  taken  towards  it  feems  to  have 
been  the  complimenting  of  their  heroes  and  public  be- 
nefaClprs  with  the  name  of  that  being  which  was  moil 
cfleemed  and  worfhipped.  “  Thus  a  king  for  his  be¬ 
neficence  was  called  the  fun,  and  a  queen  for  her  beau- 
Xj  the  moon.  Diodorus  relates,  that  Sol  firfl  reigned 
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in  Egypt,  called  fo  from  the  luminary  of  that  name  rn  Wordi'p, 
the  heavens.  This  will  help  us  to  underfland  an  odd  — 
palfage  in  the  fragment  of  Sanchoniathon,  where  it  is 
faid  that  Cronus  had fieven  fans  by  Phsa^  the  yonngejl  of 
nuhom  was  a  gqd  as  foon  as  born.  The  meaning  pro¬ 
bably  is,  that  this  youngefl  fon  was  called  after  fome 
luminary  in  the  heavens  to  which  they  paid  divine  ho¬ 
nours  ;  and  thefe  honours  came  in  procefs  of  time  to  be 
transferred  to  the  terreflrial  namefake.  The  fame  hiP 
torian  had  before  told  us,  that  the  fons  of  Genos,  mortals 
like  their  father,  were  called  by  the  names  of  the  ele¬ 
ments — light y  firey  and  fiamcy  of  which  they  had  difeo- 
vered  the  ufe.” 

^^‘As  this  adulation  advanced  into  an  eflabllfhed  vvor- 
fhip,  they  turned  the  compliment  the  other  way,  and 
called  the  planet  or  luminary  after  the  hero,  the  better 
to  accuflom  the  people,  even  in  the  a6l  of  Phnet-wor- 
Jhipy  to  this  new  adoration.  Diodorus,  in  the  pafTage  Which  m 
already  quoted,  having  told  us,  that  by  the  firfl  Inha-^‘^’c  it 
bitants  of  Egypt  the  fun  and  moon  were  fuppofed 
be  the  principal  and  eternal  gods,  adds,  that  the.  former 
was  called  Osiris,  and  the  latter  Isis.  This  was  in¬ 
deed  the  general  pHu^Ice  ;  for  we  learn  from  Macro- 
biu8,  that  the  Ammonites  called  the  fun  Moloch  ;  the 
Syrians  Adctd ;  the  Arabs  Dionyfus  ;  the  AfTyrians  Be- 
lus ;  the  Phoenicians  Saturn  ;  the  Carthaginians  Her¬ 
cules  /  and  the  Palmyrians  Elegabalus.  Again,  by  the 
Phrygians  the  moon  was  called  Cybehy  or  the  mother 
of  the  gods;  by  the  Athenians  Minerva;  by  the  Cy¬ 
prians  Venus  ;  by  the  Cretans  Diana;  by  the  Siciliana 
Proferpine  ;  by  others  Hecate y  Bellonay  Vefioy  Urania y 
Lucinay  &c.  Philo  Byblius  explains  this  pradlice  :  It 
Is  remarkable  (fays  he)  that  the  ancient  Idolaters  im- 
piofed  on  the  elementsy  and  on  thofe  parts  of  nature  which 
they  efteemed  gods,  the  names  of  their  kings  :  for  the 
natural  gods  which  they  acknowledged  were  only  the 
fun,  moon,  planets,  elements,  and  the  like  ;  they  being 
now  in  the  humour  of  having  gods  of  both  claffes,  the 
mortal  and  the  immortalP 

As  a  farther  proof  that  hero-\vor(hip  was  thus  fu- 
perlnduced  upon  the  planetary y  It  is  worthy  of  obferva- 
tion,  that  the  firfl  flatues  confecrated  to  the  greater 
hero-gods — thofe  who  were  fuppofed  to  be  fupreme — 
w^ere  not  of  a  human  form,  but  conical  or  pyramidal^ 
like  thofe  which  in  the  earhefl  ages  of  idolatiy  were 
dedicated  to  the  fun  and  planets.  Thus  the  fcholiafl 
on  the  Vefpas  of  Ariflophanes  tells  us,  that  the  flatues 
of  Apollo  and  Bacchus  were  conic  pillars  or  obelifiis ; 
and  Paufanias,  that  the  flatue  of  Jupiter  Meilichius  re- 
prefented  a  pyramid ;  that  of  the  Argive  Juno  did  the 
fame,  as  appears  from  a  verfe  of  Phoronis  quoted  by 
Clemens  Alexandrinus  $  ;  and  indeed  the  pradllce  was }  I.j, 
iiniverfal  as  w^ell  amongfl  the  early  barbarians  as  amongft 
the  Greeks.  But  it  is  well  known  that  the  ancients 
reprefented  the  fays  of  light  by  pillars  of  a  conical  or 
pyramidal  form;  and  therefore  it  follows,  that  when 
they  ere6led  fuch  pillars  as  reprefentatives  of  their  hero- 
gods,  thefe  latter  had  fucceeded  to  the  titles,  rights,  and 
honours  of  the  natural  and  cetejiial  divinities  *  IVarlur. 

But  though  it  feems  to  be  certain  that  hero-v^ox^vp^on  $  Di-o,  « 
w^as  thus  engrafted  on  the  planetary y  and  that  fome  of 
thofe  heroes  in  procefs  of  time  fupplanted  the  planets  '  * 
themfelves,  this  was  fuch  a  revolution  in  theology  as 
could  not  have  been  fuddenly  efFe6led  by  the  united  in¬ 
fluence  of  the  prince  and  the  priefl.  We  doubt  not 

the 
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lUro.  the  faa  that  sol  rvas believed  to  have  reigned  in  Egypt, 

- - - -  and  was  afterwards  worftilpped  under  the  name  of  OJns  ; 

r  but  it  was  furely  impoffible  to  perfuade  any  nation, 
SVlu.  however  ftupid  or  prone  to  idolatr)^,  that  a  man,  whom 
ioninchechey  rmmtereJ  difcharging  theduties  of  tlt«rfovereign 
xvroo  iMentiral  fun  whom  they  beheld 


xntY  rememotrcu  "  '  ,  i  v  i  j 

h&y-  and  kgiflator,  was  the  identical  fun  whom  they  beheld 
in  the  heavens.  Ofiris,  if  there  was  in  Egypt  a  king 
of  that  name,  may  have  been  deified  im.rcediately  aner 
his  death,  and  honoured  with  that  worfhip  which  w'as 
paid  to  good  ;  but  he  mull  have  been  dead  for 

ages  before  any  attempt  was  made  to  perfuade  the  na- 
ti’on  that  he  was  the  fuprcme  God.  Even  then  great 
addrefs  would  be  requifite  to  malce  fuch  an  attempt  fuc- 
cefsful.  The  prince  or  prielt  who  entered  upon  it 
would  probably  begin  with  declaring  from  the  oracle, 
that  the  divine  intelligence  which  animates  and  governs 
the  fun  had  defceiided  to  earth  and  animated  the  perfon 
of  their  renowned  legiflator;  and  that,  after  their  law’s 
were  framed,  and  the  other  purpofes  ferved  for  w-liich 
the  defcent  was  made,  the  fame  intelligence  had  re¬ 
turned  to  its  original  refideiice  and  employment  among 
the  ccleftials.  T'he  poffibility  of  this  double  tranfmi- 
gration  from  heaven  to  earth  and  from  earth  to  heaven, 
would  without  difficulty  be  admitted  in  an  age  when 
the  pre-exiftence  of  fouls  was  the  univerfal  belief.  Ha¬ 
ving  proceeded  thus  far  in  the  apotheofis  of  dead  men, 
the  next  flep  taken  in  order  to  render  it  In  fome  degree 
probable  that  the  early  founders  of  flates,  and  inventors 
of  arts,  were  divine  intelligenees  clothed  with  human 
bodies,  was  to  attribute  to  one  fucli  benefador  of  man¬ 
kind  the  aaions  of  many  of  the  fame  name.  Voflius, 
who  emploved  vafl  erudition  and  much  time  on  the  fub- 
jed,  has  proved,  that  before  the  sra  of  the  Trojan 
wars  moft  kings  who  were  very  powerful,  or  highly  re¬ 
nowned  for  their  fkiU  in  legiflation,  &c.  were  called 
Jove;  and  when  the  adions  of  all  thefe  were  attributed 
to  one  Jove  of  Crete,  it  would  be  eafy  for  the  crafty 
priett,  fupported  by  all  the  power  and  influence  of  the 
ftate,  to  perfuade  an  Ignorant  and  barbarous  people, 
that  he  whofc  wifdom  and  heroic  exploits  fo  far  fiirpafled 
thofe  of  ordinary  men  muft  have  been  the  fuprcm.e  God 

43  in  human  form.  i  t  j 

Vices  of  the  •phig  f}iort  Ikctch  of  the  progrefs  of  polytheiim  and 

pgan  gods  enable  the  reader  to  account  for  many  cir- 

cumftances  recorded  of  the  pagan_  gods  of  antiquity, 
which  at  firfl.  view  feem  very  furpnlmg,  and  which  at 
fell  brought  the  whole  fyllem  into  contempt  among  the 
philofophers  of  Athens  and  Rome.  The  circumftances 
to  which  w’e  allude  are  the  immoral  charaders  of  tlwfe 
divinities,  and  the  abominable  rites  w'lth  w'hich  they 
were  worfhipped.  Jupiter,  Apollo,  Mai's,  an  t  c 
whole  rabble  of  them,  are  deferibed  by  the  poets  as  ra- 
vifhers  of  women  and  notorious  adulterers.  Hennes  or 
Mercury  was  a  thief,  and  the  god  of  thieves.  Venus 
was  a  proftitute,  and  Bacchus  a  druiikarjl.  The  malice 
and  revenge  of  Juno  were  implacable  ;  and  fo  little  re¬ 
gard  was  any  of  them  fiippofed  to  pay  to  the  hws  of 
honour  and  reditude,  that  it  was- a  common  practice  oi 
the  Romans,  when  belieglng  a  town,  to  evocate  the 
tutelar  deity,  and  to  tempt  him  by  a  reward  to  betray 
f  r.  Lhu,  his  friends  and  votaries  f.  In  a  word,  they  were,  in 
language  of  the  poet, 

C.9.  “  Gods  partial,  changeful,  paffionate,  unjuft,  ^ 

«  Whofe  attributes  were  rage,  revenge,  and  lull 
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Tills  was  the  natural  confequence  of  their  origin.  Ha-  Woiflup-^ 
ving  once  animated  human  bodies,  and  being  fuppofed 
ftill  to  retain  human  paffions  and  appetites,  they  were  Accounted 
believed,  in  their  ftate  of  deification,  to  feel  the  famefjr. 
fenfual  defires  which  they  had  felt , upon  earth,  and  to 
purfue  the  fame  means  for  their  gratihcation.  As 
the  men  could  not  well  attempt  to  furpafs  the  gods 
in  purity  and  virtue,  they  were  eafily  perfuaded  by  arU 
ful  and  profligate  priefls,  that  the  moll  acceptable  wor- 
(hip  which  could  be  rendered  to  any  particular  dcity 
was  to  imitate  the  example  of  that  deity,  and  to  indulge 
in  the  pradlices  over  which  he  prefided.  Hence  the 
worlhip  of  Bacchus  was  perfomed  during  the  night  by 
men  and  women  mixing  in  the  dark  after  inteniperate 
eating  and  drinking  t|.  Hence  too  it  was  the  praaice 
in  Cyprus  and  fome  other  countries  to  facrifice  to  Ve¬ 
nus^  the  virginity  of  young  women  fome  da^s  before 
their  marriage,  in  order,  as  it  was  pretended,  to  fecure 
their  chaility  ever  afterwards ;  and,  if  Herodotus  may  be 
credited,  every  woman  among  the  Babylonians  was  ob¬ 
liged  once  in  her  life  to  proftitute  heifelf  in  the  temple 
of  the  goddefs  Mylute  (Venus),  that  flie  might  thence¬ 
forward  be  proof  againft  all  temptation.  ,  r  r 

The  progrefs  of  polytheifm,  as  far  as  we  have 
it,  has  been  regular  ;  and  after  the  enormous  error  of 
forfaking  the  worfliip  of  the  true  God  was  admitted,  univerfaU 
every  fubfequent  ftep  appears  to  be  natural.  It  would 
be  no  difficult  taflc  to  prove  that  it  has  likewife  been 
univerfal.  Sir  William  Jones,  the  learned  prefident  of 
the  Afiatic  Society,  has  cufeovered  fuch  a  ftriking  re- 
femblance  between  the  gods  of  ancient  Gieece  and  thofe 
of  the  pagans  of  Hindoftan  f ,  as  puts  it  beyond  a  doubt  f 
'that  thofe  divinities  had  the  fame  origin.  The  Ganesa 
of  the  Hindoos  he  has  clearly  proved  to  be  the  Janus' 
of  the  Greeks  and  Romans.  As  the  latter  was  repre- 
fented  with  two  and  fometimes  with  four  faces,  as  em¬ 
blems  of  prudence  and  circumfpeflion,  the  former  is 
painted  with  an  elephant’s  head,  the  well-known  fymbol 
amonor  the  Indians  of  fagacious  difeernment.  The  Sa-  in^^ian  ido**’ 
TURN^  of  Greece  and  Rome  appears  to  have  been  thelatry. 
fame  perfonage  with  the  Menu  or  SatyavratA  of 
Hindoftan,  whofe  patronymic  name  is  Vaivaswata,  or 
child  of  the  fun ;  which  fufticieiitly  marks  his  origin. 

Among  the  Romans  there  were  many  Jupiters,  of  whom 
one  appears  from  Ennius  to  have  been  nothing  more 
than  the  firmament  perfonifted. 


Afpice  hoc  fublime  candens,  quern  invocant  omne^ 

JOVEM. 

But  this  Jupiter  had  the  fame  attributes  with  the  Indian 
god  of  the  vifible  heavens  called  In  dr  a  or  the  king^  and  - 
IDivESPETiR  or  the  lord  of  the  Jhy,  whofe  confort  is 
Sachin  and  whofe  weapon  is  vajra  of  the  thunderbolt. 

Indra  is  the  regent  of  winds  and  ftiowers  ;  and  though  - 

the  eaft  is  peculiarly  under  his  care,  yet  his  Olympus 

is  the  north-pole,  allegorically  reprefented  as  a  mountain 

of  gold  and  gems.  With  all  his  power  he  is  confidered  - 

as  a  fubordlnate  deity,  and  far  inferior  to  the  Indian 

triad  Brahma,  Vishnou,  and  Mahadeva  or  Siva%  Plaft-* 

who  are  three  forms  of  one  and  the  fame  godhead.  CCCCXCv 

The  prefident  having  traced  the  refemblance  between 

the  idolatry  of  Rome  and  India  through  many  Other 

gods,  obferves,  that  we  muft  not  be  furprifed  at 

finding,  on  a  clofe  examination,  that  the  charaders  of 

all  the  pagan  deities  melt -into  each  other,  and  at  lalt 
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Kero-  into  one  or  two ;  for  it  feems  a  well-founded  opinion, 
Wojftip.  v/hole  crowd  of  gods  and  goddeffes  in  ancient 

Rome,  and  likewife  in  Hindoftaii,  mean  only  the  powers 
of  nature,  and  principally  thofe  of  the  fun,  expreffed 
in  a  variety  of  ways’,  and  by  a  multitude  of  fanciful 
names/' 

Nor  is  it  only  in  Greece,  Rome,  Egypt,  and  India, 
that  the  progrefs  of  idolatry  has  been  from  planetary  to 
hero-worfhip.  From  every  account  which  modern  tra¬ 
vellers  have  given  us  of  the  religion  of  favage  nations,  it 
ajipears  that  thofe  nations  adore,  as  their  firft  and 
greatell  gods,  the  fun,  moon,  and  ilars ;  and  that  fuch 
of  them  as  have  any  other  divinities  have  proceeded  in 
the  fame  road  with  the  celebrated  nations  of  antiquity, 
from  the  worfhip  of  tlie  heavenly  bodies,  to  that  of  ce- 
leftial  demons,  and  from  celeftial  demons  to  the  deifica¬ 
tion  of  dead  men.  It  appears  likewife  that  they  uiii- 
verfally  believe  their  hero-gods  and  demigods  to  retain 
the  paflions,  appetites,  and  propenfities  of  men. 

Scandi  a-  That  the  Scandinavians  and  our  Saxon  anceflors  had 
vian  and  the  fame  notions  of  the  gods  with  the  other  pagans 
Saxon  ido-  ^hofe  opinions  we  have  ftated,  is  evident  from  their 
calling  the  days  of  the  week  by  the  names  of  their  divi¬ 
nities,  and  from  the  forms  of  the  ftatiies  by  which  thofe 
^  Plate  divinities  were  reprefented  i.  The  idol  of  the  fun, 
CcCtXl.  from  which  Sunday  is  derived,  among  the  Latins  dks 
Solis^  was  placed  in  a  temple,  and  adored  and  facrificed 
to  ;  for  they  believed  that  the  fun  did  co-operate  with 
this  idol.  He  was  reprefented  like  a  man  half  naked, 
with  his  face  like  the  fun,  holding  a  burning  wheel 
with  both  hands  on  his  breall,  fignifying  his  courfe 
round  the  world  ;  and-^y  its  fiery  gleams,  the  light  and 
heat  with  which  he  warms  and  nourifheth  all  things. — 

2.  The  idol  of  the  moon,  from  which  cometh  our  Mon~ 
day,  dies  Lun<r,  anciently  Moonday,  appears  ftrangely 
fingular,  being  habited  in  a  fiiort  coat  like  a  man.  Her 
holding  a  moon  exprefles  what  fhe  is ;  but  the  reafon  of 
her  (hort  coat  and  long-eared  cap  is  loft  in  oblivion. — 

3.  Tuifeo,  the  moil  ancient  and  peculiar  god  of  the 
Germans,  reprefented  in  his  garment  of  a  flcin  according 

'  to  their  ancient  manner  of  clothing,  was  next  to  the 

fun  and  moon,  the  idol  of  higheft  rank  in  the  calendar 
of  northern  pagaiiifm.  To  him  the  third  day  in  the 
week  was  dedicated ;  and  hence  is  derived  the  name 
Titefday,  anciently  Twfday,  called  fh  Latin  dies  Martis, 
though  it  muft  be  confelTed  tliat  Mars  does  not  fo  much 
jrefemble  this  divinity  as  he  does  Odir  or  .Woden. 

4.  Woden  was  a  valiant  prince  an.ong  the  Saxons. 
His  image  was  prayed  to  for  vidory  over  their  enemies  ; 
which,  if  they  obtained,  they  ufually  facrificed  the 
prifoners  taken  in  battle  to  him*  Onr  Wednejday  is 
derived  from  him,  anciently  Wodnefday.  The  northern 
hiftories  make  him  the  father  of  T/jor,  and  Frha  tO  be 
his  wife. 


5.  Thor  was  placed  in  a  large  hall,  fitting  on  a  bed 
t^anopied  over,  with  a  crown  of  gold  on  his  head,  and 
yz  ftars  over  it,  holding  a  feeptre  in  the  right  hand. 
1  o  him  was  attributed'  the  power  over  both  heaven  and 
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earth  ;  and  that  as  he  wa9-4)leafcd  or  difpleafed  he  could  Bnne* 
fend  thunder,  tempefts,  plagues,  &c.  or  fair,  feafonable 
weather,  and  caufe  fertility.  Froni  him  our  Thurfday 
derives  its  name,  anciently  Thorfday ;  am.ong  the  Ro- 
mans  dies  Jervis,  as  this  idol  may  be  fubttituted  for 
Jupiter. 

6.  Friga  reprefented  both  fexes,  holding  a  drawn 
fword  in  the  right  hand  and  a  bow  in  the  left ;  denoting 
that  women  as  well  as  men  fhould  fight  m  time  of  need. 

She  was  generally  taken  for  a  goddefs  ;  and  was  repu¬ 
ted  the  giver  of  peace  and  plenty,  and  caufer  of  love 
and  amity.  Her  day  of  w^orfhip  was  called  by  the 
Saxons  Frigedeag,  wow  Friday,  dies  Veneris ;  but  the 
habit  and  weapons  of  this  figure  have  a  refemblaiice  of 
Diana  rather  than  Venus. 

7.  Seater,  or  Crodo,  flood  on  the  prickly  back  of  a 
perch.  He  w^s  tliin-vifaged  and  long-haired,  with  a 
long  beard,  bare-headed  and  bare-footed,  carrying  a  pail 
of  water  in  his  right  hand  wherein  are  fruit  and  flowers, 
and  holding  up  a  wheel  in  his  left,  and  his  coat  tied 
with  a  long  girdle.  His  ftanding  on  the  fharp  fins  of 
this  fifli  fignified  to  the  Saxons,  that  by  w^orfliipping 
him  they  fhonld  pafs  through  all  dangers  unhurt ;  by 
his  girdle  flying  both  ways  w^as  fliown  the  Saxons  free¬ 
dom  ;  and  by  the  pail  vyith  fruit  and  flowers,  was  de¬ 
noted  that  he  would  iiourifh  the  earth.  From  him,  or 
from  the  Roman  deity  Saturn,  comes  Saturday* 

Such  were  the  principal  gods  of  the  northern  nations  : 
blit  thefe  people  had  at  the  fame  time  inferior  deities, 
who  were  fuppofed  to  have  been  tranflated  into  heaven 
for  their  heroic  deeds,  and  whofe  greateft  happinefs 
confifted  in  drinking  ale  out  of  the  flculls  of  their  ene¬ 
mies  in  the  hall  of  Woden,  But  the  limits  preferibed 
to  the  prefent  article  do  not  permit  us  to  purfue..  this 
fubjedl ;  nor  is  it  neceflaiy  that  we  fhould  purfue  it. 

The  attentive  reader  of  the  article  Mythology,  of 
the  hiftoiies  given  in  this  work  of  the  various  divinities 
of  pagaiiifm,  and  of  the  different  nations  by  whom  thof? 
divinities  w^ere  worfhipped,  will  perceive  tfiat  the  pro¬ 
grefs  of  polytheifm  and  idolatry  has  been  uniform  over 
the  whole  earth. 

There  -is,  however,  one  fpccies  of  idolatry  more 
wonderful  than  any  thing  that  has  yet  been  mentioned, 
of  which  our  readers  vvill  certainly  expeCl  fome  account.  28 
It  is  the  worfliip  of  brutes,  reptiles,  and  vegetables,  among  ^rute- 
the  Egyptians.  To  the  Greeks  and  Romans,  as 
as  to  us,  that  fuperftition  appeared  fo  monftrous,  thatcians,*^^^* 
to  enumerate  evei*)^  hypothefis,  ancient  and  modern,  by 
which  philofophers  have  endeavoured  to  account  for  it, 
would  fwcll  this  article  beyond  all  proportion.  Brute- 
worfliip  prevailed  at  fo  early  a  period  in  Egypt,  that 
the  philofophers  of  antiquity,  whofe  writings  have  de- 
feended  to  us,  had  little  or  no  advantage  over  the  mo¬ 
derns  in  purfuing  their  refearches  into  its  origin  ;  and 
among  the  modern  liypotliefes,  thofe  of  M^oeim  and 
War  burton  appear  to  us  by  much  the  moft  probable  of 
any  that  we  have  feen  (  b  ).  The  former  of  thefe  learned 
writers  attributes  it  w^holly  to  the  policy  of  the  prince 


(b)  Ihere  ls,  however,  another  hypothefis  worthy  of  fome  attention,  if  it  were  only  for  the  learning  and 
ingenuity  of  its  author.  The  celebrated  Cud  worth  infers,  from  the  writings  of  Philo  and  other  Platonifts  of 
the  Alexandrian  fchool,  that  the  ancient  Egyptians  held  the  Platonic  dodfriiie  of  ideas  cxiftlng  from  eternity, 
conftitutiug,  in  one  of  the  perlbns  of  the  godhead,  the  intelligible  and  archetypal  world.  (See  Platon is.m.) 

Philo, 
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tind  die  craft  of  the  pvleft.  The  latter  contends,  with 
much  earneftnefs  and  ingenuity,  that  it  refulted  from 
the  ufe  of  hieroglyphic  writing.  We  are  ftrongly  in¬ 
clined  to  believe  that  both  thefe  caiifes  contributed  to 
the  production  of  fo  portentous  an  effeCt ;  and  that  the 
life  of  hieroglyphics  as  facred  fymbols,  after  they  were 
laid  afide  in  civil  life,  completed  that  wonderful  fuper- 
ilition  which  the  craft  of  the  pried  and  the  policy  of 
the  prince  had  undoubtedly  begun. 

We  learn  from  Herodotus*,  that  in  his  time  the 
number  of  ufeful  animals  in  Egypt  was  fo  fmall  as 
hardly  to  be  fuffieient  for  tillage  and  the  other  pur- 
Introduced  ferpents  and  other  noxious 

animals,  fuch  as  the  crocodile,  wolf^  bear,  and  hippo¬ 
potamus,  abounded  in  that  country.  Fiom  this  fa<d: 
f  Cudivort/j yMo^hdm  very  naturally  concludes  f,  that  the  founders 
of  fociety  and  government  in  Egypt  would  by  every 
art  endeavour  to  increafe  the  number  of  ufeful  animals 
as  the  number  of  inhabitants  increafed  ;  and  that  with 
this  view  they  would  make  it  criminal  to  kill  or  even  to 
hurt  fheep,  cows,  oxen,  or  goats,  &c.  whilil  they  would 
wage  perpetual  war  upon  the  noxious  animals  and  beads 
of  prey.  Such  animals  as  were  afliding  to  them  in  the 
carrying  on  of  this  warfare  would  be  judly  confidered 
as  in  a  high  degree  ufeful  to  fociety.  Hence  the  mod 
grievous  punifliments  were  decreed  againd  the  killing, 
or  fo  much  as  the  wounding,  of  the  ichneumon  and  ibis  ; 
becaufe  the  former  was  looked  upon  as  the  indinc- 
tive  enemy  of  the  crocodile,  and  the  latter  of  every  fpe- 
cies  of  ferpents  *.  The  learned  writer,  however,  ob- 
mtimon  and  ferves,  that  in  Egypt  as  in  other  countries,  people 
would  be  tempted  to  facrifice  the  good  of  the  public  to 
the  gratiiication  of  their  own  appetites,  and  fometimes 
even  to  the  indulgence  of  a  momentary  caprice.  Hence 
he  thinks  it  was  found  necedary  to  drengthen  the  an- 
thority  of  the  laws  enadled  for  the  prefervation  of  ufe¬ 
ful  animals  by  the  fanedions  of  religion  :  and  he  fays, 
that  with  this  view  the  prieds  declared  that  certain 
animals  were  under  the  immediate  protedlion  of  certain 
gods  ;  that  fome  of  thofe  animals  had  a  divine  virtue 
redding  in  them ;  and  that  they  could  not  be  killed 
without  the  mod  facrilegious  wickednefs,  incurring  the 
highed  indignation  of  the  gods.  When  once  the  ido¬ 
latrous  Egyptians  were  perfiiaded  that  certain  animals 
were  facred  to  the  immortal  gods,  and  had  a  divine  vir¬ 
tue  redding  in  them,  they  could  not  avoid  viewing 
thofe  animals  with  fome  degree  of  veneration ;  and  the 
prieds,  taking  advantage  of  the  fiiperdition  of  the  peo- 
VoL.  XV.  Part  1. 
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pie,  appointed  for  each  fpecies  of  facred  animals  appro^ 
printed  rites  and  ceremonies,  which  were  quickly  fol¬ 
lowed  with  building  fhrines  and  temples  to  them,  and 
approaching  them  with  oblations,  and  facridees,  arid 
other  rites  of  divine  adoration. 

To  corroborate  this  hypothefis,  he  obferves,  that, 
beddes  the  animals  facred  over  ail  Egypt,  cacli  pro¬ 
vince  and  each  city  had  its  particular  anini  tl  to  which 
the  inhabitants  paid  their  devotions.  This  arofe  from 
the  univerfal  practice  among  idolaters  of  confecrating 
to  themfelves  Lares  and  Ptnaies  ;  and  as  the  animah 
which  were  worlliipped  over  the  v^liole  kingdom  were 
confidered  as  facred  to  the  Dit  majorum  gentium^  fo  the 
animals  whofe  worfhip  was  condned  to  particular  cities 
or  provinces  were  facred  to  the  Lares  of  thofe  cities 
and  provinces.  Hence  there  was  in  Upper  Egypt  a 
city  called  Lycopolis^  becaufe  its  inhabitants  worfhipped 
the  wolf,  whilit  the  inhabitants  of  Thebes  or  Heliopolis 
paid  their  devotions  to  the  eagle,  which  was  probably 
looked  upon  as  facred  to  the  fun.  Our  author,  how¬ 
ever,  holds  it  as  a  fa6l  which  will  admit  of  110  difpute, 
that  there  was  not  one  noxious  animal  01  of  prev 

worfliipped  by  the  Egyptians  till  after  the  conqueif 
of  their  country  by  the  Perdans.  ’^Phat  the  earlieJl: 
gods  of  Egypt  were  all  benevolent  beings,  he  appeals 
to  the  teftimony  of  Diodorus  Siculus  ;  hut  he  quotes 
Herodotus  and  Plutarch,  as  agreeing  that  the  latter 
Iilgyptians  worfhipped  an  evil  principle  under  the  name 
of  Typhon.  This  Typhon  was  the  inveterate  enemy  of 
OJiris^  jail  as  Ahraman  was  of  Ormwzc! ;  and  therefore 
he  thinks  it  in  the  highefl  degree  probable  that  the 
Egyptians  derived  their  belief  of  two  Iclf-exiilent  prin¬ 
ciples,  a  good  and  an  evil,  from  their  Perdan  conque¬ 
rors,  among  whom  that  opinion  prevailed  from  the  ear- 
liefl  ages. 

From  whatever  fource  their  belief  was  derived,  Ty¬ 
phon  was  certainly  wordiipped  in  Egypt,  not  with  a 
view  of  obtaining  from  him  any  good,  for  there  was 
nothing  good  in  his  nature,  but  in  hopes  of  keeping 
him  quiet,  and  averting  much  evil.  As  certain  animals 
had  long  been  facred  to  all  the  benevolent  deities,  it 
was  natural  for  a  people  fo  befotted  with  fuperftition  as 
the  Egyptians  to  confecrate  emblems  of  the  fame  kind 
to  their  god  Typhon.  Hence  arofe  the  worfhip  of 
ferpents y  crocodiles y  bears y  and  other  noxious  animals  and 
beads  of  prey.  It  may  indeed  feem  at  drfl  fight  very 
incondllent  to  deify  fuch  animals,  after  they  had  been 
in  the  practice  for  ages  of  worfhipping  others  for  being 
X  X  their 
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Philo,  he  obfen-es,  did  not  himfelf  confider  thofe  ideas  as  fo  many  dlftind  fubjlances  and  animals,  much  lefs  as 
sods  ;  but  he  mentions  othere  who  deified  the  whole  of  this  intelligible  fyftem  as  well  as  its  feveral  parts.  Hence, 
when  they  paid  their  devotions  to  tht  finfibk  fun,  they  pretended  to  worlhip  only  the  divine  idea  or  archetype  of 
that  luminaiy  :  and  hence,  thinks  our  learned  author,  the  ancient  Egyptians,  by  faUing  down  to  bulls,  and 
cows,  and  crocodiles,  meant  at  firft  to  worlhip  only  the  divine  and  eternal  ideas  of  thofe  animals.  He  allows, 
indeed,  that  as  few  could  entertain  any  thoughts  at  all  of  thofe  eternal  ideas,  there  were  fcarcely  any  who  could 
perfuade  themfelves  that  the  intelligible  fyjlsm  had  fo  much  reality  in  it  as  the  fenjible  things  of  nature^  ;  and  hence 
he  thinks  the  devotion  which  was  originally  paid  to  the  divine  ideas  had  afterwards  no  higher  objcdl  than  the 
brutes  and  vegetables  of  which  thofe  ideas  were  the  eternal  patterns. 

This  hypothefis  is  ingenious,  but  not  fatisfadoiy.  There  is  no  evidence  that  the  myaerious  doanne  of 
Plato  concerning  ideas  had  anywhere  been  thought  of  for  ages  after  brute-worfhip  was  eftabliihed  in  Egypt.  Of 
the  ftate  of  Egyptian  theology  at  that  early  period,  Philo,  and  the  other  philosophers  of  the  Alexandrian 
fchool,  had  no  better  means  of  forming  a  judgment  than  we  have  ;  and  they  laboured  under  many  Grecian  pre-* 
judices,  which  muft  have  prevented  them  from  judging  with  our  impartiality. 
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Bnite.  tlieir  deftroycrs  ;  but  k  k  to  be  remembered,  that  long 
Worlhlp.  the  deification  of  crocodilee,  &:c.  the  real  origin 

of  brute  worfhip  was  totally  forgotten^by  the  people,  if 
they  were  ever  acquainted  with  it.  The  crafty  prieft 
who  wifhes  to  introduce  a  gainful  fuperflltion,  muft  at 
fird  employ  feme  plaufible  reafm  to  delude  the  multi¬ 
tude  ;  but  after  the  fuperilition  1ms  been  long  and 
firmly  edablifned,  it  is  obvioufly  liis  bufmefs  to  keep 
its  origin  out  of  fight. 

Such  is  Molheim’s  account  of  the  origin  and^  pro- 
grefs  of  that  fpecies  of  idolatry  which  was  peculiar  to 
Egypt ;  and  with  refpedl  to  the  rife  of  brute  worfhip, 
it  appears  perfe£lly  fatisfadlory.  But  the  Egyptians 
worfhipped  feveral  fpecies  of  vegetables ;  and  it  furely 
could  be  no  part  of  the  policy  of  wife  legiflators  to  pre- 
ferve  them  fi*om  deftruftion,  as  vegetables  are  ufeful  only 
as  they  contribute  to  animal  fnbfidence.  We  are  there-'' 
fore  obligCv^  to  call  in  the  aid  of  W^arburton’s  hypo- 
thelis  to  account  for  this  branch  of  Egyptian  fuperili- 


tion. 
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That  learned  and  ingenious  author  having  proved*, 
with  great  cleariiefs  and  ftrength  of  argument,  that  hie- 
roglyphic  writing  was  prior  to  the  invention  of  alpha¬ 
betic  charadlers ;  and  having  traced  that  kind  of  wri¬ 
ting  from  fuch  rude  pidliires,  as  tliofe  which  were  in  ufe 
among  the  Me^iems,  through  ail  the  different  fpecies 
of  what  he  cabs  eurlologic^  tropical^  and  fymboltc  hiero¬ 
glyphics  (feeHiEROGLVPHics) — fnows,  by  many  quota¬ 
tions  from  ancient  authors,  that  the  Egyptian  priefls 
wrapt  up  their  theology  in  the  fyinbolic  hieroglyphics, 
after  alphabetic  d[iara61:ers  had  baniflied  fr#)m  the  tranf- 
adions  of  civil  life  a  mode  of  communicating  informa¬ 
tion  neceffarily  fo  obfeure.  Tliefe  fyinbols  were  the  fi¬ 
gures  of  animals  and  vegetables,  denoting,  from  fome 
imaginary  analogy,  certain  attributes  of  their  divinities  ; 
and  when  the  vulgar,  forgetting  tills  analogy,  ceafed  to 
underftand  them  as  a  fpecies  of  writing,  and  were  yet 
taught  to  confider  them  as  facred,  they  could  not  well 
view  them  in  any  other  light  than  as  emblems  of  the 
divinities  whom  tiiey  adored.  But  if  rude  fculptures 
upon  {lone  could  be  emblematical  of  the  divinities,  it 
was  furely  not  unnatural  to  infer,  that  the  living  animals 
and  vegetables  which  thofe  fculptures  reprefented  mull 
be  emblems  of  the  fame  divinities  more  flriking  and 
more  facred.  Hence  the  learned  author  thinks  arofe 
that  wonderful  fuperfiition  peculiar  to  the  Egyptians, 
which  made  them  worfhip  not  only  animals  and  vege¬ 
tables,  but  alfo  a  tlioufand  chimeras  of  their  own  crea¬ 
tion  ;  fuch  as  figures  with  human  bodies  and  the  heads 
or  feet  of  brutes,  or  with  brutal  bodies  and  the  heads 
and  feet  of  men. 

Thcfe  two  hype^thefes  combined  together  appear  to 
us  to  account  fufficlently  for  the  idolatry’’  of  Egypt, 
monftrous  as  it  was.  We  are  perfuaded,  that  with  re- 
fpe6l  to  the  origin  of  brute-worfhip,  Mofheim  is  in  the 
right  (c)  ;  and  it  was  a  very  eafy  flep  for  people  in  fo 


good  training  to  proceed  upon  the  crutches  of  hicrogly-  Brute., 
plilcs  to  the  worfhip  of  plants  and  thofe  chimeras, 
which,  as  they  never  had  a  real  exiftence  in  nature, 
could  not  have  been  thought  of  as  emblems  of  the  di¬ 
vinity,  had  they  not  been  ufed  in  that  fymbolic  writing 
which  Warburton  fo  ably  and  ingenloufiy  explains. 

To  this  account  of  the  origin  of  brute-worihip  vve 
are  fully  aware  that  objedlions  will  occur.  From  a 
learned  friend,  who  perufed  the  article  in  manufeript, 
we  have  been  favoured  with  one  which,  as  it  is  exceed- 
ingly  plaufible,  we  fhall  endeavour  to  obviate.  “  Brute- 
worfhip  was  not  peculiar  to  Egypt.  The  Hindoos,  it 
is  well  known,  have  a  religious  veneration  for  the  cow 
and  the  alligator ;  but  there  is  no  evidence  that  In  In¬ 
dia  the  number  of  ufefiil  animals  was  ever  fo  fmall  as  to 
make  the  Interference  of  the  prince  and  the  priell  ne- 
cefiary  for  their  prefervatloii ;  neither  docs  it  appear 
that  the  Hindoos  adopted  from  any  other  people  the 
worfhip  of  a  felf-exiflent  principle  of  evil.'’  Such  is  the 
objedlion.  To  which  we  reply,  3r 

That  there  is  every  reafon  to  believe  that  brute- 
'  worfhip  was  introduced  into  India  by  a  colony  of  E- 
gyptiaus  at  a  very  remote  period.  That  between  thefe  i^dla. 
two  nations  there  was  an  early  intercourfe,  is  univerfal- 
ly  allowed  ;  and  though  the  learned  prefident  of  the  A- 
fiatic  Society  has  laboured  to  prove,  that  the  Egyptians 
derived  all  that  wlfdom  for  which  they  were  famed,  as 
well  as  the  rudiments  of  their  religious  fyflem,  from  the 
natives  of  Hindoflan,  he  does  not  appear  to  us  to  have 
laboured  with  fuccefs.  To  examine  Ids  arguments  at 
length  would  fwell  this  article  beyond  its  due  propor¬ 
tion  ;  and  we  have  noticed  fome  of  them  elfe where  (fee 
Philology,  n''33  and  39.)  At  prefent  we  fliall  only 
obferve,  that  Sefoflris  undoubtedly  made  an  inroad  into 
India,  and  conquered  part  of  the  country,  vvhilfl  we 
nowhere  read  of  the  Hindoos  having  at  any  time  con¬ 
quered  the  kingdom  of  Egypt.  Now,  though  the 
tors  have  fometimes  adopted  the  religion  of  the  van- 
qulfhed,  the  contraiy  has  happened  fo  much  more  fre¬ 
quently,  and  is  in  itfelf  a  procefs  fo  much  more  natu¬ 
ral,  that  this  fingle  circumflance  affords  a  flrong  pre- 
fumption  that  the  Egyptian  monarch  would  rather  im- 
pofe  his  gods  upon  the  Hindoos  than  adopt  theirs  and* 
carry  them  with  him  to  Egypt.  Brute-worfliip  might 
likewife  be  introduced  into  Hindoflan  by  thofe  vaft  co¬ 
lonies  of  Egyptians  who  took  refuge  in  that  country 
from  the  tyranny  and  oppreflion  of  the  fliepherd  kings. 

Tiiat  fuch  colonies  did  fettle  on  fome  occalion  or  other 
in  India,  feems  undeniable  from  rnoniiments  fllll  remain¬ 
ing  in  that  country  of  forms  which  could  hardly  have 
occurred  to  a  native  of  Afia,  though  they  are  very  na¬ 
tural  as  the  workmanfhip  of  Africans.  But  we  need 
not  reafon  in  this  manner.  W e  have  feen  a  manufeript 
letter  from  Mr  Burt,  a  learned  furgeon  In  Bengal,  and 
a  member  of  the  Afiatic  Society,  which  puts  it  beyond  a 
doubt  that  great  numbers  of  Egyptians  had  at  a  wtrj 

early 


(c)  To  prove  that  it  was  merely  to  preferve  and  increafe  the  breed  of  ufeful  animals  in  Egypt,  that  the 
prince  and  the  prieft  ^19^  taught  the  people  to  confider  fuch  animals  as  facred,  he  argues  thus:  *  Hxc  jta 
effe,  non  ex  eo  tantiim  liquet,  quod  paulo  ante  obferv^avi,  nullas  beftias  univerfo  JEgyptiorum  populo  lacras 
'  fuiffe,  preeter  eas,  qute  maiiifeftam  region!  utilitatem  comparant ;  fed  inde  quoque  apparet,  quod  longe  major 
ratio  habita  fuit  femellarum  inter  animalla,  quam  marium.  Boves  diis  immolare  licebat,  vaccas  nullo  modo- 
Canes  feemmae  contumulabantur,  non  item  mares.-”  Lege  Hekodot*  Hljior*  lib.  ii.  cap.  41.  &  cap..  67. 
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ri, cottony,  exrly  period  not  only  fettled  in  Hlndodan,  but  alfo 

V - brought  with  them  writings  relating  to  die  hiltory  of 

their  collntr>^  As  the  fhepherd-kings  were  enemies  to 
the  arts  and  to  literature,  it  is  probable  tliaj:  this  fettle- 
ment  took  place  on  their  conquell  of  Egypt.  Mr 
Burt^s  words  are  :  “  Mr  Wilford,  lieutenant  of  engi¬ 
neers,  has  CKtrafted  moil  wonderful  difcovcrics  from  the 
Shanferit  records  ;  fuch  as  the  origin  and  hiilory  of  the 
Egyptian  pyramids,  and  even  the  account  of  the  ex¬ 
pence  in  their  building.'’  Upon  our  hypothefis  there 
is  nothing  Incredible  in  this  account ;  upon  the  hypo- 
thefis  of  Sir  William  Jones,  it  is  not  eafy  to  be  con¬ 
ceived  how  the  hiilory  of  Epptian  pyramids  could  have 
found  a  place  in  the  Shanferit  records. 

We  may  admit  that  the  Hindoos  have  never  adopted 
from  the  Perfians  or  Egyptians  the  worfliip  of  an  inde¬ 
pendent  principle  of  evil,  and  yet  dlfpofe  of  the  other 
part  of  the  objedfion  with  very  little  difficulty.  It  will 
be  fecn  by  and  bye,  that  the  bramins  believe  a  kind  of 
triad  of  hypoilafes  in  the  divine  nature,  of  which  one  is 
viewed  as  the  dejlroyer,  and  known  by  feveral  names, 
fuch  as  Siva  and  IJnvara.  When  brute-worihip  was  in¬ 
troduced  into  Hindoftan,  it  was  not  unnatural  to  con- 
fider  the  alligator  as  emblematical  ol  If  vara;  and  hence 
ill  all  probability  it  is  that  the  Hindoos  believe  that  a 
man  cannot  depart  more  happily  from  this  world  than 
]^y  falling  into  the  Ganges,  and  being  devoured  by  one 
of  thofe  facred  animals.  Upon  the  whole,  the  brutc- 
worlhip  of  the  Hindoos,  inftead  of  militating  againk 
our  account  of  that  monflrous  fuperllition  as  it  prevail¬ 
ed  in  Egypt,  feems  to  lend  no  fmall  fupport  to  that  ac¬ 
count,  as  there  w^as  unquellionably  an  prly^iiitercourfe 
betw^een  the  two  nations,  and  as  colonies  of  Egyptians 
fettled  in  India.  To  him  who  is  not  fatished  with  our 
reafoning  on  this  fubjedl,  w-e  beg  leave  to  recomniend 
an  attentive  perufal  of  Maurice's  Indian  Antiquities^ 
where  he  will  find  many  fads  brought  together,  which 
tend  to  prove  that  Egypt  has  a  jidl  claim  lo  a  higher 
.  antiquity  than  India. 

Polytheifts  Having  thus  traced  the  rife  and  progrefs  of  poly- 

-  aeknow-  theifm  and  idolatry  as  they  prevailed  in  the  mok  cele- 
brated  nations  of  antiquity,  w^e  now  proceed  to  inquire 
into  the  real  opinions  of  thofe  nations  concerning  the 
nature  of  the  gods  whom  they^  adored.  A.nd  here  it  is 
evident  from  the  writings  of  Homer,  Hefiod,  and  the 
other  poets,  who  were  the  principal  theologians  among 
the  Greeks  and  Romans,  that  though  heaven,  earth, 
hell,  and  all  the  elements,  were  filled  with  diyinitics, 
there  was  yet  one  who,  whether  called  fove^  OJiris,  Of- 
niu9sa\  or  by'^  any  other  title,  was  confidered  as  fupreme 
over  all  the  rek.  “  Whence  each  of  the  gods  was  gc- 
Li^.a.  nerated  (fays  Herodotus*),  or  whether  they  have  all 
exiked  from  eternity,  and  what  are  their  forms,  is  a 
thing  that  was  not  known  till  very  lately  ;  for  Hefiod 
and  Hcmer  were,  as  I  fuppofe,  not  above  four  hundi  ed 
years  my  feniors  ;  and  theie  were  they  who  introduced 
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the  thcogony  among  the  Greeks,  and  ga\^C  tfte  gods  Theogony r 
their  feveral  names."  Now  Hehod  f,  towards  the  be- ^  y'erf. 
ginning  of  his  thcogony,  exprefsly  invokes  nis  mufe  to 
celebrate  in  fuitable  numbers  the  generation  of  the  irn- 
mortal  gods  who  had  fprung  horn  -the  earth,  the  dark  ^  33 

night,  the  karry  heavens,  and  the  ihlt  fea.  He  calls 
on  her  likewife  to  fay,  in  what  manner  the  gods,  the^^j^^^ 
earth,  the  rivers,  ocean,  kars,  and  firmament,  were  gc-n^je^j  were 
nerated,  and  what  divine  intelligences  had  fprung  from  ^renerrtcd  ; 
them  of  benevolent  difpofitions  towards  mankind. 

From  this  invocation,  it  is  evident  that  the  poet  did 
not  confidcr  the  gods  of  Greece  as  felf-exilient  beings 
neither  could  he  look  upon  them  as  creatures  ;  for  of  ' 
creation  the  ancient  Greeks  had  no  conception  (fee 
Metaphysics,  n°264.)  »  but  he  confidered  them  as 
emanations  coeval  with  the  earth  and  heavens,  kom, 
fome  fuperior  principles  ;  and  by  the  divine  intelligen¬ 
ces  fprung  from  them,  there  cannot  be  a  doubt  but  that  » 

he  underkood  benevolent  dremons.  The  firk  principles 
of  all  things,  according  to  the  fame  Hefiod,  w*ere  Chaos, 
and  Tartar ux,  and  Love;  of  which  only  the  lak  being 
aaive,  milk  undoubtedly  have  been  conceived  by  this 
father  of  Grecian  polytheifm  to  be  the  greatek  and  on¬ 
ly  felf-exiking  god.  '  1  his  we  fay  muk  undoubtedly 
have  been  Flefiod's  belief,  unlefs  by*^  Tartarus  we  here 
undeikand  a  felf*exikent  principle  of  evii ;  and  in  that 
calc*  his  creed  wall  be  the  lame  wath  that  of  the  ancient 
Perfians,  who,  as  wc  have  feen,  believed  in  tlie  fclf-ex- 
ikence  as  w^ell  of  Ahraman  as  of  Onmi%d, 

Hefiod  is  fuppofed  to  have  taken  his  theology  from 
Orpheus  ;  and  it  is  evident  that  his  dodlrine  concerning 
the  generation  of  the  gods  is  the  fame  with  that  taught 
ill  certain  veifes*  ufually  attributed  to  Orpheus,  in^  yirgmvah 
which  Love  and  Chaos  are  thus  brought  togctheivr^fM?- 
“  We  will  firk  fing  (fays  the  poet)  a  plcafant  and  de-^'^* 
lightful  fong  concerning  the  ancient  Chaos,  how  the 
heavens,  earth,  and  feas,  w^erc  formed  out  of  it ;  as  allo 
concerning  that  all-wife  Love,  the  oldck  and  lelf-per- 
fe£l  principle,  which  aflively  produced  all  thefe  things, 
feparating  one  from  another."  In  the  original  pallagc. 

Love  is  faid  not  only  to  be  rrowutjhr  of  much  wifdom  or 
fagacity,  and  therefore  a  real  intelligent  fubkance  ;  but 
alfo  to  be  and  the  oldeji  and  felfper- 

fa,  and  therefore  a  being  of  fuperior  order  to  the 
other  divinities  who  were  generated  together  wdth  the 
elements  over  wffiich  they  were  conceived  to  prefide. 

With  the  theology  of  Homer  our  readers  of  all  de- 
feriptions  are  fo  well  acquainted,  that  vee  need  not  fvvell 
the  article  with  quotations,  to  prove  that  the  father  ot 
epic  poetry  held  Jove  to  be  the  father  of  gods  and  men. 

But  the  dodrine’of  the  poets  w^as  the  creed  of  the  vul¬ 
gar  Greeks  and  Romans ;  and  therefore  we  may  con¬ 
clude,  that  thofe  nations,  though  they  worfhipped  gods 
and  lords  innumerable,  admitted  but  one,  or  at  the 
mok  tv/o(D),  felf-cxikent  principles the  one  good  and 
the  other  evil.  It  docs  not  indeed  appear,  that  in  the 
X  X  2  fykem 


(b)  Plutarch  is  commonly  fuppofed,  and  we  think  juftly  fuppofed,  to  have  been  a  believer  n  two  Ld- 
exihent  principle.,  a  good  and  'an  evil.  His  own  opinion,  whatever  it  was,  he  declares  c  J 

to  have  Len  moll  ancient  and  univerfal,  and  derived  from  theologers  and  awg.vers  by  poets  and  ph.lofo- 
phers.  “  Though  the  firft  author  of  it  be  unknown,  yet  (fays  he)  it  hath  been  fo  firm  y  rrAt 

i,^ere,  that  traces  of  it  are  to  be  found  in  the  facrifices  and  myftenes  boUi  of  the  bariunans  and  the 
There  is  a  confufed  mixture  of  good  and  evil  in  every  thing,  and  nothing  is  produced  by  nature /are.  vv  nere- 
Z 
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Theogony.  fyflem  of  vulgai"  paganlfm  the  fubordinate  gods  were 

'  accountable  to  their  chief  for  any  part  of  their  con- 

Though  du6f,  except  when  they  tranfgrelfed  the  limits  of  the 
each  was  provinces  afligned  them.  Venus  might  condu6l  the 
by  the  vuU  amours  of  heaven  and  earth  in  whatever  manner  fhe 
gar  wnfi-  pjeafed ;  Minerva  might  communicate  or  with-hold 
unacco^unt-  '^vifdom  from  any  individual  with  or  without  reafon  ; 
able  in  his  and  we  find,  that  in  Horner^’  battles  the  gods  were 

own  pro-  permitted  to  feparate  into  parties,  and  to  fupport  the 

Vince.  Greeks  or  Trojans  according  as  they  favoured  the  one 
or  the  other  nation.  Jove  indeed  fometimes  called 
them  to  order ;  but  his  interference  was  thought  par¬ 
tial,  and  an  inflance  of  tyrannical  force  rather  than  of 
juft  authority.  The  vulgar  Greeks,  therefore,  although 
they  admitted  but  one,  or  at  moft  two,  felf-exiftent 
principles,  did  not  coidider  the  inferior  divinities  as  me¬ 
diators  bctVr’cen  them  and  the  fupreme,  but  as  gods  to 
whom  their  worfhip  was  on  certiun  occafions  to  be  ul- 
35  timately  dired:ed. 

the^  hHo-  creed  of  the  philofophers  feems  to  have  been 

fophers  and  differe\it.  Such  of  them  as  were  theifts,  and  believed 
in  the  adminiftration  of  Providence,  admitted  of  but  one 
God,  to  whom  worlhip  was  ultimately  due  ;  and  they 
adored  the  fubordinate  divinities  as  his  children  and  mi- 
nlfters,  by  whom  the  courfe  of  Providence  was  carried 
on.  With  refpedf  to  the  origin  of  thofe  divinities, 
^  Twnxus,  Plato  is  very  explicit ;  where  he  tells  us*,  that  when 
all  the  gods,  both  thofe  who  move  vifibly  round  the 
heavens,  and  thofe  who  appear  to  us  as  often  as  they 
pleafe,  were  generated,  that  God,  who  made  the  whole 
univerfe,  fpoke  to  them  after  this  manner ;  Ye  gods  of 
gods,  of  whom  I  myfelf  am  father,  attend.’^  Cicero 
teaches  the  very  fame  doeftrine  with  Plato  concerning 
t  the  godsf ;  and  Maximus  Tyrlus,  who  feems  to  have 

^eji.  xinderftood  the  genius  of  polytheifm  as  thoroughly  as 

\^iUDeol  gives  us  the  following  clear  account  of  that 

fyftcm  as  received  by  the  philofophers. 

J  Lijfert,  1,  more  plainly  declare  my  fenfelj:  by  this 

fimilitude  :  Imagine  a  great  and  powerful  kingdom  or 
principality,  in  which  all  agree  freely  and  with  one 
confent  to  direct  their  actions  according  to  the  will  and 
command  of  one  fupreme  king,  the  oldeft  and  the  belt ; 
and  then  fuppofe  the  bounds  and  limits  of  this  empire 
not  to  be  the  river  Halys,  nor  the  Hellefpont,  nor  the 


Meotian  lake,  nor  the  fttores  of  the  ocean  5  but  heaven  Theogony* 
above,  and  the  earth  beneath.  Here  then  let  that  great  » 
king  fit  immoveable,  preferibing  to  all  his  fiibjefts  laws, 
in  the  obfervance  of  which  confift  their  fafety  and  hap- 
pinefs :  the  partakers  of  his  empire  being  many,  both 
vifible  and  invifible  gods ;  fome  of  which  that  are  near- 
eft,  and  immediately  attending  on  him,  are  in  the  high- 
eft  regal  dignity,  feafting  as  it  were  at  the  fame  table ; 
others  again  are  their  mlnifters  and  attendants  ;  and  a 
third  fort  are  inferior  to  them  both  ;  and  thus  you  fee 
how  the  order  and  chain  of  this  government  defeendvS 
down  by  fteps  and  degrees  from  the  fupreme  God  to 
the  earth  and  men.”  In  this  paffage  we  have  a  plain 
acknowledgment  of  one  fupreme  God,  the  foverelgn  of 
the  univerfe,  and  of  three  inferior  orders  of  gods,  who  • 
were  his  minifters  in  the  government  of  the  world  ; 
and  it  Is  worthy  of  obfervation,  that  the  fame  writer 
calls  thefe  intelligences  Biov  -ruiSocc  y.«i  the 

fans  and  friends  of  God,  ^He  likewlfe  affirms,  that  all 
ranks  of  men,  and  all  nations  on  earth,  whether  barba¬ 
rous  or  civilized,  held  the  fame  opinions  refpedling  one 
fupreme  Numen  and  the  generation  of  the  other  gods. 

‘‘  If  there  were  a  meeting  (fays  he*)  called  of  all^ 
thefe  feveral  profeffions,  a  painter,  a  ftatiiary,  a  poet, 
and  a  philofopher,  and  all  of  them  were  required  to  de¬ 
clare  their  fenfe  concerning  the  God;  do  you  think  that 
the  painter  would  fay  one  thing,  the  ftatuaiy  another, 
the  poet  a  third,  and  the  philofopher  a  fourth  ?  No  ; 
nor  the  Scythian  neither,  nor  the  Greek,  nor  the  Hy¬ 
perborean.  In  other  things  we  find  men  fpeaking  very 
difcordantly,  all  men  as  it  were  differing  from  all.  But 
amldft  this  war,  contention,  and  difeord,  you  may  find 
everywhere,  throughout  the  whole  world,  one  uniform 
law  and  opinion,  that  there  is  one  God,  the  king 
AND  FATHER  OF  ALL,  and  many  gods,  the  sons  of 
God,  who  reign  with  God.  Thefe  things  both  the 
Greek  and  barbarian  affirm,  both  the  Inhabitants  of  the 
continent  and  of  the  fea-coaft,  both  the  wife  and  the 
unwife.” 

This  account  of  philofophical  polytheifm  receives  no  Indian  Bra- 
fmall  fupport  from  the  Afiatic  Refearches  of  Sir  Wil-^'^^ns. 
liam  Jones.  It  muft  always  be  remembered  (fays 
that  accomplifhed  fcholar),  that  the  learned  Indians,  as 
they  arc  iiiitruCled  by  their  own  books,  acknowledge 

only 


fore  it  is  not  one  only  dlfpenfer  of  things,  who,  as  it  were,  out  of  feveral  vefrels  diftribiiteth  thefe  feveral 
liquors  of  good  and  evil,  mingling  them  together,  and  dafhing  them  as  he  pleafes ;  but  there  are  two  diftineft: 
and  contrary  po\vers  or  principles  in  the  world,  one  of  them  always  leading,  as  it  were,  to  the  right  hand, 
but  the  other  tugging  the  contraiy  way.  For  if  nothing  can  be  made  without  a  caufe,  and  that  which  Is 
good  cannot  be  the  caufe  of  evil,  there  muft  needs  be  a  diftiiuft  principle  in  nature  for  the  produdlon  of 
evil  as  well  as  good.” 

That  this  is  palpable  manicheifm  (fee  Manicheism),  appears  to  us  fo  very  evident,  as  to  admit  of  no 
debate.  ^  It  appeared  in  the  fame  light  to  the  learned  Cudworth  ;  but  that  author  labours  to  prove  that  Plu¬ 
tarch  miftook  the  fenfe  of  Pythagoras,  Empedocles,  Heraclitus,  Anaxagoras,  and  Plato,  when  he  attributed 
to  them  the  fame  opinions  which  were  held  by  himfelf.  Mofheim,  on  the  other  hand,  has  put  it  beyond 
a  doubt,  that  whatever  was  Plutarch’s  belief  refpeiling  the  oi'igin  of  evil  and  the  exiftence  of  two  Indepen¬ 
dent  principles,  it  was  taken  Implicitly  from  the  writings  of  Plato.  But  the  pious  chancellor  of  Gottingen^  actu¬ 
ated  by  the  fame  motives  with  Cudworth,  wiflies  to  perfuade  his  readers,  that  by  Plato  and  Plutarch  nothing 
atlive  was  underftood  by  their  evil  principle  but  only  that  tendency  to  confijion.^  wdiich  was  then  deemed  infepar- 
able  from  matter.  But  that  fomething  more  was  meant  feems  undeniable  ;  for  immediately  after  the  words 
which  wx  have  quoted,  Plutarch  proceeds  to  affirm  that  the  wifeft  men  declare  eivcci  S'vo  KccSotrsp  avitit^vovey  that 
there  are  two  godsy  as^  it  were  of  contrary  trades  or  craftSy  of  which  one  is  the  author  of  all  good  and  the  Other  of 
all  evil.  See  Mojlmnu  ed,  Cudworth*  Syjiem,  Intelk^*  lib.  i.  cap.  4.  §  13. 
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Plate  his  effence  to  be  infinitely  removed  from  the  compre- 
CCCCXf.  niind  but  his  own;  and _ they  fuppofe 

him  to  manifclt  his  power  by  the  operation  of  his  di¬ 
vine  fpirit,  whom  they  name  Vishnou  tht  pervader,  and 
Ne'ra'van  or  moving  on  the  vusiten,  both  in  the  maicu- 
Ilne  gender;  wlience  he  is  often  denominated  the^g// 
ma/r.  When  they  confider  the  divine  power  as  exerted  m 
creatins.  or  giving  exiftence  to  that  which  exifted  not  be¬ 
fore,  they  call  the  deity  Brahma'  ;  when  they  vkw 
him  in  the  light  ol  dejlroyer,  or  rather  changer  of  forme, 
they  give  him  a  thoufand  names,  of  which  SiVA,  Is- 
wara,  and  Mahadev-a,  are  the  moft  common  ;  and 
when  they  confider  him  as  the  preferver  of  created 
things,  they  give  him  the  name  of  Vishnou.  As  the 
foul  of  the  world,  or  the  pervading  mind,  fo  hnciy  de- 
fcribed  by  Virgil,  we  fee  JovE  reprefented  by  feveial 
Roman  poets  ;  and  with  great  fublimity  by  Lucan  in 
the  well  known  fpeech  of  Cato  concerning  the  Ammo- 
nian  oracle.  ‘  Jupiter  is  wherever  we  look,  wherever  wt 
move.’  This  is  precifely  the  Indian  idea  of  Vishnou: 
for  fince  the  power  of  preferring  crated  things  by  a 
fuperintending  providence  belongs  eminently  to  the  god¬ 
head,  they  hold  that  power  to  exift  tranfcendantly  in 
the  prejerving  member  of  the  triad,  whom  they  fup- 
pofe  to  be  everywhere  always,  not  in  iubltance, 
but  in  fpirit  and  jenergy.”  ITis  fupreme  god  Brah- 
ME,  in  his  triple  form,  is  the  only  felfexiftent  divinity 
acknowledged  by  the  philofophical  Hindoos.  1  he 
other  divinities  Genesa,  Indra,  Cuvera,  &c.  are 
all  looked  upon  either  as  his  creatures  or  his  children  ; 
and  of  courfe  are  worlhipped  only  with  infenor  adora- 

tion.  •  f 

It  was  upon  this  principle  of  the  generation  oi  the 
<rods,  and  of  their  ading  as  minifters  to  the  hipreme 
that  all  the  philofophers  of  Greece,  w'ho  vvjere 
inlenor  di-  not  atheifts,  worlhipped  many  divinities,  though  they 
vinities.  either  openly  condemned  or  fecretly  defpiied  the  traai- 
tions  of  the  poets  refpeding  the  amours  and  villanies 
of  Jupiter,  Venus,  Mercury,  and  the  reft  of  the  tribe. 
It  was  the  fame  principle  fmcerely  admitted,  and  not 
an  ill-timed  jell,  as  has  been  abfurdly  fuppofed,  that 
made  Socrates,  after  he  had  fwallowed  the  poifon,  re- 
queft  his  friend  to  offer  a  votive  cock  for  him  to  XlU 

^*^But  a  theogony  was  not  peculiar  to  the  Greeks,  Ro¬ 
mans,  and  the  Hindoos  ;  it  made  part  of  every  fyftem 
of  polytheifm.  Even  the  Egyptians  theinlelves,  the 
groffeft  of  all  Idolaters,  believed  m  one  felf-exiftmg  God, 
from  whom  all  their  other  divinities  defcended  by 
ration.  This  appears  probable  from  the  writings  of  Ho¬ 
rns  Apollo,  Jamblicus,  Porphyry,  and  many  other  an¬ 
cient  authors  ;  but  if  the  infcription  on  the  gates  of  the 
temple  oi  Neith  in  Sah,  as  we  have  it  from  Plutarch 
and  Proclus,  be  genuine,  it  will  admit  of  no  doubt. 
This  famous  infcription,  according  to  the  lail  of  thefe 
writers,  was  to  this  purpofe :  “  I  am  whatever  is,  what- 
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ever  ftiall  be,  and  whatever  hath  been.  My  veil  no  Theogony 
man  hath  removed.  The  offspring  which  I  brought 

forth  was  the  fun  (e)”  t  j  • 

The  Perfian  magi,  as  we  have  feen,  believed  m  two 
felf-exiflent  principles,  a  good  and  an  evil :  but  if 
genes  Laertius  deferves  to  be  credited,  they  held  that 
Ire,  earth,  and  water,  which  they  called  gods,  were  ge- 
nerc^ted  of  thefe  two.  It  was  obferved  m  the  begin¬ 
ning  of  this  article,  that  the  firft  objed  of  idolatrous 
worfhip  was  probably  the  fun,  and  that  this  fpecies  ot 
idolatry  took  its  rife  in  Chaldea  or  Periia.  But  when 
it  became  the  practice  of  eaftern  monarchs  to  conceal 
themfelves  wholly  from  their  people,  the  cuftorn,  as 
implying  dignity,  was  fuppofed  to  prevail  as  well  in 
heaven  as  on  earth  ;  and  Zoroafter,  the  reformer  of 
the  Peifian  theology,  taught*,  that  “  Ormuvd  was  as  *  Pluinrch, 
far  removed  from  the  fun  as  the  fun  is  removed  from 
earth.’ ^  According  to  this  modification  oi  magianifm,  •> 
the  fun  was  one  of  the  generated  gods,  and  held  the 
office  of  prime  minifter  or  vicegerent  to  the  mvilible 
fountain  of  light  and  good.  Still,  however,  a  felf-ex- 
iflent  principle  of  evil  was  admitted  ;  but  though  he 
could  not  be  deftroyed  or  annihilated  by  any  power,  it 
was  believed  that  he  would  at  laft  be  completely  van- 
quifhed  by  Ormuzd  and  his  minifters,  and  rendered 
thenceforward  incapable  of  producing  any  mifehief. 

From  this  fliort  view  of  pol/theifm,  as  we  find  it  de¬ 
lineated  by  the  beft  writers  of  antiqnity,  we  think  our- 
felves  warranted  to  conclude,  that  the  whole  pagan 
world  believed  in  but  one^  or  at  moft  tjvo^  self-exist¬ 
ent  GODS,  from  whom  they  conceived  all  the  other 
divinities  to  have  defcended  in  a  manner  analogous  to 
human  generation.  It  appears,  however,  that  the  vul- 
gar  pagans  confidered  each  divinity  as  fupreme  and  un¬ 
accountable  wfithin  his  own  province,  and  therefore  in- 
titled  to  worftiip,  which  relied  ultimately  in  lumfelt.  33 
The  philofophers,  on  the  other  hand,  feem  to  have  Vulgar  po- 
viewedthe  inferior  gods  as  accountable  for  ^ 

of  their  condud  to  Him  who  was  their  lire  and  love- 
reign,  and  to  have  paid  to  them  only  that  inferior  kmd^j^g  philo- 
of  devotion  which  the  church  of  Rome  pays  to  departed  fophers. 
faints.  The  vulgar  pagans  were  funk  in  the  grolfell 
ignorance,  from  which  ftatefmen,  priefts,  and  poets,  ex¬ 
erted  their  utmoft  influence  to  keep  them  from  ®yier- 
glng ;  for  it  was  a  maxim  which,  however  abfurd, 
was  unlverfally  received,  that  “  there  were  many  things 
true  in  religion  *,  which  it  was  not  convenient  for  the  *  v«rro 
vulgar  to  know  ;  and  fome  things  which,  though  felfe,‘’^“^^ 
it  was  yet  expedient  that  they  ihoula  believe.  i  lie 
polytheifm  and  idolatry  of  the  vulgar,  therefore,  was 
their  misfortune  rather  than  their  fault.  But  the 
philofouhers  were  wholly  “  without  cxcufe  *  ;  be-  *  Pom.  f. 
caufe  that  when  they  knew  God,  they  glorified  him 20. 
not  as  God,  neither  were  thankful,  but  became  vain  in  -i* 
their  imaginations,  and  their  fooliffi  heart  w*a3  darken¬ 
ed.  Profeffing  themfelves  wife,  they  became  fools,  and 
worfliipped  and  ferved  the  creature  more  than  the  Cre¬ 
ator,  who  is  God  hlelfed  for  ever.” 


,  To.  fuov  VIT«.«  ovhiC  aortyLut-v^n.  'O.  yya  y.xgTrm  irixov,  ixiot  (...do. 

'rXitt  d  by  CuLorth,  denied  by  Molhelm,  and  doubted  by  Jablonflci. 
IS  admittea  oy  .  ^  IntelkSual  Syfem,  and 


(e)  Ta  ov7«,  xai  to.  y.ctt  ret  ytyovorec 

The  antiquity  of  this  infcription  is  ad . .  r  u  at  ‘rn’o 

The  reader  who  wifties  to  know  their  arguments  may  confuit  JMomeim  5 

Jablonflii’s  Panthon  Mgypthrum, 


Tolytrl* 

ehuni. 
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POLYTRICHUM,  m  botany  ;  A  genus  of  tlie  or-  ground, 
der  of  mufci,  belonging  to  the  cryptogamia  clafs  of 
plants.  The  anthera  >3  operciilatcd,  and  placed  upon 
a  veiy-  fmall  apophyfis  or  articulation  ;  the  calyptra  vil¬ 
lous  ;  the  liar  of  the  female  is  on  a  diftlndl  individual. 

1  here  are  three  fpecies ;  the  moll  remarkable  of  which 
is  the  commune,  or  great  golden  maiden-hair,  fre¬ 
quently  to  be  met  with  in  the  bogs  and  wet  places 
of  this  country.  It  grows  in  patches,  the  ftalks'ere<^, 
generally  fingle  and  unbranched,  from  three  inches  to 
a  foot,  or  even  a  yard  high.  The  leaves  are  nume¬ 
rous,  ftiff,  lanceolate,  acute,  growing  round  the  llalk 
without  order,  and,  if  viewed  with  a  microfeope,  ap 
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about  two  yards  fqnarc,  or  of  the  fize  of  a 
common  blanket ;  then  beginning  at  one  corner,  they 
gently  fever  the  turf  from  the  ground,  and  as  the  roots 
or  the  mofs  are  clokly  interwoven  and  matted  to  ere- 
ther,  they  by  degrees  Itrip  off  the  whole  circuinfcrlbed 
turf  in  one  entire  piece  ;  afterwards  they  mark  and 
draw  up  another  piece,  exaflly  corrcfpoiiding  with  the 
lint ;  then,  (baking  them  both  with  their  hands,  they 
lay  one  upon  the  ground,  with  the  mofs  uppermod, 
initead  of  a  matrafs,  and  the  other  over  it,  with  the 
mofs  downwards,  initead  of  a  rug  ;  and  between  them 
both  take  a  comfortable  nap,  free  from  fleas  and  buo-s, 
and  without  fear  of  contagious  dillempers.  It  is  pro- 


pear  to  have  their  edges  finely  ferrated.  The;  are  bable  they  might  tak^e hh;  of  mS  fuchl Xi 
a  bright  green  when  young:  and  frelh,  but  reddilh  when  fr  OlTl  ^  1 1  ^  _  _  ^  1 


a  bright  green  when  young  and  frelh,  but  reddilh  when 
dried  or  in  decay  :  the  filaments,  or  peduncles,  are  of  a 
fhining  red,  or  orange  colour,  from  two  to  four  inches 
long,  arifing  fingly  from  the  top  of  the  llalks,  and  fur- 
rounded  at  their  bafe  with  a  cylindrical  tubular  vagi¬ 
na,  or  perichjEtium.  The  anthera,  or  capfuie,  is  qua¬ 
drangular,  green  at  frft,  afterwards  yellow,  and  red 
when  ripe,  having  an  annular  pedehal,  or  apophyfis,  at 
its  bafe.  The  operculum  is  fiat,  with  a  projedling  point 
in  the  centre  ;  and  underneath  is  a  whitilh  circular 
unembrane,  placed  in  tne  middle  of  the  capfule’s  ori- 
hce,^  and  fullained  there  by  numerous  arched  threads, 
or  cilia,  conne6led  by  one  end  to  the  circumference  of 


'  ,  /  , - 1  ;  V:  wai  wiuii  Liic  reit  01  Lne  u-reelc  princes,  Ihe  be- 

this  m.embrane,  and  by  the  other  fallened  to  the  ring  .came  the  foie  millrefs  of  tlie  kingdom.  After  the  Tro- 


from  the  bear,  a  cohabitant  of  their  country,  which 
prepares  liis  winter-quarters  with  a  large  colledion  of 

CCCXX^I  Musci,  p.  473.  and  Plate 

I^^OTYX^NUS,  or  Poly/enus.  See  Poly/enus. 

I  0L\  XO,  a  prieliefs  of  Apollo’s  temple  in  Lem¬ 
nos.  She  was  likewife  nurle  to  queen  Hypllpyle.  It 
was  by  her  advice  that  the  Lemnian  women  murdered 

all  their  hulbands. - There  was  another  Polyxo,  a 

native  of  Argos,  who  married  Tlepolemus  foil  of  Her¬ 
cules.  She  followed  him  to  Rhodes  after  the  murder 
of  his  uncle  Licymiiius  ;  and  when  he  departed  for  the 
1  rojan  war  with  the  reft  of  the  'Greek  princes,  ftie  be- 


•^of  the  anthera.  The  pollen,  or,  as  others  term  it,  the 
feed,  is  freed  from  the  anthera  or  capfuie  through  the 
fpacc  between  the  cilia.  The  calyptra  is  twofold,  an 
internal  and  external  one  ;  both  which  at  firft  entirely 
cover  and  hang  over  the  antliera.  The  internal  one  is 
conical,  membranaceous,  and  fmooth  ;  the  external  one 
is  compofed  only'^f  tawny  hairs,  conneded  into  a  fort 
of  mat,  lacerated  at  the  bafe,  and  ferving  like  a  roof 
-of  thatch  to  defend  the  other.  Befides  the  ftalks  be¬ 
fore  deferibed,  there  are  commonly  fome  ethers  near  at 
hand,  which  are  deftitute  both  of  filaments  and  cap- 
fules,  but  are  terminated  with  a  kind  of  rofaceous  cUp, 
cither  of  a  bright  red  or  yellowilh  colour,  compofed  of 
leaves  of  different  fizes,  the  outermoft  broad,  the  in- 
nermoft  lanceolate,  growing  gradually  more  and  more 
fine  and  (lender  to  the  centre,  hhis  cup  is  looked  upon 
by  Linnseus  as  the  female  flower  of  this  mofs  ;  but 
Haller  is  of  opinion,  that  it  is  only  the  gem  or  origin  of 
a  new  ftalk,  which  frequently  rifes  from  its  centre,  and 
this  again  becomes  fometimes  proliferous.  1  here  are 
two  varieties  of  this  mofs  :  the  firft  has  much  fhorter 
ftalks  than  the  preceding,  and  often  branched  ;  the 
leaves  ftilfer,  ere<R,  and  more  crowded  ;  in  other  re- 
fpedls  the  fame.  The  other  has  a  ftalk  fcarcely  more 
than  half  an  inch  high,  terminated  with  a  duller  of  li¬ 
near,  ered,  rigid  leaves,  for  the  moll  part  entire  on  the 
edges,  and  tipped  each  with  a  white  hair.  The  fila¬ 
ment  is  about  an  inch  high,  and  the  capfuie  quadrangular. 
I  he^  female  flower,  or  gem,  is  of  a  bright  red  colour. 

Ihe  firft  kind,  when  it  grows  long  enough  for  the 
purpofe,  is  fom.etimes  ufed  in  England  and  Holland  to 
make  brooms  or  brulhes.  Of  the  female  fort  the  Lap¬ 
landers,  when  obliged  to  deep  in  defert  places,  fre¬ 
quently  make  a  fpeedy  and  convenient  bed.  Their 
manner  of  doing  it  is  curious :  Where  this  mofs  arrows 
thick  together,  they  mark  out,  with  a  knife,  a  piece  of 


jan  war,  Helen  fled  from  Pelopoiinefus  to  Rhodes, 
where  Polyxo  reigned.  Polyxo  detained  her ;  and  to 
punifla  her  as  being  the  caule  of  a  war  in  which  Tlepo* 
lemus  had  perilhed,  Ihe  ordered  her  to  be  hanged  on  a 
tree  by  her  female  fervants,  difguifed  in  the  habit  of 
Furies. 

POIvlACE^,  {pomum  “  an  apple,”)  the  name  of 
the  36th  order  in  Linmsus’s  Fragments  of  a  Natural 
Method,  the  genera  of  which  have  a  pulpy  efculent  fruit 
of  the  apple,  berry,  and  cherry  kind.  See  Botany, 
Se(R.  vi.  p.  465. 

POMATUM,  an  unguent  generally  ufed  in  drelTmg 
the  hair.  It  is  alfo  ufed  a^  a  medicine.  See  Phar¬ 
macy,  11°  636,  See. 

POMEGRANATE.  See  Punica. 

1  OMERANIA,  a  province  of  Germany,  in  the 
'  circle  of  Upper  Saxony,  with  the  title  of  a  duchy.  It 
is  bounded  on  the  north  by  the  Baltic  Sea,  on  the  call 
by  Prulfia  and  Poland,  on  the  fouth  by  the  marquifate 
of  Brandenburg,  and  on  the  weft  by  the  duchy  of 
Mecklenburg  ;  and  is  about  250  miles  in  length,  and 
in  fome  places  75  miles  and  in  others  50  in  breadth. 
It  is  watered  by  feveral  rivers,  the  moll  confiderable  of 
whicli  are  the  Oder,  the  Pene,  the  Rega,  the  Perfant, 
the  Wipper,  the  Stolp,  the  Lupo,  and  the  Lobo.  The 
air  is  cold ;  but  the  foil  abounds  in  puftures,  and  pro¬ 
duces  corn,  of  which  a  great  deal  is  exported.  It  is  a 
flat  countiy;  containing  many  lakes,  woods,  and  fo- 
refts,  and  has  feveral  good  harbours.  It  is  divided  into 
the  Hither  and  ^farther  Pomerania,  and  the  territories 
of  the  kings  or  Sweden  and  Prulfia  in  this  duchy  are 
divided  by  tue  river  Pene. 

POMET  (Peter),  an  able  driiggift  at  Paris,  was 
born  in  1658.  He  colledled  at  a  great  expence  from 
all  coiintnes  drugs  of  every  kind,  and  rendered  himfelf 
celebrated  by  his  book  entitled  H^oire  Genet  ale  dss 

Drogues^ 
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jra-nfret  Droguff,  wlu’ch  is  the  moft  complete  book  on  the  fub- 
II  iea  that  has  yet  been  printed.  He  gave  demonftra- 
rommer-  refpea  to  his  drugs  In  the  king’s  garden, 

and  a  catalogue  of  all  the  drugs  contained  in  h's  work, 

-  with  a  lift  of  all  the  rarities  of  his  cabinet,  which  he 

propofed  to  publifn  hy  fubfeription  ;  but  was  prevented 
by  his  death,  which  happened  In  1699,  upon  the  very 
day  when  the  patent  for  a  pcnfion  granted  him  oy 

Jjouis  XIV.  was  made  out.  ^  r  r  i. 

POMFRET  (John),  an  Englifh  poet,  ton  of  the 
reaor  of  Luton  in  Bedfordfl-ure,  was  born  m  1667, 
and  educated  at  Cambridge  ;  after  which  be  took  or¬ 
ders,  and  was  prefented  to  the  hwng  of  Malden  _iii 
Bedfordfliire.  About  1 703  he  v^ent  to  London  tor 
inftitiition  to  a  larger  and  vciy  confiderable  living  but 
was  ftopped  fome  time  by  Compton,  then  bilhop  of  a.011- 
don,  on  account  of  thefe  four  lines  of  his  poem,  entitled 
the  Choice  : 

“  And  as  I  near  approach’d  the  verge  of  life. 

Some  kind  relation  (for  Pd  have  no  wife) 

Should  take  upon  him  all  .my  wordly  care. 

While  I  did  for  a  better  Hate  prepare.” 

The  parenthefes  in  thefe  lines  were  fo  malicioufly  repre- 
fented,  that  the  good  biihop  was  maae  to  believe 
that  Pomfret  preferred  a  milli'efs  to  a  wife.  But  he 
was  foon  convinced  that  this  reprefentation  was  the 
mere  effca  of  malice,  as  Pomfret  at  that  time  was  ac¬ 
tually  married.  The  oppofition,  liowever,  which  his 
flanderers  had  made  to,  him  had  its  effeft  ;  for,  be¬ 
ing  by  this  obliged  to  ftay  in  London  longer  than  he 
intended,  he  catched  the  fmallpox,  and  died  of  it, 

aged  35.  .  .  •  L 

He  publiflied  a  volume  of  his  poems  in  1 699,  with  a 
very  modeH  and  fenfible  preface.  ^  Two  pieces  of  his 
were  publifhed  after  his  death  by  bis  friend  1  hilalethes  ^ 
one  intitled  Reafon,  and  written  in  1700,  when  tnc 
difpulcs  about  the  Trinity  ran  high;  the  other  Dies 
or  the  “  Laft  Epiphany,”  a  Pindaric  ode. 
His  verfihcation  is  not  unmuf  cal  ;  but  there  is  not  the 
force  in  Ins  Vv'riiings  which  is  necelfary  to  coiiflitute 
a  poet.  A  diffenting  teacher  of  his  name,  and  who 
publlfned  fome  rhimes  upon  fplritual  fubjefls,  occa- 
ficned  fanaticifm  to  be  imputed  to  him ;  but  bis  fnend 
Philalethes  has  juilly  cleared  him  from  the  imputation. 
Pomfret  bad  a  very  itrong  mixture  of  devotion  in  him, 
but  no  fanata  ifni. 

“  The  Choice  (fays  Hr  Johnfon)  exhibits  a  fyftem 
of  life  adapted  to  common  notions,  and  equal  to  com¬ 
mon  expe6lations  ;  fuch  a  Hate  as  affords  plenty  and 
tranquillity,  without  exclufioa  of  intelkaual  pleafures. 
Perhaps  no  compoiition  in  our  language  has  been  of- 
tener  perufed  than  Pomfret’s  Choice.  In  his  other 
poems  there  is  an  eafy  volubility  ;  the  pleafure  of  fmooth 
metre  is  afforded  to  the  ear,  and  the  mind  is  not  op- 
preffed  with  ponderous,  .or  intangled  with  intricate,  fen- 
timent.  He  pleafes  many  ;  and  he  who  pleafes  many 
muft  have  merit.” 

POMME  ,  or  Pommette',  in  heraldry,  is  a  crofs 
with  one  or  more  balls,  or  knobs  at  each  of  the  ends. 

POMMEL,  or  Pummel,  in  the  manege,  a  piece 
cf  brafs  or  other  matter  at  the  top  and  in  the  middle 
of  the  faddle-bow. 

P.OMMERCULLIA,  In  botany  :  A  genus  of  the 
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monogynia  order,  belonging  to  the  triandna  clafs 
plants ;  and  In  the  natural  method  ranking  under  the 
4th  order,  Granma,  The  calyx  is  bivalved,  and  fha- 
ped  like  a  top  ;  the  valvula  quadrifid,  and  bearded  on 
tlie  back.  The  corolla  has  two  unequal  valves ;  the 
filaments  three,  with  long  pointed  antheras  ;  the  flyle 
fimple.  The  whole  flower  forms  itfelf  into  a  fharp 
point,  and  the  corolla  fervCs  as  a  covering  to  the  feed, 
which  is  long,  clear,  and  fmooth.  There  is  only  one 
fpecies,  viz.  the  Dianthoides. 

POMCERIUM,  In  Roman  antiquity,  was,  accord¬ 
ing  to  Livy,  that  fpace  of  ground,  both  within  and 
without  the  walls,  which  the  augurs,  at  the  firft  build¬ 
ing  of  cities,  fokmriiy  confecrated,  and  on  which  no 
edifices  were  allowed  to  be  raifed.  Plutarch  gives  this 
account  of  the  ceremony  of  drawing  the  pomccrium  : 

‘‘  They  dug  a  trench,  and  threw  into  it  the  firft-fruits 
cf  all  things,  either  good  by  cuflom,  or  necefTary  by  na¬ 
ture  ;  and  ever)''  man  taking  a  fmall  turf  of  earth  of  the 
country  from  whence  he  came,  they  call  them  in  pro- 
iniicuoufiy.  Then  making  this  trench  their  centre, 
they  deferibed  the  city  in  a  circle  round  it.  After  this, 
theVounder  yoking  a  bull  and  a  cow  together,  plough¬ 
ed  a  deep  furrow,"  with  a  brazen  ploughfhare,  round 
the  bounds.  The  attendants  took  care  that  all  the  clods 
fell  inwards,  /.  e.  toward  the  city.  This  furrow  they 
called  pomceriunij  and  built  the  wall  upon  it.”--  Plu¬ 
tarch,  ill  this  account,  is  to  be  underftood  as  fptaking 
of  Rome. 

PoMOERiuM  Proferre^  fignifies  to  extend  or  enlarge  a 
city,  which  could  not  be  done  by  any,  but  thofe  who^ 
had  taken  away  fome  part  of  an  enemy’s  country  in 
war.  But  this  qualification  was  fometimes  difpenfed 
with.  '  Pomanum  is  quaji  pone  mcnia,  “  behind  the 
walls.” 

POMONA,  in  fabulous  liiflor)',  the  tutelar  deity  of 
orchards  and  fruit-trees.  See  Vertumnus. 

POMPEII  (anc.  geog.),  a  town  of  Campania  near 
Herculaneum,  mad  dellroyed  along  with  it  by  the  great 
eruption  of  Vefiivius  in  the  time  of  Titus.  See  Her¬ 
culaneum.  It  is  about  15  miles  from  Naples,  and 
fix  or  feven  from  Portici — So  much  has  been  faid  and 
written  on  the  difeovery  of  this  place,  as  makes  it  un- 
neceffary  for  us  to  fay  much  :  we  fliall  therefore  only 
give  a  ihort  extrad  on  the  fubjedi  from  an  anonymous 
work  lately  publiflied,  apparently  of  confiderable  merit. 

“  On  entering  the  city  (fays  our  author  |1),  the  firH  ({  Conp.tr^- 
object  is  a  pretty  fquare,  with  arcades,  after  the 
fent  manner  of  Italy.  'Phis  was,  as  it  is  imagined,  the 
quarter  of  the  foldiers;  numbers  of  military  weapons 
being  found  here.  quifitwns  cn 

A  narrow,  but  long  ftreet,  with  feveral  fhops  on  each  Nniionsl 
fide,  is  now  perfe<51;ly  cleanfed  from  Its  rubbifli,  and 
good  prefervation.  Each  houfe  has  a  court.  In  fome 
of  them  are  paintings  al  frefco,  principally  in  chiaro- 
feuro  ;  and  their  colours  not  in  the  leaft  injured  by  time. 

The  few  colours  which  the  ancients  knew  were  extraA- 
ed  only  from  minerals ;  and  this  may  be  a  fuflicient  rea¬ 
fon  for  their  freflmsfs.  The  ftreet  Is  paved  with  Irre¬ 
gular  Hones  of  a  foot  and  half  or  two  feet  long,  like 
the  A  ppian  wa)r. 

“  In  difeovering  tfo  city,  it  was  at  firH  doubted^ 
w^hether  it  were  afiually  Pompeii :  but  the  name  in- 
feribed  over  the  gatevray  out  it  beyond  all  doubt.  The 

fkeleton&.' 
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Pompcy  fkeletons  found  were  innumerable,  It  Is  faid  that  many 
p  li  had  fpades  in  their  hands,  endeavouring,  probably  at 
tius.  *  away  the  torrent  of  afhes  with  which  they 

Up  ^  were  deluged.  Indeed  the  fatisfadlion  which  is  felt  at 
the  view  of  ancient  habitations,  is  much  allayed  by  ine¬ 
vitable  refledlions  on  this  frightful  fcene  of  defolation, 
though  at  the  diftance  of  fo  many  centuries. 

An  ancient  villa  is  alfo  feen  entire  at  a  little  di¬ 
ftance  from  Pompeii.  The  houfe  is  really  elegant  and 
fpacious,  but  only  two  ftories  high.  The  pavement  of 
the  chambers  is  compofed  of  teftelated  marble,  and, 
when  polifhed,  difplays  the  defign  perfedly  well. — 
There  is  fome  at  the  mufeum  of  Portici  brought  from 
this  place,  which  the  eye.  would  really  miftake  for  paint¬ 
ing.  Under  the  houfe  is  a  fine  triangular  cellar,  of 
which  each  part  is  roo  feet  long,  well  iilled  with  am- 
phorse.  The' flceletons  of  29  perfons  were  found  here, 
fuppofed  to  have  fled  to  it  for  fafety.  Each  houfe  is 
fllied  with  aflics :  they  have  almoft  penetrated  through 
every  crevice  ;  and  it  is  incredible  how  fuch  a  volume  of 
them  could  have  been  thrown  out  by  Vcfuvius  with  fuf- 
fleient  force  to  have  reached  fo  far.”  See  Swinburne’s 
Travels  in  the  Two  Sicilies,  vol.  2.  p.  98,  &c. ;  Lady 
Miller’s  Letters,  or  De  La  Lande ;  Captain  Suther¬ 
land’s  Tour  up  the  Straits,  from  Gibraltar  to  GonJlantU 
nople,  p.  75.  &c.  ;  Dr  Smith’s  Sketch  of  a  Tour  on  the 
Continent,  in  1786  and  1787,  vol.  2.  p.  ii8,  &c.  ; 
and  Watkins’s  Tour  through  Swifferland,  Italy,  See, 

POMPEY  the  Great,  (Cneius  Pompeius  Mag¬ 
nus),  the  i-enowned  rival  of  Julius  Caefar.  Being  de¬ 
feated  by  him  at  the  battle  of  Pharfalia,  owing  to  the 
.defedion  of  his  cavalry,  he  fled  to  Egypt  by  fea,  where 
lie  was  bafely  aflaflinated  by  order  of  Theodotus, 
prime  minifter  to  Ptolemy  the  Younger,  then  a  minor, 
5  See  Rome,  48  1^*  C  *. 

POMPEYS  (Cneius  and  Sextus),  his  fons,  com¬ 
manded  a  powerful  army  when  they  loft  their  illuftrious 
father.  Julius  Cfefar  purfued  them  into  Spain,  and  de¬ 
feated  them  at  the  battle  of  Munda,  in  which  Cneius 
was  flain,  45  B.  C.  Sextus  made  himfelf  mafter  of 
Sicily  ;  but  being  defeated  in  the  celebrated  naval  en¬ 
gagement  at  Adium  by  Auguftus  and  Lepidus,  he 
fled  to  Afia  with  only  7  fliips,  the  remains  of  his  fleet, 
which  confifted  of  more  than  350;  and  from  thence, 
unable  to  continue  the  war,  he  was  obliged  to  retire 
to  Lefbos,  where  renewing  the  war  by  railing  an  army, 
and  feizing  on  fome  confiderable  cities,  Marcus  Titius, 
in  the  intereft  of  Marc  Antony,  gave  him  battle,  de¬ 
feated  him,  took  him  prifoner,  and  bafely  put  him  to 
death,  35  B.  C.  See  Rome. 

PoMrEY^s-PilJar,  See  Alexandria,  p.  393. 
POMPILUS,  in  ichthyology,  a  fpecies  of  Cory- 

PHOENA. 

POMPONATIUS  (Peter),  an  eminent  Italian  phi- 
lofopher,  was  born  at  Mantua  in  1 462.  He  was  of  fo  fmall 
a  ftature,  that  he  was  little  better  than  a  dwarf;  yet  he 
poflefled  an  exalted  genius,  and  was  confidered  as  one  of 
the  greateft  philofophers  of  the  age  in  which  he  lived.  He 
taught  philofophy,  firft  at  Padua  and  afterwards  at  Bo- 
logna,  with  the  higheft  reputation.  He  had  frequent  dif- 
putations  with  the  celebrated  Achlllini,  wliofe  puzzling 
objeaions  would  have  confounded  him,  had  it  not  been 
for  bis  flail  in  panying  them  by  fome  joke.  His  book 
,  JDe  Immortalitate  Animte,^  piiblilhed  in  1516,  made  a 
great  noife.  He  maintained,  that  the  immortality  of 


the  foul  could  not  be  proved  by  philofophical  reafons ;  Pomponiuj 
but  folemnly  declared  his  belief  of  it  as  an  article  of  H 
faith.  This  precaution  did  not,  however,  fave  him  ;  . 
many  adverfaries  rofe  up  againft  him,  who  did  not 
fcruple  to  treat  him  as  an  atheift ;  and  the  monks  pro¬ 
cured  his  book,  although  he  wrote  feveral  apologies  for 
it,  to  be  burnt  at  Venice.  His  book  upon  Incanta¬ 
tions  was  alfo  thought  very  dangerous.  He  Ihows  in 
it,  that  he  believed  nothing  of  magic  and  forcery ;  and 
he  lays  a  prodigious  ftrefs  on  occult  virtues  in  certain 
men,  by  which  they  produced  miraculous  effeds.  He 
gives  a  great  many  examples  of  this;  but  his  adverfaries 
do  not  admit  them  to  be  true,  or  free  from  magic.— 
Pauljovius  fays,  that  he  died  in  1525,  in  his  grand 
climaaeric.  He  was  three  times  married  ;  and  had  but 
one  daughter,  to  whom  he  left  a  lai-ge  funi  of  money. 

He  ufed  to  apply  himfelf  to  the  folution  of  difficulties 
fo  ^  very  intenfely,  that  he  frequently  forgot  to  eat, 
drink,  fleep,  and  perform  the  ordinary  fundions  of  na¬ 
ture  :  nay,  it  made  him  almoft  diftraaed,  and  a  laugh- 
ing-ftock  to  every  one,  as  he  himfelf  tells  ns. 

POMPONIUS  MELA.  See  Mela. 

POMUM,  an  Apple  ;  a  fpecies  of  feed-veflel,  com¬ 
pofed  of  a  fucculent  flefliy  pulp  ;  in  the  middle  of  which 
is  generally  found  a  membranous  capfule,  with  a  num¬ 
ber  of  cells,  or  cavities,  for  containing  the  feeds.  Seed- 
veflels  of  this  kind*  have  no  external  opening  or  valve. 

At  the  end  oppofite  to  the  foot-ftalk  is  frequently  a 
fmall  cavity,  called  by  the  gardeners  the  of  the  fruit, 

and  by  botanifts  umbilicus,  the  navel,”  from  its  fan¬ 
cied  refemblance  to  the  navel  in  animals.  Gourd,  cu¬ 
cumber,  melon,  pomegranate,  pear,  and  apple,  furnifli 
inftances  of  the  fruit  or  feed-veflel  in  queftion. 

POND,  or  FisH-Pond,  See  Fisn-Ponds, 

Pond,  is  a  fmall  pool  or  lake  of  water  from  whence 
no  ftream  ifliies.  In  the  TranfaBions  of  the  Society  in- 
flituted  at  London  for  the  Encouragement  of  Arts,  Manu- 
faBures,  and  Commerce,  vol.  viii.  and  printed  in  the  year 
1790,  there  is  a  fliort  account  of  a  machine  for  drain¬ 
ing  ponds  without  difturbiiig  the  mud.  It  was  com¬ 
municated  to  the  fociety,  together  with  a  drawing  and 
model  of  the  machine,  by  Lieutenant-colonel  Danfey. 

The  model  was  made  from  the  defeription  of  a  machine 
ufed  by  a  gentleman  near  Taunton  for  many  years  be-  | 

fore,  for  fupplying  a  cafeade  in  his  pleafure-groimds. —  ! 

The  colonel’s  regiment  was  then  lying  at'Windfor;  and 
thinking  that  the  invention  might  be  ufeful  to  fup-  ! 

ply  the  grand  cafeade  at  Virginia-water,  he  made  the 
model,  and  prefented  it  to  the  king,  who  was  graciouf- 
ly  pleafed  to  approve  of  it.  In  confequence  of  which, 
by  his  majefty’s  defire,  a  penftock  on  that  principle  wal& 
conftru(fted  from  the  model  at  one  of  the  ponds  in  the 
jieighbourbood. — The  colonel  thinks  the  machine  may  1 

be  ufeful  in  the  hands  of  men  of  fciencc,  and  applicable  ' 

to  filk,  cotton,  and  other  mills,  where  a  fteady  and  uni-  \ 

form  velocity  of  water  is  wanted  ;  which  might  be  re¬ 
gulated  at  pleafure,  occafioning  no  current  to  diftnrb 
the  mud  or  fiih,  as  the  ftream  conftantly  runs  from  the 
furface.  He  fays  he  has  often  made  the  experiment  by 
the  model  in  a  tub  of  water. 

Of  this  machine  we  have  given  an  engraving,  taken 
from  the  above-mentioned  Tranfaftions  ;  and  we  fliall 
now  add  the  defeription  which  accompanies  the  plate 
in  that  work. 

In  fig  ure  I.  A  is  the  pipe,  loaded  with  a  n’ra  of  lead,  Plate  1 
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Fend;  fuch  weight  as  ferves  to  fiiik  I't  below  the  furface  of 
II  the  water.  B  Is  the  difcliarging  pipe,  laid  through  the 
bank  HI.  C  Is  the  joint  on  which  the  pipe  A  turns 
its  form,  which  Is  (hown  fig.  2.  H  is  the  ball  or  float, 
which,  fwimming  on  the  furface  of  the  pond,  prevents 
the  pipe  A  from  defeending  deeper  than  the  length  of 
the  chain  by  which  they  are  connected.  E  is  a  chain 
winding  on  the  windlafs  F,  and  ferving  to  raife  the  tube 
A  above  the  furface  of  the  water,  when  the  machinery 
is  rfot  In  ufe.  G  is  a  ftage.  Ill  is  the  bank,  reprefent- 
cd  as  if  cut  through  at  I,  to  fhov/  the  tube  B  lying 
within  It.  K  is  a  pofl:  to  receive  the  tube  A  when 
lowered,  and  to  prevent  its  finking  in  the  mud.  In 
figure  2,  A  Is  a  caft  cylinder,  with  a  plate  or  check,  B, 
which  is  faftened  to  the  timber  of  the  tube  on  one  fide, 
but  not  on  the  otiier,  r.s  the  part  of  the  cylinder  C  turns 
in  the  hollow  of  the  wooden  tube  when  it  is  Immerged. 
A  piece  of  firong  foie  leather  Is  put  Infide  the  brafs- 
plate  B,  to  prevent  leaking. 

PoT^D-’lVeeciy  in  botany.  See  Potamogeton. 

PONDICHERRY,  Is  a  large  towm  of  Afia,  In  the 
peninfula  on  this  fide  the  Ganges,  and  on  the  coaft  of 
Coromandel.  Its  fituation  Is  low’,  and  the  (hips  anchor 
about  a  mile  and  a  half  from  it ;  nor  can  the  boats  or 
canoes  come  nearer  it  than  a  muflcet-fliot,  on  account  of 
the  breakers,  fo  that  the  blacks  come  in  flat-bottomed 
boats  to  carry  the  men  and  merchandifes  to  the  fleet. 
The  fort  Is  200  paces  from  the  fea,  and  very  irregii- 
lar  ;  built  with  bricks,  and  covered  with  fine  plafier,  re- 
fembling  white  marble.  The  huts  of  the  blacks  lie 
here  and  there,  and  the  w^alls  are  of  bamboos  mixed  with 
the  branches  of  trees.  The  French  are  greatly  addidl. 
ed  to  w’omen,  from  whom  they  catch  difeafes  that  ren¬ 
der  them  pale,  livid,  and  meagre,  with  a  frightful  af- 
pedl.  However,  feveral  of  the  French  are  married  to 
a  fort  of  Portuguefe  women,  who  are  of  a  mixed  breed, 
being  a  kind  of  Mulattoes.  The  country  about  it  is 
barren,  and  confequently  mod  of  their  provifions  are 
brought  from  other  places.  Their  trade  confills  of 
cotton-cloth,  filks,  pepper,  fidtpetre,  and  other  mer¬ 
chandifes  that  are  brought  from  Bengal.  With  re¬ 
gard  to  the  religion  of  the  natives,  the  moft  numerous 
are  the  Gentoos  ;  but  there  are  Mahometans  or  Moors 
who  hold  a  great  many  ridiculous  opinions.  The  Gen¬ 
toos  are  of  different  fedls,  and  that  of  the  Brahmins  are 
priefls.  The  cuflorn  of  women  burning  themfelves  with 
the  bodies  of  their  dead  hiifbands  was  very  common, 
but  of  late  much  difcountenanced;  The  flaves  or  fer- 
rants  are  very  numerous,  and  their  chief  food  is  rice. 
This  place  w^as  taken,  and  the  fortifications  demolifhed, 
by  Colonel  Coote ;  it  was  reftored  to  the  French  by 
the  peace  of  1763  ;  and  was  retaken  in  the  beginning 
of  the  prefent  war  with  the  French  republic.  It  is 
60  miles  fouth  of  Fort  St  George.  E.  Long.  79.  58. 
N.  Lat.  1 1.  42. 

POND  ICO,  an  ifland  of  the  Archipelago,  lying  on 
the  gulph  of  Ziton,  near  the  coaft  of  Negropont.  It 
is  fmall  and  uninhabited,  as  w^ell  as  tw^o  others  that  lie 
ftear  it. 

PONG-hou  IJlesy  in  the  province  ©f  Fo-kien  in 
China,  form  an  archipelago  between  the  port  of  Emouy 
smd  the  ifland  of  Formofa.  A  Chinefe  garrifon  is  kept 
here,  with  one  of  thofe  mandarines  who  are  called  Itte^ 
ratiy  w’hofe  principal  employment  ia  to  watch  the  trad- 
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mg  vefTels  which  pafs  from  China  to  Formofa,  or  from  Poniard 

Formofa  to  China.  Pontefra<Sl, 

As  tliefe  iflands  are  only  fand-banks  or  rocks,  the  .  - - ^ 

inhabitants  are  obliged  to  Import  every  neceffary  c ''  life ; 
neither  fhrubs  nor  bufhes  are  feen  upon  them  ;  all  their 
ornament  confifls  of  one  folitary  tree.  The  harbour  is 
good,  and  flieltered  from  every  wind ;  it  has  from  20 
to  25  feet  depth  of  water.  Although  it  is  an  uncul¬ 
tivated  and  uninhabited  ifland,  it  is  abfolutely  neceflai'y 
for  the  prefervatlon  of  Formofa,  which  has  no  port  ca¬ 
pable  of  recti%’Ing  veflels  that  draw  above  eight  feet  of 
water. 

PONIARD,  a  little  pointed  dagger, 'very  fliarp 
edged ;  borne  in  the  hand,  or  at  the  girdle,  or  hid  in 
the  pocket.  The  w^ord  is  formed  from  the  French 
potgnardy  and  that  from  poignecy  “  handful.” — The  po¬ 
niard  w’as  anciently  in  ver}-  great  ufe ;  but  It  Is  now  In 
a  good  mcafure  fet  afide,  except  among  afiaflins. — 

Sword  and  poniard  were  the  ancient  arms  of  duelifts ; 
and  are  fald  to  continue  filll  fo  among  the  Spa¬ 
niards.  The  pradice  of  fword  and  poniard  ilill  make  a 
part  of  the  exercife  taught  by  the  mailers  of  defence. 

PONS,  a  town  of  France,  In  Saintqiige,  very  famous 
in  the  time  of  the  Huguenots.  It  is  feated  on  a  hill, 
near  the  river  Siiigne,  10  miles  from  Saiutes.  W.  Long, 
o.  30.  N.  Lat.  45.  36. 

PONT-du-gard,  is  a  bridge  of  France,  in  Lower 
Languedoc,  built  over  the  river  Gordon,  which  ferved 
for  an  aqucdu6l.  It  is  a  very  remarkable  and  a  moll 
magnificent  work,  and  was  railed  by  the  ancient  Romans^ 

It  confills  of  three  bridges,  one  above  another  ;  the  np- 
permoll  of  which  was  the  aquedu^l,  to  convey  water 
to  the  city  of  Nifmes,  w^hich  is  eight  miles  to  the  fouth* 

They  are  altogether  192  feet  high,  and  the  uppermoR 
580  feet  long.  They  are  conllrii(5ed  between  tw’o  rocks. 

E.  Long.  4.  26.  N.  Lat.  43*  58. 

PONTEDERIA,  in  botany  :  A  genus  of  the  mo- 
nogynla  order,  belonging  to  the  hexandria  clafs  of 
plants  ;  and  in  the  natural  method  ranking  under  the 
fixth  order,  Enfita.  The  corolla  is  monopctalous,  fex- 
fid,  bilabiate  ;  there  are  three  llamina  inferted  into  the 
top,  and  three  into  the  tube  of  the  corolla  ;  the  cap- 
fule  Is  bilocular. 

PONTEFRACT,  or  Pomfret,  a  town  of  the 
Well  Riding  of  Yorklhlre  In  England,  fituated  on  the 
river  Are.  It  Is  faid  to  take  its  name  from  a  broken 
bridge,  which  is  fuppofed  to  have  been  laid  anciently 
over  that  marlhv  fpot  called  the  IVafh,  Here  are  the 
ruins  of  a  noble  old  callle,  where  Richard  II.  was 
barbaroufly  murdered,  and  two  of  Edw’ard  V.’s  uncles* 

The  collegiate  chapel  of  St  Clement,  which  had  a 
dean,  three  prebendaries,  See.  Is  IHU  dillinguilhable 
in  It.  This  town  has  a  good  market,  and  fairs  for 
horfes,  fiieep,  and  other  cattle.  It  is  a  corporationp 
governed  by  a  mayor,  recorder,  aldermen,  and  bur- 
gefles,  and  gives  title  of  earl  to  the  family  of  Fermor. 

In  the  reign  of  Queen  Elizabeth,  200 1.  was  left  by 
George  Talbot,  earl  of  Shrewlh^,  to  be  lent  for  ever, 
at  5  1.  a  time,  on  proper  fecurity,  for  three  years,  to 
the  poor  artificers  of  the  towm ;  and  Thomas  Went¬ 
worth,  Efq;  ancellor  to  the  marquis  of  Rocking- 
ham,  left  200 1-  to  the  charity-fchool.  A  branch  of 
the  great  Roman  militaxy”  way  called  Ermmjireeiy  which 
paired  from  Lincoln  to  York,  may  be  traced  betwixt 
y  y  this 
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Pontlfcx  town  and  Doncafter.  The  adjacent  country  yields 
I  II  plenty  of  limeftone,  together  with  liquorice  and  Ikirrets. 
I*  5*  53*  4^* 

PONTIFEX,  Pontiff,  or  Htgh^pnejl^  a  perfon 
who  has  the  fuperintendance  and  dire6tion  of  divine 
worfhlp,  as  the  offering  of  facrifices  and  other  religious 
folemnities.  The  Romans  had  a  college  of  pontiffs  \ 
and  over  thefe  a  fovereign  pontiff,  or  pontifex  maxi- 
rnus,  inflituted  by  Numa,  whofe  fundtion  it  was  to 
preferibe  the  ceremonies  each  god  was  to  be  worfhip- 
ped  withal,  compofe  the  rituals,  direct  the  veftals,  and 
for  a  good  while  to  perform  the  bufinefs  of  augury, 
till,  on  fome  fuperflitious  occafion,  he  was  prohibited 
intermeddling  therewith.  The  office  of  the  college  of 
pontiffs  was  to  affift  the  high-prieft  in  giving  judgment 
an  all  caufes  relating  to  religion,  inquiring  into  the 
lives  and  manners  of  the  inferior  prieds,  and  punifh- 
ing  them  if  they  faw  occafion,  &c.  The  Jews  too  had 
their  pontiffs ;  and  among  the  Romanifls,  the  pope  is 
itill  ftyled  the  fovereign  pontiff, 

PONTIFICATE,  is  ufed  for  the  date  or  dignity 
of  a  pontiff  or  high-prieft  ;  but  more  particularly  in 
modern  writers  for  the  reign  of  a  pope. 

PONTIUS  (Pilate.)  See  Pilate. 

PONTON,  or  Pontoon,  in  war,  a  kind  of  flat 
bottomed  boat,  whofe  carcafe  of  wood  is  lined  witliin 
and  without  with  tin  :  they  ferve  to  lay  bridges  over 
rivers  for  the  artillery  and  army  to  march  over.  The 
French  pontoons>  and  thofe  of  moft  other  powers,  are 
made  of  copper  on  the  outfide:  though  thefe  coil  more 
at  firft,  yet  they  laft  much  longer  than  thofe  of  tin  \ 
and  when  worn  out,  the  copper  fells  nearly  for  as 
much  as  it  coft  at  firft ;  but  when  ours  are  rendered 
ufelefs,  they  fell*  for  nothing.  Our  pontoons  are  2i 
feet  long,  five  feet  broad,  and  depth  within  two  feet  1.5 
inches. 

PoNTooN-Carrtage,  is  made  with  two  wheels  only, 
and  two  long  fide-pieces>  whofe  fore-ends  are  fupport- 
ed  by  a  limber ;  and  ferves  to  carry  the  pontoon,  boards, 
crofs-timbers,  anchors,  and  every  other  thing  neceffary 
for  making  a  bridge. 

PoNTOoN-Bridge^  is  made  of  pontoons  flipped  into 
the  water,  and  placed  about  five  or  fix  feet  afunder  p 
each  faftened  with  an  anchor,  when  the  river  has  a 
ftrong  current  ;  or  to  a  ftrong  rope  that  goes  acrofs  the 
river,  running  through  the  rings  of  the  pontoons.  Each 
boat  has  an  anchor,  cable,  baulks,  and  chefts.  The 
baulks  are  about  five  or  fix  inches  fquare,  and  21  feet 
long.  The  chefts  are  boards  joined  together  by  wooden 
bars,  about  three  feet  broad  and  1 2  feet  long.  The 
baulks  are  laid  acrofs  the  pontoons  at  fome  diftance 
from  one  another,  and  the  chefts  upon  them  joined 
clofe;  which  makes  a  bridge  in  a  very  ffiort  time,  ca¬ 
pable  of  fupporting  any  weight. 

PONT  St  Esprit,  Is  a  town  of  France,  in  Langue¬ 
doc,  in  the  diocefe  of  Ufez.  It  is  feated  on  the  river 
Rhone,  over  which  is  one  of  the  fineft  bridges  in  France. 
Jt  is  840  yards  long,  and  confifts  of  26  arches.  Each 


pier  is  pierced  with  an  aperture,  in  order  to  facilitate  Pontus. 
the  paflage  of  the  water  where  the  river  is  high.  The 
town  is  large,  but  the  ftreets  are  narrow  and  ill-built. 

It  formerly  contained  feveral  churches  and  convents.  It 
is  17  miles  fouth  of  Viviers,  and  55  north-eaft  of  Mont¬ 
pelier.  E.  Long.  4.  46,  N.  Lat.  44.  13. 

PONTUS,  the  name  of  an  ancient  kingdom  of  Afia, 
originally  a  part  of  Cappadocia;  bounded  on  the  call 
by  Colchis,  on  the  weft  by  the  river  Halys,  on  the 
north  by  the  Euxine  Sea,  and  on  the  fouth  by  Arme¬ 
nia  Minor.  Some  derive  the  name  of  Pontus  from  the  EtyinoIo(m 
neighbouring  fea,  commonly  called  by  the  Latins  Pontus  of  the 
Euxinus  ;  others  from  an  ancient  king  named  Pontus^  name, 
who  imparted  his  name  both  to  the  cbuiitry  and  the 
fea;  but  Bochart  deduces  it  from  the  Phoenician  word 
botnoy  fi'gnifylng  a  filberd,  as  if  that  nut  abounded  re¬ 
markably  in  this  place.  But  this  derivation  feems  to 
be  very  far  fetched  ;  and  the  common  opinion  that  the 
country  derived  its  name  from  the  fea,  feems  by  far  the 
moft  probable.  The  kingdom  was  divided  into  three 
parts ;  the  firft,  named  Pontus  Galattcusy  extending  from 
the  river  Halys  to  the  Therm-odon  ;  the  fecond,  named* 

Pontus  Polemonatcusy  extended  from  the  Tliermodon  to 
the  borders  of  Pontus  Cappadoctcus  ;  and  this  laft  extend-* 
ed  from  Pontus  Polemonaicus  to  Colchis,  having  Ar¬ 
menia  Minor  and  the  upper  ftream  of  the  Euphrates  , 
for  its  font  hern  boundary. 

It  is  commonly  believed,  that  the  firft  inhabitants  of^ 

Pontus  were  defeended  from  Tubal ;  but  In  procefs  of 
time  mixed  with  Cappadocians,  Paphlagonlans,  and 
other  foreign  nations,  befides  many  Greek  colonies 
which  fettled  in  thofe  parts,  and  maintained  their  liberty 
till  the  time  of  Mithrldates  the  Great  and  Pharnaces. 

The  firft  king  of  this  country  whom  we  ^i^^ft  ‘mentloned\^jj^*32gj^ 
in  hiftory  is  Artabazes,  who  had  the  crown  beftowedthe  firft' 
on  him  by  Darius  (a)  Hyftafpes.  The  next  was  Rhodo-king, 
bates,  who  reigned  in  the  timeof  Darius  Nothus.  After 
him  came  Mithrldates,  who,  refufing  to  pay  the  ufual 
tribute  to  the  Perfians,  was  defeated  by  Artaxerxes 
Mnemon  ;  but  a  peace  was  foon  after  concluded  by  the 
mediation  of  Tiflaph ernes.  Befides  this,  we  hear  no¬ 
thing  of  him  farther  than  that  he  was  treacheroufly  taken 
prifoner  by  Clearchus  afterwards  tyrant  of  Heraclea, 
and  obliged  to  pay  a  large  fum  for  his  ranfom.  ^ 

Mithrldates  I.  was  fucceeded  by  Ariobarzanes,  who  Mithri- 
being  appointed,  by  Artaxerxes  governor  of  Lydia,.d^tc5  E 
Ionia,  and  Phrygia,  employed  the  forces  that  were  un^ 
der  his  care  in  the  extending  of  his  own  dominions,  and 
fubdulng  thofe  of  his  natural  prince.  The  king  of 
Perfia  fent  one  Autophrodates  againft  him;  but  Ario¬ 
barzanes,  having  with  great  promifes  prevailed  on  Age- 
filaus  and  Timothseus  the  Athenian  to  come  to  his  af- 
fiftance,  obliged  Autophrodates  to  retire.  He  then 
rewarded  Agefilaus  with  a  great  fum  of  money,  and 
beftowed  on  Timothjeus  the  cities  of  Seftos  and  Abydos> 
which  he  had  lately  taken  from  the  Perfians.  He  ufed 
his  utmoft  endeavours  to  reconcile  the  Lacedemonians 
and  Thebans ;  but  not  being  able  to  bring  the  latter 
-  t6 


-  Thi^ountry,  together  with  the  adjacent  provinces,  was  in  different  periods  under  the  dominion  of  the 
Affyrians,  Medes,  and  Perfians ;  the  laft  of  whom  divided  Cappadocia  into  fatrapies  or  governments,  and  be*, 
itowed  mat  mvifion  which  was  afterwards  called  Pontus  on  one  of  the  anceftors  of  Mithrldates.  This  regulation 
was  effected  m  the  reign  gf  Dariu§  the  fon  of  Hyftafpes^,  and  has  been  regarded  as  the  date  of  the  kingdom.. 
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10  any  reafonable  terms,  he  afiiae^  the  Lacedemonians 
Avith  vaft  fums  of  money.  The  Athenians  fhowed  fo 
much  refpea  for  this  prince,  that  they  not  only  made 
him  free  of  their  city,  but  granted  both  him  and  his 
children  whatever  they  adted  of  them.  He  was  mur¬ 
dered  in  the  28th  year  of  his  reign  by  one  Mithridates, 
whom  authors  fuppofe  to  have  been  his  fon.  ^ 
happened  at  the  time  that  Alexander  the  Great  invaded 
Alia,  fo  that  Pontus  for  a  time  fell  under  the  power  of 

the  Macedonians.  ^  ^  1  r  r 

In  the  reign  of  Antigonus,  Mithridates  the  ion  ot 
Ariobarzanes  (hook  off  the  Macedonian  yoke  ;  the  par- 
ticulars  of  which  event  are  related  as  follow.  Antigo¬ 
nus  having  dreamed  that  he  had  a  field  in  which  ^  gold 
grew  after  the  manner  of  corn,  and  that  Mithridates 
‘CUt  it  down  and  carried  it  into  Pontus,  began  to  be  veiy 
Jealous  of  him,  and  ordered  him  to  be  put  to  death 
privately.  But  Mithridates,  having  got  notice  of  the 
•king’s  intention,  withdrew  into  Paphlagonia,  attended 
only  by  fix  horfemen.  Here,  being  joined  by  many 
others,  he  polTelfed  himfelf  of  Ciniatum,  a  ftrong  hold 
fituated  near  mount  Olgafys  *,  from  whence,  as  his  army 
continually  increafed,  he  made  an  irruption  into  Cap¬ 
padocia  ;  and  having  driven  the  commanders  of  Anti¬ 
gonus  from  that  part  which  borders  upon  Pontus,  he 
entered  his  paternal  kingdom,  which,  in  fpite  of  the 
utmoft  efforts  of  Antigonus,  he  held  for  the  fpace  oi 
26  years,  and  tranfmitted  to  his  pollerity. 

Under  the  reigns  of  Mithridates  III.  Ariobarzanes  II. 
and  Mithridates  IV.  the  immediate  fucceffors  of  Mithn- 
dates  II.  nothing  remarkable  happened.  But  Mithri¬ 
dates  V.  made  war  on  the  inhabitants  of  Sinope,  a  city 
on  the  coaft  of  Paphlagonia.  He  made  himfelf  mailer 
of  all  the  adjacent  places ;  but  finding  the  whole  penin- 
fula,  on  which  Sinope  itfelf  flood,  well  fortified  and  gar- 
rifoned,  not  only  by  the  inhabitants,  but  by  their  allies 
the  Rhodians,  he  abandoned  the  enterprife.  He  after¬ 
wards  proved  a  great  friend  to  the  Rliodlans,  and  af- 
fiiled  them  with  money  to  repair  the  Ioffes  they  had 
fiiilained  by  an  earthquake.  He  entered  alfo  into  a 
flri£l  alliance  with  Antiochus  the  Great,  who  married 
one  of  his  daughters  named  Laodice. 

After  the  death  of  Mithridates  V.  his  fon  Pharnaces  I. 
attacking  the  city  of  Sinope,  unexpcdedly  took  it  by 
•ilorm.  On  this  the  Rhodians  fent  ambaffadors  to  Rome, 
complaining  of  the  behaviour  of  the  king  of  Fontm; 
but  Pharnaces  was  fo  far  from  being  intimidated  by 
their  threats,  that  he  invaded  the  territories  of  Eumenes 
their  great  ally.  The  latter  fent  ambaffadors  to  Rome, 
and  entered  into  an  alliance  v/ith  Ariarathes  kmg  of 
Cappadocia.  Pharnaces,  in  his  turn,  fent  ambaffadors 
to  Rome,  complaining  of  Eumenes  and  Ariarathes  ; 
upon  which  fome  Romans  were  fent  into  Afia  to  inquire 
into  the  ilate  of  matters.  Thcfe  found  Eumenes  and 
his  affociates  willing  to  accommodate  the  difference,  but 
Pharnaces  in  a  quite  oppofite  difpofition,  which  they 
accordingly  reported  at  Rome. 

In  the  mean  time  a  wai>  was  commenced  between 
Eumenes  and  Pharnaces  ;  but  the  latter,  being  dlfap- 
pointed  of  affiilance  from  Seleucusking  of  Syria,  wh^ 
the  Romans  would  not  allow  to  join  him,  was  at  laft 
forced  to  fue  for  peace  ;  which  was  granted  him  upon 
the  following  conditions  :  That  he  fiiould  forthwith 
withdraw  his  forces  from  Galatia,  and  difannul  all  en¬ 
gagements  and  alliances  with  the  inhabitants  of  that 


country  ;  that  he  fnould  in  like  manner  evacuate  Pa-  ^ 
phlagonia,  and  fend  back  fuch  as  he  had  from  thence 
carried  into  fiaveiy  ;  that  he  Ihould  reflore  to  Ariarathes 
all  the  places  which  he  had  taken  during  the  war,  the 
hofiages  of  both  kings,  all  their  prlfoiiers  without  ran-  • 
fom,  and  moreover  fhould  deliver  up  to  them  fuch  of 
their  fubjedls  as  from  the  firfl  breaking  out  of  the  war 
had  fled  to  him  ;  that  lie  fliould  return  to  Morzias,  a 
petty  king  in  thefe  parts,  and  to  Ariarathes,  900  ta¬ 
lents  which  he  had  feized  in  the  war,  and  pay  down,  300 
more  to  Eumenes  as  a  fine  for  invading  his  dominions 
without  provocation.  Mithridates,  king  of  Armenia, 
having  in  this  war  joined  Pharnaces,  was,  by  the  articles 
of  the  treaty,  obliged  to  pay  300  talents  to  Ariarathes 
for  having  aflifted  his  enemy  contraiy  to  an  alliance  at 
that  time  fubfifting  between  them.  Soon  after  Pharnaces 
died,  and  left  the  kingdom  to  his  fon  Mithridates  VI. 
more  weakened  by  this  peace  than  by  the  moll  dellruc- 
tive  war. 


C  Well#  ^  •VVTl 

The  new  king  entered  into  an  alliance  with  the  Ro- 
mans,  and  proved  fuch  a  faithful  friend,  that  he  was 
rewarded  by  the  fenate  with  Phiygia  Major,  and  ho-  „,ith  the 
noured  with  the  title  of  the  friend  and  ally  of  the  people  Romans, 
of  Rome.  After  a  long  and  profperous  reign,  he  was 
murdered  by  fome  of  his  intimate  acquaintance,  and 
was  fucceeded  by  his  fon  Mithridates  VII.  funuimed 

the  Great.  8 

The  new  prince,  though  not  exceeding  1 3  years  of  Mithrida- 
age,  began  his  reign  with  moll  inhuman  ads  of 
to  his  mother  and  nearell  relations.  His  father,  by  his 
lall  will,  had  appointed  him  and  his  mother  joint  heirs  prince, 
to  the  kingdom ;  but  he,  claiming  the  whole,  threw 
her  into  prifon,  where  Ihe  foon  died  through  the  hard 
ufage  file  met  with.  Thofe  to  whom  the  care  of  his 
education  was  conunitted,  obferving  him  to  be  of  a 
cruel  and  unruly  temper,  made  various  attempts  on  his 
life,  but  could  never  effed  their  defign,  as  the  king 
was  always  on  his  guard,  and  armed,  in  that  tender  age^ 
againll  all  kind  of  treachery,  without  Ihowing  the  leall 

diffidence.  .  ^ 

In  his  youth  Mithridates  took  care  to  mure  himielf  His  extra*  < 
to  hardlhips,  pairing  whole  months  in  the  open  air, 
employed  in  the  exercife  of  hunting,  and  often  taking 
his  rell  amidll  the  frozen  fnow.  When  he  came  of  age^ 
he  married  his  filler  named  Laodicc^  by  whom  he  had  a 
fon  named  Pharnaces.  After  this  he  took  a  journey 
through  many  different  kingdoms  of  Alia,  having  no¬ 
thing  lefs  in  view  than  the  whole  continent.  He  learned 
their  different  languages,  of  which  he  is  faid  to  have 
fpoken  22  ;  took  an  eftimate  of  their  llrength ;  and 
above  all  viewed  narrowly  their  llrong  holds  and  forti¬ 
fied  towns.  In  this  journey  he  fpent  three  years  ,  du¬ 
ring  which  time,  a  report  being  fpread  abroad  that  he 
was  dead,  his  wife  Laodice  had  a  criminal  converfation 
with  one  of  the  lords  of  her  court,  and  had  a  fon  by 
him.  When  her  hulband  returned,  Ihe  prefented  hin^ 
with  a  poifoned  bowl ;  but  Mithridates  had  accullomed 
himfelf  to  take  poifon  from  his  infancy,  fo  that  it  had 
now  no  other  effedl  than  to  hallen  the  dellru6lion  of  his 
wife,  which  very  foon  took  place,  together  with  all 
thofe  who  had  been  any  way  acceffory  to  her  difloyalty 

and  incontinence.  ^ 

The  king  now  began  to  put  in  execution  his  fchemes 
of  conquell.  However,  he  certainly  took  the  wrong 
method  by  attacking  firft  thofe  nations  which  were  im- 
^  Yy  2  mediately 
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mediately  under  the  protedlion  of  Rome,  and  thus  at 
'  once  provoking  that  powerful  people  to  fall  upon  him. 

He  began  with  Paphlagonia,  wliich  the  Romans  had 
declared  a  free  ftate.  This  country  he  eafily  reduced, 
and  divided  between  hi  ufelf  and  Nicomedes  king  of 
Bitliynia,  at  that  time  his  ally.  The  Romans  remon- 
flrated ;  but  Mithiidates,  inftcad  of  paying  any  regat'd 
to  their  remonflrances,  invaded  Galatia,  wdiicli  was  im- 
rnediately  under  their  prote6lion.  I'hls  he  alfo  reduced, 
and  tlien  turned  his  eyes  on  Cappadocia.  But  as  the 
kingdom  of  Cappadocia  was  at  that  time  held  by  ria- 
rathes,  who  wrs  a  great  favourite  of  the  R.omans,  and 
married  to  the  filler  of  Mitliridates,  the  latter  hired  an 
afTani:!  to  difpatch  Ariarathes,  after  which  he  thought 
he  might  fuccecd  better  in  his  defigns.  After  the  death 
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Capi  adocia  Ariarathes,  Cappadocia  was  invaded  by  Nicomedes 
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king  of  Bithynia,  who  drove  out  the  fon,  *and  married 
tlie  widow  of  Ariarathes.  This  gave  Mitliridates  a 
plaufible  pretence  for  invadiug  Cappadocia ;  which  he 
iiiftantly  did,  and  drove  Nicomedes  quite  out  of  the 
country.  Thus  Mithridates  gained  confiderable  repu¬ 
tation,  not  only  as  a  warrior,  but  as  a  juft  and  good- 
natured  prince  ;  for  as  it  was  not  known  tliat  he  had  any 
hand  in  tlie  murder  of  Ariarathes,  every  one  Imagined 
that  he  had  undertaken  the  war  againft  Nicomedes, 
merely  to  revenge  the  quarrel  of  his  nephew,  and  to  re- 
ilore  him  to  his  right.  To  keep  up  the  farce  a  little 
longer,  Mithridates  actually  withdrew  his  troops  out  of 
the  countiy,  and  left  the  young  prince  mailer  of  the 
kingdom.  lu  a  fhort  time,  however,  he  began  to  prefs 
the  young  king  of  Cappadocia  to  rccal  the  afTalTm  Gor¬ 
dius,  who  had  murdered  his  fatliCr :  but  this  the  king 
of  Cappadocia  refufed  with  indignation  ;  and  Mithri¬ 
dates,  being  determined  on  a  quarrel  at  all  events,  took 
the  field  with  an  army  of  80,000  foot,  io,coo  horfe, 
and  >600  chariots  armed  with  feythes.  With  this  force 
he  imagined  he  Ihould  carry  'all  before  him  :  biit  finding 
the  king  of  Cappadocia  ready  to  oppofe  him  with  a 
force  no  v/ay  inferior  to  his  own,  he  had  recouife  to 
Aflaninates  treachery  ;  and  inviting  his  nephew  to  a  conference, 
his  own  ne*  ftabbed  him,  in  the  fight  of  both  armies,  with  a  dagger 
phew,  which  he  had  concealed  in  the  plaits  of  his  garment. 

This  barbarous  and  unexpe£led  ju'ece  of  treacliery  had 
fuch  an  cffedl  on  tlie  Cappadocians  that  they  threw 
down  their  arms,  and  fuffered  Mithridates,  without  op- 
pofition,  to  feize  upon  all  their  ftrong  holds.  He  re- 
figned  the  kingdom,  however,  to  his  fon,  a  child  of 
eight  years  of  age.  The  care  of  the  young  prince,  and 
of  the  whole  kingd»)m,  he  committed  to  Gordius ;  but 
the  Cappadocians,  difdaining  to  be  ruled  by  fuch  a 
fcaiidalous  aflafiin,  placed  on  the  throne  the  brother  of 
Ariarathes,  who  had  kept  himfelf  concealed  in  fome  part 
of  Alia.  His  reign,  how'cver,  was  of  ftiort  duration  ; 
he  being  foon  after  driven  out  by  Mithridates,  and 
the  Cappadocians  again  rediJced.  The  unhappy  prince 
died  of  gi  ief ;  and  in  him  ended  the  family  of  Pharnac’cs, 
who  had  ruled  Cappadocia  from  the  time  of  Cyrus 
13  the  Great. 

Wng of  r  BJthyni’a,  being  now  greatly 

thyuia  at-  Mithridates,  and  fuppofing  thift  liis  4>wrr 

tempts  to  nions  would  next  fall  a  prey  to  the  ambitious-conqueror, 
deceive  the  fuborned  a  youth  of  a  comely  and  majeftic  afped  to 
pretend  that  he  was  a  third  fon  of  Ariarathes,  to  go  to 
Rome,  and  demand  the  kingdom  of  Cappadocia  ae  his 
juft  right.  He  was  received  by  the  -fenate  with  .the 


Romans. 


greateft  kindnefs,  and  Laodice  the  wife  of  Nicvamedes 

even  confirmed  the  deceit  by  her  oath.  But  in  the  - ^ 

mean  time  Mithridates  having  got  intelligeuee  of  ^^hc 

plot,  fent  notice  of  it  by  Gordius  to  the  Romans,  fo  expofed  by 

that  the  impofture  was  foon  known  at  Rome  alfo.  The  Mithiida* 

confequence  of  this  was,  that  the  fenatc  commanded 

Mithridates  to  rclinquifii  Cappadocia,  and  Nicomedes 

that  yirt  of  Paphlagonia  which  he  poflefted  ;  declaring 

botli  ihefc  countries  free.  The  Cappadocians  protefted 

that  they  could  not  live  without  a  king ;  upon  which 

they  were  allowed  to  choofc  one  of  their  own  nation. 

Mithridates  iifed  all  his  intereft  in  favour  of  Gordins.; 

but  he  being  excluded  by  the  Romans,  one  Ariobarzancs 

was  chofen  by  the  majority  of  votes. 

To  enforce  this  eledlion,  Sylla  was  fentdnto  Cappa-  Ariiibar- 
docia.  He  had  the  charader  of  an  ambaffador,  but  the  2 let- 
real  intent  of  his  coming  was  to  difappoint  the  ambitious  rh^tne  ^ 
defigns  of  Mithridates.  With  an  handful  of  forces  he  Cappadocia, 
defeated  a  numerous  aimy  of  Cappadocians  and  Arme-iw  the 
nians  commanded  by  Gordius,  and  fettled  Ariobarzancs 
on  the  throne.  But  no  fooner  was  Sylla  gone  than  1," 
Mithridates  ftirred  up  Tigranes  king  of  Armenia  againil  dLs, 
Ariobarzancs,  wiio^  without  making  any  refillance,  fled 
to  Rome,  and  Tigranes  reftored  the  kingdom  to  Aiia- 
'  rathes  the  fon  of  Mithridates.  At  the  fame  time  died 
the  king  of  Bithynia;  upon  which  Mithridates  imme¬ 
diately  invaded  that  country,  and  drove  out  Nicomedes 
the  natural  fon  of  the  late  king.  But  the  expelled  prince, 
having  fled  to  Rome,  and  being  aflifted  by  that  power¬ 
ful  republic,  the  king  of  Pontus  was  foon  obliged  to 
abandon  Bithynia  and  Cappadocia.  x6 

The  Romans  now  being  exceedingly  jealous  of  the^l'‘ocn- 
powxr  and  ambition  of  Mithridates,  refdived  to  humble  1”  * 
him  at  all  events.  For  this  purpofc  they  fent  ambaf-^^'^^Jl 
fadors  to  the  kings  of  Bithynia  and  Cappadocia,  de-  man*, 
firing  them  to  make  frequent  inroads  into  the  neigh¬ 
bouring  territories  of  Mithridates,  and  behave  tlierc  as^ 
they  pleafed ;  afluring  them  of  power  ful  afiiftance  ia 
cafe  they  (hould  have  occafion,  Ariobarzancs  could  nzt 
by  any  means  be  induced  to  provoke  fo  powerful  a 
neighbour ;  but  Nicomedes  being  induced,  partly  by 
promifes  and  partly  by  menaces,  to  comply,  entered 
Pontus,  where  he  laid  waile  whole  provinces  with  fire 
and  fword.  Mithridates  complained  to  the  Roman  le¬ 
gates  :  but  they  replied,  that  he  himielf  had  been  the 
fii'ft  aggrefibr ;  that  Nicomedes  had  only  paid  him  in 
his  own  coin,  and  that  they  would  not  allow  him  to 
hurt  their  friend  and  ally.  Upon  this  Mithridates,  ■  >efcats  Av 
entering  Cappadocia  with  a  numerous  army,  put  to  flight 
the  united  forces  of  Ariobarzanes  and  Altinius  the  Ro- 
man  legate ;  thus  making  himfelf  once  riiore  mafter  of  *^^'^** 
this  kingdom.  Ia  the  mean  time  he  fent  ambaffadora 
to  Rome,  complaining  of  the  proceedings  of  Nicomedes  : 
but  his  amballadors  met  with  a  very  indifferent  recep¬ 
tion  ;  being  enjoined  to  tell  their  mafter,  that  he  muff 
either  reftore  the  kingdom  of  Cappadocia  to  Ariobar- 
zanes,  and  make  peace  with  Nicomedes,  or  be  accounted 
an  enemy  of  the  Roman  people.  With  this  anfvrcrthey 
were  commanded  to  depart  the  city  that  very  day,  and 
tiild  that  no  more  ambaffadors  could  be  admitted  till 
fuch  time  as  their  commands  were  obeyed.. 

In  the  mean  time  both  parties  prepared  for  w’ar. 

The  Roman  legates  in  Afia  drew  together  all  the  forces 
they  could  mufter  in  Bithynia,  Cappadocia,  Paphlago- 
rda,  and  Galatia ;  and,  being  joined  by  Caffius  governor 
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of  Afia,  took  the  field  againft  Mithrldates  m  the  year 
89  B.  C»  They  divided  their  army  h'.to  fevcral  fmall 
bodies :  Cailius  encamped  on  the  cofifines  of  Bithynia 
and  Galatia  ;  ManiuS  Aquiiius  T^ith  Ids  body  poifeffed 
hiinfelf  of  the  avenues  leading  from  Pontus  into  Bithy- 
iiia  ;  Quintus  Oppius  fecuK^d  die  entrance  into  Cappa¬ 
docia  ;  and  the  admirals  Mliiueius  Rufus  and  C.  Popi- 
iiiis  lay  vvith  a  fleet  of  3^^  By7.antiUiTi,  to  pre¬ 

vent  tiic  enemy  from  entering  the  Euxuie  fea.  Bach^ 
of  the  generals  had  under  his  command  an  army  of 
40,000  men  j  befides  a  body  of  50,000  loot  and  60CO 
horfe  brought  to  their,  afhftance  by  Njeomedes. 

On  the  other  hand,  Mithridiites  having  invited  feveral 
of  the  neighbouring  nations  to  join  him,  coUt6led^  an 
army  of  250,000  foot,  50,000  horfe,  13^  chariots 
armed  with  feythes ;  befides  300  Oiips  and  100  galleys. 

Part  of  this 'force  he  detached  agauift  Nicomedes ;  and 
utterly  defeated  liim,  though  much  luperior  in  number, 
as  he  was  taking  poffeffion  of  an  advantageous  poll  by 
order  of  Caihus.  Another  part  he  detached  agairdl 
Manius  Aquiiius,  whom  he  alfo  defeated  with  the  lofs 
of  ro,ooo  killed  on  the  fpot,  and  3000  taken  prifoners  ; 
on  which  the  other  Roman  generals  abandoned  their 
polls,  the  fleet  alfo  difperfed,  and  mod  of  the  fhips  ware 
either  taken  or  funk  by  the  admirals  of  MIthrldates. 

The  king  of  Pontus  now  refolving  to  improve  the 
opportunity,  and  drive  tlie  Romans  entirely  out  of  A- 
.iia,  over-raa  all  Phrygia,  Myfia,  Alia  Proper,  Caria, 

Bycia,  Pamphylia,  Paphlagonia,  and  Bithynia,  with  all 
tlie  red  of  the  countries  which  had  either  belonged  to  or 
fided  with  the  Romans,  as  far  as  Ionia.  lie  was  re¬ 
ceived  everywhere  wuth  the  greated  demondratlons  of 
joy  ;  the  inhabitants  flocking  to  him  in  white  garments, 
and  calling  him  their  father,  deliverer,  their  god,  and 
the  great  and  foie  lord  of  all  Alia.  What  gained 
him  the  afftClions  of  the  people  was  his  kind  ufage  to 
the  prifaiiers  he  had  taken  in  the  two  engagements 
above-mentioned  4  for  he  not  only  lent.  them,  all  home 
without  raiifom,  but  furnidied  them  with  plenty  of  pro* 
vifions,  and  money  fufhclent  to  defray  their  expences  by 
the  way.  AmbafTadois  flocked  to  him  from  all  parts  ; 
and  among  otliens,  from  JLaodicea  on  the  Bycus,  to 
whom  the  king  promifed  his  proteaion,  provided  they 
delivered  up  to  him  Q.  Oppiiis  governor  of  Pamphylia, 
who  had  fled  thither  lor  protetiion.  This  requeil  was 
readily  complied  with  ;  Oppius  was  fent  to  hii'^ 
chains,  wdth  IkPors  walking  before  him  in  derifion  of 
the  Roman  pride  and  oilcntation.  Mithridates^  w'as 
overjoyed  to  fee  a  Roman  geneial  and  proconful  in  his 
pow'er  ;  and  his  joy  was  foon  'after  increafed  by  the  ar¬ 
rival  of  Manius  Aquiiius,  whom  the  Befbians,  revoking 
from  the  Romans,  fent  to  liim  in  fetteiB,  together  with 
many  other  Romans  of  diflin^ion  who  had  taken  fhel- 
ter  anaong  them.  As  he  had  been  the  chief  author  of 
the  war,  Mithridates  led  him  about  with  him  wherever 
be  went,  either  bound  on  an  affi,  or  011  foot  coupled 
wnth  one  Ballarnes  a  -public  malefattor,  compelling  him 
to  proclaim  to  the  crowds  who  came  to  fee  him,  that  he 
.  w^as  Manius  Aquiiius  the  Roman  legate.  A^n:ien  he 
came  to  Pergamus,  he  caufed  him  firil  to  be  publicly 
whipped,  then  to  be  put  on  the  rack,  and  laflly  melted 
gold  to  be  poured  down  Ills  throat. 

Mithridates  being  now'  looked  upon  as  invincible,  all 
the  free  cities  of  Alia  received  him  as  their  fovereign, 
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contribuhng  large  fums  towards  the  defraying  (he  rx- 
peaces  of  the  war  ;  by  which  means  he  became  pofieflcd  ""  ^ 
of  fucli  treufnrcs  as  enriblcd  him  to  keep  feveral  nume¬ 
rous  armies  in  the  field  for  five  years  without  levying 
any  taxes  on  his  lubjefts.  As  ii\any  Roman  citi/ens 
were  difperfed  in  the  provinces  which  Mithridates  had 
fubdued,  he  confidered  ihefe  as  fo  mrti ;  fpies  who  would 
not  fall  to  fend  an  account  of  his  proceedings  to  Rome:  ac 

for  which  reafoii  he  refolved  to  cut  them  ail  off  at 
by  a  general  malTacrc  ;  which  barbarous  policy,  it 
faid,  had  never  been  heard  of  till  his  time,  but  lias  been  nianb  ill 
fince  pradlifed  by  other  nations.  He  difputebed  private  Alia, 
letters  to  all  the  governors  and  magiilrate’s  cf  the  cities 
where  the  Romans  refided,  enjoining  them  on  pain  of 
death,  and  the  entire  dcllriidtion  of  their  country,  to 
caufe  all  the  Italian  race,  women  and  children  not  ex¬ 
cepted,  to  be  murdered  on  the  3otb  day  from  the  date 
of  his  letters,  and  to  kt  their  bocks  lie  urtburled  in  the 
open  fields.  One  moiety  cf  their  goods  was  to  be  for¬ 
feited  to  the  king,  and  the  other  bcflovvt  d  as  a  reward 
on  the  ufTalfins.  Whatever  Have  murdered  his  m.after 
was  to  receive  his  liberty,  and  one  half  of  the  debt  vv^as 
to  be  remitted  to 'the  debtor  that  fliould  kill  his  credi¬ 
tor.  Whoever  concealed  an.  Italian,  under  any  pretence 
wdiatever,  was  to  be  punifhed  vvith  immediate  death* 

On  the  fatal  day,  all  the  gates  of  the  cities- being  flint, 
and  the  avenues  kept  with  foldiers,  the  king's  orderfs 
w  ere  proclaimed,  which  caufed  an  univerfal  horror,  not 
only  among  the  unhappy  vidllms  themfelvcs,  but  among 
thofe  who  Jhad  any  feelings  of  humanity,  at  feeing  them- 
felves  obliged  either  to  betray  and  murder  their  inno¬ 
cent  guefts,  friends,  and  relations,  or  to  become  liable 
to  a  cruel  death.  Plovvcvcr,  as  moll  of  the  Afiatics 
bore  a  mortal  hatred  to  the  Romans,  and  were  more¬ 
over  animated  by  the  promife  of  an  ample  reward,  the 
orders  w'erc  without  delay  put  in  execution.  The  in* 
habitants  of  Bphefus,  where  Mithridates  then  refided, 
dragged  fiich  as  had  taken  fan£luary  in  the  temple  of 
Diana  .from  the  very  ftatue  of  the  goddefs,  and  put 
them  to  the  fvvord.  ThePergamenians  difeharged  ihovvers 
of  darts  upon  them  as  they  embraced  the  flatues  in  the 
temple  of  Efculapius.  At  Adramyttium  in  Myfia  ma¬ 
ny  w^ere  murdered  in  the  water,  while  they  were  at* 
tempting,  w’ith  their  children  on  their  backs,  to  fwiin 
over  to  the  ifland  of  Befbos.  The  Cautiians,  who  not 
long  before  had  been  delivered  from  tlie  yoke  of  thJ: 
Rhodians,  and  reibored  to  their  ancient  privileges,  ex¬ 
celled  all  the  reft  in  cruelty  :  for,  as  if  they  Lad  apofba/- 
tifed  from  human  nature,  they  took  pleafure  in  tor¬ 
menting  and  butchering  the  innocent  children  before 
their  mothers  eyes ;  forne  of  them  running  difbraded, 
and  others  dying  with  grief  at  a  fight  which  nature 
could  not  bear.  The  Traliiaiis  were  the  only  people  on 
the  continent  who  would  not  have  the  cruelty  to  imbrue 
their  hands  in  the  blood  of  the  innocent  Italians. 
Hov^^:ver,  as  the  king's  orders  were  peremptory,  they 
hired  one  Theopbilus  a  Paphlagonian  to  dlfpateh  tlie 
few  Romans  that  lived  among  them.  He,  having  fhut 
them  all  up  together  in  the  temple  of  Concord,  firft  cut¬ 
off  their  hands  as  they  embraced  the  ffataes  of  the  gods, 
and  then  hacked  them  in  pieces.  Many  Romans  were 
fav  ed  on  the  floating  iflands  of  Bydia  called  Calamme^ 
where  they  concealed  themfelves  till  fuch  time  as  they 
found  m  opportunity  of  efcapiug  cut  of  Afia.  Never- 
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Pontuj.  thelefs,  according  to  Plutarch  and  Dion,  150,000  Ro- 
man  citizens  were  maffacred  on  that  day ;  but,  accord¬ 
ing  to  others,  only  80,000. 

Mithridates  having  now  got  rid  of  thofe  whom  he 
was  in  dread  of  on  the  continent,  embarked  great  part 
of  his  forces  in  order  to  reduce  the  iHands  of  the  Ar¬ 
chipelago.  At  Ck's  he  was  gladly  received,  and  had  de¬ 
livered  up  to  him  the  young  Alexander,  fon  of  Alexan¬ 
der  king  of  Egypt,  who  being  driven  out  of  that  coun¬ 
try,  was  killed  by  Chareas  a  fea-captain  as  he  was  re¬ 
tiring  in  a  fmall  veflel  to  Cyprus.  With  the  young 
prince,  they  put  into  the  king’s  hands  vaR  fums  of  mo¬ 
ney,  with  all  the  golden  vefTels  and  jev/els,  to  an  im- 
menfe  value,  which  his  grandmother  Cleopatra  had  been 
amafiing  for  many  years.  To  the  young  prince  Mith¬ 
ridates  gave  an  education  fuitable  for  a  king’s  fon,  but 
kept  the  treafures  to  himfelf.  Here  likewife  he  found 
800  talents  in  ready  moneys,  which,  at  the  firft  breaking 
out  of  the  war,  had  been  depolited  by  the  Jews  of  A- 
^  fia,  and  were  defigned  for  the  temple  of  Jerufalem. 

-But  fails  in  From  Cos  Mithridates  fleered  his  courfe  for  Rhodes, 
his  at-  where  at  that  time  all  the  Romans  who  had  efcaped 
tempt  uponthe  maflacre  above-mentioned  found  a  fan£luary',  and, 
amongfl  others,  I^.  Calhus  the  proconfuL  The  Rho¬ 
dians,  however,  being  very  expert  in  maritime  affairs, 
Mithridates  did  not  think  proper  to  venture  an  engage¬ 
ment.  As  the  enemy’s  fleet  advanced,  therefore,  he 
retired ;  but  fix  of  the  Rhodian  fhijjs  coming  up  with 
^25  of  his,  a  fharp  adlion  enfued,  in  which  the  Rhodians 
funk  two  of  the  king’s  fliips,  and  put  the  reft  to  flight. 
In  this  encounter,  though  Mithridates  had  never  feen  a 
fea-fight  before,  he  behaved  with  great  intrepidity;  but 
one  of  the  fliips  of  his  own  fquadron  falling  foul  of  that 
which  carried -Ivun,  he  was  very  near  being  taken  pri- 
foner.  From  this  time  forth  he  abhorred  the  fea,  and 
took  an  averfion  to  all  the  Chians,  becaufe  the  pilot  of 
that  fliip  was  a  Chian.  However,  he  again  appeared 
before  the  ifiand ;  but  was  forced  anew  to  leave  it 
with  difgrace,  ancl  to  give  over  all  thoughts  of  redu- 
^  44  ciiig  it. 

^Ugenc  Mithridates  now  retired  Into  Afia,  with  a  defign  to 
ail  (>reec?  government  of  the  countries  which  he 

*  had  conquered,  committing  the  care  of  the  war  to  his 
generals.  Archclaus,  his  generaliflimo,  was  fent  into 
Greece  with  an  army  of  1 20,000  men  ;  where,  by 
'treachery,  he  .  made  himfelf  maftcrof  Athens,,  and  either 
put  to  the  fword  or  fent  to  Mithridates  all  thofe  who 
favoured  or  were  fufpjedled  to  favour  the  Romans.  From 
Athens  he  difpatched  parties  to  reduce  the  neighbour¬ 
ing  caftles  and  the  iflaiid  of  Delos,  which  they  did  ac- 
xordingly;  but  Orobius,  a  Roman  general,  hearing 
that  the  enemy  kept  no  guards,  but  pafied  their  time 
in  caroufing  and  debauchery,  fell  upon  them  unexped:- 
edly,  and  cut  off  the  whole  pasty,  except  Apelllcon  the 
-commander. 

In  the  mean  time,  Metrophanes,  another  t)f  the  king’s 
generals,  entering  Euboea,  laid  wafte  the  whole  country, 
exerting  his  rage  chiefly  againft  the  cities  of  Demetrias 
:and  Magnefla,  which  refufed  to  open  their  gates  to  him. 
But  as  he  was  failing  off  with  a  great  -booty,  Bryttius, 
the  praetor  or  governor  of  Macedonia,  coming  up  with 
him,  funk  fome  of  his  fliips,  and  took  others,  putting  all 
the  prifoners  to  the  fword.  Mithridates,  upon  the  news 
of  this  lofs,  fent  his  fon  Ariarathes  with  a  powerful  ar- 
zny  to  invade  Macedonia ;  which  he  foon  reduced,  to 
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gether  with  the  kingdom  of  Thrace,  driving  the  Ro¬ 
mans  everywhere  before  him.  The  generals  whom  he  ^ 
fent  into  other  quarters  were  no  lefs  fuccefsful ;  fo  that 
Mithridates  had,  according  to  Aiilus  Gellius,  25  diffe¬ 
rent  nations  who  paid  him  homage.  The  fame  author 
adds,  that  he  was  {killed  in  every  one  of  their  various  lan¬ 
guages,  fo  that  he  could  converfe  with  the  natives  without 
un  Intei^ireter.  Among  thefe  nations  we  find  the  Rlio- 
xani,  now  the  Ruffians  or  Mufeovites,  whom  Deiphon- 
tus,  one  of  the  king’s  generals,  brought  under  fubjec- 
tjon,  after  having  {lain  in  an  engagement  50,000  of  the 
barbarians. 

All  this  time  the  Romans  had  been  too  much  taken 
'-up  with  their  own  domeftic  quarrels  to  take  fuch  effec¬ 
tual  meafures  as  they  otherwife  would  have  done  for 
checking  the  progrefs  of  Mithridates.  But  at  laft,  ha-  Sylla 
ving  received  certain  advice  that  the  king  defigned 
invade  Italy,  and  that  he  had  even  been  folicited  to  do 
fo  by  fome  of  the  revolted  Italians,  they  fent  againft 
Iiim  Lucius  Sylla,  who  had  already  given  fuiffeient 
proofs  of  his  courage,  condiid,  and  experience’  in  war. 

He  had  with  him  only  five  legions  and  a  few  ephorts. 

With  this  iiicoiifiderable  force  he  landed  in  Attica,  and 
la  a  ihort  time  made  himfelf  mailer  of  the  capital ;  Ar- 
chelaus  not  daring,  or,  according  to  others,  through 
•treachery,  not  caring,  to  engage  him.  As  Sylla  had  but 
a  few  frigates,  he  fent  Lucullus  to  the  ifland  of  Rhodes, 
with  orders  to  the  Rhodians  to  join  him  with  theii-  fleet. 

The  undertaking  was  very^  dangerous,  as  the  king’s  fleet 
ill  a  manner  covered  the  fea.  However,  Lucullus,  def- 
fplfing  all  danger,  ventured  out,  and  failed,  without 
meeting  with  any  perverfe  accident,  to  Syria,  'Egypt, 

Libya,  and  Cyprus  ;  from  whence  he  returned  with 
fuch  fupplies  of  {hips  and  experienced  mariners,  as  ena- 
bled  Sylla,  after  their  conjundlon  with  the  Rhodians, 
to  ad  offenfively  by  fea  alfo.  Arclielaus  now  difpatch¬ 
ed  meffengers  to  Taxiles,  who  commanded  in  Thrace 
and  Macedon,  defiring  him  to  join  him  with  all  his 
forces  ;  which  the  other  readily  did,  and  between  both 
muftered  an  army  of  120,000  men.  Sylla  met  them  who  to- 
near  Cheronaea  with  only  1 5,000  foot  and  1500  horfe;  tally  de¬ 
but  gave  them  a  moft  dreadful  overthrow,  no  fewer  than  . 

110,000  of  the  Afiatics  being  flaughtered,  while 
Romans  loft  only  1 2  men. 

This  fuccefs  having  raifed  envy  and  jealoufy  againft 
Sylla  in  Rome,  the  fenate  fent  Lucius  Valerius  Flaccus, 
the  conful  of  that  year,  with  two  legions  Into  Afia,  In 
appearance  to  attack  Mithridates  on  that  fide,  but  with 
private  inflrudions  to  fall  upon  Sylla  himfelf,  if  they 
found  him  difaffedled  to  the  fenate.  As  Flaccus  was  FJaccus  an^ 
a  man  of  no  experience  in  war,  C.  Fimbria,  a  fena-F^tubria 
tor  of  great  repute  among  the  foldleiyy  was  appointed 
to  attend  him  with  the  charadler  of  legate  and  lieute- 
naiit-general.  Sylla  was  at  that  time  in  Boeotia  ;  but, 
hearing  what  had  happened  at  Rome,  he  marched  with 
all  cx])edition  into  Theffaly,  with  a  defign  to  meet 
Flaccus,  who,  he  expelled,  was  to  land  in  that  province. 

But  no  fooner  had  he  left  Boeotia,  than  the  country 
was  over-run  by  an  army  of  Afiatics,  under  the  com¬ 
mand  of  Dorylaus  the  king’s  chief  favourite.  On  this 
advice  Sylla  returned  into  Boeotia,  where  he  gained  two 
fignal  vidlories,  which  put  an  end  to  the  war  in  Greece. 

In  the  firft  of  thefe  Dorylaus  loft  150,000  of  his  nieng  jj*®  -jjj 
according  to  fome,  or  200,000  according  to  others two  other 
and  in  the  next  all  the  reft.  In  this  laft  engagement  vi(51oric§ia 


20)0Q0 


Greece. 


Pontus. 


PON  [359]  PON 

20,000  were  driven  into  a  river,  where  they  aU  perifh-  to  Pergamus,  where  his  father  refided. 
an  equal  nu?nber  were  purfued  into  a  marfh,  and 
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entirely  cut  ofF  j  the  reft  were  killed  in  the  heat  or 
battle,  the  Romans  giving  nb  quarter  to  men  who  had 
'treated  their  fehow-citizens  after  fuch  a  barbarous  man¬ 
ner  in  Afia.  Plutarch  tells  us,  that  the  mardies  were 
dyed  with  blood;  that  the  courfe  of  the  river  was  ftop- 
ped  by  the  dead  bodies  ;  and  that  even  in  his  time, 
that  is,  near  200  years  after,  a  great  number  of  bows, 
helmets,  coats  of  mail,  and  fwords,  were  found  buried 
in  the  mud.  Archelaiis,  who  had  joined  Dorylaus  with 
a  body  of  10,000  men  a  few  days  before  the  battle, 
lay  three  days  ftripped  among  the  flain  till  he  found  a 
fmall  veffel  which  carried  him  to  Eubcea,  where  he  ga¬ 
thered  what  forces  he  could,  but  was  never  again  able 
to  appear  in  the  field.  Indeed  Livy  tells  us,  that  Ar- 
chelaus  betrayed  the  king’s  baufe;  and  Aurelius  Vidfor, 
that  the  king’s  fleet  was  intercepted  by  Sylla  through 
the  treacheiy  of  Archelaus ;  adding,  that  there  was  a 
good  underftanding  between  the  two  commanders,  as  was 
plain  from  Sylla’s  beftowing  upon  Archelaus  10,000 
acres  of  land  near  the  city  of  Chalcis  in  Euboea.  Stra^ 
bo  alfo  informs  us,  that  Archelaus  was  afterwards 
greatly  efteemed  and  careffed  by  Sylla  and  the  fenate  ; 
but  Sylla  liimfelf  in  his  commentaries,  and  Dio,  endea¬ 
vour  to  clear  Archelaus  from  all  fufpicion  of  treachery. 

^  In  the  mean  time,  Sylla  having  given  up  Boeotia  to 
be  plundered  by  his  foldiers,  marched  into  Theffaly, 
where  he  took  up  his  winter-quarters,  caufed  his^  old 
fhips  to  be  refitted  and  feveral  new  ones  built,  in  order 
to  pafs  over  into  Alia  in  the  beginning  of  the  fpring, 
that  he  might  drive  from  thence  not  only  Mithridates, 
but  his  rival  Flaccus  alfo,  whom  the  fenate,  out  of  op- 
pofition  to  him,  had  appointed  governor  of  that  pro¬ 
vince.  But  before  he  arrived,  fome  differences  having 
arifen  between  Flaqcus  and  Fimbria,  the  latter  was  by 
the  conful  deprived  of  his  command.  Upon  this  Fim¬ 
bria,  having  gained  over  the  foldiery  to  his  fide,  made 
war  on  the  conful,  took  himprifoner,  put  him  to  death, 
and  aflumed  the  command  of  all  the  Roman  forces  in 
Afia.  In  this  ftatlon  he  behaved  with  the  greateft' 
cruelty,  infomuch  that  his  name  became  more  odious 
than  even  that  of  Mithridates  itfeif.  This  hatred  the 
king  of  Pontus  endeavoured  to  Improve  to  his  own  ad¬ 
vantage  ;  and  therefore  commanded  his  fon,  by  name 
alfo  Mithridates,  to  join  Taxlles,  Diophantes,  and  Me¬ 
nander,  three  of  his  moft  experienced  commanders,  to 
return  at  the  head  of  a  numerous  army  into  Afia ;  not 
doubting  but  the  inhabitants,  thui  haraffed  by  Fim- 
bi  la,  would  fhake  off  the  Roman  yoke  when  they  fa w 
fuch  a  powerful  army  in  the  field  ready  to  prote^I  them. 
But  Fimbria,  diftrufting  the  Afiatics,  marched  out'  tt) 
meet  the  enemy,  and  offered  them  battle  before  they 
Defe^a^s  the  entered  the  province.  As  the  king’s  army  was  greatly 
forcei  of  fuperior  to  the  Romans  in  number,  the  latter  fuffer- 
Mithnda-  greatly  In  the  engagement,  but  held  out  till  night 
parted  them,  when  they  withdrew  to  the  oppofite  fide 
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_ _  _ _ _ _  _  But  Fimbriai  Pontus  ^ 

purfuing  him  night  and  day  without  intermiflion,  en- 

tered  Pergamus  fword  in  hand ;  and  hearing  that  both 

Mithridates  and  his  fon  had  fled  from  thence  a  few 

hours  before,  he  continued  liis  purfuit,  and  would  have 

taken  the  king  himfelf,  had  he  not  entered  Pitane  v/ith 

a  confiderable  body  of  horfe.  The  place  was  clofely 

invefted  by  Fimbria  ;  but  as  he  had  no  fhips  to  block 

it  up  by  fea  alfo,  he  fent  a  mefienger  to  Lucullus,  who 

commanded  the  Roman  navy  In  Afia,  intreatiiig  him, 

as  he  tendered  the  welfare  of  the  republic,  to  make 

what  hafte  he  could  to  Pitane,  and  affift  him  in  taking 

the  moft  inveterate  enemy  the  Romans  had.  But  Lu-  Who  is  fuff 

cullus,  preferring  the  gratification  of  a  private  pique  to 

the  good  of  his  country,  refufed  to  come  :  and  thus  al- 

lowed  the  fleet  of  Mithridates  to  carry  him  in  fafety  to 

Mitylene. 

So<sn  after  the  king’s  departure.  Fimbria  took  Pitane 
by  ttorm,  and  reduced  moft  of  the  cities  of  Afia,  parti¬ 
cularly  Troy,  wliich  he  alfo  took  by  ftorm  in  eleven  days, 
and  put  moft  of  the  Inhabitants  to  the  fword,  becaufc 
they  had  fent  an  embafty  to  Sylla,  offering  to  fub- 
mit  to  him  rather  than  to  Fimbria. — ^To  add  to  the 
misfortunes  of  Mithridates^  his^  fleet  was  entirely  de- 
feated  in  two  engagements  by  Lucullus  ;  fo  that  he  be¬ 
gan  to  be  weary  of  the  war,  and  therefore  defired  Ar¬ 
chelaus  to  conclude  a  peace  upon  as  honourable  terms  33  • 
as  he  could.  The  king  himfelf  had  afterwards  alfo  a  Peace  con«^ 
conference  with  Sylla,  and  a  peace  was  concluded  in  ' 

85  B.  C.  on  the  following  terms,  viz.  That  Mithrida¬ 
tes  fhould  relinquifh  all  his  conquefts,  and  content  him¬ 
felf  with  his  paternal  dominions,  which  were  confined 
within  the  limits  of  Poiitus  :  that  he  fhould  immediate¬ 
ly  refign  BIthynIa  to  Nicomedes,  and  Cappadocia  to 
Ariobarzanes,  and  releafe  without  ranfom  all  the  prlfo- 
ners  he  had  taken  during  the  war  :  that  he  fliould  pay 
to  the  Romans  2000,  or  as  others  wlH  have  it  3000,  ta- 
lents,  and  deliver  up  to  Sylla  80  fhips  with  all  their 
arms  and  ammunition,  and  500  archers;  and  laftly,  that 
he  fhould  not  molell  fuch  cities  or  perfons  as  had  du¬ 
ring  the  war  revolted  from  him  and  fided  with  the  Ro¬ 
mans. 

Sylla,  having  thus  concluded  the  war  with  great  glo¬ 
ry  to  himfelf  and  advantage  to  the  republic,  turned  his 
army  againft  Fimbria  ;  but  the  latter,  finding  himfelf  in 
no  condition  to  oppofe  his  rival  by  force,  had  recourfe 
to  treachery,  and  attempted  to  get  Sylla  murdered. 

The  plot  mifearried,  and  Fimbria  put  an  end  to  his  own 
life  ;  upon  which  Sylla,  having  now  an  uncontrouled 
power  in  Afia,  declared  the  Chians,  Rhodians,  Lycl- 
ans,  Magnefians,  and  Trojans,  free,  and  friends  of  the 
people  of  Rome,  byway  cf  reward  for  their  having  Tided 
with  the  Romans:  but  on  the  other  cities  he  laid  heavy 
fines  ;  condemning*  tkem  in  one  year  to  pay  20,000  ta¬ 
lents,  and  quartering  hisfoldiers  in  the  houfes  of  thofe  who 
had  fhown  difaffeaion  to  the  Romans.  Each  private 
man  was  to  receive  of  his  landlord  16  drachmas  a-day. 


partecj  tnem,  wnen  tney  witnorew  ro  tuc  upp'j  ^  ^  u  r 

of  a  river,  which  was  at  a  fmall  diftance  from  the  field  and  each  officer  50  ;  and  befides,  both  were  to  be  fup 
,  *rT  .1  i  n  t  .  1  _ iiM'fVi  rimviUnns.  not  onlv  tor  tnemlelves.  but  to: 
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of  battle.  Here  they  defigned  to  intrench  themfelves^ ; 
but  in  the  mean  time  a  violent  ftorm  arifing.  Fimbria 
laid  hold  of  that  opportunity  to  repafs  the  river  and 
furprife  the  enemy  :  of  whom  he  made  fuch  havock  as 
they  lay  in  their  tents,  that  only  the  commanders  and 
fome  few  troons  of  horfe  efcaped.  Among  thefe  was 
the  king’s  fon ;  who^. attended  by  a  few  horfe,  got  fafe 


plied  with  provifions,  not  only  for  themfelves,  but  for 
fuch  of  their  friends  as  they  thought  proper  to  invite. 
By  thefe  impofitions  moft  of  the  people  of  Afia  were 
reduced  to  beggary;  .efpecially  the  inhabitants  of  Ephe- 
fus,  who  had  above  all  others  fliown  their  hatred  to  the 
Romans.  SyUa  then,  having  colleded  immenfe  trea- 
furci  fet  fail  for  Italy;  leaving  behind ' him  Luculhis 

with 


PON  C  3<^o  3 

PoiUii*.  with  the  diarad^er  of  qu^Jlor^  and  Muracna  with  that  countr)^ 
(if  pr^tor^ 

The  two  legions  which  Fimbria  had  commanded  were 
gi^^en  to  Mursena,  becaufe  Syha  fufpedcd  them  of  an 
iiiclination  to  die  fadiait  of  Marius,  whofe  party  he  was 
going  to  crufh  at  Rome. 

Mithridates  in  the  mean  time  no  '{boner  returned  Into 
Pontus,  than  he  fet  about  the  rediiftlon  of  thofe  nations 
which  had  revolted  from  him  duilng  the  war.  He  be- 
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Achasans,  a  people  bordering  on  the  Colchi,  and  origi- 
nally  defeended  from  the  Greeks,  who  returning  from 
Troy  had  millaken  their  way  into  Greece  and  fettled 
there,  he  was  defeated  with  the  lofs  of  three-fourths  of 
his  men.  On  his  return  to  Pontus,  however,  he  recruit- 
ed  his  army,  and  made  vaft  preparations  to  invade  them  in  a  new 
anew;  but  in  the  mean  time,  hearing  of  Sylla’s  death, 
he  came  to  the  imprudent  refolution  of  entering  Into 
gan  with  the  Colchi ;  who  immediately  fubmitted,  up-  fecond  war  with  the  Romans.  Having  therefore  indu- 
on  condition  that  Mithridates  would  give  his  fon  for  a  ced  his  fon-In-law  Tigranes,  king  of  Armenia,  to  invade 

Cappadocia,  he  himfelf  entered  Paphlagonia  at  the  head 
of  1 20,000  foot  difeiplined  after  the  Roman  manner, 

1 6,000  horfc,  and  loo  chariots  armed  with  feythes* 

This  country  readily  fubmitted;  after  which  the  king 
marched  into  Blthynla,  which  aifo  fubmitted  without 
oppofition  ;  the  province  of  Afia  followed  the  example 
of  the  reft;  for  thefe  countries  being  oppreffed  with  ex« 
orbitant  taxes,  looked  upon  him  as  their  deliverer.  In 
entering  the  cities  of  Alia,  he  caufed  M,  Marius  or  Va- 
rliis,  whom  Sertorius  had  font  him  out  of  Spain  to  dif- 
cipline  his  troops,  walk  before  him  with  the  enftgns  of 
confular  dignity  as  if  he-  was  the  cliief  magiftrate  ;  the 


king  over  them.  This  was  complied  with;  but  the  old 
king  had  thenceforward  a  jealoufy  of  his  fon,  and  there¬ 
fore  firft  Imprifoued  and  then  put  him  to  death.  Soon 
after  this,  the  king  having  made  great  preparations  un¬ 
der  pretence  of  reducing  the  Eofphcri,  a  warlike  nation 
who  had  revolted  from  him,  the  Romans  began  to  be 
jealous.  Their  jealoufy  further  increafed  by  Arche- 
laus,  who  fled  to  them,  and  aftured  them  that  the  pre¬ 
parations  of  Mithridates  were  not  at  all  deftgned  againft 
the  Bofphori.  On  hearing  this,  Mursena  Invaded  Pon¬ 
tus  without  any  farther  provocation.  The  king  put 
him  in  mind  of  the  articles  of  peace  concluded  with 


Sylla :  but  Muraena  replied  that  he  knew  of  no  fuch 
articlejf;  for  Sylla  had  fet  nothing  down  in  writing,  but 
contented  himfelf  with  the  execution  of  what  had  been 
agreed  upon.  Having  given  this  anfwer,  the  Roman 
general  began  to  lay  wafte  and  plunder  the  country, 
without  fparing  even  the  treafures  or  temples  confecra- 
ted  to  the  gods.  Having  put  all  to  fire  and  fword  on 
the  frontiers  of  Pontus  towards  Cappadocia,  he  paffed 
the  river  Halys,  and  on  that  fide  poftefled  himielf  of 
400  villages  without  oppofition  ;  for  Mithridates  was 
.unwilling  to  commit  any  hoftilltles  before  the  return  of 
an  ambafiador  whom  he  had  fent  to  Rome  to  complain 
of  the  conduift:  of  Mursena.  At  laft  the  ambafiador  re¬ 
turned,  and  with  him  one  Callidlus  ;  wftxo,  in  public  af- 
fembly,  commanded Muraena  to  forbear  molefting  a  friend 
and  ally  of  the  Roman  people  ;  but  afterwards,  calling 
liiin  afide,  he  had  a  private  conference  with  him,  in 
which  it  is  fuppofed,  as  he  brought  no  decree  of  the 
fenate,  that  he  encouraged  him  to  purfue  the  war. 
Whatever  might  be  in  this,  it  is  certain  that  Muriena 
flili  continued  to  pratftife  the  fame  hoftlllties,  and  even 
made  an  attempt  on  Sinope,  where  the  king  refided  and 
the  royal  treafures  were  kept.  But  as  the  town  was 
well  fortified,  he  was  forced  to  retire  with  fome  lofs. 
In  the  mean  time  Mithridates  himfelf  taking  the  field> 
appeared  at  the  head  of  a  powerful  army,  drove  the 
Romans  out  of  their  camp,  and  forced  them  with  great 
fiaughter  to  fave  themfelves  over  the  mountains  into 
Phrygia ;  which  fudden  vieftory  again  Induced  many  ci¬ 
ties  to  join  Mithridates,  and  gave  him  an  opportunity 
cnee  more  of  driving  the  Romans  out  of  Cappadocia. 

In  the  mean  time,  Sylla,  being  created  didlator  at 
Rome,  fent  a  mefienger  to  Mursena,  charging  him  in 
his  name  not  to  moleft  Mithridates,  whom  he  had  ho¬ 
noured  with  the  title  of  a  friend  and  ally  of  Rome. 
Murapna  did  not  think  proper  to  dlfregard  this  meflage; 
and  therefore  Immediately  abandoned  all  the  places  he 
'had  ftized,  and  Mithridates  again  renounced  Cappado- 
cia,  giving  his  own  fon  as  an  hoftage  of  his  fidelity. 
Being  then  at  leifure  to  purfue  his  other  plans,  Mithri- . 
dates  fell  upon  the  Bofphori;  and,  having  foon  fubdued 
jhejn,  appointed"  Ivlacharcs  one  of  his  fons  king  of  the 


lung  following  as  one  of  his  attendants.  He  made  fe< 
veral  cities  free  ;  but  at  the  fame  time  acquainted  tlie 
inhabitants,  that  they  were  indebted  to  Sertorius  for 
their  liberty  ;  and  thus,  by  the  connivance  of  that  ge¬ 
neral,  many  cities  revolted  from  the  Jlbmans  without 
knowing  that  they  had  done  fo.  But  in  the  mean  time 
Julias  Csefar,  being  at  that  time  at  Rhodes,  w'kither  he 
had  gone  to  ftudy  oratory,  and  hearing  what  havock 
the  king’s  officers  made  in  the  adjacent  countries,  he 
colle^led  what  troops  he  could,  and  falling  unexpe£led- 
iy  upon  them,  drove  them  quite  out  of  the  province  of 
Afia.  ^  g 

The  Roman  fenate,  now  finding  a  war  unavoidable,  j^ucuUn^’ 
appointed  Lucull us  to  manage  it.  The  other  conful  and  Cotta 
Cotta,  having  folicited  an  employment  in  this  war,  was^”^  agaieft 
fent  with  a  fleet  to  guard  the  Propontis  and  defend 
thynia.  Liiculliis  having  vaifed  one  legion  In  Italy, 
pafl'ed  over  with  it  into  Afia,  where  he  was  joined  by 
four  others,  two  of  w^hich,  as  they  had  ferved  under 
Fimbria,  proved  at  firft  very  mutinous  and  refratftory  ; 
nor  were  the  other  two  much  better, having  beenimmei  fed 
in  the  Afiatic  luxuries.  The  difelplining  of  thele  tj^oops 
took  up  a  confiderable  time,  which  was  prejiidicuil  to 
the  Roman  affairs  ;  for  almoft  all  the  Afiatics  were 
ready  to  revolt,  and  Mithridates  was  making  the  great- 
eft  preparations.  One  of  his  armies  was  ordered  to 
march  Into  Cappadocia,  under  the  command  of  Dio- 
phantus  Matharus,  in  order  to  oppofe  Lucullus  if  be 
ftiould  attempt  to  enter  Pontus  on  that  fide  ;  another, 
commanded  by  Mithridates  in  perfon,  confifted  of 
150,000  foot,  12,000  horfe,  and  100  chariots  armed 
with  fcytlies  ;  a  third  army,  commanded  by  Marius  and 
Eumachus,  two  generals  of  great  experience  in  war, 
was  encamped  in  the  neighbourhood  of  Heraclea  in 
PoBtus. 

T.lie  beginning  of  the  war  proved  favourable  to  Mi-  jvi:thridat#«>’ 
thridates.  Cotta  being  defired  by  Lucullua  to  keep  his  ^ 

fleet  within  the  harbour,  as  being  inferior  to  that  of fuccefsfiig 
Mithridates,  refolved  to  take  the  firft  opportunity  of 
fighting  the  king  by  land,  not  doubting  of  an  eafy  vic¬ 
tory*  Having  for  this  purpofe  colledted  all  the  forces 
he  could.  Cotta  ^fpatehed  Ids  legate^  P«  Rutilius^  with 
4  » 
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a  ConficJerable  body  to  obferve  the  mollons  of  th>e  ene- 
niy.  This  commander  being  met  by  Marius  and  Eu- 
machus,  an  engagement  enfued,  in  which. the  Romans 
were  defeated,  and  the  greatefl  part  of  them,  together 
with  their  comrtiander,  cut  in  pieces.  The  fame  mif- 
foitiine  befel  fevcral  other  olHcers  of  diiliiKftion  fent 
out  to  oppofe  Mitliridates ;  who,  being  elated  with 
fuccefs,  ordered  his  admiral  to  fail  into  the  veiy  har¬ 
bour,  and  f  re  the  Roman  fleet.  This  was  according¬ 
ly  performed  without  the  leail  oppofition  from  Cotta  ; 
and  6o  fhips  were  taken,  funk,  or  burnt,  on  that  occa- 
fion, 

Thefe  vidlories  having  increafed  the  rebellious  difpo- 
fltion  of  the  Afiatics,  made  Liitullus  hailen  his  march  in 
order  to  Hop  the  progrefs  of  the  enemy.  But  finding 
the  king’s  army  much  more  numerous  than  he  expell¬ 
ed,  he  thought  proper  to  decline  an  engagement.  How¬ 
ever,  fcveral  fleirmifhes  happened,  in  which  the  Romans 
had  always  fo  much  the  advantage,  that  they  became 
impatient  for  a  general  engagement.  But  Lucullus  did 
not  at  this  time  choofe  to  run  fo  great  a  rifk;  and  there¬ 
fore  Mithridates,  feeing  he  could  not  force  the  Romans 
to  a  battle,  decamped  in  the  night-lime,  and  by  day¬ 
break  reached  Cyzicum,  a  moll  important  city,  and 
greatly  attached  to  the  Romans.  Lucullus  piirfued 
him  ;  and,  falling  on  his  rear,  killed  i  o,ooo,  and  took 
13,000  prifoners.  After  this,  the  Roman  general,  by  a 
manoeuvre,  gained  an  important  pafs,  which  enabled 
great  ft j  aits to  cut  off  all  communication  between  the  army  of 
Mithridates  and  the  neighbouring  country.  The  king, 

*  feeing  himfelf  thus  in  danger  of  famine,  redoubled  his 

efforts  to  gain  the  city ;  but  finding  that  he  could 
not  batter  down  the  walls,  he  refolved  to  undermine 
them.  In  this  alfo  he  was  unfuccefsfiil ;  the  befieged 
funk  countermines,  and  had  very  near  taken  the  king 
himfelf  in  one  of  his  own  rriinea.  In  the  mean  time, 
winter  coming  or,  the  army  of  Mithridates  w^as  fo  di- 
flreffed  for  w'ant  of  provifions,  that  many  died  of  hun¬ 
ger,  while  the  furvivors  were  forced  to  feed  on  the  flefh 
of  their  dead  companions.  The  famine  was  followed 
by  a  plague  ;  wdiich  deflroyed  fucli  numbers,  that  Mith¬ 
ridates  was  obliged  to  think  of  a  retreat ;  and  even  this 
was  become  very  dangerous.  However,  he  laid  hold  of 
the  opportunity  when  Lucullas  \Vent  away  to  befiege 
a  neighbouring  -caflle,  and  fent  off  the  greatefl  part  of 
his  cavalry  in  the  night  ;  ordering  them  Hot  to  halt  till 
they  were  out  of  the  reach  of  the  enemy*  But  Liicul- 
lus  having  got  intelligence  of  their  march,  fuddenly  re¬ 
numbers  of  turned,  and  purfued  them  fo  elofe,  that  he  came  up 
Ms  men.  ^rjth  them  as  they  w^ere  palling  a  fiver,  took  600  hoffe, 
all  their  beafts  of  burden,  15,000  men,  and  put  the  reft 
to  the  fwwd.  On  his  return  he  fell  in  with  Ari- 
flouicus  the  king’s  admiral,  whom  he  took,  juft  as 
he  was  ready  to  fail  wdth  a  large  fum  of  money  de- 
iigned  to  bribe  the  Roman  army.  In  the  mean  time 
Mithridates,  finding  himfelf  reduced  to  the  laft  extre¬ 
mity,  embarked  in  the  night-time  with  the  greatefl  part 
of  the  forces,  while  Marius  and  Eumachusi  with 
30,000  men,  made  the  bell  of  their  w^ay  to  Lam.pfacus. 
But  being  clofely  purfued  by  the  Romans,  they  were, 
overtaken  at  the  ri\^r  jEfopue,  which  at  that  time  was 
not  fordable,  by.rcafon  of  its  having  been  fvvelled  by 
heavy  rains.  Twenty  thoufand  were  killed  on  the  fpot; 
nor  could  a  fingle  man  have  efcaped,  had  not  the 
Afiatics  fcattered  great  Quantities  of  gold  and  filver  in 
VoL.  XV,  Part  L  " 
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the  way,  that  the  inarch  of  the  Romans  might  be  1^-  ^ 

tarded  by  their  flopping  to  gather  it  up,  LucuUus  on  ''  ^  ^ 
his  return  entered  Cyzicum  afnidft  the  acclamations 
of  the  citizens  ;  who  afterwards  inflituted  public  fportsi 
in  honour  of  him,  which  they  called  Lucullea,  The 
city  was  declared  free,  and  all  the  privileges,  exemp¬ 
tions,  and  immunities,  beftowed  upon  the  citizens  which 
wete  enjoyed  by  the  inhabitants  of  Rome  itfelf.  41 

From  Cyzicum,  Lucullus  marched  along  the  Coaft  of 
the  HtUefpont  till  he  came  to  Troas  ;  where  he  equip- 
ped  his  fleet,  and  piit  to  fea  in  qlieft  of  Marius,  Alcx-foj.y  fcak 
ander,  and  Dionyfius,  three  of  the  king’s  generals,  who 
had  a  fleet  of  50  fhips,  with  T  0,000  land-forces  on 
board.  Lucullus  came  up  with  them  near  the  Ifland  of 
Lemnos,  took  32  of  their  flaips,  and  put  a  great  num¬ 
ber  of  their  land-forces  to  the  fword.  The  day  after 
the  engagement  the  three  generals  were  difeovered  in  a 
cave  where  they  had  concealed  themfelves,  and  dragged 
from  thence  to  Lucullus ;  who,  after  having  feverely 
upbraided  Marius  for  fighting  againft  his  country,  cau- 
fed  him  to  be  put  to  death.  Alexander  and  Diony- 
fiiis  were  referved  for  the  triumph  ;  but  the  latter  poi- 
foned  hi|nfelf  to  avoid  that  difgrace.  Lirciilliis  then 
fleered  his  coiirfe  for  Bithynia,  on  receiving  intelligence 
that  Mithridates  had  appeared  with  his  fleet  on  thofe 
coafts  :  but  the  king  having  notice  of  his  approach, 
made  what  hafte  he  could  to  gain  Pontus,  and  arrived^ 
at  Heraclea  on  board  a  pirate  named  Se/emus  ;  with 
whom  he  was  obliged  to  truft  himfelf,  his  fleet  being 
difperfed  by  a  violent  ftorm,  and  the  ftiip  that  carried 
him  call  away.  43 

In  the  mean  time  Mithridates  vras  no  lefs  unfortu- Far  her 
nate  by  land  than  by  fea.  Triarius,  one  of  the 
of  Lucullus,  reduced  the  cities  of  Apamca,  Prufa,  Pru- 
fias,  and  NIcaea.  From  thence  he  marched  with  all  ex¬ 
pedition  to  Nicomedia,  where  the  king  himfelf  was,  and 
near  which  place  Gotta  lay  encamped.  But  before  the 
two  armies  could  be  joined,  Mithridates  efcaped,  firft 
to  Heraclea,  which  was  betrayed  to  him,  and  from 
tiience  to  Sinope.  Nor  was  Lucullus  himfelf  all  this 
time  iiiadlive.  Having  reduced  all  Paphlagonia  and 
Bithynia,  he  marched  through  Cappadocia,  and  joined 
Gotta  and  Triarius  at  Nicomedia,  with  a  defign  to  in¬ 
vade  Pontus ;  hut  hearing  that  Heraclea  was  In  the 
hands  of  Mithridates,  he  difpatcheil  Cotta  to  reduce 
that  city.  Triarius  was  ordered  with  the  fleet  to  the 
Flellefpont  and  Propontis,  to  Intercept  the  king’s  fleet, 
which  was  daily  cxpe6led  from  Spain  with  fupplies  from 
Sertorius.  Lucullus  himfelf,  with  the  main  ftrength  of 
the  army,  purfued  his  march  Into  Pontus.  Flis  army 
was  greatly  haraffed,  ^efpecially  in  the  narrow  pafles  be¬ 
tween  Cappadocia  and  Pontus,  by  flying  parties  of  the 
enemy.  But  the  greatefl' inconvenience  was  the  want 
of  provifions,  as  the  king’s  troops  had  laid  wafte  all  the 
country  round ;  infomiich  that  Lucullus  having  loft  al- 
moft  all  his  beafts  of  burden,  was  obliged  to  take  along 
with  the  army  30,000  Galatians,  each  of  them  carrying 
a  fack  of  corn  on  his  back.  At  hft,  however,  he  gain-, 
ed  the  plains  of  Pontus  ;  where  provifions  were  fo  plen¬ 
tiful,  that  aii  ox  was  fold  for  a  drachma,  and  every  thing 
elfe  in  proportion^ 

The  Roman  general  having  now  carried  the  war  into 
the  enemy’s  couiitiy,  divided  his  forces,  and  at  the  fame 
time  invefted  a  very  flrong  town  named  Amtfus  ;  ano¬ 
ther  caDcd  Eupaiortet^  built  by  Mitliridates,  and  made 
Z  z  the 
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the  place  of  his  refidence  ;  and  another,  named  Thevfif^  at  Pharnacla^  difpatclied  an  eunuch,  Baci'hvs  or  Pontuv 

cyra^  fituated  on  the  banks  of  the  Thermodoon.  Eu-  Bauhidesy  witlv  orders  to  put  them  all  to  death,  kil  — 

'  they  (hould.  fall  into  the  hands  of  the  enemy ;  which 

was  accordingly  done. 

After  the  flight  of  Mithndates,^  the  Romans  no  lon¬ 
ger  met  with  any  oppofition  the  king’s  governors 
flocking  from.  all.  parts  to  put  themfelves  under  the  pro- 
te6lion  of  the.  conqueror.  Among  thefe  was  the  grand¬ 
father  of  Strabo  the  geographer,  whom  the  king  had 
difobliged  by  putting  to  death  his  coulin-german  Ti- 
bias,  and  his  fon.  7'heophiliis.  He  was  a  man  of  fuch 
credit,  that  it  was  no  fooner  heard  that  he  had  aban¬ 
doned  the  king’s  party,  than  15  other  commanders  de¬ 
livered  up  to  Lucullus  the  places  with  which  they  had 
been  iritrufted  ;  and  about  the  fame  time  Triariiis  falk 
ing  in  with  the  king’s  fleet  near  the  ifland  of  Tenedos, 
obtained  a  complete  victory,  having  either  taken  or 
funk  6  D  of  the  enemy’s  veflels. 

All  this  time  Cbtta  had  been  employed  without  fuc- 
cefs  in  befieging  Heraclea,  which  he  could  never  have, 
reduced  vsdthout  the  afliflance  of  Triarius.  That' 
commander,  having  defeated  the  fleet, .  foon  reduced 
the  town  to  fuch  diftrefs,  that  a  third  part  of  the  gar- 
rifon  died  of  hunger ;  upon  which  the  governorj  Co- 
nacorix,  privately  agreed  with  Triarius  to  deliver  one 
of  the  gates  to  him.  This  was  accordingly  done  ;  and 
the  Romans,  entering,  made  a  terrible  flaughter  of  the 
helplefs  inhabitants^  But  in  the  mean  time  Cotta, 
provoked  at  feeing  himfelf  deprived  both  of  all  fhare 
of  the  booty,  and  the  honour  of  reducing  a  place  be¬ 
fore  which  he  had  fat  fo  long,  fell  upon  his  country¬ 
men  as  they  were  bufied  in  plundering ;  which  would 
have  occafioned  a  great  deal  of  bloodflied,  had  not 
Triarius  promifed  to  divide  the  booty  equally.  Co- 
nacorix,  in  order  to  conceal  his  treachery,  after  march¬ 
ing  out  of  Heraclea,  feized  on.  two  forts  belonging  ta 
the  Romans;  and  Triarius  being  fent  to, recover  them. 

Cotta,  in  his  abfence,  plundered  the  city  anew,  rifled 
the  temples  which  the  other  had  fpared^  put  all  the 
citizens  he  could  meet  with  to  the  fvvord,  and  having 
carried  off  every  thing  valuable,  at  laff  fet  fire  to  the 
city  in  feveral  places,  by  which  means  it  was  foon  re¬ 
duced  to  aflies.  Cotta  then,  having  no  farther  occa- 
fion  for  his  troops,  difmiffed  the  auxiliaries,  refigned 
his  legions  to  Lucullus,  and  put  to  fea  himfelf  in  order 
to  return  to  Rome.  But  he  had  fcarce  got  out  of 
the  harbour,  when  part  of  his  fhips,  being  overloaded' 
with  the  fpoils  of  the  city,  funk ;  and  the  others  were 
by  a  violent  north  wind  daflied  againfl:  tlie  fliore, 
which  occafioned  the  lofs  of  a  great  part  of  the  booty. 
However,  on  his  return  to  Rome,  he  was  highly  ap¬ 
plauded  by  the  fenate,  and  honoured  with  the  title  of 
Ponfkus, 

Lucullus,  having  now  reduced  Pontus,  marched  a- 
gainfl:  the  Chaldeans,  Tibarenians,  and  inhabitants  of 
Armenia  Ivlinor ;  who  voluntarily  fubmitted  to  him, 
and  put  him  in  poffeffion  of  all  their  ftrong  holds. 

From  Armenia,  he  returned  before  Amifus,  which 
ftill  held  out ;  Callimachiis,  governor  the  place,  hal¬ 
ving  haraffed  the  Romans  to  fuch  a  degree  by  engines 
of  his  own  contriving,  that  they  had  given  over  their* 
afiaiilts,  and  contented  themfelves  with  blocking  it  up 
by  laud,  though  the  garrifoii  was  at  the  fame  time 
iibout  the  booty.  Mithridates,  remembering  in  his  plentifully  fiipplied  with  provifions  by  fea.  Lucullus, 
flight,  that  he  had  left  his  fillers,  wives,  and  concubines  on  his  arrival,  fummoned  the  city  to  furrender,  offer- 
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patoria  was  foon  taken,  but  Themifcyra  made  a  vigo- 
rous  refi fiance.  The  towiifmen  galled  the  Romans  to 
fuch  a  degree,  tliat,  not  daring  to  approach  the  walls 
openly,  they  contented  themfelves  with  undermining 
them  :  but  in  this  too  they  met  with  no  fmall  difficul¬ 
ty  ;  for  the  enemy  countermined,  and  often  engaged 
rtliem,  under  ground,  letting  into  the  mines  bears  and 
other  wild  beafts,  with  fwarms  of  bees,  which  obliged 
them  to  abandon  their  works.  However,  the  town  was 
at  lad  obliged  to  fiirt'ender  for  want  of  provifions.  As 
for  Amifus,  Lucullus  himfelf  fat  down  before  it ;  but 
finding  it  flrongly  fortified  and  garrifoned  with  the 
flower  of  the  king’s  troops,  the  Roman  general  thought 
proper  to  reduce  it  by  famine  ;  and  on  this  occafion  his 
countrymen  firfl  complained  of  him  as  protra6ling  the 
war  for  his  own  advantage. 

In  the  mean  time"  Mithridates  having  recruited  his 
fliattered  army,  advanced  to  Cabirae,  a  city  not  far  di- 
ilant  from  Amifus.  Lucullus,  leaving  part  of  the  army 
to  continue  the  fiege,  marched  at  the  he'ad  of  the  reft 
to  oppofe  Mithridates.  But  the  king  having  drawn  his 
cavalry  into  a  general  engagement,*  defeated  them  with 
confiderable  lofs,  and  drove  them  back  to  the  moun¬ 
tains,  through  the  paffes  of  which  Lucullus  had  lately 
Inarched  to  attack  him.  This  check  obliged  the  Ro¬ 
man  general  to  retire  to  a  riling  ground  near  the  city 
of  Cabirse,  where  the  enemy  could  not  force  him  to  an 
engagement.  Here  provifions  beginning  to  grow  fcarce, 
Lucullus  fent  out  ftrong  parties  from  his  army  into  Cap¬ 
padocia,  the  only  place  from  whence  he  could  have  fup- 
plies.  One  of  thefe  parties  entirely  defeated  Taxiles 
and  Diophantes,  two  of  the  king’s  generals,  who  had 
been  ftationed  there  to  prevent  Lucullus  from  having 
any  communication  with  the  country.  The  king,  up¬ 
on  the  news  of  this  defeat,  refolveJ  to  break  up  his 
camp  and  retire,  not  queftioning  but  that  Lucullus 
would  attack  him  as  foon  as  his  forces  returned.  This 
refolution  he  no  fooner  imparted  to  his  nobles,  than 
they  began  privately  to  fend  away  their  moft  valuable 
’goods;  which  being  found  out  by  the  foldiers,  they 
took  it  in  fuch  bad  part  that  no  intelligence  had  been 
given  them,  that  they  plundered  their  baggage,  and  put 
’  thofe  who  had  the  care  of  it  to  the  fword.  After  this 
they  betook  themfelves  to  flight,  crowding  out  of  the 
gates  in  the  utmoft  confufion.  The  king  liaftened  to 
ftop  their  flight ;  but  nobody  ffiowing  him  the  leaft  re- 
fpe6l,  he  was  carried  away  by  the  crowd,  and  in  great 
danger  of  being  trampled  to  death.  Having  with  diffi¬ 
culty  made  his  efcape,  he  retired  with  a  fmall  retinue, 
ftrft  to  CabirjE,  and  then  to  his  fon-in  law  Tigranes 
king  of  Armenia.  Lucullus  dlfpatched  the  beft  part 
of  his  cavalry  to  purfue  the  fugitives  ;  while  he  himfelf, 
with  the  reft,  invefted  the  camp  of  Mithridates,  wffiere 
thofe  remained  who  could  not  fly  with  the  rclL.  The 
camp  was  eafily  taken ;  hut  moft  of  the  foldiers  made 
their  efcape,  while  the  Romans,  contrar)''  to  their  gene¬ 
ral’s  orders,  w'ere  bufied  in  plundering.  Lucullus  then 
purfued  hard  alter  the  king  ;  who,  being  overtaken  by 
a  company  of  Galatians,  caufed  a  mule  loaded  with 
part  of  his  treafiircs  to  be  driven,  in  among  them,,  by 
which  means  he  made  his  efcape  while  they  quarrelled 
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ing  the  mhabltantf.  very  honouraMe  terms  ;  but,  being 
Tcfufed,  he  made  a  general  afTault  at  the  time  when  he 
knew  that  Callimachus  ufed  to  draw  off  great  part  of 
his  troops  to  give  them  fome  refpite.  The  Romans 
applying  their  fcaling  ladders,  got  over  the  wall  be¬ 
fore  Callimachius  could  come  to  the  affiS:ance  of  thofe 
whom  he  had  left  to  guard  it ;  however,  by  fetting 
the  city  on  fire,  he  found  means  in  that  confufion  to 
make  his  efcape.  Lucullus  commanded  his  men  to  ufe 
their  utrnoft  endeavours  to  fave  the  city  ;  but  they  be¬ 
ing  intent  only  upon  plundering,  regarded^  nothing 
but  the  furniture.  At  laft  the  fire  was  extinguifhed 
Ty  a  violent  fhower  ;  and  Lucullus,  having  with  much 
ado  reftrained  his  foldiers  from  committing  any  fartlier 
exceffes,  repaired  the  city  in  fome  meafure  before  he 
left  it,  and  fuffered  the  inhabitants  to  enjoy  their  pof- 
feflions  in  peace. 

i  1  rauc^  Nothing  was  now  wanting  but  the  captivity  of  MI- 
»defea*ed  by  thridates  himfelf  to  put  a  final  period  to  the  war  •,  and 
:i.ucullus,  therefore  Lucullus  demanded  him  from  his  fon-in4aw, 
Tigrane^.  But  though  that  prince  could  not  be  pre- 
'vailed  to  fee  Mithridates  on  account  of  his  mifeon- 
clu6t,  he  could  as  little  be  Induced  to  deliver  him  up 
to  his  enemies.  After  this  refufal,  however,  he  for 
-the  firft  time  condefeended  to  fee  his  father-in-law, 
after  he  had  refided  a  year  and  eight  months  in  his 
dominions.  In  a  private  conference  held  by  the  two 
kings,  it  was  agreed,  that  Tigranes  fhould  march  a- 
‘gainft  the  Romans,  and  Mithridates  with  io,coo  horfe 
return  into  Pontus,  where  he  fhould  make  what  levies 
he  could,  and  rejoin  Tigranes,  before  Lucullus,  who 
was  then  employed  in  the  fiege  of  Sinope,  could  enter 
Armenia.  But,  in  the  mean  time,  Sinope  having  fur- 
rendered,  Lucullus  with  all  poffible  expedition  marched 
ugainft  Tigranes,  and,  having  drawn  him  into  a  general 
engagement,  gave  h^m  an  entire  defeat,  as  is  related  un¬ 
der  the  article  Armenia. 

Mithridates  w'as  marching  to  his  affiffance,  when  he 
met  his  fon-in-law  flying  with  a  fmall  retinue  to  fliel- 
^5  ter  himfelf  in  fome  remote  corner  of  the  kingdom. 

But rcfolves He  encouraged  him  to  raife  new  forces;  not  doubting 
xo  try  a:  o-  that  another  campaign  would  repair  aU  former 
Ioffes,  provided  he  would  commit  to  his  rnanagement 
eveiy  thing  relating  to  the  war.  xo  this  Iigranes 
agreeing,  as  he  thought  him  more  fit  to  deal  wi  the 
Romans  than  himfelf,  orders  were  iffued  out  for  raifing 
^  new  army,  and  all  the  Armenians  able  to  bear  aims 
fummoned  to  meet  at  the  place  of  the  general  rendez¬ 
vous.  Out  of  thefe  Mithridates  chofe  yo,ooc  foot 
and  35,000  horfe ;  and  having  trained  them  up  during 
the  wdnter,  after  the  Roman  dilciphne,  in  the  begin¬ 
ning  of  the  fpring  he  left  part  of  them  with  I  igranes, 
and  marched  himfelf  with  the  reft  into  Pontus,  where 
he  recovered  many  important  places,  and  overcame  in  a 
pitched  battle  M.  Fabius,  whom  Lucullus  had  appoint¬ 
ed  governor  of  that  province.  Being  flufhed  \vith  this 
fuGcefs,  as  foon  as  the  w^ounds  he  received  in  the  en¬ 
gagement  fuffered  him  to  move,  he  purfued  labius,  and 
beheged  him  in  the  city  oF Cabira,  whither  he  had 
retired  ;  but  in  the  mean  time  Triarius,  who  was  march¬ 
ing  out  of  Afia  to  join  Lucullus,  hearing  what  diilrefs 
the  Romans  were  in,  haftened  to  their  relief,  and  ap¬ 
pearing  unexpc(R:edly  on  the  neighbouring  hill,  ftruck 
iuch  terror  into  the  enemy,  that  they  railed  the  liege, 
and  made  the  Left  of  their  way  into  Cappadocia.  Tri- 
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arlus  purfued  them>  and  got  fo  near  them  as  to  be  pQntii$.  ^ 
parted  only  by  a  river.  Here  he  halted,  with  a  deftgn  — — 
to  pafs  the  river  after  he  had  allowed  his  men  fome 
reft  ;  for  they  were  tired  out  with  long  marches.  But 
Mithridates  was  before-hand  with  him,  and  crofting 
the  river  on  a  bridge,  where  he  had  placed  a  ftrong  47 
guard,  attacked  the  Romans  with  great  refolution  be-  iMithndates 
fore  they  had  time  to  refrefti  themfelvcs.  The  battle 
was  bloody,  and  the  event  doubtful,  till  the  bridge 
breaking  down  with  the  weight  of  the  multitude  that 
paffed,  the  king’s  troops  who  had  engaged,  relying 
chiefly  on  their  numbers,  began  to  lofe  courage,  feeing 
they  could  receive  no  further  afiiftance  ;  and  the  Ro¬ 
mans  charging  them  with  frefh  vigour,  they  betook 
themfelvcs  to  a  precipitate  flight.  After  this  engage¬ 
ment,  as  winter  came  on,  both  armies  w’ere  glad  to  re¬ 
tire  to  their  winter-quarters. 

During  the  winter,  Mithridates  raifed  new  forces  ; 
and  having  received  confiderable  fupplics  from  Tigranes, 
took  the  field  early  in  the  fpring,  in  hopes  of  driving 
the  Romans  quite  out  of  Pontus,  before  Lucullus,  who 
had  work  enough  on  his  hands  in  Ai*menia,  could  come 
to  their  afiiftance.  With  this  view  he  marched  ftralght 
againft  Triarius  and  Sornatius,  to  whom  Lucullus  had 
committed  the  care  and  defence  of  that  province  ;  and 
finding  them  encamped  near  the  city  of  Gaziuifa,  prof¬ 
fered  them  battle ;  which  they  declining,  he  fent  a 
ftrong  detachment  to  befiege  a  caftle  where  the  Ro¬ 
mans  had  left  all  their  baggage,  hoping  they  would 
rather  venture  an  engagement  to  relieve  the  place,  tlian 
lofc  all  they  had  got  with  fo  much  toil  and  labour  du¬ 
ring  the  war;  neither  was  he  difappointed  in  his  hopes; 
for  though  Triarius  was  for  keeping  clofe  In  his  camp 
till  the  arrival  of  Lucullus,  w'hom  he  daily  expefted, 
having  acquainted  him  with  the  danger,  the  foldiers 
hearing  that  the  caftle  was  befieged,  declared  in  a  tu¬ 
multuous  manner,  that  if  he  did  not  lead  them  they 
w^ould  march  to  the  relief  of  the  place  without  his  4S 
leave.  Triarius  being  thus  forced  by  his  own  men  to  l^efeats 
light,  drew  out  his  forces  againft  the  king,  whofe  army 
was  three  times  his  number ;  but  w’hile  they  were  upon 
the  point  of  engaging,  both  armies  were  by  a  violent 
ftorin  forced  to  rctire  to  their  refpedlive  camps  ;  but 
Triarius  receiving  that  very  day  intelligence  of  tlie 
approach  of  Lucullus,  and  fearing  he  would  fnatch 
the  vKftoiy  out  of  his  hands,  refolved  to  make  a  bold 
pufti,  and  next  morning  by  break  of  day  attack  the 
king  in  his  camp.  If  he  conquered,  the  glory  he 
thought  would  be  entirely  his  own  ;  if  he  w^ere  over- 
corn  ,  the  enemy  could  reap  no  great  advantage  from 
his  vi6lory,  Lucullus  being  at  hand  with  a  powerful 
army.  The  king,  in  that  furprife,  putting  himfelf  at 
the  head  of  a  few  troops  of  liis  guards,  fuftalned  the 
brunt  of  the  Romans,  till  the  reft  of  his  army  drawing 
up  came  to  his  relief,  and  attacked  the  enemy  with 
fuch  fury,  that  the  Roman  foot  were  forced  to  give  way, 
and  were  driven  into  a  nrio  -  afs,  where  they  were  furround- 
ed,  and  great  numbers  of  them  cut  in  pieces. 

Thc^r  horfe  were  likewife  put  to  flight,  and  purfued 
with  great  daughter,  till  a  Roman  centilrion  in  the 
king’s  fervicc,  pitying  his  countrymen,  attempted  to 
kill  him.  The  king’s  life  was  faved  by  his  breaft- 
plate  ;  but  as  he  received  a  deep  wound  in  the  thigh, 
he  was  obliged  to  give  over  the  purfuit  himfelf,  and 
thofe  that  were  about  him  caufed  the  retreat  to  be 
Z  z  2  founded* 
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PoBfus.  founded,  wluch,  as  it  was  unexpe£led,  occafioned  a  great 
confufion  in  the  whole  army.  The  centurion  was  im¬ 
mediately  cut  in  pieces  ;  but  the  Roman  horfe  in  the 
mean  tijne  getting  the  flart  of  the  enemy,  found  means 
to  make  their  efcape.  Above  7000  of  the  Romans 
were  killed  in  that  battle  ;  and  among  them  150  centu¬ 
rions  and  24  tribunes,  the  greatefl:  number  of  officers 
49  that  had  been  loll  in  any  engagement  to  that  day. 
All  Mithridates  being  cured  of  his  wound,  that  he  might 

not  for  the  future  be  expofed  to  fuch  dangers,  catifed 
Mi'fhri-  Romans  that  ferved  in  his  army  to  be  formed 

fiate^  mafia-  into  one  body,  as  if  they  were  to  be  fent  out  on  a  par- 
ty,  and  then  ordered  them  to  retire  to  their  tents,  where 
they  were  all  to  a  man  cut  in  pieces. 

The  king,  however  elated  with  fuccefs,  yet  would 
not  engage  Luciillus  ;  but  with  long  marches  haflened 
into  Armenia  Minor,  and  encamped  upon  a  hill  near  the 
town  of  Talura,  expedfing  Tigranes,  who  was  advan¬ 
cing  with  a  llrong  army  to  join  him.  Lucullus,  in  pur- 
fuit  of  Mithridates,  marched  over  the  field  of  battle, 
leaving  thofe  unburied  who  had  fallen  in  the  engage¬ 
ment,  which  al’enated  the  minds  of  the  foldiery  from 
him,  and  they  began  to  be  very  mutinous  ;  being  ftir- 
red  up  by  Appius  Claudius,  whom  Tuculla^  had  turn¬ 
ed  out  of  his  command  for  his  vile  behaviour,  notwith- 
ftanding  he  was  nearly  related  to  him,  Tiicullus  having 
married  his  filler.  The  difeontent  that  prevailed  in 
the  army  came  to  fuch  a  height,  that  Lucullus  was  ob¬ 
liged  to  lie  ftlll  in  his  camp  all  that  fummer ;  the  fol- 
diers  declaring  in  a  mutinous  manner,  that  they  would 
not  follow  him  any  longer,  nor  ferve  under  a  general 
who  refiifed  to  fliare  the  booty  with  them. 

Thefe  complaints,  and  the  general  difeontent  that 
reigned  in  the  army,  obliged  the  fenate  to  recal  L,u- 
trieves  the  cullus,  and  appoint  Manius  Acilius  Glabrio,  conful  of 
affairs  of  that  year,  in  his  room.  Glabrio  arriving  in  Bithynia, 
gave  notice  by  public  criers  to  all  the  cities,  that  the 
fenate  had  difeharged  Lucullus  and  his  army,  and  con- 
fifeated  his  gooda  for  protradling  the  war  and  refufing 
to  comply  with  their  injunfllons.  Hereupon  Lucullus 
was  abandoned  by  the  greater  part  of  his  army,  and 
forced  to  retire  into  Galatia,  not  being  in  a  condition 
to  make  head  againft  the  joint  forces  of  the  two  kings ; 
who,  laying  hold  of  that  opportunity,  recovered  the  bell 
part  of  Pontus,  Bithynia,  Cappadocia,  and  Armenia 
Minor  :  for  though  Glabrio  had  haftened  into  Poiitus, 
as  if  he  had  intended  to  engage  the  enemy  and  rob 
Lucullus  of  the  vi6:ory,  yet,  upon  the  firll  news  of  the 
approach  of  the  two  kings,  he  thought  fit  to  retire  and 
leave  the  country  open  on  all  fides  to  the  enemy. 

When  this  was  heard  at  Rome,  a  law  was  enadled 
hiin  there  by  C.  Maniiius,  a  tribune  of  the  people,  where¬ 

by  the  management  of  the  war  againll  Mithridates  and 
Tigranes  was  committed  to  Pompey,  and  like  wife  the 
provinces  of  Cilicia,  then  under  Quintus  Marcius,  and 
of  Bithynia  under  Glabrio.  By  the  fame  law  he  was 
continued  in  that  unlimited  power  by  fea,  with  which 
he  was  invelled  when  he  firll  fet  out  againll  the  pi¬ 
rates  of  Cilicia.  In.  virtue  of  this  law,  Pompey,  who 
had  jull  then  ended  the  war  with  tlie  Cilician  pirates, 
took  upon  him  the  command  of  the  army,  and  direc¬ 
ted  all  the  allies  of  the  Roman  people  to  join  him  with 
all  polTible  expedition  ;  but  before  he  took  the  field, 
he  renewed  the  alliance  which  Sylla  and  Lucullus  had 
concluded  with  Phrahates  king  of  Parthia,  and  then 
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fent  friendly  propofiils  to  Mithridates;  who  at  firll  feem-  Pontus. 

ed  inclined  to  give  car  to  them,  and  accordingly  dif-  - - - 

patched  an  ambalTador  to  the  Roman  army  to  treat 
a  peace.  Pompey  required  of  him  to  Ly.down  his  arms.iJesre]e<fi» 
if  he  was  In  earnell,  and  deliver  up  to  him  all  thofe  who  his  propo^ 
had  revolted  from  the  Romans  during  the  war.  This  de-f^b 
mand  was  no  fooner  reported  abroad  in  the  king’s  camp, 
but  the  deferters,  who  were  very  numerous  In  the  king’s 
army,  betaking  themfelves  to  their  arms,  threatened  to 
put  Mithridates  himfelf  to  death  ;  and  would  have  oc¬ 
cafioned  a  great  dillurbance,  had  not  the  king  appeafed 
tlie  growing  tumult,  by  afiurlng  them,  that  he  had  fent 
ambafladors,  not  to  treat  of  a  peace,  but  only  to  take, 
under  pretence  of  fuing  for  peace,  a  view  of  the  ene¬ 
my’s  ftrength.  He  moreover  obliged  himfelf,  by  a  fo- 
lemn  oath  In  the  prefence  of  the  whole  army,  never  to 
enter  Into  any  treaty  of  frieiidfhip  with  the  Romans, 
nor  to  deliver  up  to  them  fuch  as  had  ever  ferved  under 
him. 

Pompey,  finding  his  propofals  reje^led,  advanced 
againll  the  king  with  an  army  of  30,000  foot  and 
20,000  horfe,  as  Plutarch  writes,  or  30,000,  as  we  read 
in  Appian,  all  chofen  troops  ;  for  he  difeharged  moR 
of  thofe  who  had  ferved  under  Glabrio  and  Lucul¬ 
lus.  As  he  entered  Galatia,  he  was  met  by  Lucullus, 
who  endeavoured  to  peiTuade  him  to  march  back,  the 
war  being  near  finilhed,  and  even  deputies  fent  by  the 
republic  to  fettle  the  province  of  Pontus ;  but  not  be¬ 
ing  able  to  prevail  with  him,  after  mutual  complaints 
againll  each  other,  they  parted  ;  and  Pompey  remo¬ 
ving  his  camp,  commanded  the  troops  that  were  with 
Lucullus  to  join  him,  except  16:^0  whom  he  left  to  at¬ 
tend  Lucullus  in  his  triumph.  From  thence  Lucullus 
fet  out  for  Rome,  where  he  was  received  by  the  fenate 
with  great  marks  of  elleem,  moll  men-  thinking  him 
highly  injured  by  the  authors  of  the  Manilian.  law, 

Pompey  purfued  his  march  Into  Pontus  ;  but  finding 
that  he  could  not  by  any  means  draw  the  king  to  a 
battle,  he  marched  back  into  Armenia  Minor,  with  a 
defign  either  to  reduce  that  province,  or  oblige  Mi- 
thridates  to  venture  a  battle  In  order  to  relieve  it.  Mi- 
thiidates  followed  him  at  fome  diilancc  ;  and  entering 
Armenia,  encamped  on  a  hill  over-againlt  the  Romans, 
and,  by  intercepting  their  convoys,  reduced  them  to 
fuch  dillrefs,  that  they  were  obliged  to  remove  to  a 
more  convenient  place,  the  king  cutting  off  many  In 
their  rear,  and  harafiing  them  with  frequent  attacks, 
till  he  fell  Into  an  ambufeade  laid  by  Pompey,  whofe 
perfonal  courage  and  prudent  conduit  on  that  occafioTi 
confirmed  the  king  in  his  refolution  not  to  hazard  a 
general  engagement.  The  two  armies  encamped  over- 
agalnll  each  other ;  Pompey  on  one  hiU,  and  the  king 
on  another,  near  the  city  of  Dallira,  in  the  province 
of  Acifilene,  at  a  fmall  dillance  from  the  Euphrates, 
wLIch  divides  Acifilene  from  Armenia  Minor. 

Here  Pompey,  feeing  he  could  neither  draw  the  kingi,  befiegedl 
to  a  battle,  npr  force  his  camp,  which  was  pitched  on  by  t4rn. 
a  lleep  and  craggy  miountain,  began  to  block  him  upiey, 
with  a  ditch  w'hich  he  carried  round,  the  bottom  of  the 
hill  where  the  king  \va^  encamped ;  and  meeting  with 
no  oppofitlon,  finilhed  his  v/ork,  and  quite  cut  off  the 
enemy’s  communication  with  the  country.  Pompey 
was  amazed  to  fee  the  king  thus  tamely  fuffer  himfelf 
to  be  Ihut  up  ;  and  could  not  help  faying,  Tliat  he  was 
either  a  great  fool  or  a  great  coward  ;  a  fool,  if  he  did 
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P 'ntus.  not  apprehend  the  danger  he  was  in;  a  coward,  if,  being 
apprifed  of  it,  he  did  not  to  the  utmoft  of  his  power  pre¬ 
vent  it.  By  this  ditch,  which  was  150  furlongs  in  cir¬ 
cuit,  and  defended  by  many  forts  raifed  at  fmall  diftances 
from  each  other,  the  king  was  fo  clofely  befieged,  that 
he  could  neither  fend  out  parties  to  forage,  nor  receive 
the  fupplies  that  came  to  him  from  Pontus.  He  was 
thus  belieged  for  the  fpace  of  45  or  50  days  ;  and  his 
araiy  redueed  to  fiich  llraits,  that,  having  confumed  all 
their  provihons,  they  were  at  laft  foreed  to  live  on 
their  dead  horfes.  Hereupon  Mithridates  refolved  at 
all  events  to  break  throu  h  the  Roman  fortifications: 
But  breaks  and  accordin  ly,  havin:;  put  to  the  iword  all  thofe  that 
through  the  fick  or  difabled,  that  they  might  not  fall  into  the 
enemy’s  hands,  he  attacked  in  the  dead  of  the  ni^ht 
the  Roman  guards  ;  and  havin  r  overpowered  them  with 
his  numbers,  got  fafe  into  the  open  fields,  and  continued 
his  march  all  ni  ^ht  towards  Armenia  Major,  where  he 
v^  as  expected  by  Tigranes. 

Pompey  next  morning  by  break  of  day  purfued  the 
enemy  with  his  whole  army ;  and  having  with  mueh 
ado  overtaken  them,  found  the  king  encamped  on  a 
hill,  to  which  there  was  but  one  afeent,  and  that  guard-* 
ed  by  a  llrong  body  of  foot.  The  Romans  encamped 
over-againfl  them ;  but  Pompey,  fearing  the  king 
fliould  make  his  efcape  in  the  night-time,  privately  de¬ 
camped,  and  taking  the  fame  rout  the  enemy  were  to 
hold  in  order  to  gain  Armenia,  pofTefied  himfelf  of  ail 
the  eminences  and  defiies  through  which  the  king  was  to 
Is  over-  pafs.  Mithridates  thinking  that  Pompey  was  returned 
rea''hed  by  to  hls  former  camp,  purfued  his  march,  and  about  the 
Pompey,  evening  entered  a  narrow  valley,  which  was 

^feated!  ^  furroiinded  on  all  lides  by  fleep  hills.  On  thefe  hills 
the  Romans  lay  concealed,  expelling  the  fignal  to  fall 
upon  the  enemy  and  attack  them  on  all  fides  at  once, 
while  they  were  tired  with  their  march,  and  feemingly, 
as  they  had  fent  out  no  fcouts,  in  great  feeurlty.  Poin- 
pey  was  at  firll  for  putting  off  the  attack  till  the  next 
morning,  thinking  it  not  fafe  to  engage  in  the  night¬ 
time  among  fuch  Reep  and  craggy  mountains  ;  but  was 
at  laft  prevailed  upon,  by  tlie  earneft  prayers  and  in- 
treatles  of  all  the  chief  officers  of  the  army,  to  fall  up¬ 
on  the  enemy  that  very  night.  It  was  therefore  agreed, 
that  in  the  dead  of  the  night  all  the  trumpets  ftiould 
at  once  found  the  charge,  that  this  fignal  ffiould  be 
foDowed  by  an  univerfal  ffiout  of  the  whole  army,  and 
that  the  foldiers  ffiould  make  what  noife  they  could, 
by  ftriking  their  fpears  againft  the  brafs  velicls  that 
were'ufed  in  the  camp.  The  king’s  anny  at  this  bid¬ 
den  and  unexpeAed  noife,  which  was  echoed,  again  by 
the  mountains,  imagined  at  firft  that  the  gods  them- 
felves  were  come  down  from  heaven  to  deftroy  them  ; 
and  the  Romans  charging  them  on  all  fides  with  ffiow- 
ers  of  ftones  and  arrows  from  the  tops  of  the  hills,  they, 
betook  thcmfelves  to  a  precipitate  flight ;  but  finding 
all  the  paffes  befet  with  llrong  bodies  of  horfe  and  foot, 
were  forced  to  fly  back  into  the  valley,  wffiere,  for 
many  hours  together,  they  w'^ere  expofed  to  the  enemy’s 
(hot,  without  being  able,  in  that  confufion,  either  to. 
attack  them  or  defend  themfelves.  They  attempted  in¬ 
deed  to  make  fome  refiftance  wffien  the  moon  rofe  ;  but 
the  Romans  running  down  upon  them  from  the  hills, 
did  not  give  them  time  to  draw  up,  and  the  place  was. 
fo  narrow  that  they  had  not  room  even  to  make  ufe  of 
tlicir  fwords.  The  king  loft  on  that  occuilou  lopoo 
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men,  according  to  Appian,  but  40,000,  according 
to  Eutroplus  and  others.  On  Pompey’s  fide  there  fell 
between  20  and  30  private  men,  and  two  centurions.  ^5 
Mithridates,  at  the  head  of  800  horfe,  broke  through  Diflrcf-  of 
the  Roman  army,  and  being  after  this  effort  abandon- 
ed  by  all  the  reft,  becaufe  they  were  clofcly  purfued 
by  the  enemy,  he  travelled  all  night  attended  by  three 
perfons  only,  viz»  his  wife,  or,  as  Plutarch  calls  her, 
his  concubhi  'y  by  name  Hypftcratia^  his  daughter  Dri- 
petine,  and  an  officer.  At  day-break  be  fell  In  with 
a  body  of  mercenary  horfe,  and  3000  foot,  w’ho  were 
marching  to  join  him.  By  thefe  he  was  efeorted  to 
the  caftle  of  Sinorla,  fituated  on  the  borders  of  the 
two  Armenlas.  As  great  part  of  his  treafures  were 
lodged  here,  he  rewarded  very  liberally  thofe  who  ac¬ 
companied  him  in  his  flight  ;  and  taking  6000  talents, 
withdrew  into  Armenia.  As  foon  as  he  entered  the 
borders,  he  difpatched  ambaffadors  to  Tigranes,  ac¬ 
quainting  him  with  his  arrival ;  but  that  prince,  who 
was  then  on  the  point  of  concluding  a  feparate  peace 
with  the  Romans,  clapped  his  ambairadors  In  irons,  pre¬ 
tending  that  his  foil  figranes  had,  at  the  inftigatlon  of 
Mithridates,  revolted  firft  to  the  Parthians,  and  then 
to  the  Romans.  Mithridates  finding  himfelf  thus  aban¬ 
doned,  even  by  his  fon-In-laiv,  left  Armenia  ;  and  di- 
redling  his  courfe  towards  Colehis,  which  was  fubjeCf 
to  him,  and  not  as  yet  invaded  by  the  Romans,  pafted 
the  Euphrates  the  fourth  day,  and  got  fafe  into  his  own 
territories. 

Pompey  fent  out  feveral  parties  In  piirfult  of  the 
king  ;  but  remained  himfelf  with  the  main  body  of  the 
army  In  the  field  of  battle,  where  he  built  a  city,  call¬ 
ing  it  from  that  remiarkable  vidlory  NicopoUs*  Tin’s 
city,  with  the  adjoining  territory^  he  bellowed  upon  fuch 
of  his  foldiers  as  were  old  or  difabled  ;  and  many  Ikiek- 
Ing  to  it  from  the  neighbouring  countries,  it  became 
in  a  fliort  time  a  very  confiderable  place.  This  battle 
was  certainly  attended  with  very  fatal  confequenccs  for  57 
Mithridates  ;  who  was  forced,  his  army  being  entirely  1*1^ 
either  cut  off  or  difperfed,  to  abandon  his  own 
nions,  and  fly  for  ffielter  to  the  moft  remote  parts  oft^eiice  i  to 
Scythia.  Pompey  having  concluded  a  peace  with  TI- jther  couu- 
granes,  as  we  have  related  in  the  hlftory  of  Armenia, 
and  fettled  the  affairs  of  that  kingdom,  began  his  march- 
in  purfuit  of  Mithridates  tlirough  thofe  countries  that 
lie  about  mount  Caucafus.  The  barbarous  nations 
through  which  he  pafted,  chiefly  the  Albanlasis  and 
Iberians,  attempted  to  Hop  his  march,  but  were  foon  put 
to  flight.  However,  he  was  obliged,  by  the  exceffive 
cold  and  deep  roads,  to  pafs  the  winter  near  the  river 
Cyrus.  Early  in  the  fpring  he  purfued  his  march ;  but 
meeting  with  great  oppofition  from  the  Iberians,  a 
warlike  nation,  and  entirely  devoted  to  Mithridates,  hc- 
was  employed  moft  part  of  tlie  fummer  In  reducing 
them.  In  the  mean  time,  Mithridates,  who  had  wintered 
at  DIofeurias,  on  the  ifthmus  between  the  Eiixlne  and 
Gafplan  feas,  and  had  been  joined  there  by  fuch  of  hls^ 
troops  as  had  made  their  efcape  from,  the  late  unfortu¬ 
nate  battle,  continued  his  flight  through  the  countries, 
of  the  Aclijeans,  Zyglans,  Heniochians,  Cercetans, 

Mofehi,  and  Colchians.  Of  thefe  nations  fome  recei¬ 
ved  him  kindly,  and  even  entered  Into  alliance  with 
him  ;  through  others  he  was  forced  to  make  himfelf  a 
way  with  his  fvn^rd. 

i?ornpey  took  the  fame  rout,  dlreAIog  his  courfe 
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by  tbc  ftnrs,  iTpecmlly  in  the  northern  pnrts  of  Scy- 
carrying  with  him  even  provilion  of  water, 
Poirpe)**  to  fupply  the  army  in  the  vail  deferts  through  which 
furth«r^yi?»he  marched.  He  fpent  two  years  in  waning  with 
<e:aefts,  thefe  nations,  and  was  often  in  danger  of  lofing  both 
his  life  and  liis  army ;  but  at  lall  he  overcame  them 
all  ;  and  believing  Mithndates,  :of  vdiom  lie  could  have 
no  account,  to  be  dead,  he  marched  back  into  Arme¬ 
nia  Minor,  where  lie  allowed  fome  reft  to  his  foldiers, 
who  were  quite  worn  out  with  the  hardftiips  they  had 
endured  in  that  expedition.  Having  refrefhed  his  ar¬ 
my,  he  marched  into  Pontus,  to  reduce  fome  ftrong- 
holds  which  wxre  ftill  garrifoned  by  the  king's  troops. 
While  he  was  at  Afpis  in  Pontus,  many  of  the  king's 
concubines  'were  brought  to  him  ;  but  he  fen t  th  m  all 
home  to  their  parents,  without  offering  them  the  leaft 
injury,  and  thereby  gained  the  affedlion  of  the  chief 
lords  of  Pontus,  whofe  daughters  they  were.  The 
ilrong  caftle  of  Symphori  was  delivered  up  to  him  by 
Stratonix,  one  of  the  king's  concubines,  upon  no  o- 
,  tlier  terms  than  that  he  would  fpare  her  ffon  Xiphares, 

who  was  with  the  king,  in  cafe  he  ftrould  fall  into  his 
hands.  She  likewife  diicovered  to  him  great  treafures 
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hid  under  ground,  which  he,  with  great  generofity, 
beftowed  upon  her,  referving  for  hiinfelf  only  fome 
veffels  to  fet  off  his  triumph.  Having  taken  another 
fort,  called  the  Neruj  Cajlle^  and  to  that  time  looked 
upon  as  impregnable,  he  found  in  it  great  ftore  of 
‘gold,  filver,  and  other  valuable  things,  which  he  af- 
tei'waixls  confecrated  to  Jupiter  Capitolinus.  Here,  in 
.looking  over 'the  king's  manuferipts,  he  came  to  dif- 
cover  where  the  reft  of  his  treafures  were  concealed, 
what  troops  he  could  raife  and  maintain,  what  fums 
were  yearly  paid  him  by  his  fubjefls  and  tributaries, 
See.  whereby  he  could  make  a  true  eftimate  of  his 
whole  power  and  wealth.  Amongft  other  manuferipts 
lie  found  fome  bopkvS  of  phyfic,  wrote  by  Mithridates 
Iiimfelf,  which  he  commanded  Lenteas,  a  learned  gram¬ 
marian,  to  trandate  into  Latin. 

Pompey,  having  thus  reduced  all  Pontus,  marched 
into  Syria,  with  a  defign  to  recover  that  kingdom, 
and  paffing  through  Arabia  to  penetrate  as  far  as  the 
lied  Sea.  But  while  he  was  employed  in  this  expedi¬ 
tion,  news  was  brought  him  that  Mithridates,  whom 
he  believed  dead,  had  appeared  unexpectedly  in  Pon¬ 
tus  at  the  head  of  a  confiderable  army,  and  furprifed 
Panticapieum,  a  famous  empory  at  the  mouth  of  the 
Eiixine  Sea.  He  had  lain  all  this  time  concealed  in 
the  territories  of  a  Scythian  prince,  adjoining  to  the 
Pains  Mceotis ;  but  hearing  that  Pompey  had  left 
Pontus,  and  was  engaged  in  other  wars,  he  ventured 
out  of  his  hiding-place,  refolved  either  to  recover  his 
paternal Jungdom,  or  <die  in  the  attempt.  He  return¬ 
ed  privately  Into  Pontus  and  managed  matters  there 
fo  dexteroiifly,  that  the  Roman  garrifons  knew  no¬ 
thing  of  his  arrival  till  he  appeared  with  .a  confider- 
^able  army  in  the  held.  He  advanced  firft  to  the  caftle 
of  Symphori  ;  and  underftanding  that  Stratonix  had 
delivered  it  up  to  Pompey,  on  -condition  he  would 
fave  the  life  of  her  fon  in  cafe  he  fhould  take  him  pri- 
foncr,  tlie  king  immediately  caufed  the  youth,  who  was 
in  his  army,  to  be  put  to  death,  and  his  body  to  be 
left  unburied,  Stratonix  beholding  from  the  walls  the 
cruel  and  unnatural  murder,  for  he  was  her  fon  by 
Mithridates,  and  had  ferved  him  wdth  great  fidelity. 


At  the  fame  time  he  feat  nmbafTadors;  to  Pompey  to  Pontn?, 
trc'it  of  a  peace,  offering  to  pay  a  yearly  tribute  to 
the  republic,  on  condition  -he  reltored  to  him  his  kiijg^ 
dom.  Pompey  replied,  that  he  would  hearken  to  no 
propofals  whatlocver,  without  the  king  came  to  treat 
with  him  in  perfon,  as  Tigranss  had  done.  This  Mi¬ 
thridates  looked  upon  as  nowife  confiftent  with  his 
dignity;  and  therefore  laying  afide  all  thoughts  of  an 
accommodation,  began  to  make  what  preparations  he 
could  for  renewing  the  war. 

He  furamoned  all  his  fubjefts  that  were  able  to  bear  ^ 

aims  to  meet  at  an  appointed  place  ;  and  having  cho-  hjveral 
fen  out  of  the  whole  multitude  6o  cohorts,  each  con-  P***^*^®* 
fifting  of  100  men,  he  incorporated  them  with  the  re¬ 
gular  troops  that  were  already  on  foot.  Being  nowin 
a  condition  to  a£l  offenfively,  for  Pompey  had  left  but 
a  fmall  number  of  troops  in  Pontus  he  poffeffed  him- 
felf  of  Phanagorium,  Cherfonefus,  Theodofia,  Nym- 
phaeum,  and  feveral  other  important  places.  But  in  the 
mean  time,  Caftor,  whom  Mithridates  had  appointed 
governor  of  Phanagorium,  falling  out  with  Tripho, 
one  of  the  king's  favourite  eunuchs,  kif  ed  him,  and 
dreading  the  king's  refentment,  ftirred  up  the  inhabi¬ 
tants  to  a  revolt :  by  which  means  Phanagorium  wa$ 
again  loft  ;  but  the  caftle,  which  was  defended  by  four 
of  the  king's  fons,  Artaphenies,  Darius,  Xerxes,  and 
Oxathres.  held  out  for  fome  time.  The  king  haften- 
ed  to  their  relief  ;  but  the  caftle  being  fet  on  fire  by 
the  rebels,  they  were  forced  to  furrender  themfelves  to 
Caftor  before  his  arrival,  Thefe  four  fons,  with  one 
of  the  king's  daughters,  by  name  Cleopatray  Caftor 
fent  to  the  Romans  ;  and  fortifying  Jiimfelf  in  the 
town,  perfuaded  moft  of  the  neighbouring  cities, 
which  were  oppreffed  with  heavy  taxes,  and  ftrangely 
haraffed  by  the  king's  colledlors,  to  join  in  the  re¬ 
bellion, 

Mithridates  finding  that  lie  could  neither  rely  iip-His  fubjcvJh 
on  the  foldiery,  moft  of  them  being  forced  into  the  • 

fervice,  nor  on  his  other  fubjedls,  who  were  diffatis-^^* 
fied  by  reafon  of  the  exorbitant  taxes,  fent  ambaffa- 
dors  to  invite  the  princes  of  Scythia  to  his  relief,  and 
with  them  his  daughters,  to  be  beftowed  in  marriage 
upon  fuch  as  fiiowcd  themfelves  moft  inclined  to  aftift 
him.  But  as  the  ambaffadors  he  employed  on  this  oc- 
cafion  were  eunuchs,  a  race  of  men  no  lefs  abhorred 
by  the  army  than  favoured  by  the  king,  over  whom 
they  had  a  great  afeendant,  efpecially  in  his  old  age, 
the  foldiers  wlio  were  fent  to  attend  them  on  their 
journey,  put  tliem  all  to  the  fword  as  foon  as  they 
were  out  of  the  king’s  reach,  and  delivered  his  daugh¬ 
ters  up  to  the  Romans.  Mithridates,  finding  himfelF 
thus  deprived  of  his  children,  betrayed  by  his  army, 
and  forfaken  even  by  thofe  on  whom  he  cliiefly  relied, 
could  not  yet  be  induced  to  fubmit  to  the  Romans, 
though  Pompey  promifed  him  honourable  conditions, 
provided  he  came  to  treat  ^vith  him  in  perfon.  In  this 
defperate  condition,  he  left  no  ftone  unturned  to  flir 
up  the  princes  of  Afia  againft  the  Romans,  efpecially 
the  Parthians;  but  finding  them  awed  by  the  great  His  extrs^ 
opinion  they  all  had  of  Pompey  he  had  recourfe 
laft  to  the  European  Gauls  whom  he  underftood  to 
at  war  with  the  Romans  ;  and  having  fent  before  fome 
of  his  trufty  friends  to  "engage  them  in  his  favour,  ta¬ 
king  leave  of  his  own  kingdom,  he  began  his  long  march, 
defigning  to  pafs  through  Bofphorus,  Cimmerius,  Scy¬ 
thia^ 
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thia,  Panonia,  See.  and  joining  the  Gaiils,  pafs  the  Alps, 
and  invade  Italy. 

This  defign  was  no  fooncr  known  in  the  army,  but 
the  foldiers  openly  began  to  complain  and  mutiny  ;  ex- 
jjggrtjratuig  the  boldnefs  of  the  attempt>  the  length 
of  the  march,  and^  the  unfurmountable  difficulties  that 
mull  neceflarily  attend  fuch  a  defperate  enterprife. 
The  chief  commanders  did  all  that  lay  in  their  power 
to  divert  him  from  it  ;  reprefenting  to  him,  that  if  he 
was  not  able  to  cope  with  the  Romans  in  his  own  king¬ 
dom.,  much  lefs  would  he  be  a  match  for  them  in  Ita¬ 
ly  or  Gaid,  where  they  could  daily  receive  new  fup- 
plies  whereas  he  would  lofe  the  greatell  part  of  liis  ar¬ 
my^  in  fo  lon^r  and  difficult  a  march,  and  the  reft  per¬ 
haps  in  the  hrft  engagement,  without  any  poflibility  of 
repairing  the  lofs.  Rut  all  was  to  no  purpofe  j  for  they 
found  him  fo  unalterably  fixed  in  his  refolut  ion,  that  he 
caufed  thofe  to  be  put  to  death  who  with  moft  warmth, 
remonftrated  againft  it,  not  fpann,'  even  his  own  fon 
Exipodras,  for  dropping  fome  unguarded  exprefljons  on^ 
that  occafion.  Thus  they  were  forced  to  let  him  pur- 
fue  his  own  meafures,  till  they  found  a  more  proper  op¬ 
portunity  to  oppofe  them,  which  foon  after  offered,  as 
they  were  encamped  at'  Bofphoriis  Cimmerrus,  on  their 
march  into  Scythia. 

Here  Phariiaces,  the  king’s  favourite  fon-  whom  he. 
had  appointed  to  fueceed  him,  obferving  the  general 
difeontent  that  reigped  in  the  army,  began  to  enter¬ 
tain  thoughts  of  placing  the  ciown  on.  his  own  head  ; 
and  not  doubting  but  the  foldiery  would  Hand  by  him, 
if'he  declared  againft  the  intended  expedition  into  Ita¬ 
ly,  openly  protefted  among  the  Roman  deferters,  who 
were  a  confiderable  part  of  the  army,  that  if  they 
would  follow  him  he  would  return  into  Poiitus.  The 
Romans,  who  were  well  apprifed  of  the  danger  that 
attended  fuch  an  undertaking,  and  had  moft  of  all  ex¬ 
claimed  againft  it,  promifed  to  fiipport  him  to  the  ut- 
rnoft  of  their  pow'er,  and  even  encouraged  him,  upon 
fome  expreffions  which  he  purpofely  dropped,  to  af- 
fume  the  title  of  kirtg,  a  title  which  his  father  feem- 
ed  determined  to  hold  till  he  had  deltroyed,  by  his  ralh 
and  deiperate  attempts,  himfelf,  hk  friends,  and  his - 
army.  Pharnaces,  finding  he  could  depend  on  the  Ro¬ 
mans  engaged  the  fame  night  moft  of  the  chief  ann- 
manders  in  his  party,  and  by  their  means  the  greater 
part  of  the  foldiery.  It  w'as  agreed,  that  next  morn¬ 
ing  by  break  of  day  all  thofe  who  had  declared  in  his 
favour  fhould  appear  in  arms,  and  wdth  a  loud  ftiout 
proclaim  Pharnaces  king  ;  wdiich  was  done  according¬ 
ly,  and  the  fhout  returned  even  by  thofe  whorruPhar- 
naces  had  not  thought  ft  to  let  into  the  fecret.  The 
king,  wffio  had  taken  up  his  quarters  in  the  city,  being 
aw'aked  by  the  noife,  fent  out  fome  of  his  domeftics 
to  know  what  bad  happened  in  the  army.  Neither 
did  the  officers  or  foldieis  diflemble  tlie  matter,  but 
boldly  anfw'ered,  that  they  had  chofeii  a  young,  king 
irifttad  of  an  old  dotard  governed  by  eunuchs. 

Hereupon  Mi thri dates  mounting  on  liorfeback,  and 
attended  by  his  guards,  went  out  to  appeale  the  tu¬ 
mult  :  but  Ills  guards  forfaking  him,  and  his  horfe  be¬ 
ing  killed  under  him,  he  was  obliged  to  fty  back  into 
the  city  ;  from  whence  he  fent  leveral  of  his  atten¬ 
dants  one  after  aru.ther  to  defire  of  his  fon  a  fafe  con- 
du<ft  for  himfelf  and  his  friends.  Birt  as  none  of  the 
meftengers  returned,  fome  being  flain,  and^others  iiding 
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with  the  new  king,  Mithridates  endeavoured  to  rriOvc 
his  fon  to  compaffion,  by  frgnifpng  to  him  from  the 
walls  the  diftreffed  condition  he  w'as  reduced  to  by  a 
fon  w'hom  he  had  favoured  above  the  reft  of  hrs  chib 
dron  ;  but  finding  him  novvife  affeded  by  his  fpeech, 
turning  to  the  gods,  he  befeeched  them  wnth  many 
tears  to  make  his  fon  know  one  day  by  experience  the 
grief  and  agony  which  a  father  muft  feel  in  feeing  hrs 
love  and  teiidernefs  requited  with  fuch  ungrateful  and 
monftrous  returns.  Having  thus  fpoke,  he  thank¬ 
ed  in  a  very  obliging  manner  thofe  w'ho  had  ftwd  by 
him  to  the  laft,  and  exhorted  them  to  make  their  fab- 
miffion  to  the  new^  king  on  the  heft  terms  they  c  uld 
procure  ;  adding,  that  as  for  himfelf,  he  w'as  determi¬ 
ned  not  to  outlive  the  rebellion  of  a  fon  whom  he  had 
always  diftinguiftied  with  particular  marks  of  paternal 

affedtion-.  ,  ^4 

After  this,,  he  withdrew  into  the  apartment  of  hiSxMithn- 
wives  and  concubines,  wffiere  he  firft  took  ♦ 

felf,  and  then  prefented  it  to  them,  and  to  his  favou- 
rite  daughters  Mithridatls  and  Niffa,  who  not  long  himfelf. 
before  had  been  betrothed  to  the  kings  of  Eg\^pt  and 
Cyprus.  To  the  women  it  proved  immediate  death  ; 
but  on  the  king,  wffio  from  his  infancy  had  inured  his 
conftitution  to  polfonous  potions,  it  had  fo  flow'  ai^ 
operation,  that  he  was  forced,  through  iear  of  falling 
into  the  rebels  hands,  to  recur  to  his  ivvord.  Neither 
did  the  wound,  as  he  was  greatly  vveakened  by  the 
poifon,  prove  mortal  :  fo  that  the  rebels,  having  in 
the  mean  time  ftormed  the  tovvn,  and  broke  into  the 
houfe,  found  the  king  wallowing  in  his  blood,  but 
ftill  alive,  and  in  his  fenfes  ;  which  Pharnaces  hearing, 
fent  fome  of  thofe  tint  were  about^  him  to  drefs  his 
wounds,  with  a  defign  to  deliver  him  up  to  the  Ro- 
mans,  and  thereby  ingratiate  himfelf  vvitli  Poinpey, —  ^5 

But,  in  the  meantime,  a  Gaul,  who  ferved  in  the  ar- 
my,  by  name  Bif^tusy  or  Bit/jocus,  entering  the. king’s 
room  in  quell  of  booty,  and  being  touched  with  com-  ut  of  com- 
paflion  in  feeing  him  forfaken  by  ail  his  friends,  and^>.iffioii. 
llruggling  on  the  bare  ground  with  the  pangs  of  death, 
drawling  his  fwurd,  put  an  end  to  his  prefent  agonies, 
and  prevented  the  infults  which  he  chiefly  apprehend¬ 
ed  if  he  fhould  fall  alive  into  his  fon’s  hands.  The 
barbarian  is  faid,;  when  he  liril  faw  the  king,  to  have 
been  fo  awed  with  the  majefty  of  liis  countenance,  that, 
forgetful  of  his  booty,  he  fled  out  of  the  room  ;  but 
being  called  back,  and  earneftly  intreated  by  the  dy- 
ing  prince  to  put  an  end  to  his  mifei*}',  he-  fuminoncd 
all  his  courage  to  perfonn,  as  he  did,  wdtli  a  trembiing 
hand,  that  office ;  .  arid  immediately  retired  wutLout 
toiuhing  any  thing  that  belonged  to- the  king,  thouglx 
the  hopeaof  a  rich  booty  was  the  only  motive  that  had 
led  him  thither. 

Pompey,  who  was  at  that  time  engaged  in  a  war 
with  the  Jews,  received  the  firft  notice  of  the  death  eft 
Mithridates  as  he  was  on  his  inarcti  to  Jerutuem.  Phe 
meffengcr  who  brought  the  joyful  tidings  was  fent  hj 
Pharnaces,  and  appeared  nnexpedledly.  before  Pom¬ 
pey  w'lth  the  branch  of  a  laurel,  as  was  cuftomai'y  011 
the  like  occafions,  twilled  round  the  head  of  his  jave- 
Hn.  When  he  bear'd  what  had  happened  at  Pantica- 
pjEum,  he  was  fo  impatient  to ‘impa.t  it  to  the  ^ans  atr 

diery,  that  he  could  not  even  wait  till  they  had  raifed 
him  a  mount  of  turf  from  whence  to  fpeak  to  the  army, 
according  to  the  cuftom  of  the  camp  ;  but  ordered 
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tliofe  wlio  were  by  him  to  form  a  kind  of  mount  with  to  all  the  gan^lfons  of  PohtU; 
their  faddles,  and  from  thence  acquainted  the  foldiery 
that  Mithridates  had  laid  violent  hands  on  himfeif,  and 
his  fon  Pharnaces  was  ready  to  acknowledge  the  king¬ 
dom  as  a  gift  of  the  people  of  Rome,  or  refign  it  if 
they  were  unwilling  he  Ihould  reign.  This  news  was 
received  with  joyful  fhouts  of  the  whole  army,  and  the 
day  (olcmnized  with  feafts  and  facrihees  throughout 


the  camp,  as  if  in  Mithridates  alone  all  the  enemies  of 
the  republic  had  died.  Pompey  difpatched  without 
delay  a  meflenger  with  letters  to  the  fenate,  acquaint¬ 
ing  them  with  the  death  of  Mithridates,  and  the  fub^ 
milTion  of  his  fon  Pharnaces.  When  his  letters  were 
read,  the  fenators  were  fo  overjoyed,  that  they  ap¬ 
pointed,  at  the  propofal  of  Cicero,  then  conful,  1 2  days 
for  returning  due  thanks  to  the  gods,  who  had  deli¬ 
vered  them  from  fuch  an  infulting  and  powerful  enemy; 
and  the  tribunes  of  the  people  enadled  a  law,  whereby 
Pompey,  in  confideration  of  his  eminent  fcrvice  in  the 
Mitliridatic  war,  was  to  wear  a  crown  of  laurel,  with  the 
triumphal  gown  at  the  Circenfian  fports,  and  a  purple 
gown  at  the.fcenical  plays. 

Pharnaces,  when  he  heard  of  his  father’s  death, 
caufed  his  body  to  be  preferved  in  brine,  propofing  to 
preient  it  to.  Pompey,  who  bad  promifed  to  return  in¬ 
to  Pontus  after  the  rediiftion  ofjiidsea,  and  there  fettle 
matters  to  his  fatisfadtion.  And  accordingly  kiving 
67  taken  the  city  and  temple  of  Jerufakm,  lie  fet  out 
SubmifTive  with  two  legions  for  Pontus;  and  being  arrived  at  8i- 
l^^arn^ces^  iiope,  he  was  there  met  by  ambafladors  from  Pharna- 
tpPoQij^ey ;  ces,  acquainting  him,  that  their  mailer  had  forbore  af- 
fumiiig  the  title  of  king  till  his  will  and  pleafure  were 
known;  that  he  put  both  himfeif  and  the  kingdom 
entirely  into  his. hands  ;  and  .that  he  was  willing  to  at¬ 
tend  him  at  what  time  or  place  he  thought  ft  to  ap¬ 
point.  The  fame  ambaffadors  delivered  up  to  Pompey 
thofe  who  had  taken  Manius  Aquilius  the  Rx)maii  legate, 
whom  Mithridates  had  put  to  a  cruel  death,  alLthe 
prifoners,  homages,  and  deferters,  whether  Romans, 
Greeks,  or  Barbarians,  and  the  body  of  Mithridates, 
with  his  ricli  apparel  and  arms,  which  were  greatly 
admired  by  Pompey  and  the  other  Romans.  Both  fol- 
diers  and  officers  flocked  to  fee  the  king’s  body  ;  but 
j^ompey  declined  that  fight ;  and,  faying  that  all  en¬ 
mity  between  that  great  prince  and  the  people  of  Rome 
was  ended,  with  his  life,  he  returned  the  body  to  the 
ambaffiidors,  and  caufed  it  to  be  Interred  with  the  ut- 
moll  pomp  and  magnifcence  among  his  anceitors  in 
the  burying-place  of  the  kings  of  Pontus,  Pompey  de¬ 
fraying  all  the  charges  of  that  ceremony,  which  was 
the  moft  coftly  and  pompous  that  ever  had  been  fecii 
ill  thufe  parts.  With  the  body  Pompey  rellored  his 
wearing  apparel  and  armour  ;  but  the  fcabbard  of  his 
Rvord,  which  cofl  400  talents,  was  llolen  by  Rubllus 
^  Roman,  and  fold  to  Arlaratlies  king  of  Cappado¬ 
cia  ;  and  his  cap  or  turban,  which  was  a  veiy  curious 
piece  of  workmanfhip,  was  privately  taken  by  one 
Cains,  who  prefented  it  to  Fauftus  the  fon  of  Sylla,  In 
vvhofe  houfe  .it  .was  kept,  and  fhown  for  many  years 
after  among  the  many  rarities,  which  Sylla  had  broutrht 
.  out  of  Afia.  ^ 

Pompey  ..bcftow'ed  the: kingdom  of  Bofph  oriis  on 
I  harnaces,  and  honoured  liim  wdth  the  title  of  a 
friend  and  ally  of  the  people  of  Rome.  Pharnaces  be- 
.  thys  acknowledged  king  of  Bofpliorus,  fent  orders 


-  to  fubmit  themfeiveg, 
with  the  caftles  and  treafures  with  which  they  were  en*  — vr-— * 
trufted,  to  Pompey,  who  by  that  means  ainaffied  an  im- 
menfe  booty.  In  the  city  of  Talaura,  which  Mithri- 
datee  ufed  to  call  his  wardrobe,  he  found  2000  cups  of 
onyx  fet  in  gold,  with  fuch  fibre  of  gold  and  lilver 
veflels,  of  coilly  furniture,  of  faddles,  bridles,  and 
lappings,  fet  with  jewels  and  precious  llones,  that  the 
Roman  commlfTaries  fpent  30  days  in  taking  the  in^ 
ventory  of  the  whole.  In  another  caftlc  lie  found 
three  large  tables  with  nine  falvers  of  maffy  gold,  en¬ 
riched  with  j^ecious  Hones  to  an  ineftimable  value  ; 
the  ftatues  of  Minerva',  Mars,  and  Apollo,  of  pure 
gold  and  moH  curious  workmanfhip  ;  and  a  pair  of 
gaming-tables  of  two  precious  Hones,  three  feet  broad, 
and  four  feet  long,  on  which  was  a  moon  of  gold 
weighing  30  pounds,  with  their  men,  all  of  the  fame 
precious  Hone.  In  a  fort  fituated  among  the  moun¬ 
tains,  were  delivered  up  to  him  the  king’s  Hatue  of 
maffy  gold,  eight  cubits  high,  his  throne  and  feeptre, 
and  the  bed  of  Darius  the  fon  of  Hyllafpes.  MoH  of 
thefe  treafures  had  been  tranfmitted  to  him  from  his 
ancellors,  chiefly  from  Darius  king  of  Perfia  ;  fome 
belonged  to  the  Ptolemies  of  Egypt,  and  had  been 
depofited  by  Cleopatra,  as  we  have  hinted  above,  in 
the  hands  of  the  Coaiis,  who  delivered  them  to  Mi¬ 
thridates  ;  and  great  part  of  them  had  been  collebled  by 
the  king  himfeif,  who  was  very  fond  of  rich  and  Hately 
furniture. 

Pompey  haying  thus  got  entire  poffeffion  of  Pontus,  Who  L- 
and  reduced  it  to  the  form  of  a  Roman  ,  province,  Hnws  upon ^ 
marched  into  AJia  properly  fo  called- ;  and  having  wln-^l"^ 
tered  at  Ephefus,  early  in  the  fpring  fet  ^out  for  Italy 
with  a  fleet  of  700  fttips.  A^he^  brought  over 
army  with  him,  the  fenate  was  under  aio  fmall  appre- 
henfion  leH  lie  fhould  make  himfeif  abfolute,  and  rule 
v/itliout  controul.  But  he  no  fooner  landed  at  Brun- 
diifium,  than  he  difbanded  the  army,  without  waiting 
for  any  decree  either  of  the  fenate  or  people  ;  wliat  ne£ 
ther  his  friends  nor  his  enemies  had  believed.  His  tri¬ 
umph  laHed  two  whole  days ;  and  though  he  was  at¬ 
tended  in  his  triumphal,  chariot  by  324  captives  of  di- 
Hmdlion,  among  whom  were  five  fons  and  two  daugh¬ 
ters  of  Mithridates,  yet  he  would  not  fuffer  any  of  them 
to  be  put  to  death,  as  had  been  done  by  others  ;  but 
feiit  them  all  back,  vcxcept  fuch  as  were  of  royal  ex¬ 
traction,  to  their  refpeClive  countries,  and  even  fupplied 
them  with  money  to  defray  the  charges  of  their  journey. 

After  his  triumph  he  delivered  into  the  treafury  20,000 
talents,  though,  at  -the  difmiffing  of  the  army,  he  had 
divided  16,000  talents  among  the  tribunes  and  centu¬ 
rions,  20C0  fcHertiums  among  the  qussHors,  and  had  gi¬ 
ven  to  each  foldier  50  feHertiums. 

Pompey  had  no  fooner  left  Afia,  but  Pharnaces  fell 
unexpectedly  upon  the  Phanagorenfes,  a  people  offaKs  out 
Bofphorus,  whom  Pompey  had  declared  free,  becaiife  ^vith  the 
they  had  revolted  the  HrH  of  all  from  Mithridates,  and^°^^"^ 
by  their  example  induced  others  to  abandon  the  king’s 
party.  Pharnaces  befieged  their  chief  city  Phiiiago- 
ria,  and  kept  them  blocked  up  till,  for  want  of  provi- 
fions,  they  were  forced  to  fally  out,  and  put  all  to  the 
ifTuc  of  a  battle  ;  which  proving  unfuccefsFiil,  they  deli¬ 
vered  up  themlelves  and  their  city  to  the  conqueror. 

Some  years  after,  the  civil  war  breaking  out  between 
Ciefar  and  Pornpey,  he  laid  hold  of  that  opportunity 
i  to 
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p.nr.,  to  recover  the  provinces  which  his  father  had  formerly  Csefar  courteouHy  entertained  the 
- poflefTed  •,  and  having  raifed  a  confiderabk  army,  over¬ 
ran  Pontus,  Colchis,  Bithynk,  Armenia,  and  the  king- 
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dom  of  Mofchls,  where  he  plundered,  as  Strabo  ob- 
ferves,  tlie  temple  of  the  goddefs  Lpcothea.  He  took, 
the  ftrong  and  Important  city  of  Sinope,  but  could  not 
reduce  Amifus.  But,  In  the  mean  time,  Cxfar  having 
got  the  better  of  Pompey  and  his  party,  appointed 
Cn.  Domitius  Calvinus  governor  of  Alia,  enjoining 
him  to  make  war  upon  Pharnaces  with  the  legions  that 
were  quartered  in  that  province.  Domitius  immedi¬ 
ately  difpatched  ambalTadorS  to  Pharnaces,  command- 
in'r  him  to  witlidraw  his  troops  from  Armenia  and  Cap- 
pmlocla.  I’he  king  returned  anfwer,  that  he  Was  will¬ 
ing  to  abandon  Cappadocia,  but  as  for  the  kingdom  of 
Armenia  Minor,  it  r^ms  part  of  Ills  heirfitaiy  domi- 
nions  ;  and  therefore  he  would  not  refign  it  till  he  had 
an  opportunity  of  laying  his  pretenfions  before  Qefar 
himfelf,  whom  he  was  ready  to  obey  in  all  things.  Here¬ 
upon  Domitius  drawing  together  what  forces  he  could, 
marched  into  Cappadocia,  which  he  recovered  without 
oppofition,  Pharnaces  having  abandoned  it  to  make  a 
ftaiid  in  Armenia,  wdiich  lay  nearer  his  own  dominions. 
Thither  Domitius  purfued  him  ;  and  having  overtaken 
him  near  Nicopolis,  found  his  anny  drawn  up  in 
battle-array,  and  the  king  ready  to  come  to  an  en¬ 
gagement  ;  which  Domitius  not  declining,  both  armies 

advanced.  .  .  i  ,  c 

The  king,  at  the  head  of  a  choice  body  oi  men, 
fell  upon  the  Romans  left  wing,  confifting  moftly  of 
raw  and  undlfcipllned  Afiatics  ;  and  having  without 
much  ado  put  them  to  flight,  penetrated  to  the  centre, 
where  the  thirty-fifth  legion,  the  only  one  which  Do¬ 
mitius  had,  after  a  faint  refinance,  gave  ground,  and, 
retiring  to  the  neighbouring  mountains,  left  their  allies 
to  fliift  for  themfelves,  who  were  all  cut  off.  Domi¬ 
tius  with  the  remains  of  his  fcattcred  a«ny  marched 
back  into  Cappadocia  ;  and  from  thence,  winter  draw¬ 
ing  oil,  into  the  province  of  Afia.  The  king  being 
puffed  up  witli  this  vlftory,  and  hearing  that  C*far, 
W'ith  the  flower  of  the  Roman  forces,  was  engaged  at 
the  fieo-e  of  Alexandria,  appointed  one  Afander  go¬ 
vernor  *of  Bofpliorus,  and  marched  himfelf  into  Cap¬ 
padocia  in  purfuit  of  Domitius,  with  a  defign  to  in¬ 
vade  Afia,  and  recover  all  the  provinces  which  had 
been  once  fubdued  by  his  father.  Bithynia  and  Cap¬ 
padocia  readily  fubmitted ;  but  Armenia  the  Lelfer, 
which  was  held  by  Dejotarus,  made  fo  vigorous  a  K- 
fiftance,  that  he  was  forced  to  give  over  the  enterprife, 
left,  the  Roniatis  fhould  in  the  meantime  ftrengthen 
themfelves  in  Afia,  whither  he  was  in  hafte  to  march, 
in  hopes  of  meeting  there  with  the  fame  fuccefs  as  his 
father  Mithridates  had  done.  Blit  before  he  reached 
that  province,  he  was  informed  that  Afander  had  re¬ 
volted,  in  hopes  of  gaining  thereby  the  good-will  of 
the  Romans,  and  obtaining  of  them  the  kingdom  of  Bof- 
phonis  for  himfelf.  At  the  fame  time,  he  received  in¬ 
telligence  that  Coefar,  having  at  laft  reduced  Alexan¬ 
dria,  and  fettled  the  affairs  of  Egypt  and  Syria,  was 
marching  Into  Armenia. 

He  was  not  a  little  dlfmayed  at  this  news,  and 
therefUre  without  delay  difpatched  ambafladors  to^fue 
for  peace  ;  hoping  that  Ciefar,  who  was  haftening  into 
Italy  with  a  defign  to  pafs  over  into  Africa,  would 
willingly  give  ear  to  any  propofals  of  that  nature.-— 
Von.  XV^.  Part  I. 


N 

v.aciai  .-uu.  _  ambafladors  ;  and  Pnntm, 

thTiwh^he  did  not  propofe  to  agree  to  their  conditions, '  ^ 

yet,  that  he  might  come  upon  Pharnaces  unawares, 
he  ftiowed  himfelf  very  defirous  of  entering  into  a 
treaty  of  peace.  But,  in  the  mean  time,  he  ^purfued 
his  march  with  all  poflible  expedition  ;  and  arriving  on 
the  confines  of  Pontus,  ordered  all  the  troops  that 
were  quartered  in  the  neighbouring  provinces  to  join 
him ;  for  he  had  brought  from  Alexandria  but  one 
legion,  namely,  the  iixth,  and  that  confifting  of  icoo 
men  only,  the  reft  having  been  killed  at  the  fiege  of 
Alexandria.  Befides  this  veteran  legion,  he  found  at 
the  place  of  general  rendezvous  three  others,  but  all  o, 
them  very  indifferently  armed,  and  worfe  difciplined. 

With  thefe  forces,  however,  fuch  as  they  were,  he  ad¬ 
vanced  againft  Pharnaces;  who  being  greatly  frightened 
at  his  approach,  by  reafon  of  the  fuccefs  that  had  at¬ 
tended  him  in  all  his  expeditions,  again  diipatched 
ambafladors  to  him  with  a  crown  of  gold,  offering 
him  his  daughter  in  marriage,  and  proralfing-  to  do 
whatever  he  fliould  require.  The  ambafladors  took 
care  to  let  him  know  that  their  mailer,  though  highly 
obliged  to  Pompey,  yet  had  never  been  prevailed  upon 
to  fend  him  any  fupplles  during  the  civil  war,  which 
Dejotarus,  king  of  Armenia  the  Leffer,  whom  he  had 
honoui-ed  with  his  friendftiip,  had  done.  Cxfar  re¬ 
turned  for  anfwer,  that  he  was  willing  to  conclude  a 
peace  with  Pharnaces,  provided  he  retired  without  de¬ 
lay  from  Pontus,  returned  all  the  captives  and  hollages 
whether  Roman  or  their  allies,  and  reilored  the  goods 
of  the  Roman  citizens  and  publicans  which  he  had 
feized  flnee  he  firll  took  up  arms.  He  added,  that  as 
to  his  not  fending  fupplies  to  Pompey,  they  ought  ra¬ 
ther  to  have  concealed  fuch  an  ungrateful  proceeding 
of  their  mailer,  than  alleged  it  as  any  merit,  lince  the 
forfakino-  of  one  to  whom  he  was  indebted  for  his 
crown,  befpoke  him  a  man  of  mean,  felfilli,  and  unwor¬ 
thy  principles. 

Pharnaces,  upon  the  return  of  his  ambaltadors,  ac¬ 
quainted  Csefar  that  he  agreed  to  the  conditions ;  but 
finding  that  Csefar’s  affairs  called  him  into  Italy,  he 
required  a  longer  term  of  time  for  the  performance  of 
what  was  llipulated  between  them,  llarting  daily  riew 
difficulties,  in  hopes  that  C»far  would  in  the  mean  tirne 
be  obliged  to  depart,  and  leave  the  affairs  of  Pontus  in 
the  fame  pollure  he  had  found  them.  Casfar  feeing 
himfelf  difappointed,  and  put  off  from  day  to  day,  could 
not  longer  brook  the  king’s  deceitful  behaviour.  Where¬ 
fore  he  determined  to  put  himfelf  at  the  head  ot  his 
fmall  army,  and  attack  the  enemy  in  his  camp  when  he 
leail  expeded  it.  And  accordingly,  inarching  out  in 
the  night,  he  came  by  break  of  day  in  fight  of  the 
king’s  army  ;  and  uttering  thefe  words.  Shall  this  (reach- 
eroM  parricide  go  unpunijhed  r  broke  into  the  camp  at 
the  head  of  1000  horfe.  The  king’s  chariots,  which 
armed  with  feythes,  caufed  fome  fmall  diforder 


fought 

°  he  18  rn- 
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among  Caefar’s  liorfe ;  but  in  the  mean  time  the  reit  ot 
his  army  coming  up,  he  put  the  enemy  to  flight,  and 
obtained  a  complete  viaory.  This  battle  was  fc  ^  is  rn- 
near  the  place  where  Mitliridates  had  routed  with  gteat 
flaughter  the  Roman  anny  under  the  command  of  Tri-feated. 
arius.  Moft  of  the  king’s  army  were  either  taken  or 
cut  in  pieces  ;  but  Pharnaces  himfelf  had  the  good  luck 
to  make  his  efcape  while  the  Romans  were  bufy  in 
plundeiing  the  camp.  T\m  viaory  was  fo  quick,  that 
^  ^  ^  A  Cxlar  ^ 
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•onn »,  Csclar  iii  a  letter  to  his  frier4d  Ammltlus,  or  Anitius,  at 
"  Rome,  exprefied  it  in  three  words,  thus :  I  came,  I 

faw,  I  conquered.’^  He  ever  afterwards  ufed  to  call 
Porapey  a  fortunate  rather  than*  a  great  commander, 
fjnee  he  had  gained  his  chief  glory  in  the  Mithridatic 
war,  fighting  with  fo  cowardly  an  enemy.  He  divided 
the  rich  booty  and  the  fpolls  of  the  camp  among  his 
foidiers ;  and  becaufe  Mithridates  had  eroded  a  trophy 
near  that  place  as  a  monument  of  his  vidory  over  Tria- 
rius,  which  Csefar,  as  it  was  confecrated  to  the  gods, 
did  not  think  lawful  to  pull  down,  he  fet  up  another 
iiver-againfl  it  to  tranfmit  to  pofterity  his  vidory  over 
Pharnaces.  After  this  vidory  he  recovered  and  reftored 
to  the  allies  of  the  people  of  Rome  all  the  places  which 
I’haniaces,  had  poflefled  himfelf  of  during  the  war,  de¬ 
clared  Amifus  a  free  city,  and  appointed  Mithridates 
rergamenus  king  of  Bofphorus  in  die  room  of  Phar- 
naces. 

Haying  tlius  fettled  the  affairs  of  Pontus,  he  fet  fail 
for  ItrJy  ;  leaving  Domitius  Calviniis  to  purfue  the 
war  againll  Pharnaces,  if  he  fliould  appear  again  in  the 
field.  Pharnaces  had  retired  after  the  battle  to  Sinope 
with  1000  horfe,  where  he  was  quickly  beheged  by 
Domitius,  to  whom  he  furrendered  the  town,  upon  no 
other  condition  than  that  he  Ihould  be  fuffered  to  re¬ 
tire  into  Bofphorus  with  the  fmall  body  that  attended 
him.  This  Domitius  willingly  granted  ;  but  caufed  all 
the  king’s  horfes  to  be  killed,  fmee  he  had  allced  a  fafe- 
conduft  only  for  his  horfemen.  With  thefe'and  a  band 
of  Scythians  and  Sarmatiaiis  he  attempted  to  recover  die 
kingdom  of  Bofphorus  ;  but  being  met  between  Theo- 

73  docia  and  Panticapeum,  both  which  cities  he  had  redu- 
7s  kil:<^;d  in  ced,  by  Afander,  who  was  Hill  in  pofTellion  of  the  king- 

^  engagement  enfued,  wherein  the  king’s 

*  '  '  men,  as  not  bemg  ufed  to  light  on  foot,  were  put  to 
bight,  and  Pharnaces  himfelf,  who  remained  alone  in 
the  field,  was  fiirroimded  by  the  enemy,  and  cut  in 
pieces,  after  having,  reigned  in  Bofplionis  Cimmerius, 
the  kingdom  which  Pompey  had  bellowed  upon  him, 
according  to  Appian,  fifteen  years,  according  to  others, 
feventeen. 

Upon  the  death  of  Pharnaces  the  kingdom  of  Pontus 

74  was  again  reduced  to  the  form  of  a  province,  and  fo 

aaTin  rnaclf  to  the  triumvirate  of  Marc  Antony,  who  after 

a  kingdom  the  battle  at  Philippi  conferred  it  upon  Darius  the  fon 
hy  Marc  of  Pharnaces  for  his  fervices  during  the  civil  war.  He 
Aritonv.  continued  faithful  to  the  Romans;  but  did  nothing 

during  his  reign  worth  mentioning. 

Darius  was  fiicceededin  the  kingdom  byPoIemon,  like- 
wife  preferred  to  that  honour  by  Marc  Antony.  He  was 
the  fon  of  Zeno,  a  famous  orator  of  Laodicca,  and  greatly 
favoured  by  Antony.  From  him  that  part  of  Pontus 
whieh  borders  on  Cappadocia  borrowed  the  name  of 
Polemonlacus.  He  attended  Marc  Antony  in  his  expe¬ 
dition  againll  the  Parthiaiis ;  and  being  taken  prifoner 
ill  that  unfuccefsful  battle  fought  by  Statianus,  he  was 
fent  by  the  king  of  the  Medes,  an  ally  of  the  Parthians, 
to  conclude  a  peace  wuth  the  Romans.  In  which  em- 
baffy  he  acquitted  himfelf  fo  well,  that  Antony  added 
the  kingdom  of  Armenia  to  his  own  dominions.  In 
the  war  between  Antony  and  Angullus  lie  fided  with  the 
fonner :  but  after  t}\e  battle  of  Adlium  he  was  received 
into  favoui  by  the  latter ;  and  being  fent  by  Agrippa 
againll  Scriboniiis,  who  upon  the  death  of  Afander  had 
ufurped  the  Ringdonv  of  Bofphorus,  he  overca:iie  him, 


and  reduced  the  kingdom  of  Colchis,  which  was  be-  Voiitwi. 

bowed  upon  him  by  Agrippa,  who  likewife  honoured  - 

him  with  the  title  of  friend  and  ally  of  the  people  of  Rome. 

He  afterwards  waged  war  with  the  neighbouring  barba¬ 
rians  refufing  to  live  in  fubjeaion  to  the  Romans  ;  but 
was  overcome,  taken,  and  put  to  death,  by  the  Afpun- 
gitani,  a  people  bordering,  according  to  Strabo,  on  the 
Palus  Mceotis. 

Upon  his  death  his  hn  Polemon  IT.  was  by  the  em¬ 
peror  Caligula  raifed  to  the  throne  of  Bofphorus  and 
Pontus.  But  the  emperor  obliged  him  to  exchange  the 
kingdom  of  Bofphorus  with  part  of  Cilicia;  and  Nero, 
w  ith  his  confent,  reduced  that  part  of  Pontus  w^hich  he 
enjoyed  to  the  form  of  a  province.  He  fell  in  love  wdth 
Berenice,  daughter  to  Agrippa  king  of  Judiea  ;  and  in 
order  to  mar;:y  her  embraced  the  Jewufh  religion.  But 
as  flie  foon  became  tired  of  his  riotous  way  of  living,  and 
returned  to  her  father  ;  fo'he  renounced  his  new  reli¬ 
gion,  and  again  embraced  the  fuperllitions  of  Paganlfm. 

Polemon  dying  without  ilTue,  the  ancient  kingdom  offs  parcelled 
Pontus  w^as  parcelled  out  into  feverai  parts,  and  added  «ut  into 
to  the  provinces  of  Bithynia,  Galatia,  and  Cappadocia, 
only  that  part  of  it  which  w^as  called  Pontus  Polenwniacus''^^^^^^' 
retaining  the  dignity  of  a  dillind  and  feparate  province. 

During  the  civil  difeords  between  Vefpafian  and  Vitel- 
lius,  one  Anicetus,  brft  a  Have,  afterw^ards  freedman, 
to  king  Polemon,  and  lallly  commander  of  the  royal  ’ 
navy,  took  up  arms  with  a  defign  to  refciie  the  king¬ 
dom  from  the  Roman  bondage  ;  and  being  joined  by 
great  multitudes  drawn  together  with  the  profpedl  of 
fpoil,  over-ran  the  country,  and  pofieffed  himfelf  of 
Trapefund,  a  city  founded  by  the  Grecians  on  the  ut- 
moll  confines  of  Pontus.  Here  he  cut  in  pieces  a  cohoit 
made  up  of  the  inhabitants,  but  which  had  been  former¬ 
ly  prefented  with  the  privilege  of  Roman  citizens.  He 
likewife  burnt  the  fleet,  and  wuth  fcorn  and  infwlts 
fcoured  the  fea  ;  Mucianus  having  called  to  Byzantium 
mob  of  the  Roman  galleys.  Hereupon  Vefpafian,  who 
w'as  at  that  time  in  Syria,  fent  Verdins  Gemnlus  into 
Pontus  with  a  choice  body  of  auxiliaries  from  the  le¬ 
gions.  He  abailing  the  enemy  while  they  were  in  dif- 
order,  and  roaming  afunder  in  purfuit  of  prey,  drove 
them  into  their  veffels ;  then  with  fome  galleys  chafed 
Anicetus  into  the  mouth  of  the  river'  Chobus,  where  lie 
thought  himfelf  fafe  under  the  protedlion  of  Sedochus- 
king  of  the  Lazlans,  whofe  alliance  he  had  purchafed 
with  large  fums  and  rich  prefents.  Sedochus  at  firb 
refufed  to  deliver  him  up  to  the  Romans ;  but  was  foon 
prevailed  upon,  partly  by  threats,  partly  by  prefents,  to 
furrender  both  him  and  all  the  other  fugitives  who  had 
taken  fandluary  in  his  dominions.  Thus  ended  that 
fervile  war ;  and  the  kingdom  of  Pontus  continued  to 
be  a  province  of  the  empire  till  the  time  of  David  and 
Alexis  Comneni,  who  being  driven  from  Conbantlnopk 
by  the  French  and  Venetians  A.  D,  1204,  under  the 
command  of  Baldwin  earl  of  Flanders,  fettled,  the  One 
at  Heraclea,  the  other  at  Trebifond.  The  troubles  that 
arofe  among  the  Latins  gave  Alexis  Comnenus  an  op¬ 
portunity  of  eredling  here  a  new  empire,  which  com¬ 
prehended  great  part  of  Pontus,  and  was  known  by  the 
name  of  the  empire  ofTrehifond.  The  Comneni  held  it 
about  250  years,  till  the  time  of  Mohammed  II.  who 
carried  David  Comnenus,  the  lab  emperor  of  Trebifond,  ^ 

prifoner  to  Conbantinople,  A.  D.  1462,  with  all  his 
family,  ^id  fubjedled  his  empire  to  that  of  Conbanti¬ 
nople  j 
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Port)pool,iioplc  ;  in  which  abjeft  llavery  Trebifond  and  all  Pontus 
Poiiza.  continued  ever  fmce.  _ 

PONTYPOOL,  a  town  of  Monmouthflnrc  in  xang- 
land,  feated  between  two  hills.  It  is  but  a  fmall  place, 
though  noted  for  its  iron-mills,  great  manufafture  of 
japanned  mugs,  &c.  W.  Long.  3.  6.  N.  Lat.  5*-  42- 
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PONZA,  or  PONTIA,  is  a  fmall  ifland  of  the  Tulcaii 
Sea,  well  known  to  be  the  place  to  which  many  iiluflri- 
ous  Romans  were  foriBerrly  banifhed.  It  is  fituated  on 
the  coall  of  Italy  near  Tcrracina,  and  in  the  neiglibonr- 
hood  of  otlier  fmall  iflands  or  rocks  named  P almaroky 
Znnnone^  &c.  between  the  ifland  of  Vcntotienne  and 
Monte  Clrcello.  All  thefe  iflands  were  vifited  by  Sir 
William  Hamilton  in  the  year  1785  ;  and  an  account  of 
his  journey  is  given  in  a  letter  to  Sir  J.  Banks,  which 
appeared  in  the  Phil.  Tranf.  vol.  k3;vi.  p.  365.  Sir 
William  arrived  at  Ponza  on  the  2oth  Auguil ;  and, 
according  to  his  account,  it  lies  about  30  miles  from 
Ventotienne.  On  the  21ft  he  went  round  it  in  a  boat. 

Its  length  is  about  fve  miles,  but  its  breadth  is  nowhere 
above  half  a  mile,  and  in  fome  places  not  more  than  500 
feet.  It  is  furrounded  by  a  multitude  of  detached  rocks, 
fome  of  them  very  high.,  and  mofl  of  them  compofed 
of  a  compad  lava.  There  arc  many  irregularly  formed 
bafaltes,  but  none  in  large  columns.  In  fome  places 
they  have  a  reddifli  tinge  from  iron  ochre,  are  very 
fmall,  and  irregularly  laid  over  one  another.  Sonie 
fland  jiei'pendicularly,  others  obliquely,  and  fome  lie 
horizontally.  Tlie  rocks  themfelves  in  which  tkefe 
maffes  are  found  are  lava  of  the  fame  nature  with  tlie 
bafaltes.  At  firft  fight  Uiey  appear  like  the  ruins  of 
ancient  Roman  brick  or  tyle  buildings.  One  rock  is 
compofed  of  large  fpherical  bafalts,  and  in  other  places 
our  author  found  the  lava  inclined  to  take  the  like 
fpherical  form,  though  on  a  much  fmaller  fcale,  feme  of 
the  former  bafalts  being  near  two  feet  in  diameter.  All 
thefe  rocks,  in  our  autlioPs  opinion,  have  been  detached 
by  the  fea  from  this  ifland,  which  is  entirely  compofed 
of  volcanic  matter,  lavas,  and  tufas  of  various  qualities 
and  colours,  as  green,  yellow,  black,  and  \vhlte.  Some 
of  thefe  matters  are  more  compad  in  their  tCKture  than 
others  ;  and  in  fome  parts  great  trads  feein  to  have  un¬ 
dergone  fimilar  operations,  which  iliil  fuhfill  at  a  fpot 
called  the  Fifaorellt^  on  the  outfide  of  the  Soliatara, 
near  Piizzole,  and  where  a  hot  fulpliureous  vitriolic 
acid  vapour  converts  all  which  it  penetrates,  whether 
lavas,  tufas,  volcanic  aflies,  or  pumice-dones,  into  a  pure 
clay,  mollly  wliite,  or  with  a  tint  of  red,  blue,  green, 

or  yellow.  r  c 

In  one  part  of  this  ifland  there  is  a  fort  of  tiita^  re¬ 
markably  good  for  the  purpofe  of  building.  It  is  as 
hard  as  Bath-ftone,  and  nearly  of  the  fame  colour,  with- 
out  any  mixture  of  lava  or  pumice-flone,  which  ufuaily 
abound  in  the  tufas  of  Naples,  Baia,  and  Puzzoli. 

llie  ifland  of  Palmarole  which  is  about  four  miles 
from  Ponza,  is  not  much  more  than  a  mile  in  circum¬ 
ference.  It  is  compofed  of  the  fame  volcanic  matter, 
and  probably  was  once  a  p;irt  of  Ponza ;  and  In  our 
author’s  opinion  it  looks  as  if  the  Ifland  of  Zannone, 
which  lies  about  the  fame  diflance  from  Ponza,  was  once 
•likewife  a  part  of  the  fame  ;  for  many  rocks  of  lava 
rife  above  water  in  a  line  betwixt  the  two  laft-mentioned 
iflands,  and  the  water  there  is  much  more  (hallow  than 
ia  the  gulf  of  Terracina. 

Zannone  is  much  larger  and  higher  than  Palpiarole  5 
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and  that  half  of  it  next  the  continent  is  com  fed  of  a 
lime-flone  fimilar  to  that  of  the  Apennines  near  it ;  the 
other  half  is  compofed  of  lavas  and  tufas,  refembliug  in 
every  other  refpea  the  foil  of  the  Iflands  jiifl  defenbed. 
Neither  Palmarole  nor  Zannone  are  inhabited  ;  but  the^ 
latter  furnlfhes  abundance  of  brufliwood  for  the  ufe  ot 
the  inhabitants  of  Ponza,  whofe  number,  including  the 
garriion,  amounts  to  near  1700.  'fhe  uninhabited 
ifland  of  St  Stefano  in  like  manner  furniflies  wood  for  • 
the  people  of  Ventotienne.  ^  It  Is  probable  that  all 
thefe  iflands  and  rocks  may  in  time  be  levelled  by  the 
adlon  of  the  fea.  Ponza,  in  its  prefent  date,  is  the 
mere  flceleton  of  a  volcanic  ifland ;  little  more  than  its 
hard  or  vitrified  parts  remaining,  and  they  feem  to  be 
flowly  and  gradually  mouldering  away.  The  governor 
of  the  caftle  of  Ponza,  who  had  refided  there  53  years, 
told  our  author  that  the  ifland  was  ftill  fubjedt  to  eartn- 
qiiakes  ;  that  there  had  been  one  violent  fliock  there 
about  four  years  befoie  ;  but  that  the  moil  violent  one 
he  ever  felt  was  on  the  very  day  and  at  the  hour  that 
Lifbou  was  dedroyed.  Two  houfes  outi^f  three  which 
were  then  on  the  ifland  were  thrown  down.  ‘‘  M  his 
(fays  our  author)  feems  to  prove  that  the  volcanic 
ter  which  gave  birth  to  thefe  iflands  is  not  exhauded. 

Fig.  I.  Plate  CCCCXri.  is  a- plan  of  the  ifland  of 
Ponza  as  it  is  given  in  the  Philofophical  *1  ranfa6lions. 
Fig.  2.  is  a  view  of  the  infide  of  the  haioour  of  the 
ifland.  A  in  the  fame  figure  is  a  rock  of  lava.  In 
many  parts  it  is  formed  into  regular  bafaltes  of  a  reddifli 
colour,  tinged  in  all  probabdity  with  fome  ochre.  Moll 
of  the  detached  rocks  of  the  ifland  refemble  this.  BB 
reprefents  a  trad  of  volcanic  country,  converted  by  a 
hot  fulphureous  vitriolic  acid  vapour  into  a  pure  clay, 
•the  ground  colour  of  which  Is  moilly  white. — Fig.  3.  is 
a  view  from  the  outfide  of  the  harbour,  near  the  light- 
houfe.  C  is  a  rock  of  volcanic  matter  converted  to 
pure  clay ;  D  is  a  rock  of  the  fame  kind,  wth  drata 
of  pumice-done  :  E  is  a  rock  of  lav^a,  inclining  to  take 
baialtic  forms ;  and  F  is  a  rock  compofed  of  fphcncal 
bafaltes. 

POOD  is  a  Ruffian  weight,  equal  to  40  Ruilian  or 

36  Fiiglidi  pounds.  r  1  •  r 

POOL  is  properly  a  rcfervoir  of  water  iupphedwitk 
fprings,  and  difeharging  the  overplus  by  fluices,  defen¬ 
ders,  weirs,  and  other  caufeways.  ^  i j 

Pool,  a  fea-port  tQivn  of  Dorfetfliire  in  England. 
It  Is  furrounded  on  alllides  by  the  fea,  except  on  the 
north,  where  there  is  an  entrance  through  a  gate.  It 
was  formeily  nothing  but  a  place  where  a  few  fiflier- 
men  lived ;  but  in  the  reign  of  Henry  VI.  it  was  greatly 
enlarged,  and  the  inhabitants  had  the  privilege  to  wall 
it  round.  It  was  alfo  made  a  county  of  itlelf,  and  fent 
two  members  to  parliament.  It  is  governed  by  a  mayor, 
a  fenior  bailiff,  four  other  judices,  and  an  iiidetermmate 
number  of  burgefles.  The  town  confids  of  a  church 
and  about  600  houfes,  with  broad  paved  dreets  ;  and 
has  a  maiiufaaory  of  knit  hofe.  It  is  47  miles  wed- 
fouth-w^d  of  Wincheder,  and  no  wed-by-iouth  of 
London.  W.  Long.  2.  o.  N.  I^at.  50*  , 

POOLE  (Matthew),  a  very  learned  writer  m  the 
17th  century,  was  born  at  York  in  1624.  He  was 
educated  at  Emanuel-college,  Cambridge,  and  aft^- 
wards  incorporated  in  the  univeifity  of  Oxford.  He 
fucceeded  Dr  Anthony  Fuckney  in  the  redory  ot  bt 
Michael  de  Quern,  in  London,  about  16^  8.  In  165*1- 
^  2  Ar-a 
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Pool*. 
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ne  let  oi-t  foot  a  proje^l  for  maintaining  youths  of  great 
parts  at  the  uni verli ties,  and  had  the  approbation  of  the 
heads  of  hoiifes  in  both  of  them.  He  folicited  the 
affair  with  fo  much  vigour,  that  in  a  fhort  time  900 1. 

afitmn  was  procured  for  that  purpofe  ;  but  this  de- 
fign  was  laid  afide  at  the  Reftoration.  In  1662  he  was 
cjedled  from  his  living  for  nonconformity.  He  was  ten 
vears  employed  in  compofing  his  Synofjis  Grlticorumy 
See.  Belides  this  great  work  he  publifhed  feveral 
other  pieces.  When  i)r  Oates’s  depolitions  concerning 
the  popifh  plot  were  printed,  our  author  found  his  name 
in  the  lift  of  thofe  who  were  to  be  cut  off,  oh  the  ac¬ 
count  (as  was  fuppofed)  of  what  he  had  written  againft 
the  papifts  in  his  NiiViiy  of  the  Romtjh  Fakh.  So  that 
he  was  obliged  to  retire  into  Holland,  where  he  died  in 
1679,  behind  him  the  chara<fter  of  a  veiy  able 

critic  and  cafuift. 

POOP,  the  ftern  of  a  fhip ;  or  the  higheft,  upper- 
moft,  and  hinder  part  of  a  ftiip’s  hull.  See  Stern. 

POOR,  in  law^,  an  appellation  given  to  all  thofe  who 
are  in  fuch  a  low  and  mean  condition,  that  they  either 
are  or  may  become  a  burden  to  the  parifh. 

They  who  rank  pity  amongft  the  original  impulfes 
of  our  nature  rightly  contend,  that  when  it  prompts  us 
^  the  relief  of  human  mifery,  it  indicates  fufficiently  the 
Divine  intention,  and  our  duty.  Indeed,  the  fame  con- 
clufioii  is  deducible  from  the  exiftence  of  the  pafiion, 
whatever  account  be  given  of  its  origin.  WHiether  it 
be  inftin(ft,  or  a  habit  founded  in  aifociation  (fee  Pas¬ 
sion),  it  is  in  fa6l  a  property  of  our  nature  which  God 
appointed;  and  the  final  caufe  for  which  it  was  appoint¬ 
ed  is  to  afford  to  the  miferable,  in  the  campaflion  of 
their  fellow^-creatures,  a  remedy  for  thofe  inequalities 
and  diftrefles  to  which  many  are  neceffarily  expofed 
under  every  poljible  rule  for  the  diftribution  of  proper¬ 
ty*  .  That  the  poor  have  a  claim  upon  the  rich,  found¬ 
ed  in  the  la\y  of  nature,  can  be  queftioned  by  no 
man  who  admits  the  benevolence  of  the  Deity,  and  con- 
liders  his  purpofe  in  creating  the  world  (fee  Theolo¬ 
gy,  Parti.  Sedl.  ii.);  and  upon  this  claim  the  Chrif- 
tian  Scriptures  are  more  explicit  than  almoft  upon  any 
other.  ' 

1  he  rights  of  the  poor,  however,  to  be  relieved  by 
the  rich,  as  they  originate  in  nature,  and  are  fan<ftioncd 
by  Chriftianity,  are  evidently  of  that  kind  which  is  call¬ 
ed  imperfea  (See  Moral  Philofophy,  n«  151.)  It  is 
iurely  needlefs  to  warn  our  readers  in  this  place,  that 
imperfea  rights  are  in  themfelves  as  facred,  and  the 
duties  refulting  from  them  as  obligatoiy  in/oro 
tta,  as  the  moft  rigid  claims  of  juftice.  Every  one 
knows,  that  they  are  called  imperfea  only  becaufe  the 
extent  of  them  in  particular  inftances  cannot  be  afeer- 
tamed  by  poiitive  laws,  nor  the  breach  of  them  be  pu- 
Biihed  by  the  civil  magiftrate.  Hence  the  apoftle,  tha’ 
he  enjoins  a  weekly  contribution  to  be  made  for  the 
poor  in  the  church  of  Corinth,  yet  leaves  the  fum  to 
be  contributed  by  each  individual  wholly  undetermined. 

Now  concerning  the  colleaion  for  the  faints,  as  I 
have  given  order  to  the  churches  of  Galatia,  even  fo  do 
ye.  Upon  the  ftrft  day  of  the  week  let  every  one  of 
you  lay  by  him  m  ftore  as  God  hath  profperedhimP  By 
which  St  Paul  certainly  recommends  to  eveiy  man  to 
contribute,  not  a  fixed  fum,  but  as  much  as,  from  a  de¬ 
liberate  comparifon  of  his  fortune,  with  the  reafonable 
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expences  and  cxpeaations  of  his  family,  he  finds  he  can 


fpare  for  charitable  purpofes. 

It  is  well  known  that  thofe  weekly  contributions 
were  laid  at  the  feet  of  the  apoftles,  who  transferred  the 
management  of  the  fund  thence  arifmg  to  deacons  eledl- 
ecl  by  the  people,  and  ordained  by  them  to  fee  that  the 
money  was  properly  diftributed.  Hence,  under  Chri- 
itianity  the  maintenance  of  the  poor  became  chiefiy  an 
ecclefiaftical  concern  ;  and  when  that  holy  and  benevo- 
lent  ^hgionwas  eftabhftied  in  the  Roman  empire,  a 
fourth  part  of  the  tithes  was  in  fome  countries  of  Eu^ 
rope,  and  particularly  in  England,  fet  apart  for  that 
purpofe.  Afterwards,  when  the  tithes  of  many  parifties 
were  appropriated  to  the  monafteries,  thefe  focictie& 
were  the  principal  refource  of  the  poor,  who  were  far¬ 
mer  relieved  by  voluntary  contributions.  Judge  Black- 
ftone  obferves,  that  till  the  ftatute  26  Hen.  VIII.  cap. 
26.  he  finds  no  compulfory  method  for  providing  for 
me  poor  ;  but  upon  the  total  diflblution  of  the  mona- 
ftenes,  abundance  of  ftatutes  were  made  in  the  reign  of 
King  Henry  VIII.  Edward  VI.  and  Elizabeth,  which 
at  laft  eftabliftied  the 

Poores  Ratcy  or  legal  aflefiment  for  the  fupport  of 
the  poor.  The  fums  that  had  been  appropriated  for 
charitable  iifes  before  the  reformation  were  immenfe, 
and  the  wealth  that  had  been  accumulated  through  a 
mcceflion  of  ages  by  mendicant  orders  of  religious  per- 
fons  was  inconceivably  great;  nor  was  it  in  the  power  of 
any  laws  to  confine  men  who  were  in  the  pofleffion  of 
fuch  wealth  from  gratifying  thofe  defires.  which  money 
can  fo  eafily  find  means  of  Supplying.  Yet  among  the 
vaiious  abufes  to  which  this  opulence  had  given  rife, 
thefe  religious  orders  had  never  fo  far  loft  fight  of  their 
original  inftitution  as  ever  to  neglecft  the  poor.  Thefe 
were  indeed  provided  for  by  them  with  an  indiferimi- 
nate  profufion  of  largefle,  better  proportioned  to  their 
own  opulence  than  to  the  wants  of  the  claimants,  who 
were  too  often,  without  examinatio-n,  all  equally  ferved, 
whether  deferving  or  undeferving  of  that  bounty  which 
they  claimed. 

When  the  reliftous  houfesy  as  they  were  called,  were 
entirely  fupprefled  at  the  reformation,  and  the  wealth 
that  belonged  to  them  was  diverted  into  other  channels, 
the  poor,  who  had  been  in  ufe  to  receive  their  fupport 
from  thv.nce,  were  of  courfe  left  entirely  deftitute  ;  and 
this  foon  became  a  grievance  fo  intolerable  not  only  to  . 
the  poor  themfelves,  but  to  the  whole  nation,  as  to 
excite  a  uiiiverfal  defire  to  have  it  remedied.  Accord- 
hy  the  14  Eliz.  cap.  y.  power  was  given  to  ths 
juftices  to  lay  a  general  aflefiment;  and  this  hath  con¬ 
tinued  ever  fince.  For  by  43  Eliz.  cap.  2.  the  church¬ 
wardens  and  Qverfeers  of  the  poor  of  every  parifh,  or 
the  greater  part  of  them  (with  the  confent  of  two  jiif- 
tices,  one  of  whom  is  of  the  quorum,  dwelling  in  or 
near  the  parifh),  are  empowered  to  raife  weekly,  or 
otherufife,  by  taxation  of  every  inhabitant,  parfon,  vi¬ 
car,  and  other,  and  of  every  occupier  of  lands,  houfes,. 
&c.  materials,  for  employing  the  poor,  and  competent 
fums  for  their  relief.  Notice  fhall  be  given  in  church 
of  every  fuch  rate  the  next  Sunday  after  it  is  allowed, 
which  may  be  infpe<fi:ed  by  every  inhabitant,  paying  i  s. 
and  copies  of  it  granted  on  demand,  6d.  being  paid 
for  every  24  names  ;  and  a  churchwarden  or  overfeer 
refufing,  fiiall  forfeit  20 1.  to  the  party  aggrieved.  The 
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me  ia  to  be  levied  by  diftrefn  on  tbole  who  refufe  to 
•  p4  I ;  and,  by  1 7  Geo.  11.  cap.  2.  cap.  38.  appeals 

fhe  juftices  find  that  the  inhabitants  of  any  parilh 
are  not  ile  to  levy  among  themfelves  fufficient  fums 
for  the  purpofes  fpscined  in  the  ad,  they  ina)  a  e  s  aiiy 
other  plrlih  within  the  hundred;  and  if  the  hundred  be 
unable  to  grant  neceflmy  relief,  they  inay  rate  attd  af- 
fefs  any  parlfh  within  the  county.  43  .  *  . 

In  order  to  compel  liufbands  and  parents  to  inamtam 
their  own  families,  the  law  hath  provided,  that  all  per- 
fons  running  away  out  of  their  panlhes,  and 
their  families  upon  the  pari^,  ^.all  be  deeme  an  - 
fer  as  incorrigible  rogues  (7  Jac.  cap.  4.)  ^ 

perfon  merely  threatens  to  run  away  and  leave 
Ld  children  upon  the  parKh,  he  (hall,  upon  conv^b^ 
before  one  ]u4eby  confcluon,  or  oath  of  one  wit.  efs, 
be  commlttU  to  the  houfe  of  corredion  for  any  time 
not  exceeding  one  month  (17  Geo.  XL  cap.  5-) 
the  farther  maintenance  of  the  poor,  ttiere  are  T  ■ 
and  forfeitures  payable  to  their  ufe  ;  as  f’ 

drunkenncfs,  dellroying  the  game,  &c.  _  n  a  op 
of  waftes,  woods,  and  paRures,  may  ^ynGofed^r  th 
growth  and  prefcrvation  of  umber  and  underwood  fo 
their  relief.  See  IVoRK-Hottfe,  ,  i  •  i 

The  famous  ftatute  of  the  43d  of  Elizabeth,  which 
is  the  bafis  of  all  the  poor-laws  m  England,  was  con- 
ftriided  wuth  a  cautious  forethought  that  mu  peihaps 
be  equalled  by  few  laws  that  ever  were  enaftcd  and  it 
profjeaive  reafoiiing  alone  were  to  be  relied 
ters  of  legiflation,  It  feeraed  impoffible  to  amend  it.  yet 
experience  has  now  proved,  with  a  moft  demonaratwe 
certainty,  that  it  is  not  fo  falutary  as  was  undoubtedly 

"’‘The  perfons  who  compofed  that  law  had  before  their 

eyes  fiich  a  recent  proof  of  the  V  ^ 

made  of  the  charitable  beneficence  of  individuals,  that 
they  feem  to  have  been  chiefly  folicitoiis 
milar  abufes  In  future  ;  and  to 

tialklndof  feduaion,  they  lather  ^^>0^  t°  11 

defpotic  power  which  (hould  be  authonfed  to  wrelt 
from  every  individual  in  the  nation  whatevw  fums  it 
might  think  proper  to  call  for,  trufling  to  a  few  feeble 
devices  which  they  contrived,  for 

which  was  virtually  armed  with  force  fufficient  to  fet  all 
'thefeafide  whene/er  it  pleafed.  The  confeq-nce  has 
been,  that  the  fums  levied  for  the  relief  of  the  poor, 
which  were  at  fir*  but  finall,  are  now  enormous,  and 
^^lafthe  demands  are  increafmg  in  fuch  a  rapid  manner 
as  to  give  rife  to  the  mofi  ferious  and  well-g-round  <i 
appreLnfions.  In  the  year  1774. 
ted  an  inquiry  into  the  amount  of  the  P®®" 

England  and  Wales,  and  again  in  1783.  Gn  romp  - 
rini  thefe  together,  the  rife 

was  fouud  to  be  in  England  upwards  of  1.  / 

bd.*  ...rly  in  .hb  ^ 

the  rate  at  the  fit*  period  In  Wales,  auri  g 
period  of  time,  the  rates  were  more  than  ^  j 

was  this  a  temporary  ftart,but  a  part  only  of  a  gradual 
progreffion.  Mr  Wenderdon,  in  his  View  ^  England, 
obferves,  that  “in  the  year  ^  680  the  poor  s-rates  pro¬ 
duced  no  more  than  665, 390!.  in  1764  *■  ^7  °  ^ 

i,20o,oool.  and  in  1773  they  vi;ere  ®ft‘®ated  at 
3,000,0001.”  It  is  a  known  fad  (fays  Mr  Beaiifoy, 
in  the  debate  on  Mr  Gilbert’s  poor  bill,  Apri  1 7 
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1788),  that  within  the  lall  nine  years,  the  poor’s-rates 
have  increafed  one-third,  and  fliould  they  continue  in- 
creafing  in  the  fame  proportion  for  50  or  53  years,  they 
would  amount  to  the  enoi-mous  fum  of  11,230,000!.  a 
burden  which  the  country  could  not  poffibly  hear.  _  It 
was  therefore,  he  added,  highly  neceffar)'  that  fometlung 
fliould  be  attempted  to  prevent  this  alarming  addition, 
if  not  to  annihilate  Bie  prefent  glaring  mifcondud  in 
the  management  of  the  poor.’’ 

Such  has  been  the  fate  of  England  with  regard  to 

poor  laws.  .  - 

In  Scotland,  the  reformation  having  been  carried  tor- 
ward  with  a  fiill  more  violent  precipitancy  than  in  Eng¬ 
land,  and  the  funds  of  the  regular  clergy  being  more 
entirely  alienated,  the  cafe  of  the  poor  there  Decanie 
Hill  more  feemingly  defperate,  and  the  clamours  were 
alfo  there  confiderable  at  that  time.  Then  alfo  it  was 
that  the  Scottifli  court,  imitating  as  ufual  at  that  time 
the  pradlce  of  England,  made  feveral  feeble  attempts, 
to  introduce  a  fyllem  of  compiilfory  poorVrates  into 
that  country,  but  never  digefted  the  fyitem  fo  tho¬ 
roughly  as  to  form  a  law  that  could  in  any  cafe  be  car¬ 
ried  into  effeft.  Many  crude  laws  011  this  head  were 
indeed  eiiaaed  ;  but  all  of  them  fo  evidently  inadequate 
for  the  purpofe,  that  they  never  were,  even  in  one  in- 
ftaiice  that  we  have  heard  of,  attempted  at  the  tune  to 
be  carried  into  effea.  Indeed  it  feems  to  have  been 
impolTible  to  carry  them  into  efie6f  ;  tor  they  are  all  fo 
abfurd  and  contradiaory  to  each  other,  that  hardly  a 
fingle  claufe  of  any  one  of  them  can  be  obeyed  without 
tranfgrcffing  others  of  equal  Importance. 

The  laft  ftatute  which  in  Scotland  was  enacted  on 
this  fubjea  bears  date  September  ift  1691,  William  and 
Mary,  pari.  i.  fell.  7.  chap.  21.  and  it  “  ratifies  and 
approves  all  former  afts  of  parliament  and  proclama¬ 
tions  of  council  for  repreffing  of  beggars,  and  maintain- 
in-T  and  employing  the  poor.”  If  this  law  therefore 
were  now  in  force,  and  it  never  was  repealed,  no  perion 
could  with  impunity  countervail  any  one  of  thole  ita- 
tutes  Which  it  ratifies  ;  but  to  be  convinced  how  im¬ 
poffible  it  is  to  obferve  them  all,  the  attentive  reader 
needs  only  to  confider  thofe  laws  and  proclamations  with 
refpeft  to  the  following  particulars,  viz.  ^ 

1.  ‘fhe  per  fans  appointed  to  make  up  the  poor  s  roll. 
By  the  aa  1579  this  duty  is  entrufted  to  the  pro  volt 
and  bailies  within  burgh,  and  the  judge  conftitute  he 
the  king’s  commiffion  inparoches  to  landwart.  cy  act 
1662,  It  is  the  heritors  of  each  parifti.  By  aa  1672,. 
it  is  the  mlnifters  and  elders  of  each  parifti  who  ai  e  to 
make  up  this  lift.  By  the  proclamation  of  1692,  it  is 
the  heritors,  mlnifters,  and  elders  of  every  panlh.  By 
that  of  1693,  it  is  the  magiftrates  of  royal  burghs,  and 
the  heritors  of  vacant  [country]  panfhes;  in  both  cafes 
without  either  minifter  or  elders.  Among  this  chaos 
of  contradidions  how  is  it  pofTible  to  ad  without  tranf- 

grefling  fome  law.  . 

2.  Notlefscontradidor>-are  the  enadments  in  regard 
to  the  per  fans  ^vho  are  to  pay^  and  the  mode  of  appor¬ 
tioning  the  fums  among  them.  By  ad  ^579>  ^ 
inhabitants  of  the  paroehin  fhall  be  taxed  and  ftented 
according  to  the  eilimation  of  their  fubftance,  without 
exception  of  perfons.  By  that  of  1663, 
to  be  paid  by  the  heritors,  and  the  other  half  by 
nants  and  pofTeffors,  according  to  their  means  and  fub- 
ftancc.  By  the  proclamation  of  1692,  the  one-hait^i^ 


Poor. 


Togt. 


POO  C  374 

to  he  paid  by  the  heritors,  the  other  by  the  houfeholders 
of  theSparifh.  By  that  of  1693,  burghs  royal,  the 
magillrates  are  to  ftent  themfelves,  coafonn  to  fuch  or¬ 
der  and  cullom  ufed  and  wont  in  laying  on  ftents,  ati- 
niiities,  or  other  public  burdiens,  in  the  refpedlive  burgh, 
as  may  be  moif  effectual  to  reach  all  the  inhabitants  ; 
and  the  heritors  of  feveral  vacant  pandwartj  pariOies 
to  fteiit  themfelves  for  the  maintenance  of  the  refpedlivc 
poor. 

3.  A  ftill  greater  diverfity  talces  place  in  regard  to 
the  application  of  the  furns  fo  fienUd,  By  the  aCf 
1570,  it  would  feem  that  the  whole  of  the  money  at 
felled  was  to  be  applied  to  the  ufe  of  the  helplefs  poor 
alone,  and  no  part  of  it  for  the  relief  of  thofe  who  were 
capable  of  working.  By  the  a6l  1663,  on  the  contrary, 
the  whole  of  this  alTeffment  is  to  be  applied  for  the 
iupport  of  thofe  on!y  <wl)o  are  able  to  njoor]:.  This  is 
ilill  more  fpecially  provided  for  by  the  acl  i'672;  where 
the  poor  who  are  unable  to  work  are  to  be  fupported 
by  the  weekly  collections  at  die  kirk  doors ;  and  the 
fteiited  alfelfments  to  be  applied  to  the  fupport  of  thofe 
in  the  correction  houfes. 

It  would  be  tirefome  to.  enumerate  all  die  contradic¬ 
tions  that  thefe  lav/s  authorife.  In  regard  to  the  per^ 
fans  who  are  required  to  carry  thefe  c3s  into  execution, 
it  is  at  different  times  the  chancellor;  magiftrates;  com- 
miflionei-s  of  excife;  Iheiiffs;  julllces  of  the  peace;  mi- 
nifters  and  elders;  the  prelbyteries ;  heritors,  miniftei's, 
a^d  elders;  heritors  alone;  commiflioners  nominated  by 
prelbyteries  and  appointed  by  the  king ;  the  lords  of 
the  privy  council :  in  fhort,  no  two  laws  can  be  found 
that  do  not  vary  from  each  other  in  this  refpeCl  one 
way  or  other. 

The  fame  variations  take  place  with  regard  to  the 
building  of  correClion -houfes,  con^nement  and  punifh* 
tnent  of  vagrants,  application  of  their  work,  awarding 
their  fervices  and  thofe  of  children.  In  fiiort,  there  is 
not  one  particular  in  which  thefe  laws  do  not  vary  from 
^nd  contradidl  each  other ;  fo  that,  let  any  perfon  try 
to  aCI  in  virtue  of  any  one  of  them,  it  is  impofiible  for 
him  to  avoid  going  in  direCI  oppofition  to  the  enaCl- 
ments  of  fome  other  law  which  is  of  equal  force  with 
that  he  has  chofen  for  his  guide.  In  thefe  circum- 
flances,  it  is  fo  far  from  being  furprifing  that  thefe  aCts 
liave  been  fiiffered  to  remain  in  perpetual  defuetude, 
that  it  would  have  been  truly  wonderful  if  this  had  not 
been  the  cafe.  They  have,  however,  been  permitted  to 
remain  on  the  ftatute-book  as  a  difgrace  to  the  times 
when  they  were  formed,  and  as  a  llumbling-block  to 
thofe  that  were  to  follow.  That  not  one  of  them  is 
now  in  force  was  lately  proved  by  a  learned  and  public- 
fpirited  gentleman,  to  whom  his  couiitiy  is  on  that  and 
many  other  accounts  deeply  indebted.  Refufmg  to  pay 
the  poor^s  tax,  with  which  he  was  affeffed  by  the  over- 
feers  of  the  parifh  in  which  he  happened  to  refide,  he 
flood  an  adion  in  the  court  of  fellion,  and  prevailed, 
upon  the  broad  ground,  that  there  is  no  law  in  force  in 
Scotland  by  which  an  iNroLUNTARY  poorh  rate  can  be 
ejlahlijhed  in  any  pariffj. 

But  how,  it  mil  be  afleed  by  our  EngliHi  readers,  are 
the  poor  in  Scotland  really  maintaioed?  We  anfwer,  by 
the  private  alms  of  individuals,  and  by  certain  funds  un- 
:der  the  management  of  the  kirkfjftom  (fee  Presby¬ 
terians).  It  is  the  univerfal  piadice,  each  Lord’s 
day,  in  every  parifh,  for  fuch  of  the  audience  as  are  in 
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eafy  circumflances,  to  give  to  the  poor  uich  an  offering  Poor, 
of  alms  as  they  fliah  deem  proper.  This  offering  is  gt:- 
ncrally  dropped  into  a  bafon  placed  at  the  church-door, 
and  under  the  immediate  care  of  an  elder.  When  the 
fervice  is  begun,  the  cider  removes  with  the  bafon,  which 
he  keeps  under  his  charge  till  the  congregation  be  dif-, 
miffed.  The  fefiioii  then  meets,  and  the  money  is  told 
over,  its  amount  marked  down  in  the  feflion  account 
book,  and  depofited  in  a  box  kept  for  that  purpofe. 

This  box  has  ufually  a  fmall  flit  in  the  top,  through 
which  the  pieces  of  money  can  be  dropped  without 
opening  it ;  and  it  is  clofed  with  two  locks,  the  key  of 
one  of  which  is  ufucilly  kept  by  the  minifter  and  the 
other  by  the  kirk-treafurer,  fo  that  it  can  never  be  open¬ 
ed  but  in  the  prefence  of  thefe  two  at  lead. 

A  kirk-feffion,  when  regularly  conflituted,  mufl  aL 
ways  confifl  of  the  minifter,  elders,  feffion-clerk,  a»d 
kirk-treafurer.  None  of  thefe  ever  receive  any  falary 
except  the  feffion-clerk,  who  is  ufually  the  fchoolmafter 
of  the  parifli,  and  has  a  fmall  falary  allowed  for  minu¬ 
ting  the  tranfaaions.  The  kirk-treafurer  is  for  the 
moft  part  one  of  the  elders ;  and  he  is  an  important 
member  of  this  court.  Without  his  intervention  no 
diftnbution  of  the  poor’s  funds  is  deemed  legal ;  nor 
can  any  payments  be  made,  receiptH  granted,  or  money 
transferred,  but  by  him  ;  the  minifter  and  fefiiori  being 
perfonally  liable  to  make  good  all  monq^  that  may  other^ 
wife  be  given  away,  fhould  it  ever  afterwards  be  challen¬ 
ged  by  any  heritor  in  the  parifh. 

The  precautions  t^en  for  the  diftribution  of  tbc 
poor’s  funds  are  likewife  kmple  and  excellent,  and  ai'C 
as  follow. 

No  money  can  be  legally  Iffucd  from  the  poor’s  funds 
even  by  the  treafurer  and  fclfion,  unlefs  legal  proof  can 
be  brought  that  public  intimation  has  been  given  from 
the  pulpit  immediately  after  divine  fervice,  and  before 
the  congregation  has  difperfed,  that  a  diftnbution  of 
poor’s  money  is  to  be  made  by  the  feftion,  at  fuch  a 
time  and  place,  fpecifying  the  fame,  and  inviting  all 
who  have  iiitereft  in  the  cafe  to  attend  if  they  (hall  in¬ 
cline.  This  intimation  muft  be  made  a  fid!  fortnight 
before  the  time  of  diftribution ;  and  as  every  hentor 
{owner  of  landed  property)  in  the  parifti  has  a  right  to 
vote  in  the  diftribution  of  the  poor’s  funds,  they  may 
if  they  fo  incline,  then  •  attend  and  exercife  that 
right :  but  if  none  of  them  ihould  attend,  which  is 
often  the  cafe,  the  feflion  has  then  a  right  to  proceed  ; 
and  whatever  they  ftiall  thus  do,  is  deemed  ftricftly  le¬ 
gal,  and  is  liable  to  no  challenge.  But  fhould  they  pro¬ 
ceed  without  having  given  this  previous  intimation,  they 
may,  if  the  heritors  fhould  afterwards  challenge  it,  be 
made  to  repay  out  of  their  own  pockets  every  fhilling 
they  fhall  have  fo  iflued.  It  fometimes  happens,  that 
youncT  minifters,  through  hecdlefsnefs  in  this  refpefi, 
expole  themfelves  and  families  to  confiderable  trouble 
and  lofs,  which  by  attention  might  be  eafily  avoided. 

In  the  fame  way,  fhould  a  minifter  and  feflion,  without 
the  intervention  of  a  treafurer  regularly  conflituted, 
lend  upon  bond  or  otherwife  any  of  the  poor’s  funds, 
and  fliould  the  perfon  fo  borrowing  afterwards  fail, 
thefe  lenders  are  perfonally  liable  to  make  good  the 
whole,  and  any  heritor  in  the  parifli  who  chooies  it  can 
compel  him  to  do  fo. 

1  he  members  of  the  feflion  are  alfo  liable  to  pay  all 
Ioffes,  and  to  account  for  all  fume  that  it  can  be  in- 
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flruaed  they  received,  if  they  neglect  to  keep  regdar  tnous 
books,  in  wlilcli  every  tranfadlon  fhall  be  entered :  Or, 
if  thefe  books  have  not  been  reviled  and  approved  ot 
by  the  prefbytery  (a);  but  if  they  {liall  have  been  fo  re- 
vifed,  diey  cannot  be  clrillenged  for  omiflion  of  forms, 
and  can  only  be  made  to  account  for  errors,  or  frauds, 
or  evident  dilapidations. 

Under  this  wife  and  economical  fyftem  of  manage¬ 
ment,  it  has  been  fouiid  by  the  experience  of  more  than 
20Q  years,  that  in  the  low  parts  of  the  country,  where 
the  parifhes  are  in  general  of  fuch  moderate  extent  as 
to  admit  of  the  people  of  eveiy’'  part  of  the  pariih  ge¬ 
nerally  to  attend  divine  fervice  ever)- Lord's  day,  the 
ordinary  funds  have  been  amply  fuflicient  to  fupply  all 
the  real  demands  of  the  poor,  and  in  moll  pariflies  a 
fund  has  been  accumulated  from  the  favingsof  ordinary 
years  to  help  the  deficiencies  that  may  ante  in  years  of 
uncommon  fcarcity.  , 

Befides  the  weekly  colle^lions,  the  extra  olFenngs  at 
the  adminillration  of  the  Lord's  fupper,  tlie  pious  do¬ 
nations  of  charitable  Individuals,  which  are  all  voluiitaiy, 
together  with  fome  fmall  fees  paid  for  the  ufe  of  a  mort- 
cloth  (a  black  velvet  pall)  at  funerals,  which  is  generally 
purchafed  with  the  poor’s  money,  go  to  make  up  this 
^rochial  fund.  Nor  mull  any  one  believe  that  the  mo¬ 
ney  winch  comes  through  the  hands  of  the  adminillia- 
tors  of  the  poor’s  fuiids  is  all  that  is  bellowed  upon 
tii£  poor  in  Scotland  ;  far  from  it :  there  are  a  thou- 
iand  other  channels  through  wdiich  the  indigent  derive 
#x)nfolation  and  fupport,  all  of  them  tending  to  produce 
the  happieft  effeds  upon  fociety.  A  fon  feels  hmifelf 
afhamed  to  think  that  his  parents  Ihould  require  the  af- 
fiilancc  of  another  to  fupport  them  ;  he  therefore  llrains 
livery  nerve  when  in  the  vigour  of  life  to  fpaie  a  little 
Cl f  his  earning-  to  render  their  old  age  moie  eafy  than  it 
might  have  been  ;  and  fw-eet  to  a  parent  is  the  bread 
that  is  given  by  the  pious  attention  of  a  child.  If 
there  are  feveral  children,  they  become  emulous  who 
fhall  difeover  moll  kindnefs.  It  is  a  pious  contention 
which  ferves  to  unite  them  the  clofer  to  each  other,  by 
commanding  their  mutual  efteem. 

Diredly  contrary  to  this  is  the  elfe6l  of  the  poor 
laws  of  England,  w'here,  in  London  at  lead,  it  is  not 
uncommon  to  fee  men  in  good  bufinefs  negkaing  their 
aged  and  difeafed  parents  for  no  better  reafon  than  that 
the  parilh  is  bound  to  find  them  bread.  Thefe  laws 
have  other  pernicious  confequences  ;  for  they  are  ob- 
vioully  fubverfive  of  iudullry  as  well  as  morality  among 
the  lower  orders  of  the  people.  “  This  is  a  heavy- 
charge,  but  no  lefs  true  than  heavy.  Fear  of  w^ant  is 
the  only  effeaual  motive  to  induflry  with  the  labouring 
poor  ;  remove  that  fear,  andT  they  ceafe  to  be  indullri- 
The  ruling  paffion  of  thofe  who  live  by  bodily 
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labour,  is  to  fave  a  pittance  for  their  children,  and  for 
fupporting  themfelves  in  old  age.  Stimulated  by  defire 
ef  accomplilhing  thofe  ends,  they  are  frugal  and  induf- 
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and  the  pixifpea  of  fuccefs  is  a  ccntiiiual  fead 
to  them.  Now,  wiiat  worfe  can  malice  invent,  againd 
fuch  a  man,  under  colour  of  friendlliip,  than  to  lecu^ 
bread  to  him  and  his  children  whenever  he  takes  a  dif- 
like  to  w-ork  ;  which  clfe6lually  deadens  his  folc  ainbi* 
tion,  and  with  it  his  honed  indudry  ?  Relying  on  the 
certainty  of  a  provifion  againd  want,  he  relaxes  gra** 
dually  till  he  finks  into  idlenefs  ;  idlenefs  leads  to  pro¬ 
fligacy  f  profligacy  begets  difeafes ;  and  the  wretch  be¬ 
comes  an  objedl  of  public  charity  before  he  has  run 
half  his  courfe.  Wifely  therefore  is  it  ordered  by  Pro¬ 
vidence,  that  charity  lliould  in  every  inftance  be  volun¬ 
tary,  to  prevent  the  idle  and  profligate  from  depending 
on  it  for  fupport.  During  the  reign  of  Elizabetli,  when 
the  monaderies  w^ere  recently  fupprelfed,  and  all  theii", 
revenues  fquaiiderecl,  fome  compulfion  miglit  be  necef- 
faiy^  to  prevent  the  poor  from  ilarving.  A  temporary 
provifion  for  this  purpofc,  fo  contrived  as  not  to  fuper- 
fede  voluntary  charity,  but  rather  to  promote  it,  would 
have  been  a  mcafure  extremely  proper.  Unlucky  it  is 
for  England  that  fuch  a  meafure  w^as  overlooked  ;  bv;t 
the  queen  and  her  parliaments  had  not  the  talent  of  fore- 
feeing  confequences  without*  the  aid  of  experience.  A 
perpetual  tax  for  the  poor  was  impofed,  the  mod  per¬ 
nicious  tax,  fays  Lord  Karnes (b),  that  ever  was  impo- 
fed  in  any  country.” 

POPA-madre,  is  a  town  of  South  America,  in 
Terra  Fiimia.  In  this  place  there  is  a  convent  and 
chapel  dedicated  to  the  Virgin  Mary,  to  wliofe  image 
tlie  Spaniards  in  thofe  parts  go  in  pilgrimage,  paitlcii- 
lai-ly  thofe  who  have  been  at  fea.  It  is  feated  on  a  high 
mountain,  50  miles  ead  of  Carthagena.  W.  Long..  74* 
32.  N.  Lat.  10.  15. 

POP-^..  See  ViCTimARius. 

POPAYAN,  a  province  of  South  America,  in  the 
kingdom  of  New  Granada,  betW'een  the  audience  of  Pa-* 
nama,  that  of  Quito,  and  the  South  Sea ;  400  miles  in 
length,  and  300  in  breadth.  A  chain  of  barren  moun¬ 
tains  runs  through  the  country  from  north  to  fouth ; 
and  near  the  fea  the  foil  is  fo  foaked  with  almod  con¬ 
tinual  rains,  that  few  care  to  refide  there,  except  for  the 
fake  of  the  gold  that  is  met  w^ith  in  great  plenty  in  the 
fandsof  the  rivulets.  This  bewitching  metal  brings 
many  in  fearch  of  it,  though  it  is  a  great  doubt  whether 
they  ever  return  back  alive  or  not.  For  this  reafon  the 
favage  Americans  are  dill  maders  of  a  great  part  of  it, 

and  continually  annoy  the  Spaniards. 

PopAYAN,  the  capital  town  of  a  province  of  that 
name  in  South  America,  with  a  bifhop’s  fee,  a  Spanilh 
governor,  and  where  the  courts  of  judice  are  held.  The 
inhabitants  are  almod  all  Creoles.  It  is  220  miles 
north-ead  of  Quito.  W.  Long.  75.  55-  N.  Lat.  2.  35. 

POPE,  a  name  which  comes  from  the  Greek  word 
and  fignifies  Father.  ^  In  the  ead  this  appellation 
is  given  to  all  Chiidian  prieds ;  and  in  the  wed,  bi- 
fhops  were  called  by  it  in  ancient  times ;  but  now  for 


fA’l  The  prefbytery  Is  by  law  appointed  auditor  of  the  poor’s  accounts  of  tire  feveral  parlies  wMuh Jtr 
boundsTand  if  thly  ^nd  an/difficuk  Le  ocerrr  in  thcdifcharge  of  this  duty,  they  rrray  lay  rt  before  the  fjnod 

"W'S;  Sketches  of  Man,  book  ii.  fketch  lo.  where  many  other  arguments  equally 
all  involuntary and  where  many  ingenious  expedients  are  propofed  for  gradually  g 

ihey  are  eftabltfiied. 
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many  centuries  it  has  been  appropriated  to  the  bifhop 
of  Rome,  whom  the  Roman  Catholics  look  upon  as  the 
common  father  of  all  Chriflians. 

Much  has  been  faid,  much  written,  and  many  warm 
clifputes  have  been  carried  on  concerning  the  pope,  and 
the  power  belonging  to  him,  within  thefe  two  or  three 
laft  centuries.  We  ^all  here,  without  entering  into 
controverfy,  lay  down  di(lin61:ly,  from  the  beft  authori¬ 
ty,  what  the  Roman  Catholics  really  believe  concerning 
the  popcy  after  having  defcribed  the  manner  of  his  elec¬ 
tion  ;  and  we  fhall  give  fome  other  paiticulars  relating 
to  this  fubjedl  that  feem  to  deferve  notice,  and  are  in 
this  country  not  generally  known. 

All  in  communion  with  the  fee  of  Rome  unanimoufly 
hold,  that  our  Saviour  Jefus  Ghrill  conflituted  St  Peter 
the  apollle  chief  pallor  under  himfelf,  to  watch  over  his 
whole  flock  here  on  earth,  and  to  preferve  the  unity  of 
it;  giving  him  the  power  requifite  for  thefe  ends.  They 
alfo  believe,  that  our  Saviour  ordained,  that  St  Peter 
fliould  have  fucceflbrs  with  the  like  charge  and  power, 
to  the  end  of  time.  Now,  as  St  Peter  redded  at  Rome 
for  many  years,  and  fuffered  martyrdom  there,  they  con- 
fider  the  bifhops  of  Rome  as  his  fucceffors  m  the  dig¬ 
nity  and  office  of  the  univerfal  paflor  of  the  whole  Ca¬ 
tholic  church.  There  have  been  fome  varieties  in  the 
manner  of  choofmg  the  bifhop  of  Rome  hi  different 
ages,  as  alterations  may 'be,  made  in  difeipline  ;  but  flill 
the  clergy  of  Rome  have  juftly  had  the  chief  part  in 
that  eledlion  ;  and  that  clergy  is  now  rcprelented  by, 
or  in  fome  manner  confifls  of,  the  cardinals^  who  have 
for  feveral  centuries  been  the  foie  ele6lors  of  the  pope. 

Thefe  cardinals  or  principal  perfons  of  the  church  of 
Rome  are  70  in  number,  when  the  /acred  college^  as  it  is 
called,  is  complete.  Of  thefe  fix  are  cardinal  bifhops, 
the  bifhops  of  Oflia,  of  Porto,  Albano,  Sabino,  Tufcit- 
lum  or  Frafcati,  and  Praenefte  or  Paleflrina ;  which  are 
the  fix  fuburbicarian  churches;  fifty  are  cardinal  priefls, 
who  have  all  titles  from  parifh  churches  in  Rome  ;  and 
fourteen  are  cardinal  deacons,  who  have  their  titles  from 
churches  in  Rome  of  lefs  note,  called  Diaconias  or  Deacon- 
Ties,  Thefe  cardinals  are  created  by  the  pope  when  there 
happen  to  be  vacancies  ;  and  fometimes  he  names  one 
or  two  only  at  a  time  ;  but  commonly  he  defers  the 
promotion  until  there  be  ten  or  twelve  vacancies  or 
more  ;  and  then  at  every  fecond  fiich  promotion  the 
emperor,  the  kings  of  Spain  and  France,  and  of  Bri¬ 
tain,  when  Catholic,  are  allowed  to  prefeiit  one  each, 
to  be  made  cardinal,  whom  the  pope  always  admits  if 
there  be  not  fome  veiy  great  and  evident  objedion. 
Thefe  cardinals  are  commonly  promoted  from  among 
fuch  clergymen  as  have  borne  offices  in  the  Roman 
court  j  fome  are  affumed  from  religious  orders  ;  emi- 
nent  ecclefiaflics  of  other  countries  are  likewife  often 
honoured  with  this  dignity,  as  the  archbifhops  of  To¬ 
ledo  and  Vienna  are  at  prefent  cardinal  priefls  of  Rome. 
Sons  of  fovereign  princes  have  frequently  been  members 
of  the  facred  college;  and  there  -ends  the  dire£l  line  of 
the  royal  family  of  Stuart.  Their  diflindlive  drefs  is 
fcarlet,  to  fignify  that  they  ought  to  be  ready  to  fhed 
ilieir  blood  for  the  faith  and  church,  when  the  defence 
and  honour  of  either  require  it.  They  wear  a  fcarlet 
cap  and  hat  :  the  cap  is  given  to  them  by  the  pope  if 
they  are  at  Rome,  and  is  font  to  them  if  they  are  ab- 
fent ;  but  the  hat  is  never  given  but  by  the  pope’s  own 
hand.  Thefe  cardinals  form  the  pope’s  flaiiding  coun¬ 


cil  or  confjlory  for  tke  management  of  the  public  affaiis 
of  church  and  flate.  They  are  divided  into  different 
congregations  for  the  more  eafy  difpatch  of  bufinefs;  and 
fome  of  them  have  the  principal  offices  in  the  pontifi¬ 
cal  court,  as  that  of  cardinal-vicar — penitentiary— chaii- 
cdlor— camerliugo  or  chamberlain— -prefedl  of  the  fi<rna- 
ture  of  juflice— prefedl  of  memorials — and  fecretary  of 
Hate.  They  have  the  title  given  them  of  eminence  and 
moji  eminent.  But  here  we  confider  them  principally  as 
the  perfons  cntrufled  with  the  choice  of  the  pope.  See 
Oardinal. 

^  On  the  demife  of  a  pope  his  pontifical  feal  is  imme¬ 
diately  broken  by  the  chamberlain,  and  all  public  bufi¬ 
nefs  is  interrupted  that  can  be  delayed  ;  meffengers  arc 
difpatched  to  all  the  Catholic  fovereigns  to  acquaint 
them  of  the  event,  that  they  may  take  what  meafures 
they  think  proper ;  and  that  the  cardinals  in  their  do- 
minions,  if  any  there  be,  may  haflen  to  the  future  elec¬ 
tion  if  they  choofe  to  attend  ;  whilll  the  whole  atten¬ 
tion  of  the  facred  college  is  turned  to  the  prefervatioli 
of  tranquillity  in  the  city  and  flate,  and  to  the  neceffary 
preparations  for  the  future  eledion.  The  cardinal  cham¬ 
berlain  has,  during  the  vacancy  of  the  holy  fee,  great 
authority;  he  coins  money  with  his  own  arms  on  it, 
lodges  in  tlie  pope’s  apartments,  and  is  attended  by 
body-guards.  He,  and  the  firfl  cardinal  bifhop,  the 
firft  cardinal  priefl,  and  the  firfl  cardinal  deacon,  have, 
during  that  time,  the  government  almofl  entirely  in 
their  hands.  The  body  of  the  deceafed  pope  is  carried 
to  St  Peter’s,  where  funeral  fervice  is  performed  for 
him  with  great  pomp  for  nine  days,  and  the  cardinals 
attend  there  every  morning.  In  the  mean  time,  all  ne- 
cefTary  preparations  for  the  ele<^lion  are  made ;  and  the 
place  where  they  affemble  for  that  purpofe,  which  is 
called  the  conclave^  is  fitted  up  in  that  part  of  the  Vati¬ 
can  palace  which  is  nearefl  to  St  Peter’s  church,  as  this 
has  long  been  thought  the  mofl  convenient  fituation. 
Here  is  formed  by  partitions  of  wood  a  number  of  cells 
or  chambers  equal  to  the  number  of  cardinals,  with  a 
fmall  diflance  between  every  two,  and  a  broad  gallery 
before  them.  A  number  is  put  on  every  cell,  and 
fmall  papers  with  correfponding  numbers  are  put  into  a 
box  ;  eveiy  cardinal,  or  fome  one  for  him,  draws  out 
one  of  thefe  papers,  which  determines  in  what  cell  he 
is  to  lodge.  The  cells  are  lined  with  cloth  ;  and  there 
is  a  part  of  each  one  feparated  for  the  conclavifls  or  at¬ 
tendants,  of  whom  two  are  allowed  to  each  cardinal, 
and  three  to  cardinal  princes.  They  are  perfons  of 
fome  rank,  and  generally  of  great  confidence;  but  they 
mufl  carry  in  their  mailer’s  meals,  ferve  him  at  table, 
and  perform  all  the  offices  of  a  menial  fei*vant.  Two 
phyficians,  two  fiirgeons,  an  apothecary,  and  fome  other 
neceffaiy  officers,  are  chofen  for  the  conclave  by  the 
cardinals. 

On  the  loth  day  after  the  pope’s  death,  the  cardi¬ 
nals,  who  are  then  at  Rome,  and  in  a  competent  flate 
of  health,  meet  in  the  chapel  of  St  Peter’s,  which  is 
called  the  Gregorian  chapel,  where  a  fennon  on  the 
choice  of  a  pope  is  preached  to  them,  and  mafs  is  faid 
for  invoking  the  grace  of  the  Holy  Gliofl.  Then  the 
cardinals  proceed  to  the  conclave  in  proceffion  two  by 
two,  and  take  up  their  abode.  When  all  is  properly 
fettled,  the  conclave  is  fniit  up,  having  boxed  nx)heeh  or 
places  of  communication  in  convenient  quarters  :  there 
are  alfo  flroiig  guards  placed  all  around.  When  any 

foreign 
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rorel<rn  cardinal  arrives  after  the  inclofure,  the  conclave  the  common -good, 
is  opened  for  his  admiffion.  In  the  beginning  every 
cardinal  figns  a  paper,  containing  an  obligation,  that  if 
he  fhall  be  raifed  to  the  papal  chair  he  will  not  alienate 
any  part  of  the  pontifical  dominion;  that  he  will  not  be 
prodigal  to  his  relations ;  and  any  other  fuch  flipiilations 
as  may  have  been  fettled  in  former  times  or  framed  for 

that  occafion.  . 

We  come  now  to  the  eledfion  itfelf ;  and  that  this 
may  be  effeaual,  two  thirds  of  the  cardinals  prefent 
muft  vote  for  the  fame  perfon.  As  this  is  often  not 
eafily  obtained,  they  fometimes  remain  whole  months  in 
the  conclave.  They  meet  In  the  chapel  twice  every 
day  for  giving  their  votes  ;  and  the  ekaion  may  be 
effeauated  by  fcrutlny,  accejfwn,  or  acclamation.  Scru- 
tiny  Is  the  ordinary  method  ;  and  confifts  in  this  :  every 
cardinal  writes  his  own  name  on  the  Inner  part  of  a 
piece  of  paper,  and  this  is  folded  up  and  fealed  ;  on  a 
fecond  fold  of  the  fame  paper  a  conclavift  writes  the 
name  of  the  perfon  for  whom  his  mailer  votes,  i  his, 
according  to  agreements  obferved  for  fome  centuries, 
mull  be  one  of  the  facred  college.  On  the  outer  fide 
of  the  paper  is  written  a  fentence  at  random,  which  the 
voter  mull  well  remember.  Every  cardinal,  on  enter¬ 
ing  into  the  chapel,  goes  to  the  altar  and  puts  his  paper 

into  a  large  chalice.  i  i 

When  all  are  convened,  two  cardinals  number  tlie 
votes  ;  and  If  there  are  more  or  lefs  than  the  number  of 
cardinals  prefent,  the  voting  mull  be  repeated.  When 
that  is  not  the  cafe,  the  cardinal  appointed  for  the  pur- 
pofe  reads  the  outer  fentence,  and  the  name  of  the  car-  , 
diiial  under  it,  fo  that  each  voter  hearing  his  ovvn  fen¬ 
tence  and  the  name  joined  with  it,  knows^  that  there  is 
no  miftakc.  The  names  of  all  the  ca-rdinals  that  are 
voted  for  are  taken  down  In  writing,  with  the  number 
of  votes  for  each  ;  and  wdien  it  appears  that  any  one 
has  two-thirds  of  the  number  prefent  in  his  favour  the 
eledion  is  over  :  but  when  this  does  not  happen,  the 
voting  papers  are  all  immediately  burnt  without  open- 
ino-  up  the  Inner  part.  When  feveral  trials  of  coming 
to“a  conclufion  by  this  method  of  ferutmy  have  been 
made  In  vain,  recourfe  is  fometimes  had  to  what  is  call¬ 
ed  acceffton.  By  It,  when  a  cardinal  perceives  that  one 
'  or  very  few  votes  are  wanting  to  any  one  for  whom  he 
had  not  voted  at  that  time,  he  may  fay  that  he  aecedes 
to  the  one  who  has  near  the  number  of  votes  requifite  ; 
and  if  his  one  vote  fuffices  to  make  up  the  two-thirds, 
or  If  he  is  followed  by  a  fufficlent  number  of  acceders  or 
new  voters  for  the  faid  cardinal,  the  elcftlon  is  accom- 
plilhed,  Laftly,  a  pope  is  fometimes  eleded  by  accla¬ 
mation  ;  and  that  Is,  when  a  cardinal,  being  pretty  fure 
that  he  will  be  joined  by  a  number  fufficient,  cries  out 
ill  the  open  chapel,  that  fuch  an  one  lhall  be  pope.  If  enor 
he  is  fupported  properly,  the  ekaion  becomes  unani¬ 
mous  ;  tliofe  who  w'ould  perhaps  oppofe  it  foreleeing 
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. . _  But  each  of  thofe  fovereigns  is  al¬ 
lowed  thus  to  exclude  only  one  at  one  time  ;  and  they 
unwillingly  and  feldom  put  this  right  in  execution. 

When  a  pope  Is  chofen  In  any  of  the  three  above- 
mentioned  ways,  the  ele6lion  Is  Immediately  announced 
from  the  balcony  in  the  front  of  St  Peter’s,  homage  is 
paid  to  the  new  pontiff,  and  couriers  are  feiit  off  Vvith 
the  news  to  all  parts  of  Chrlflendom.  The  pope  ap¬ 
points  a  day  for  his  coronation  at  St  Peter’s,  and  for 
his  taking  pofTefTion  of  the  patriarchal  church  of  St  Jolm 
Lateran  ;  all  which  Is  perfonned  with  great  folemnity. 
He  is  addreffed  by  the  expreffxon  of  Holinefs,  and  m(yi 

holy  Father,  /  , 

Let  us  now  proceed  to  fee  what  authority  Roman 
Catholics  attribute  to  the  pope  thus  chofeii.  Tliey  be¬ 
lieve,  then,  that  the  blfhop  of  Rome  Is,  under  Chrlil, 
fupreme  pallor  of  the  whole  church  \  and  as  fiich  is  not 
only  the  firfl  bifhop  In  order  and  dignity,  but  has  alfo 
a  power  and  jurlfdidllon  over  all  Chrlillans,  in  order  to 
preferve  unity  and  purity  of  faith  and  moral  dodlrine, 
and  to  maintain  order  and  regularity  in  all  churches. 
Wherefore  they  hold,  that  when  the  pope  underftands 
that  any  error  has  been  broached  againfl  faith  or  man¬ 
ners,  or  that  any  confidcrable  difference  on  fuch  fubje^ls 
has  arlfen  in  any  part  of  Chriflendom,  It  belongs  to  him, 
after  due  deliberation  and  confultation,  to  iiTiie  out  his 
pafloral  decree,  condemning  the  error,  clearing  up  the 
doubt,  and  declaring  what  has  been  delivered  down,  and 
what  is  to  be  believed.  Some  Catholic  divines  are  of 
opinion  that  the  pope  cannot  err,  when  he  thus  ad- 
dreffes  himfelf  to  all  the  faithful^  on  matters  of  dodrlne. 
I’hey  well  know,  tiiat  as  a  private  do6lor  he  may  fall 
into  miflakes  as  well  as  any  other  man  ;  but  they  think, 
that  when  he  teaches  the  whole  church  Providence  muff 
preferve  him  from  error  ;  and  they  apprehend,  that  this 
may  be  deduced  from  the  promifes  of  Chrlff  to  St^  Pe¬ 
ter,  and  from  the  writings  of  the  ancient  fathers.  How¬ 
ever,  this  Infallibility  of  the  pope,  even  when  he  pro¬ 
nounces  In  the  mod  folemn  manner,  is  only  an  opinion, 
and  not  an  article  of  Roman  Catholic  faith.  Where¬ 
fore,  when  he  fends  for  the  doarinal  decrees,  the  other 
bifhops,  who  are  alfo  guardians  of  the  faith  In  an  Infe¬ 
rior  degree,  may,  with  due  refpeft,  examine  tliefe  de¬ 
crees  ;  and  if  they  fee  them  agree  v/ith  what  has  been 
always  taught,  they  either  formally  fignlfy  their  accep- 
tance,  or  they  tacitly  acquiefee,  which,  confidenng  then- 
duty,  is  equivalent  to  a  formal  approbation.  When  the 
acceptation  of  tho  generality  of  the  blfhops  has  been 
obtained,  cither  immediately  or  after  fome  mutual  cor- 
refpondence  and  explanation,  the  decrees  of  the  pope 
thus  accepted  come  to  be  the  fentence  of  the  whole 
church,  and  are  believed  to  be  bey'oiid  the  poffibillty  of 
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Sometimes  it  may  happen  that  the  difputes  and  de¬ 
ference  may  be  fo  great  and  Intricate,  tnat  to  the  end 


nxous;  drofe  who  would  perhaps  oppofe  it  foreleeing 

that  their  oppofition  would  be  dow/;  and  to  give  all  poffible  fatisfaaiou,  It  may  appear 

ful  to  themielves.  It  is  to  be  obferved,  uiat  tne  empe  >  ®  n  i  ,*/t _ 


ror  of  Germany  and  the  kings  of  France  and  Spam 
claim  a  right  of  excluding  one  cardinal  from  being  pope 
at  every  eledllon.  Hence,  when  the  ambaffador  at  Rome 
of  any  of  thefe  fovereigns  perceives  that  any  cardinal, 
difagrceable  to  his  mailer,  according  to  the  inftru<ffions 
he  has  received,  is  like  to  be  made  pope,  he  demands 
an  audience  of  the  conclave,  is  admitted,  and  there  du 
dares  his  mailer’s  will,  which  is  always  attended  to  for 
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proper  to  convene  all  the  bifhops  who  can  conveniently 
attend  to  one  place,  to  learn  from  them  more  di- 
ftinftly  what  has  been  taught  and  held  in  their  refpec- 
tive  churches.  Roman  Catholics  believe  that  it  be¬ 
longs  to  the  pope  to  call  fuch  general  councils,  and  to 
prefide  in  them  in  perfon  or  by  his  legates.  They 
likewife  hold,  that  when  the  pope  has  approved  the 
decrees  of  fuch  councils  concerning  faith  or  manners, 
3  B  luch 
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J*opc.  fuch  decrees  are  then  fmal,  and  muft  be  received  as 
fuch  by  all  Catholics.  In  all  this  they  believe,  that  the 
particular  alTiilaiice  of  the  Holy  Ghoft  is  with  the  pa¬ 
llors  of  the  church,  that  fo  the  gates  of  hell  may  never 
prevail  ogalnjl  her. 

The  fee  of  Rome,  according  to  Roman  Catholics,  is 
the  centre  of  Catholic  unity.  All  their  bilhops  com¬ 
municate  with  the  pope,  and  by  his  means  with  one  an¬ 
other,  and  fo  form  one  body.  However  diftant  their 
particular  churches  may  be,  they  all  meet  at  Rome  ei¬ 
ther  in  perfon  or  by  their  delegates,  or  at  leall  by  their 
letters.  And,  according  to  the  dlfcijiline  of  the  latter 
ages,  though  they  are  prefented  to  the  pope  for  their 
office  from  their  refpe6live  countries,  yet  from  him  they 
muft  receive  their  bulls  of  confecratlon  before  they  can 
take  poiTeffioii  of  their  fees. 

In  matters  of  church  difcipline,  the  pope,  as  chief 
pallor,  not  only  ought  to  take  care  that  the  canons 
a^dually  in  force  be  obferved  in  all  churches,  but  he  may 
silfo  make  new  canons  and  regulations  when  he  fees  it 
necefiary  or  expedient  for  the  fpiritual  benefit  of  the 
faithful,  according  to  times  and  circumftances.  But  In 
doing  this  he  muft  not  Infringe  the  eftabllfhed  rights  or 
culloms  with  injury  to  any  perfon  ;  which  if,  through 
miftake  or  wrong  information,  he  ffiould  ever  do,  the 
perfons  who  think  themfelves  aggrieved  may  remon- 
llrate  with  rcfpedl  and  fue  for  redrefs.  He  may  efta- 
blifh  new  cpifcopal  fees,  where  there  have  been  none 
before  ;  and  he  may  alter  the  limits  of  former  diocefes  ; 
but  In  fiich  alterations  he  always  of  coiirfe  confults  the 
temporal  fovereign,  if  In  communion  with  him.  He 
fends  pallors  to  preach  the  gofpel  to  all  countries  where 
the  Catholic  religion  Is  not  by  law  eftabllfhed  ;  and  to 
liim  appeals  may  be  made  from  all  parts  of  Chriftendom 
in  ecclefiaftical  caufes  of  great  importance. 

The  pope  may  difpenfe  with  the  obfervatlon  of  ec¬ 
clefiaftical  canons  when  there  are  juft  reafons  for  it,  as 
may  frequently  happen;  he  may^  alfo  difpenfe  with  vows 
when  they  are  made  with  that  exp  refs  or  tacit  condi¬ 
tion  (a)  that  he  really  may  difpenfe  with  them;  he 
may  alfo  on  fome  occafions  declare  that  obligations 
have  really  ceafed  when  that  is  truly  the  cafe,  from  a 
great  alteration  of  circumftances :  But  he  can  never 
grant  any  difpenfation,  to  the  injury  of  any  third  per¬ 
fon,  and  can  never  allow  any  one  to  do  what  is  unjuft, 
or  to  fay  what  he  knows  to  be  falfc,  whatever  advan¬ 
tage  might  be  expelled  from  it. 

The  pope  Is  alfo  a  temporal  prince,  and  pofTefTcs 
confiderablc  dominions  in  the  middle  part  of  Italy,  be- 
fides  Avignon,  which  the  French  have  lately  taken  from 
him,  and  the  duchy  of  Benevento  inclofed  within  the 
kingdom  of  Naples.  It  Is  alfo  fuppofed  that  the  king¬ 
doms  of  Naples  and  Sicily,  and  the  duchies  of  Parma 
and  Placentia,  are  ftill  held  of  him  in  fief  as  they  were 
before.  His  predecefTors  have  acquired  thefe  pofTeffions 
at  different  times  and  on  different  occafions,  by  various 
donations  eoncefSons,  treaties,  and  agreements,  in  like 
manner  as  has  happened  with  regard  to  the  eftablifh- 
ment  of  ether  fovereignties  ;  and  his  title  to  them  Is 
like  to  that  of  other  potentates  to  their  refpeeftive  pof- 
itffions.  The  levenue  arifing  from  this  eftate,  and 


what  he  receives  for  various  reafons  from  Catholic  coim-  Pope, 
tries,  which  Is  now  much  reduced,  is  employed  for  the 
fupport  of  government,  in  falaries  to  the  officers  of  his 
court,  for  the  education  of  clergymen,  and  for  the 
maintaining  of  miffionaries  in  infidel  countries.  Great 
films  are  p^ticularly  expended  for  the  propagation  of 
the  Chriftian  faith  in  different  parts  of  Afia,  efpecially 
in  Armenia,  Syria,  and  China.  Nor  is  it  much  to  be 
wondered  at,  if  the  families,  of  which  the  fovereign 
pontiffs  happen  to  have  been  born,  acquire  greater 
riches  and  fplendor  from  that  connexion.  The  prince¬ 
ly  families  of  Barberini,  Borghefe,  Chigi,  Corfini,  Al- 
bani,  are  examples  of  this  kind  :  but  regulations  have 
been  made  in  later  times  to  prevent  exceffive  nepotifm. 
Beyond  the  limits  of  his  own  temporal  dominions  the 
pope  has  no  temporal  power  or  jurifdidlion,  excepting 
what  any  nation  may  be  pleafed  to  allow  him  :  when  ’ 
any  thing  of  that  kind  has  been  granted  or  brought  in 
by  ciiftom,  it  is  evident  that  it  ought  not  to  be  taken 
away  rafhly  nor  without  juft  reafon.  But,  as  chief 
pallor  of  the  church,  he  has  no  right  to  any  temporal 
jurifdidion  ovjsr  his  flock.  As  fuch,  liis  power  is  en¬ 
tirely  fpiritual,  and  has  no  means  of  coercion  originally 
or  ncceffarily  conneded  with  it,  but  only  ecclefiaftical 
cenfures.  It  muft  be  owned,  that  the  popes,  in  fome 
ages,  fometimes  imagining,  that  they  could  do  much 
good,  fometimes  by  the  confent,  or  even  at  the  defire, 
of  the  fovereigns,  and  fometimes  no  doubt  out  of  am¬ 
bitious  views,  have  interfered  a  great  deal  in  the  tempo¬ 
ral  affairs  of  the  different  kingdoms  of  Europe,  which 
has  frequently  given  fcandal  and  done  harm  to  religion. 

But  it  is  known  to  thofe  moft  verfant  in  hiftoiy,  that 
their  faults  of  this  kind  have  been  exaggerated,  and 
tliek*  condii6l  often  mifunderftood  or  mifreprefented. 
However,  in  this  a  Roman  Catholic  is  not  obliged  to 
approve  what  they  have  done  ;  nay,  without  acling 
contrary  to  his  religion,  he  may  judge  of  them  freely, 
and  blame  them  if  he  think  they  deferve  it ;  only  he 
will  do  it  with  refpedl  and  regret.  Thus  a  Roman  Ca¬ 
tholic  may  either  apologife,  if  he  think  he  can  do  it, 
for  the  condud  of  Innocent  III.  Indepofing  king  John 
of  England  ;  or,  without  being  guilty  of  any  offence 
againft  his  religion,  he  may  blame  the  pontiff  for  what 
lie  did  on  that  occafion;  becaufe  the  power  of  the  pope 
to  depofe  princes,  or  to  abfolve  fiibjedls  from  their  al¬ 
legiance,  was  never  propofed  as  an  article  of  faith,  or 
made  a  term  of  communion  with  the  church  of  Rome. 

Some  Catholic  divines.  Indeed,  efpecially  among  the  Je- 
fuits,  are  univerfally  known  to  have  held  this  extrava-. 
gant  and  dangerous  opinion  ;  but  by  far  the  greater 
part  of  them  condemn  and  abhor  it  as  abfurd  and  Im¬ 
pious  :  and  furely  It  is  but  fair  and  juft  to  allow  them, 
to  know  beft  what  they  themfelves  believe.  And  here, 
to  conclude,  we  fhall  add,  that  it  is  very’'  defirable  that 
Chriftians  of  all  denominations  endeavour  to  underftand 
one  another  better  than  they  have  often  done  ;  and  in- 
Head  of  fuppofing  imaginary  differences,  ftrive  to  remove 
real  ones,  for  the  general  good  of  mankind,  for  the  glory 
of  God,  and  honour  of  religion  ;  and  that  all  vie  with: 
one  another  to  excel  in  juft  and  charitable  fentiments^ 
language,  and  behaviour. 

The 
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POP 


[  .179  1 


P  0  P 


The  reader,  who  wiftes  to  know  what  can  be  urged 
for  and  agalnft  the  fiipremacy  of  the  pope,  and  who  is 
htted  by  his  knowledge  of  ecclefiaiiiccil  liiftory  to  un- 
derfland  the  nature  of  the  queftioii  at  ifl'ue,  may  confult, 
on  the  one  hand,  the  works  of  Hellarmine,  together 
ivith  a  fmall  trad  lately  puldifhed  in  Eugliih,  under  the 
title  of  The  Divine  Economy  of  Chr  'iji  in  his  Kingdom  or 
Church  ;  and  on  the  other,  Barrow’s  treatife  on  the 
Pope's  Supremacy,  together  with  Chillingworth’s  Reli¬ 
gion  of  Protejlants,  6cc. 

Pope  (Alexander),  a  celebrated  Englifli  poet,  was 
defeended  from  good  families,  and  born  the  8th  of 
June  1 688,  at  London,  where  his  father  was  then  a 
coiifiderable  merchant.  He  was  taught  to  read  very 
early  by  an  aunt  ^  and  learned  to  write  without  any  af- 
fiftance,  by  copying  printed  books,  1  he  family  being 
of  the  Romilh  religion,  he  was  put,  at  eight  years  of 
age,  under  one  Taverner,  a  pri^ft,  who  taught  him  the 
rudiments  of  the  I.atin  and  Greek  tongues  together  ; 
and  foon  after  was  fent  to  a  Popifh  feminary  at  Win- 
chefter,  from  whence  he  v/as  removed  to  a  fchool  at 
Hyde-Park  Corner.  He  difeovered  early  an  inclination 
to  verfifying  ;  and  the  tranflations  of  Ogilby  and  San- 
dys  from  Virgil  and  Ovid  lirft  f;dling  in  his  v^ay,  they 
were  his  favourite  authors.  At  twelve  he  retired  with 
his  parents  to  Binheld,  in  Windfor  horeft;  and  there 
became  acquainted  with  the  writings  of  Spenfer,  W5il- 
ler,  and  Dryden.  Drydeii  ftruck  him  m*oll,  probably 
becaufe  the  call  of  that  poet  was  moft  congenial  with 
his  own  ;  and  therefore  he  not  only  ftudied  his  works 
intenfely,  but  ever  after  mentioned  him  with  a  kind  of 
rapturous  veneration.  He  once  obtained  a  fight  of  him 
at  a  coffec-houfe,  but  never  was  known  to  him  :  a  mis¬ 
fortune  which  he  laments  in  thefe  fhort  but  exprefiive 
words,  Virgiliuni  tantum  vidi»s  Though  Pope  had  been 
under  more  tutors  than  one,  yet  it  feems  they  were  fo 
infiifficieiit  for  the  purpofe  of  teaching,  that  he  had  learn¬ 
ed  very  little  from  them:  fo  that,  being  obliged  afterwards 
to  begin  all  over  again,  he  may  juftly  be  confldered  as  one 
of  the  ct'^loSJocKloi  or  fe/f  taught.  At  fifteen  he  had  ac¬ 
quired  a  readinefs  in  the  two  learned  languages  ;  to 
which  he  foon  after  added  the  French  and  Italian.  He 
had  already  fcribbled  a  great  deal  of  poetry  in  various 
ways  ;  and  this  year  fet  about  an  epic  poem  called 
cander.  He  long  after  communicated  it  to  Atterbury, 
with  a  declared  intention  to  burn  it  ;  and  that  fiiend 
concurred  with  him  :  Though  (adds  he)  I  would 

have  interceded  for  the  firil  page,  and  put  it,  with  your 
leave,  among  my  curiofities.”  \^/hat  the  poet  himfelf 
obferves  upon  thefe  early  pieces  is  agreeable  enough  ; 
and  {hows,  that  though  at  firft  a  little  intoxicated  with 
the  waters  of  Helicon,  he  afterwards  arrived  to  great 
fobriety  of  thinking.  “  I  confefs  (fays  he)  there  was 
a  time  when  I  was  in  love  with  myfelf  ;  and  my  firil 
productions  were  the  children  of  Self-love  upon  Inno¬ 
cence.  I  had  made  an  epic  poem,  and  panegyrics  on 
all  the  princes ;  and  I  thought  myfelf  the  greatefl  ge¬ 
nius  that  ever  was.  ^  I  cannot  but  regret  theiii  delight¬ 
ful  viiions  of  my  childhood,  which,  like  the  fine  colours 
we  fee  when  our  eyes  are  fhut,  are  vaniihed  for  ever.” 
His  paftorals,  begun  in  1704,  fird  introduced  him  to 
the  wits  of  the  time;  among  which  were  Wycherly  and 
Walfii.  This  laft  gentleman  proved  a  lincere  friend  to 
him  ;  and  foon  difeerning  that  his  talent  lay,  not  fo 
much  in  linking  out  new  thoughts  of  his  own,  as  in 


impniving  thofe  of  other  men,  and  in  an  eafy  verfifica* 
tion,  told  him,  among  other  things,  that  there  was  one  ^ 
way  left  open  for  him  to  excel  his  predecefibrs  in,  which 
was  corre6tnefs  :  obferving,  that  though  we  had  feve- 
ral  great  poets,  yet  none  of  them  were  corredi.  Pope 
took  the  hint,  and  turned  it  to  good  account ;  for  no 
doubt  the  ditlinguifhlng  harmony  of  his  numbers  was 
in  a  great  meafure  owing  to  it.  The  fame  year,  1 704* 
he  wrote  the  firil  part  of  his  Windfor  Foreil,  though 
the  wLole  was  not  publifhed  till  1710.  In  1708,  he 
wrote  the  Efiay  on  Criticifm  :  which  produdllon  was 
julfly  elleemed  a  mafterpiece  in  its  kind,  and  Ihowed 
not  only  the  peculiar  turn  of  his  talents,  but  that  thofe 
talents,  young  as  he  was,  were  ripened  into  perfedlion. 
He  was  not  yet  twenty  years  old  ;  and  yet  the  matu¬ 
rity  of  judgment,  the  knowledge  of  the  world,  and  the 
penetration  into  human  nature,  difplayed  in  that  piece, 
were  fuch  as  would  have  done  honour  to  the  greatell 
abilities  and  experience.  But  whatever  may  bd  the 
merit  of  the  Effay  on  Criticifm,  it  was  flill  fin  palled, 
in  a  poetical  view,  by  the  Rape  of  the  Lock,  firil  com¬ 
pletely  publifhed  in  1712.  The  former  excelled  in  the 
didadlic  way,  for  which  he  was  peculiarly  formed;  a  clear 
head,  ftrong  fenfe,  and  a  found  judgment,  being  his  clia- 
radlerlllicaf  qualities  ;  but  it  is  the  creative  power  of  the 
imagination  that  conllitutes  what  is  properly  called  a 
poet ;  and  therefore  it  is  in  the  Rape  of  the  Lock  that 
Pope  principally  appears  one,  there  being  more  vis 
imaginandi  difplayed  in  this  poem  than  perhaps  in  all 
his  other  works  put  together.  In  1713,  he  gave  out 
propofals  for  publifhlng  a  tranflation  of  Homer’s  Iliad, 
by  fubfeription  ;  in  which  all  parties  concurred  fo  hear¬ 
tily,  that  he  acquired  a  confiderable  fortune  by  iu 
I’he  fubfeription  amounted  to  6zoo\.  befides  1200L 
which  Lintot  the  bookfeller  gave  him  for  the  copy. 
Pope’s  finances  being  now  in  good  condition,  he  pur- 
chafed  a  houfe  at  Twickenham,  whither  he  removed 
with  his  father  and  mother  in  1715  :  where  the  for¬ 
mer  died  about  two  years  after.  As  he  was  a  Papill, 
he  could  not  purchafe,  nor  put  his  money  to  Intereft 
on  real  feciirity  ;  and  as  he  adhered  to  the  caufe  oi: 
King  James,  he  made  it  a  point  of  confeience  not  to 
lend  it  to  the  new  government  ;  fo  that',  though  he  was 
worth  near  20,000 1.  when  he  laid  alide  bufinefs,  yet,  li¬ 
ving  aftemards  upon  the  quick  Hock,  he  left  but  a  (len¬ 
der  fiibfiilance  to  his  family.  Our  poet,  however,  did  not 
fail  to  improve  it  to  the  utmoll :  he  had  already  acqui¬ 
red  much  by  his  publications,  and  he  was  all  attention 
to  acquire  more.  In  1717,  he  publiOied  a  colleaion 
of  all  he  had  printed  feparately  ;  and  proceeded  to  give 
a  new  edition  of  Shakefpeare  ;  which,  being  piibllihed 
in  1721,  difeovered  that  he  had  confulted  his  fortune 
than  his  fame  in  that  undertaking.  1  he  Iliad 


more  . . .  ---  -  -  ^ 

being  finifhed,  he  engaged  upon  the  like  footing  to 
undertake  the  Odyfiey.  Mr  Broome  and  Mr  Fenton 
did  part  of  it,  and  received  50CI.  of  Mr  Pope  for  their 
labours.  It  was  publifhed  iii  the  fame  manner,  and  on 
the  fame  conditions  to  Lintot;  excepting  that,  inftead 
of  I20cl.  he  had  but  600I.  for  the  copy.  1  his  work 
being  fiiiilhed  in  1 72 5,  he  was  afterwards  employed 
with  Swift  and  Arbuthiiot  in  printing  fome  volumes 
‘of  Mlfcellaiiies.  About  this  time  he  narrowly  cfaipcd 
lofing  his  life,  as  he  was  returning  home  in  a  friend  8 
chariot  ;  which,  on  palling  a  bridge,  happened  to  be 
overturned,  and  thrown  with  the  horfes  into  the  river, 
3  B  2 
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The  glafTes  were  up,  and  he  was  not  able  to  break  them  : 
fp  that  he  had  immediately  been  drowned,  if  the  po- 
flilion  had  not  broke  them,  and  dragged  him  out  to 
the  bank.  A  fragment  of  the  glafs,  however,  cut  him 
fo  defperately,  that  he  ever  after  lofl  the  ufe  of  two  of 
his  fingers.  In  1727  hi«  Duneiad  appeared  in  Ireland; 
and  the  year  after  in  England,  with  notes  by  Swift, 
under  the  name  of  Scrihltrus,  ‘This  edition  was  pre- 
fented  to  the  kmg  and  queen  by  Sir  Robert  Walpole; 
who,  probably  about  this  time,  offered  to  procure  Pope 
a  peiifiuii,  which  however  he  refufed,  as  he  had  for¬ 
merly  done  a  propofal  of  the  fame  kind  made  him  by 
Lord  Halifax.  He  greatly  cultivated  the  fplrit  of  in¬ 
dependency  ;  and  ‘‘  Unplaced,  unpenfion’d,  no  man’s 
heir  or  have,’'  was  frequently  his  boall:.  He  fome- 
where  obferves,  tliat  the  life  of  an  author  Is  a  Rate  of 
warfare  :  he  has  fiiown  himfelf  a  complete  general  in 
this  way  of  warring.  He  bore  the  infults  and  injuries 
of  his  enemies  long ;  but  at  length.  In  the  Dunelad, 
made  ‘"■i  abfolutely  univerfal  daughter  of  them:  for 
even  Cibber,  who  was  afterwards  advanced  to  be  the 
hero  of  it,  could  not  forbear  owning,  that  nothing  was 
ever  more  perfect  and  finifiied  In  its  kind  than  this  poem. 
In  I  729,  by  the  advice  of  Lord  Boliugbroke,  he  turn¬ 
ed  his  pen  to  fubjeds  of  morality  ;  and  aecordingly 
we  find  him,  with  the  aififtance  of  that  noble  friend, 
who  furnifhed  himavith  the  mateiials,  at  work  this  year 
upon  the  Effay  on  Man.  The  following  extraH  of  a 
^  letter  to  Swift  difeovers  the  reafon  of  his  Lordiliip’s 
advice  ;  “  Bid  him  (fays  Bolingbroke)  talk  to  you  of 
the  work  he  is  about,  I  hope  in  good  earneft  ;  it  is  a 
fine  one,  and  will  be,  in  his  hands,  an  original.  His 
foie  complaint  is,  that  he  finds  It  too  eafy  In  the  exe¬ 
cution.  This  flatters  his  lazinefs  ;  it  flatters  my  judge¬ 
ment  ;  who  always  thought,  that,  univerfal  as  his  ta¬ 
lents  are,  this  is  eminently  and  peculiarly  his,  above  all 
the  writers  I  know,  living  or  dead  ;  T  do  not  except 
Plorace.’’  Pope  tells  the  dean  in  the  next  letter,  that 
the  work  I.ord  Bolingbroke  fpeaks  of  with  fiich 
abundant  partiality,  is  a  fyfiem  of  ethics,  in  tfie  Ho- 
ratian  way.’’  In  purfuiiig  the  fame  defign,  he  wrote 
his  Ethic  Epiflles  :  the  fourth  of  which,  "upon  ’Pafte, 
giving  great  offence,  as  he  was  fuppofed  to  ridicule  the 
duke  of  Chandos  under  the  charadber  of  Tinioii,  is 
faid  to  have  put  him  upon  writing  fatires,  which  he 
continued  till  1739.  ventured  to  attack  perfons  of 
the  higheft  rank,  and  fet  no  bounds  to  his  fatirical 
rage.  A  genuine  colkaion  of  his  letters  was  publhh- 
ed  in  1737*  lu  173^?  ^  French  tranflation  of  the 
Effay^  on  Man,  by  the  Abbe  Refuel,  was  printed  at 
Paris  ;  and  Mr  Croiifaz,  a  German  profeffor,  animad¬ 
verted  upon  this  fyfiem  of  ethics,  which  he  reprefented  as 
nothing  elfe  but  a  fyfiem  of  natiirahfm.  Mr  Waibui  ton, 
afterwards  blfhop  of  Gloucefler,  wrote  a  commentary 
upon  the  Effay ;  in  which  he  defends  it  agalnll  Crou- 
faz,  whofe  objedions  he  fuppofes  owing  to  the  faulti- 
nefs  of  the  Abbe  Refnel’s  tranflation.  The  poem  was 
repubhfhed  in  1740,  with  the  commentarya  Our  au¬ 
thor  now  added  a  fourth  book  to  the  Dunciad,  which 
was  firll  printed  leparately  in  1742  :  but  the  year  af¬ 
ter,  the  whole  poem  came  out  together,  as  a  fpecimen 
ot  a  more  corred  edition  of  his  works.  He  had  made 
feme  progrefs  in  that  defign,  but  did  not  live  to  com¬ 
plete  It.  He  had  all  his  life  long  been  fubjed  to  the 
head-ach  ;  and  that  complaint,  which  he  derived  from 


his  mother,  was  now  greatly  increafed  by  a  dropfy  m  I’opc. 

his  breall,  under  which  he  expired  the  3cth  of  May - ^ — 

1744,  In  the  56th  year  of  liia  age.  In  his  will,  dated 
December  i?.  1743,  Mifs  Blount,  a  lady  to  wLom  he 
was  ahvays  devoted,  was  made  his  heir  during  her  life  : 
and  among  other  legacies,  he  bequeathed  to  Mr  War- 
burton  the  property  of  all  fuch  of  his  works,  already 
printed,  as  he  had  written,  or  fhoiild  write  commenta¬ 
ries  upon,  and  which  had  not  otherwife  been  difpofed  of 
or  alienated  ;  with  this  conditio;!,  that  they  w^ere  pub- 
lifhed  without  future  alterations.  In  difeharge  of  this 
trufl,  that  gentleman  gave  a  complete  edition  of  all  Mr 
Pope’s  works,  1751,  in  9  vols,  8vo.  A  work,  eiiti- 
tied,  /l?i  EJjiiy  on  the  Writings  and  Genius  of  Pope,  by 
Mr  Wartoii,  2  vols  8vo,  will  be  read  with  pleafure  by 
thofc  who  defire  to  know  more  of  the  perfon,  charac¬ 
ter,  and  writings  of  this  excellent  poet.  Lord  Orrery^’s 
account  of  him  is  very  flattering;  ‘‘  If  we  may  judge 
of  him  by  his  works  (fays  this  noble  author),  his  chief 
aim  was  to  be  eflecmcd  a  man  of  virtue.  His  letters 
are  written  in  that  flyle  ;  his  lafl  volumes  are  all  of  the 
moral  kliid  ;  he  has  avoided  trifles,  and  confequeiitly 
has  efcaped  a  rock  which  has  proved  very  Injurious  to 
Swift’s  reputation.  He  has  given  his  imagination  full 
fcope,  and  y^et  has  preferved  a  perpetual  guard  upon 
his  condud.  The  conflitiition  of  his  body  and  mind 
might  really  incline  him  to  the  habits  of  caution  and  re- 
ferve.  The  treatment  which  he  met  with  afterwards, 
from  an  innumerable  tribe  of  adverfarics,  confirmed  this 
habit ;  and  made  him  flower  than  the  dean  in  pronoun¬ 
cing  his  judgment  upon  perfons  and  things.  His  profe- 
writings  are  little  lefs  harmonious  than  his  verfe  ;  and 
his  voice,  In  common  converfation.  was  fo  naturally  mu- 
fical,  that  I  remember  honefl  'Fom  Southern  ufed  to 
call  him  the  little  nightingale.  His  manners  were  deli¬ 
cate,  eafy,  and  engaging  ;  and  he  treated  his  friends 
with  a  politenefs  that  charmed,  and  a  generofity  that 
was  much  to  his  honour.  Every  gueft  was  made  happy 
within  his  doors  ;  pleafure  dwelt  under  his  roof,  and 
elegance  prefided  at  his  table.” 

^  Yet,  from  Dr  Johnfon’s  account  of  his  domeflic  ha¬ 
bits,  we  have  reafon  to  doubt  the  latter  part  cf  this 
chara£ler.  His  parfimony  (he  informs  us)  appeared 
in  very  petty  matters,  fuch  as  writing  his  compofitloiis 
on  the  backs  of  letters,  or  In  a  niggardly  reception  of 
his  friends,  and  a  fcantinefs  of  entertainment — as  the 
fetting  a  lingle  pint  on  the  table  to  two  friends,  when, 
having  himlclf  taken  two  fmall  glaffes,  he  would  retire, 
faying,  I  leave  you  to  ymur  wine.  He  fometimes, 
however,  the  Dodlor  acknowledges,  made  a  fplendid 
dinner  ;  but  this  happened  feldom.  He  was  very  full 
of  his  ^fortune,  and  frequently  ridiculed  poverty  ;  and 
he  feems  to  have  been  of  an  opinion  not  very  uncom¬ 
mon  In  the  world,  that  to  want  money  is  to  want  every 
thing.  He  was  alinofl  equally  proud  of  his  conne6lioii 
with  the  great,  and  often  boalled  that  he  obtained  their 
notice  by  no  meannefs  or  fervllity.  This  admiration  of 
the  great  increafed  in  the  advance  of  life  ;  yet  we  muff 
acknowledge,  ^  that  he  could  derive  •  but  little  honour 
from  the  notice  of  Cobham,  Burlington,  or  Boling- 
broke. 

By  natural  deformity,  or  accidental  diflortion,  his 
vital  fuiklioiis  were  fo  much  difi^rdered,  that  his  life 
was  a  long  difeafe  ;  and  from  this  caufe  arofe  many  of 
his  peculiarities  and  wcakneffes.  He  Rood  conRantly 
^  irx 
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P-pe.  In  need  of  female  attendance ;  and  to  avoid  cold,  of 

— V - xvhich  he  was  ver>-  lenfible,  he  wore  a  fur  doublet  un¬ 

der  his  Mrt,  &c.  The  indulgence  and  accommodation 
which  his  ficknefs  required,  had  taught  him  all  the  un- 
plcafing  and  unfocial  qualities  of  a  valetudinary  man.— 
■When  he  wanted  to  fleep,  he  nodded  in  company  ;  and 
once  numbered  at  his  own  table  when  the  prince  of 
Wales  was  talking  of  poetiy.  He  was  extremely  trou- 
blefome  to  fuch  of  his  friends  as  alleed  him  out,  which 
many  of  them  frequently  did,  and  plagued  the  fervants 
beyond  defeription.  His  love  of  eating  is  another  fault 
to  w'hich  he  is  faid  to  have  fallen  a  facnfice.  In  all 
his  intercourfe  with  mankind,  he  had  great  delight  in 
artifice,  and  endeavoured  to  attain  all  his  purpofes  by 
indirea  and  unfufpeaed  methods.^ 

In  familiar  converfation  it  is  faid  he  never  excelled  ; 
and  he  was  fo  fretful  and  fo  eafily  difpleafed,  that  he 
would  fometimes  leave  Lord  Oxford’s  filently  w'lthout 
any  apparent  reafon,  and  was  to  be  courted  back  by 
more  letters  and  mclfages  than  the  fervants  were  willing 

Dr  Johnfon  alfo  gives  a  view  of  the  intelkaual  cha- 
raaer  of  Pope,  and  draws  a  parallel  between  Dryden 
and  him.  For  particulars,  however,  we  mult  refer  our 
readers  to  ^ohjifon* s  JL  'tves  of  the  Poets* 

Pops’ s  Dominions,  or  Ecclefinjlicai  States,  a  country 
of  Italy,  bounded  on  the  north  by  the  gulph  of  Venice 
and  the  Venetian  dominions,  on  the  fouth  by  the  Me¬ 
diterranean,  on  the  eaft  by  the  kingdom  of  Naples  and 
the  Adriatic,  and  on  the  well  by  Tufeany  and  Mode- 
na.  It  is  400  miles  long  on  the  coaft  of  the  Adriatic 
from  Naples  to  the  Venetian  territory.  It  is  but  nar¬ 
row,  how'ever,  from  north  to  fouth,  not  being  more 
tlian  80  miles  broad  from  the  gulph  of  Venice  to  the 

Tufean  fea.  ,  _  .  . 

The  foil,  in  general,  of  the  pope’s  dominions  is  veiy 
fertile,  but  ill  cultivated  ;  and  there  are  many  fens  and 
marlhy  grounds  which  are  very  prejudicial  to  the  air. 
That  the  lands  are  badly  cultivated  and  inhabited,  the 
air  bad,  and  the  inhabitants  poor,  idle,  lazy,  and 
grofsly  fuperllitious,  is  owing  to  a  variety  of  caufes. 
With  refptft  to  the  accommodations  of  life,  this  country 
is  but  in  a  very  indifferent  condition ;  for,  notwithftaiidmg 
the  fertilitv  of  its  foil,  Its  advantageous  fituation  for  traf¬ 
fic,  the  large  fums  fpent  in  it  by_  travellers,  or  remitted 
to  it  from  foreign  countries,  and  its  having,  for  its  ruler, 
thefucceffor  of  bt  Peter,  the  prince  of  the  apoftles,  and 
the  vicar  of  Jefus  Chrift ;  yet  it  is  poor  and  thin  of  in¬ 
habitants,  ill  cultivated,  and  without  trade  and  manu- 
fadures.  This  Is  partly  owing  to  the  great  number 
of  holidays,  of  fturdy  beggars  called  pilgrims,  and  ot 
hofpitals  and  convents,  with  the  amazing  but  perhaps  uie- 
lefs  wealth  of  churches  and  convents,  and  the  inquiiitioii. 
but  the  chief  caufe  is  the  feverity  of  the  government, 
and  the  grievous  exadlions  and  hardfhips  to  which  the 
fubje£ls  are  expofed.  The  legates,  though  moftly  cler¬ 
gymen,  whofe  thoughts  fhould  be  chiefly  employed  a- 
bout  laying  up  treafures  in  heaven,  and  who  ought  to 
fet  an  example  to  the  laity  of  difiiitereftednefs  and  a 
contempt  of  this  world,  too  often,  it  is  faid,  fcruple  no 
kind  of  rapacioufnefs  :  even  the  holy  father  himfell,  and 
the  cardinals,  frequently  make  the  enriching  of  their  ne¬ 
phews  and  other  relations,  and  the  aggrandizing  their 
families,  too  much  the  bufinefs  of  their  lives.  The  exten- 
fiYC  claims  and  great  pretenfions  of  the  pope  are  well 


T  ]  POP 

known,  and  by  a  large  part  of  Chriftendom,  are  now  ^ 
treated  with  conteippt  and  mockery.  The 
tion  gave  a  great  blow  to  his  Ip:  taal  power  ;  and  the 
French  revolution  has  kflened  it  ilill  liis  tem¬ 

poral  dominions,  however,  ftill  continue  much  the  fame ; 
though  how  long  this  may  be  the  caie,  confidering  how 
much  he  hath  loll,  and  is  daily  lofing,  of  his  gholUy  em¬ 
pire,  and  the  veneration  in  which  he  was  formerly  h^kU 
it  is  difficult  to  fay.  See  Pope,  p-37^‘. 

Campania  of  Rome  is  under  the  pope’s  immediate  go¬ 
vernment  ;  but  the  other  provinces  are  governed  by 
legates  and  vice-legates,  and  there- is  a  commander  iu 
chief  of  the  pope’s  forces  in  every  province.  The  pope 
is  chofen  by  the  cardinals  in  the  conclave  :  See  this 
particularly  deferibed  under  Pope.  The  pope  holds 
a  confiftory  of  cardinals  on  ecclefiaftical  affairs  ;  but 
the  cardinals  do  not  meddle  with  his  civil  govern¬ 
ment.  The  pope’s  chief  miniller  is  the  cardinal- 
patron,  ufually  his  nephew,  who  amaffes  an  immenfc 
eflate,  if  the  reign  be  of  any  long  duration.  The  cardi¬ 
nal  that  is  chofen  pope  muff  generally  be  an  Italian,  and 
at  leaff  55  years  of  age.  IRe  fpiritual  power  of  the 
pope,  though  far  fhort  of  what  it  was  before  the  Re¬ 
formation,  is  ffill  confiderable.  It  is  computed  that 
the  monks  and  regular  clergy,  who  are  abfolutely  at 
his  devotion,  do  not  amount  to  lefs  than  2,occ,coo 
of  people,  difperfed  through  all  the  Roman  Catholic 
countries,  to  affert  his  fuprcmacy  over  piincts,  and 
promote  the  intcreff  of  the  church.  The  revenues  of 
thefe  monks  do  not  fall  fhort  of  L.  20,000,000  Ster¬ 
ling,  befides  the  cafual  profits  arifing  from  offer¬ 
ings,  and  the  people’s  bounty  to  the  church,  who  arc 
taught  that  their  falvation  depends  on  this  kind  of  be¬ 
nevolence. 

The  pope’s  revenues,  as  a  temporal  prince,  may  a- 
mouiit  to  about  L.  1,000,000  Sterling  per  annum.,  ari¬ 
fing  chiefly  from  the  monopoly  of  corn,  the  duties  on 
wine  and  other  provifions.  Over  and  above  tlielc,  vaft 
fums  are  continually  flowing  into  the  papal  treafury  fiom 
all  the  Roman  Catholic  countries,  for  difpenfations,  in¬ 
dulgences,  canonizations,  annates,  the  pallia,  and  inve- 
ftitures  of  archbifhops,  bifhops,  6cc. 

The  pope  has  a  confiderable  body  of  regular  forces, 
well  clothed  and  paid  ;  but  his  fleet  confiils  only  of  a 
few  galleys  Idis  life-guards  are  40  Switzers,  7  5  cuiraf- 
liers,  and  as  many  light  horfe.  Since  the  beginning  of 
this  war,  we  are  told,  he  has  Hkewife  had  a  guard  of 
Englifli  horfe. 

POPERY,  in  ecclefiaftical  biff  cry,  comprehends  the 
religious  dodrines  and  pra6lices  adopted  and  main¬ 
tained  by  the  church  of  Rome.  The  following  fummary, 
extraded  chiefly  from  the  decrees  of  the  council  of 
Trent,  continued  under  Paul  III.  Julius  III.  and  Pius 
IV.  from  the  year  1545  to  1563,  by  fiicceflivc  feflions, 
and  the  creed  of  pope  Pius  IV.  fubjoined  to  it,  and 
bearing  date  November  1 564,  may  not  be  unacceptable 
to  the  reader.  One  of  the  fundamental  tenets,  ftre- 
nuoiifly  maintained  by  popifli  writers,  is  the  infallibi¬ 
lity  of  the  church  of  Rome  ;  though  they  arc  not 
agreed  whether  this  privilege  belongs  to  the  pope  or  a 
general  council,  or  to  both  united;  but  they  pretend 
that  an  infallible  living  judge  is  abfolutely  neceffary  to 
determine  controverfies,  and  to  fecure  peace  in  the 
Chriltian  church.  However,  Proteffants  allege,  that 
the  claim  of  infallibility  in  any  church  is  not  juffifled 

by 
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vropery.  by  the  authority  of  Scripture  ;  much  lefs  does  it  per- 
tain  to  the  church  of  Rome  ;  and  that  it  is  inconiillent 
with  the  nature  of  religion,  and  the  perfonal  obliga¬ 
tions  of  its  profeffors  ;  and  that  it  has  proved  ineffec¬ 
tual  to  the  end  for  which  it  fuppofed  to  be  granted, 
hrice  popes  and  councils  have  difagreed  in  matters  of 
importance,  and  they  have  been  incapable,  with  the  ad¬ 
vantage  of  this  pretended  infallibily,  of  maintaining 
union  and  peace. 

Another  efrential  article  of  the  popifh  creed  is  the 
fapreinacy  of  the  pope,  or  hisfovereign  power  over  the 
uiiiverfal  church.  »See  Pope. 

Farther,  the  do^frine  of  the  feven  facraments  is  a  pe¬ 
culiar  and  didinguifhingdodlrine  of  the  church  of  Rome: 
thefe  are  baptifm,  confirmation,  the  euchariil:,  penance, 
extreme  undlion,  orders,  and  matnmony* 

The  council  of  Trent  (feff.  7.  can.  i.)  pronounces 
un  anathema  on  thofe  who  fay,  that  the  facraments  are 
more  or  fewer  than  feven,  or  that  any  one  of  the  above 
number  is  not  truly  and  properly  a  facrament.  And 
yet  it  does  not  appear  that  they  amounted  to  this  num¬ 
ber  before  the  12th  century,  when  Hugo  de  St  Vic- 
tore  and  Peter  Lombard,  about  the  year  1144,  taught 
that  there  were  feven  facraments.  The  council  of 
Florence,  held  in  1438,  was  the  firfl  council  that  de¬ 
termined  this  number,  lliefe  facraments  confer  grace, 
according  to  the  decree  of  the  council  of  Trent  (fef. 
7.  can.  8.)  ex  opere  operatOy  by  the  mere  adminiftration 
of  them  :  three  of  them,  viz.  baptifm,  confirmation, 
and  orders,  are  faid  (can.  9.)  to  imprefs  an  irdeiible 
chara6ler,  fo  that  they  cannot  be  repeated  without  fa- 
crilege  ;  and  the  efficacy  of  eveiy  facrament  depends 
on  the  intention  of  the  prieft  by  whom  it  is  admini- 
ilered  (can.  ii.)  Pope  Pius  exprefsly  enjoins,  that 
all  thefe  facraments  Ihould  be  adrninittered  according 
to  the  received  and  approved  rites  of  the  Catholic 
church.  With  regard  to  the  euchariil  in  particular,  we 
may  here  obferve,  that  the  church  of  Rome  holds  the 
do61rine  of  tranfubflantiation  ;  the  riecefiity  of  paying 
divine  worfhip  to  Chrifl  under  the  form  of  the  confe- 
crated  bread,  or  hoft  ;  the  propitiatoiy  facrifice  of  the 
mafs,  according  to  their  ideas  of  which  Chrifl  is  truly  and 
properly  offered  as  a  facrifice  as  often  as  the  priell  fays 
mafs  ;  it  pradlifes  likewife  folltary  mafs,  in  which  the 
prieft  alone,  who  coiifecrates,  communicates,  and  allows 
communion  only  in  one  kind,  viz.  the  bread,  to  the  lai¬ 
ty.  Self.  14. 

The  do^lrine  of  merits  is  another  diftingiiifhing  te¬ 
net  of  popery  ;  with  regard  to  \\  hich  the  council  of 
Trent  has  exprefsly  decreed  (feff.  6.  can.  32.)  that  the 
good  works  of  juftified  perforis  are  truly  nientorious  ; 
oeferving  not  only  an  increafe  of  grace,  but  eternal 
life,  and  an  increafe  of  glory  ;  and  it  has  anathema¬ 
tized  all  who  deny  this  dodlrine.  Of  the  fame  kind  is 
the  doclrine  of  fatisfa<ftions  ;  which  fuppofes  that  pe¬ 
nitents  may  truly  fatisfy,  by  the  affliiftions  they  en¬ 
dure  under  the  difptnfations  of  Providence,  or  by  vo¬ 
luntary  penances  to  which  they  fubmit,  for  the  tempo¬ 
ral  penalties  of  fin,  to  wLich  they  are  fubjedl,  even  af¬ 
ter  the  remiffion  of  their  eternal  punifhment.  Seff.  6. 
can.  30.  and  feff.  14.  can.  8.  and  9.  In  this  connec¬ 
tion  we  may  mention  the  popifli  diftiiiftion  of  venial 
and  mortal  fins  :  the  greateft  evils  arifmg  from  the  for- 
mer  are  the  temporary  pains  of  purgatory  ;  but  no  man, 

7.t  IS  .aid,  can  ebtam  the  pardon  of  the  latter  without 


confcffiiig  to  a  prieft,  and  performing  the  penances  which 
he  iin poles. 

The  council  of  Trent  (feff.  14,  can.  i.)  has  exprefs¬ 
ly  decreed,  that  every  one  is  accurfed,  who  fiiaU  af¬ 
firm  that  penance  is  not  truly  and  properly  a  facra¬ 
ment,  inftitiiud  by  Chrift  in  the  univerial  church,  for 
reconciling  thofe  Chriftians  to  the  divine  majefty,  who 
have  fallen  into  fin  after  baptifm  :  and  this  facrament, 
it  is  declared,  coiififts  of  two  parts,  the  matter  and  the 
form  ;  the  matter  is  the  a6l  of  the  penitent,  including 
contrition,  confefiion,  and  fatisfadion  ;  tl^e  forni  of  it 
is^he  ad  of  abfolution  on  the  part  of  the  prieft.  Ac-r 
cordingly  it  is  enjoined,  that  it  is  the  duty  of  every 
man,  who  hath  fallen  after  baptifm,  to  confefs  his  fins' 
once  a  year,  at  leaft,  to  a  prieft  :  that  this  confeftion 
is  to  be  fecret ;  for  public  confefiion  is  neither  com¬ 
manded  nor  expedient :  and  that  it  muft  be  exad  and 
particular,  including  every  kind  and  ad  of  fin,  with 
all  the  circumftances  attending  it.  When  the  penitept 
has  fo  done,  the  prieft  pronounces  an  abfolution  ;  which 
is  not  conditional  or  declarative  only,  but  abfolute  and 
judicial.  This  fecret,  or  auricular  confefiion,  was  firil 
decreed  and  cftabliflied  in  the  fourth  council  of  Late- 
ran,  under  Innocent  III.  in  1215,  (cap.  21.)  And 
the  decree  of  this  council  was  afterwards  confirmed 
and  enlarged  In  the  council  of  Florence,  and  in  that 
of  Trent ;  which  ordains,  that  confefiion  was  inftituted 
by  Chrift,  that  by  the  law  of  God  it  is  neceflary  to  fal- 
vatloii,  and  that  it  has  been  always  pradifed  in  the 
Chriftian  church.  As  for  the  penances  impofed  on 
the  penitent  by  way  of  fatrsfadron,  they  have  been 
commonly  the  repetition  of  certain  forms  of  devotion, 
as  pater-iiofters,  or  ave-marias,  the  payment  of  ftipu- 
lated  films,  pilgrimages,  fails,  or  various  fpccies  of 
corporal  difciplinc.  But  the  moft  formidable  penance, 
in  the  eftiinatioii  of  many  who  have  belonged  to  the 
Romifii  communion,  has  been  the  temporary  pains  of 
purgatory.  But  under  all  the  penalties  which  are 
inflided  or  threatened  in  the  Romifti  church,  it  has 
provided  relief  by  its  indulgences,  and  by  its  prayers 
or  mafics  for  the  dead,  performed  profefledly  for  re¬ 
lieving  and  refeuing  the  fouls  that  are  detained  in  pur- 
gator)% 

Another  aiticle  that  has  been  long  authoritatively 
enjoined  and  obferved  in  the  church  of  Rome,  is  the 
celibacy  of  her  clergy.  This  was  firft  enjoined  at 
Rome  by  Gregory  VII.  about  the  year  1074,  and 
eftabllfiied  in  England  by  Anfelm  archbifhop  of  Can¬ 
terbury  about  the  year  1175;  though  his  predeceiTor 
Laiifranc  had  impofed  it  upon  the  prebendaries  and 
clergy  that  lived  in  towns.  And  though  the  council 
of  Trent  was  repeatedly  petitioned  by  feveral  princes 
and  ftates  to  abolifh  this  reftraint,  the  obligation  of  ce¬ 
libacy  was  rather  eftablifhed  than  relaxed  by  this  coun¬ 
cil  ;  for  they  decreed,  that  marriage  contradled  after 
a  vow  of  continence,  is  neither  lawful  nor  valid  ;  and 
thus  deprived  the  church  of  the  pofiibility  of  ever  re- 
ftoring  marriage  to  the  clergy'.  For  If  marriage,  after 
a  vow,  be  in  itfelt  ririlawful,  the  greateft  authority  up¬ 
on  eaitli  cannot  difpenfe  with  it,  nor  permit  marriage  to 
the  clegiy,  who  have  already  vowed  continence. 

To  the  doctrines  and  practices  above  recited  .may 
be  farther  added  the  worfhip  of  images,  of  which  Pro- 
teftants  accufe  the  Papifts.  But  to  this  accufation  the 
Papift  replies,  that  he  keeps  images  by  him  to  preferve 
^  ill 
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Poncry.  in  his  mind  the  memory  of  the  perfons  reprefented  by  parts  within  the  fame  city  and  dioccfe  there  are  many 
them  afpeoplT  are  wont  to  preferve  the  memory  of  people  of  different  manners  and  rites  mued  together, 

IhSdereafed  friends  by  keeping  their  piaures.  He  but  of  one  faith,  the  bifhops  ot  fuch  cities  or  d.ocefes 

is  taught  (he  fays)  to  ufe  them  fo  as  to  caff  his  eyes  fhould  provide  fit  men  for  celebrating  divine  offices,  ac- 

itpbn  the  pidlures  or  images,  and  thence  to  raife  his 


Popery, 

Popham. 


feniid. 
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heart  to  the  things  reprefented,  and  there  to  employ  it 
in  meditation,  love,  and  thankfgiving,  defire  of  imita- 
tion,  &c.  as  the  objed  requires. 

Thefe  piddures  or  images  have  this  advantage,  that 
they  inform  the  mind  by  one  glance  of  what  in  reading 
might  require  a  whole  chapter.  There  being  no  other 
difference  between  them,  than  that  reading  reprefents 
leifurely  and  by  degrees  ;  and  a  picture,  all  at  once. 
Hence  he  finds  a  convenience  in  faying  his  prayers  with 
feme  devout  pictures  before  him,  he  being  no  fooner 
diflraaed,  but  the  fight  of  thefe  recals  his  wandering 
tlioughts  to  the  right  obje£l  ;  and  as^  certainly  brings 
fomething  good  into  his  mind,  as  an  immodtfl  picture 
diftiirbs  his  heart  with  filthy  thoughts.  And  becaufe 
he  is  fenfible  that  thefe  holy  pidiurts  and  images  repre- 
fent  and  bring  to  his  mind  luch  objects  as  in  his  heart 
he  loves,  honours,  and  venerates  ;  he  cannot  but  upon 
that  account  love,  honour,  and  refpe£f,  the  images  them- 
felves. 

The  council  of  Trent  Hkewife  decreed,  that  all  bi- 
fhops  and  pallors  who  have  the  cure  of  fouls,  do  dili¬ 
gently  inflrua  their  flocks,  thal  It  is  good  and  profitable 
"to  defire  the  interctfinn  of  fcfirts  reigning  nvitb  Chrijl  in 
heaven.  And  this  decree  the  Papifls  endeavour  to  de¬ 
fend  by  the  following  obfervations.  They  confefs  that 
we  have  but  one  Mediator  of  redemption  ;  but  affirm 
that  it  is  acceptable  to  God  that  we  fhould  have  many 
mediators  of  intercefilon.  Mofes  (lay  they)  was  fuch 
a  mediator  for  the  Ifraeliles ;  Job  for  his  three  friends  ; 
Stephen  for  his  perfecutors.  The  Romans  were  thus 
defired  by  St  Paul  to  be  his  mediators  ;  fo  were  the  Co- 
^rinthians,  fo  the  Ephefians,  Ep.  ad  Rom.  Cor.  Eph.  fo 
almofl  every  fick  man  defires  the  congregation  to  be  his 
mediators,  by  remembering  him  in  their  prayers.  ^  And 
fo  the  Papifl  defires  the  blefied  in  heaven  to  be  his  me¬ 
diators  ;  that  is,  that  they  would  pray  God  for  him. 
But  between  thefe  living  and  dead  mediators  there  is 
no  flmilarity  i  the  living  mediator  is  prefeiit,  and  cer¬ 
tainly  hears  the  requefl  of  thofe  who  defire  him  to  in. 
tercede  for  them ;  the  dead  mediator  is  as  certainly  ab- 
fent,  and  cannot  pofiibly  hear  the  requefts  of  all  thofe 
who  at  the  fame  inllant  may  be  begging  him  to  intercede 
for  them,  iinlefs  he  be  poflefled  of  the  divine  attribute 
of  omniprefence  ;  and  lie  who  gives  that  attribute  to  any 
creature  is  unqueflionably  guilty  of  idolatry.  ^ 

this  decree  is  contrary  to  one  of  the  firfl:  principles  of 
natural  religion,  fo  does  it  receive  no  countenance  fiom 
Scripture,  or  any  Chrlflian  writer  of  the  three  firfl  cen¬ 
turies.  Other  pri^ices  peculiar  to  the  Papifls  are  the 
religious  honour  and  reipe^l  that  they  pay  to  facred 
relicks  ;  by  which  they  uiiderfland  not  only  the  bodies 
and  parts  of  the  bcKiies  of  the  faints,  but  any  of  thofe 
thino-s  that  appertained  to  them,  and  which  ^  they 
touched  ;  and  the  celebration  of  divine  fervice  in  an 
unknown  tongue  :  to  which  purpofe  the  council  of 
Trent  hath  denounced  an  anathema  on  any  one  who 
ftall  fay  that  mafs  ougljt  to  be  celebrated  only  in  the 
vulgar  tongue  ;  feff.  25.  and  feff.  2.2.  can.  9.  1  hough 

the  council  of  Lateran  under  Innocent  III.  in  1215 
^can.  9.)  had.  exprcfsly  deexeedj  that  becaufe  in  many 


fhould  provide  fit  men  for  celebrating  divine  offices,  ac¬ 
cording  to  thedlvcrfity  of  tongues  and  rites,  and  for  ad- 
miniflering  the  facraments. 

We  fliall  only  add,  that  the  church  of  Rome  main¬ 
tains,  that  unwritten  traditions  ought  to  be  added 
to  the  holy  Scriptures,  in  order  to  fupply  their  defe£l, 
and  to  be  regarded  as  of  equal  authority;  that  the  books 
of  the  Apocry^pha  are  canonical  feripture  ;  that  the  vul- 
gate  edition  of  the  Bible  is  to  be  deemed  authentic  ; 
and  that  the  Scriptures  are  to  be  received  and  interpret¬ 
ed  according  to  that  fenfe  which  the  holy  mother 
church,  to  whom  it  belongs  to  judge  of  the  true  fenfe, 
hath  held,  and  doth  hold,  and  according  to  the  unani¬ 
mous  confent  of  the  fathers. 

Such  are  the  principal  and  diflinguifliing  dodrines 
of  Popery,  moll  of  wliich  have  received  the  fan£lion 
of  the  council  of  Trent,  and  that  of  the  creed  of  pope 
Pius  IV.  which  is  received,  profeffed,  and  fworn  to  by 
every  one  w'ho  enters  into  holy  orders  in  the  church 
of  Rome  ;  and  at  the  clofe  of  this  creed,  we  are  told 
that  the  faith  contained  In  It  Is  fo  abfolutely  and  In-- 
difpenfably  neceflaiy,  that  no  man  can  be  faved  with¬ 
out  it. 

Many  of  the  doarines  of  Popery  were  relaxed,  and, 
very  favourably  interpreted  by  M.  de  Meaux,  bifliop 
of  Condom,  in  his  Expofitlon  of  the  Dodrlne  of  the 
Catholic  Church,  firfl  printed  in  the  year  1671  :  but 
this  edition,  which  was  charged  with  perverting,  lu 
endeavouring  to  palliate,  the  doflrine  of  the  church, 
was  cenfured  by  the  dodors  of  the  Sorbonne,  and  ac¬ 
tually  fiipprefled  ;  nor  does  it  appear  that  they  ever 
teflified  their  approbation  in  the  ufual  form  of  fubfe- 
quent  and  altered  editions.  It  has,  however,  been  late¬ 
ly  publlfhed  in  this  country,  by  a  clergyman  of  the  Ro- 
mifh  church,  whofe  integrity,  piety,  and  benevolence, 
would  do  honour  to  any  communion. 

POPHAM  (Sir  John),  lord  chief  jiiftice  of  the 
common  ]Jea8  in  the  reign  of  Queen  Elizabeth,  was 
the  cldeft  fon  of  Edward  Popham,  Eiq;  of  Pluntworth 
in  Somerfetlhi  re,  and  born  in  the  year  I53*"  He  was 
fome  time  a  Undent  of  Baliol  college  in  Oxford  ;  “  be¬ 
ing  then  (fays  Ant.  Wood)  given  at  leifure  hours 
to  many  fports  and  exercifes.”  After  quitting  the 
tinlverfity,  he  fixed  in  the  Middle  Temple ;  where,  du- 
ring  his  novitiate,  he  is  fald  to  have  indulged  In  that 
kind  of  diffipatlon  to  which  youth  and  a  vigorous  con- 
flitution  more  naturally  incline  than  to  the  ftudy  of 
voluminous  reports  :  but,  faliatcd  at  length  with  what 
are  called  the  plcafur cs  ofi  the  tovjn^  he  applied  fedii- 
loufly  to  the  fludy  of  his  profeflion,  was  called  to  the 
bar,  and  in  1568  became  fummer  or  autumn  reader* 
He  was  foon  after  made  ferjeant  at  law,  and  follcltor- 
general  In  1579.  In  1581,  he  w^as  appointed  attor- 
ncy-general,  and  treafurer  of  the  Middle  Temple.  ^  In 
1592,  he  was  made  lord  chief  juflice  of  the  king’s  * 
bench,  and  the  fame  year  received  the  honour  of 
knighthood.  In  the  year  1601,  his  loi*dfliip  was  one 
of  the  council  detained  by  the  unfortunate  earl  of  Ef- 
fex,  when  he  formed  the  ridiculous  projcCl  of  defend¬ 
ing  himfeif  in  his  houfe  :  and,  on  the  earl  s  tiial,^  he 
gave  evidence  agairifl  him  relative  to  their  detention. 
He  died  -in  the  year  1607,  aged  76  j  and  was 
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Poplar  in  the  fouth  aiHe  of  the  church  at  Wellington  in  So- 
^  merfetfliire,  where  he  generally  relided  as  often  as  it 
was  in  his  power  to  retire.  He  was  thought  fome- 
what  fevere  in  the  execution  of  the  law  agalnft  capital 
offenders^:  '■but  his  feverity  had  the  happy  efleft  of  re¬ 
ducing  the  number  of  highway  robbers.  He  wrote, 
I.  Reports  and  cafes  adjudged  in  the  time  of  Qjieen 
Elizabeth.  2.  Refolutions  and  judgments  upon  cafes 
and  matters  agitated  in  all  the  courts  at  Weftminfter 
in  the  latter  end  of  Queen  Elizabeth’s  reign. 

POPLAR,  in  botany.  See  Populus. 

*  POPLITuEUS,  in  anatomy,  a  finall  mufcle  obliquely 
pyramidal,  fituated  under  the  ham.  See  Anatomy, 
Table  of  the  Mufcfes* 

POPPY,  in  botany.  See  Opium  and  Papaver. 

POPULAR,  fomething  that  relates  to  the  common 
people. 

POPULATION,  means  the  ftate  of  a  country  with 
refpe6l  to  the  number  of  people.  Bills  of  Mortality 

and  Political- Arithmetic, 

The  queftion  concerning  the  number  of  men  exifting 
upon  earth,  has  been  varioufly  determined  by  different 
writers.  Riccloli  ftates  the  population  of  the  globe  at 
1000  millions,  Voffius  at  500;  the  Journalifts  of  Tre- 
voux  at  720  ;  and  the  editor  (Xavier  de  Feller)  of  the 
fmall  Geographical  Didlionaiy  of  Vofgien,  reprinted 
at  Paris  in  1778,  at  370  millions.  This  laft  ellimate 
is  perhaps  too  low,  although  the  writer  profeffes  to 
have  taken  confidcrable  pains  to  afeertain  the  point 
with  as  much  accuracy  as  the  nature  of  the  fubje(S  will 
admit.  It  may,  perhaps,  not  be  deemed  unworthy  the 
attention  of  the  curious  fpeculatiil  to  obferve,  that  af- 
fuming  the  more  probable  ftatement  of  the  learned  Je- 
fiiits  of  Trevoux,  and  that  the  world  has  exiffed  about 
6006  years  in  its  prefent  ftate  of  population,  then  the 
whole  number  of  perfons  who  have  ever  exifted  upon 
earth  fince  the  days  of  Adam  amounts  only  to  about 
one  hundred  and  thirty  thoufand  millions ;  becaufe 
720,000,000X182  (the  number  of  generations  in  6006 
years)  =131,040,000,000.  See  on  this  fubjeft  the  au¬ 
thors  above  mentioned,  as  likewife  Beaufobre’s  Etude  de 
la  Politique, 

With  regard  to  the  population  of  England,  the  rea¬ 
der  may  confult,  together  with  our  article  Political- 
Arithmetic^  An  Inquiry  into  the  prefent  State  of  Popu¬ 
lation,  &c.  by  W.  Wales,  F.  R.  S.  and  Mr  Hewlett’s 
Examination  of  Dr  Price’s  Effay,  on  the  fame  fub- 
jea. 

POPULUS,  the  Poplar.  :  A  genus  of  the  oaandria 
order,  belonging  to  the  dicccia  clafs  of  plants  ;  and  in  the 
natural  method  ranking  under  the  50th  order.  Amen- 
tacea.  The  calyx  of  the  amentum  is  a  lacerated,  ob¬ 
long,  and  fqnamous  leaf ;  the  corolla  is  turbinated,  ob¬ 
lique,  and  entire.  The  female  has  the  calyx  of  the  a- 
mentum  and  corolla  the  fame  as  in  the  male  ;  the  ftlgma 
IS  quadiifid  ;  the  capfule  bilocular,  with  many  pappous 
feeds. 

The  poplar,  one  of  the  moft  beautiful  of  the  aquatic 
tiees,  has  frequently  been  introduced  into  the  poetical 
deferiptions  of  the  ancients  ;  as  by  Virgil,  Eel,  vii.  66. 
ix.  41.  Georg,  ii.  66.  iv.  51 1.  JEn,  viii.  31.  276.  by 
Ovid,  Arnom,  Parid,  27.  by  Horace,  Carm,  ii.  3.  and 
-by  Catulus,  Nupt,  Pil.  et  Thet,  290,  &c.  &c. 

Species,  \ ,  The  alba,  or  abele-tree,  grows  natural¬ 
ly  in  the  temperate  parts  of  Europe.  Its  leaves  are 


large,  and  divided  into  three,  four,  or  five  lobes,  indent-  Pnpulus. 
ed  on  their  edges,  of  a  very  dark  colour  on  their  up-  ^ 

per  fide,  but  very  white  and  downy  on  the  under  fide ; 
ftanding  upon  footftalks  an  inch  long.  The  young 
branches  have  a  purple  bark,  and  are  covered  with 
a  white  down  ;  but  the  bark  of  the  ftem  and  older 
branches  is  grey.  In  the  beginning  of  April,  the 
male  flowers  or  catkins  appear,  which  are  cylindrical, 
and  about  three  inches  long.  About  a  week  after 
come  out  the  female  flowers  or  catkins,  which  have 
no  ftamina  like  thofe  of  the  male.  Soon  after  thefe 
come  out,  the  male  catkins  fall  off ;  and  in  five  or  fix 
weeks  after  the  female  flowers  will  have  ripe  feeds  in- 
clofed  in  a  hairy  covering.  The  catkins  will  then  drop, 
and  the  feeds  be  wafted  by  the  winds  to  a  great  di- 
ftance.  2.  The  major,  or  white  poplar,  has  its  leaves 
rounder  than  the  fiift,  and  not  much  above  half  their 
fize  :  they  are  indented  on  their  edges,  and  are  downy 
on  their  under  fide,  but  not  fo  white  as  thofe  of  the 
former,  nor  are  their  upper  furfaces  of  fuch  a  deep 
green  colour.  3.  The  nigra,  or  black  poplar,  has  oval 
heart-fliaped  leaves,  flightly  crenated  on  their  edges  j 
they  are  fmooth  on  both  fides,  and  of  a  light  green  co¬ 
lour.  4.  The  tremula,  or  afpen-tree,  has  roiindifli,  an¬ 
gularly  indented  leaves  :  they  are  fmooth  on  both  fides, 
and  ftand  on  long  footftalLs,  and  fo  are  fliaken  bythe  leaft 
wind  ;  from  whence  It  has  the  title  of  the  trembling  pop¬ 
lar  y  or  afpen-tree,  5.  The  balfamifera,  or  Carolina  pop¬ 
lar,  is  a  native  of  Carolina,  where  it  becomes  a  large 
tree.  The  fhoots  of  this  fort  grow  very  ftrong  in  Bri¬ 
tain,  and  are  generally  angular  ;  with  a  light  green  bark 
like  the  willow.  The  leaves  on  ^young  trees,  and  alfo 
thofe  on  the  lower  flioots,  are  very  large,  almoft  heart- 
fliaped,  and  crenated  ;  but  thofe  upon  the  older  trees  are 
fmalkr  :  as  the  trees  advance,  their  bark  becomes  light¬ 
er,  approaching  to  a  greyifli  colour.  6.  The  tacama- 
haca,  grows  naturally  in  Canada  and  other  parts  of 
North  America.  This  is  a  tree  of  a  middling  growth, 
fending  out  on  eveiy  fide  many  fliort  thick  flioots, 
which  are  covered  with  a  light  brown  bark,  garniflicd 
with  leaves  differing  from  one  another  in  fliape  and  fize ; 
moft  of  them  are  almoft  heart-fliaped  ;  but  fome  are  oval, 
and  others  nearly  fpear-fliaped  ;  they  are  whitifli  on  their 
under  fide,  but  green  on  their  upper. 

Culture,  Thefe  trees  may  be  propagated  either  by 
layers  or  cuttings,  as  alfo  from  fuckers  which  the  white 
poplars  fend  up  from  their  roots  In  great  plenty.  The 
beft  time  for  tranfplanting  thefe  fuckers  is  in  October, 
when  their  leaves  begin  to  decay.  Thefe  may  be  pla¬ 
ced  In  a  nurfery  for  two  or  three  years,  to  get  ftrength 
before  they  are  planted  out  where  they  are  defigned  to  re¬ 
main  ;  but  if  they  are  propagated  from  cuttings.  It  is 
better  to  defer  die  doing  of  that  until  February,  at 
which  time  truncheons  of  two  or  three  feet  long  fliould 
be  thriift  about  a  foot  and  a  half  into  the  ground.— 

Thefe  will  readily  take  root ;  and  If  the  foil  In  which 
they  are  planted  be  moift,  they  will  arrive  at  a  confide- 
rable  bulk  in  a  few  years.  The  black  poplar  is  lefs  apt 
to  take  root  from  large  truncheons  ;  therefore  it  is  a 
better  method  to  plant  cuttings  of  it  about  a  foot  and 
a  half  in  length,  thrufting  them  a  foot  deep  in  the 
ground.  This  fort  will  grow  almoft  on  any  foil,  but 
will  thrive  beft  in  moift  places.  The  Carolina  poplar 
may  alfo  be  propagated  by  cuttings  or  layers  j  but  the 
laft  is  the  method  generally  pradifed,  and  the  plants 

raifed 
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l^Dpulus.  ralfed  t)y  It  are  lefs  molft  than  others.  The  fhoots  of 
tvGCy  while  young*,  are  frequently  killed  down  to  a 
confiderable  length  by  the  froft  in  winter  ;  but  as  the 
trees  grow  older,  Aeir  Ihoots  are  not  fo  vigorous-,  and 
become  more  ligneous,  fo  are  not  liable  to  the  fame  dif- 
nfter.  But  the  trees  fhould  be  planted  in  a  flieltered  fi- 
tuation  :  for  as  their  leaves  are  very  large,  the  wind  has 
‘^reat  power  over  them  ;  and  the  branches  being  tender, 
they  are  frequently  broken  or  fplit  by  the  winds  in  fum- 
mer,  when  they  arc  much  expo  fed.  The  tacamahaca 
•fends  up  a  great  number  of  fuckers  from  its  roots,  by 
which  it  multiplies  in  plenty;  and  every  cutting  which  is 
.planted  wall  take  root. 

Ufes,  The  wood  of  thefe  trees,  efpeclally  of  the 
•abele,  is  good  for  laying  floors,  where  it  will  laft  for 
many  years  ;  and  on  account  of  its  extreme  wliitenefs 
iS  by  many  preferred  to  oak ;  yet,  on  account  of  its 
foft  contexture,  being  very  fubjeft  to  take  the  impref^ 
fion  of  nails,  &c.  it  is  lefs  proper  on  this  account  than 
the  harder  woods.  The  abele  likewife  deferves  parti¬ 
cular  notice,  on  account  of  the  virtue  of  its  bark  In  cu¬ 
ring  intermitting  fevers.  The  Reverend  Mr  Stone,  In 
Phil.Tranf.  vol.  LIII.  p.  1 95.  tells  us,  that  he  gathers  the 
bark  in  fummer  when  it  is  full  of  fap,  and  having  dried  it 
by  a  gentle  heat,  gives  a  dram  powdered  every  four  hours 
betwixt  the  fits.  In  a  few  obftinate  cafes,  he  mixed  one- 
fifth  part  of  Peruvian  bark  with  it.  It  is  remarkable- how 
nature  has  adapted  remedies  to  difeafes.  Intermitting  fe¬ 
vers  are  moll  prevalent  in  wet  countries ;  and  this  tree 
grows  naturally  in  fuch  fituations.  The  bark  of  it  is  an 
objei^  well  w^orthy  the  attention  of  phyficlans  ;  and  if  its 
fuccefs  upon  a  more  enlarged  fcale  of  pradlice  prove 
equal  to  Mr  Stone’s  experiments,  the  world  will  be  much 
indebted  to  him  for  communicating  them.  This  bark 
will  aifo  tan  leather. 

The  inner  bark  of  the  black  poplar  is  ufed  by  the  in¬ 
habitants  of  Kamfchatka  as  a  material  for  bread  ;  and 
paper  has  fometimes  been  made  of  the  cottony  down  of 
the  feeds.  The  roots  have  been  obferved  to  difiblve  into 
a  kind  of  gelatinous  fubftance,  and  to  be  coated  over 
with  a  tubular  cruflaceous  fpar,  called  by  naturalifts  o/?e- 
*  See  0/ico-oco/la'\  formerly  imagined  to  have  fome  virtue  in  produ- 
^lla.  cing  the  callus  of  a  fradliired  bone%  The  buds  of 
the  fixth  fpecies  are  covered  v/ith  a  glutinous  refin, 
v/hich  fmelis  very  ftrong,  and  is  the  gum  tacamahaca 
of  the  (hops.  The  bell,  called,  from  its  being  colledl- 
ed  in  a  kind  of  gourd-lhells,  tacamahaca  \n  Jhells^  is 
fomewhat  un6luous  and  foftifli,  of  a  pale  yellowifli  or 
greenifh  colour,  an  aromatic  tafte,  and  a  fragrant  de¬ 
lightful  fmell,  approaching  to  that  of  lavender  or  am- 
bergrife.  This  fort  is  very  rare  ;  that  commonly  found 
in  the  (hops  is  in  fcmitranfparent  globes  or  gi'ains,  of  a 
whitifh,  yellowilh,  browmilh,  or  greenifh  colour,  of  a 
-  lefs  grateful  fmell  than  the  foregoing.  This  refin  is  faid 

to  be  employed  exteinally  by  the  Indians  for  difcufling 
and  maturating  tumours,  and  abating  pains  in  the  limbs. 

,  It  is  an  ingredient  in  fome  anodyne,  hyflerlc,  cephalic, 
and  flomachic  plaflers ;  but  tiie  fragrance  of  the  finer 
fort  fufficiently  points  out  its  utility  in  other  re- 
fpeas.'* 

M.  Fougeroux  de  Bondaroy,  from  afet  of  experiments 
VoL.  XV.  Part  I. 


on  the  fuhjeft,  gives  an  account  of  the  ufes  of  the  fe- 
veral  kinds  of  poplar,  the  fubflance  of  which  is  as  fol¬ 
lows  ;  He  finds  that  the  wood  of  the  black  pcplar  is 
good  and  ufeful  for  many  purpofes ;  that  the  Lom¬ 
bardy  poplar,  populus  fofiigatay  is  of  very  little  value  ; 
that  the  Virginia  poplar,  populus  Virgtmanay  affords  a 
wood  of  excellent  quality,  that  may  be  applied  to  many 
ufes.  The  Carolina  poplar,  populus  Caroltnenfis — 
rophtllay  (Linn.)  is  a  very  quick  grower;  beautiful 
when  found,  but  liable  to  be  hurt  by  cold.  Its  wood 
appeared  to  M.  de  Bondaroy  to  be  of  little  value  ;  but 
M.  Malefherbes,  who  cut  down  a  large  tree  of  this  fort, 
was  affured  by  his  caipenter  that  the  wood  was  very 
good. — That  the  tacamahaca,  populus  tacam  ihoca  halfa^ 
miferay  is  a  dwarfifli  plant  (a),  of  little  value. — That 
the  hard,  populus  Ganadenfisy  is  a  large  tree,  the  wood 
light,  not  cafy  to  be  fplit,  and  fit  for  feveral  ufes. — That 
the  white  poplar,  populus  albuy  is  a  large  growing  tree, 
affording  a  wood  of  excellent  quality,  and  is  among  the 
moft  valuable  of  this  fpecies. — That  the  trembling  pop¬ 
lar,  populus  tremulay  (Linn.)  is  neither  fo  large  a  tree 
nor  affords  fuch  wood  as  the  former.  Thefe  are  in  few 
words  the  piincipal  refult  of  the  experiments  of  this 
gentleman  on  this  clafs  of  plants.  A  few  other  forts 
are  mentioned,  but  nothing  declfive  with  regard  to  them 
is  determined. 

From  fome  experiments  made  by  M.  Dambourney, 
it  appears  that  the  poplar  may  be  ufefuUy  employed  In 
dyeing.  The  Italian  poplar  gives  a  dye  of  as  fine  a 
luflre,  and  equally  durable,  as  that  of  the  fineft  yellow 
wood,  and  its  colour  is  more  eafily  extradled.  It  is 
likewife  very  apt  to  unite  with  other  colours  in  compo- 
lition.  Befide  the  populus  faJligotUy  M.  Dambourney 
tiled  alfo  the  black  poplar,  the  Virginian  ditto y  the  bal- 
fam  ditto  or  hardy  the  white  dittOy  and  the  trembling 
jxiplar  ;  and  found  that  all  thefe  dyed  wool  of  a  mit-co- 
loiir,  fawn-colour  {^tgogne")y  Nankin,  muflc,  and  other 
grave  fhades,  according  to  the  quantity  of  wood  employ¬ 
ed,  and  the  length  of  time  It  was  boiled. 

POQUELIN  or  PocQUELiN  (John  Baptift.)  See 
Moliere. 

POR  AN  A,  in  botany  ;  a  genus  of  the  monogynia 
order,  belonging  to  the  pentandrla  clafs  of  plants.  The 
corolla  is  campanulated  ;  the  calyx  is  quinquefid,  and 
larger  than  the  fruit ;  the  flyle  femibifid,  long,  and 
permanent ;  the  fligmata  globular^  the  perianthium  bi- 
valved. 


Popului 

II  .  ■ 

Porcclaia. 


I 


PORCELAIN,  a  fine  kind  of  earthen  ware,  chief- 
ly  manufa6lured  in  China,  and  thence  called  ccliin 

^are.  All  earthen  wares  which  are  white  and  feml- 
tranfparent  are  generally  called  porcelains :  but  a- 
mongll  thefe,  fo  great  dlft'erences  may  be  obferved, 
that,  notwitliftanding  the  fimllarity  of  their  external 
appearance,  they  cannot  be  confidered  as  matters  of 
the  fame  kind.  Thefe  differences  are  fo  evident,  that 
even  perfons  who  are  not  connoiffeurs  in  this  way  pre¬ 
fer  much  the  porcelain  of  fome  countries  to  that  of 
others.  ^ 

The  w'ord  porcelain  is  of  European  derivation  ;  none  Origin  of 
ef  the  fyllables  which  eompofe  it  can  even  be  pronoun-  namei 
ced  or  written  by  the  Chinefe,  whofe  language  com- 
3  C  prebends 


(a)  We  have  feen  It  above  30  feet  high. 
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prelxencls  no  fuch  founds.  It  is  probable  that  we  arc 
indebted  to  the  Portuguefc  for  it :  the  word  porcellana, 
however,  in  their  language,  liguilies  properly  a  cup  or 
difh;  and  they  thcmfelves  illinguiih  all  works  of  porce¬ 
lain  by  the  general  name  of  loca.  Porcelain  is  called  in 
China  ts^-ku 

The  art  of  making  porcelain  is  one  of  thofe  in  which 
Europe  has  been  excelled  by  oriental  nations.  The 
firft  porcelain  that  was  feen  in  Europe  was  brought 
from  Japan  and  China.  The  whitenefs,  tranfparency, 
Enenefs,  neatiiefs,  elegance,  and  even  the  magnilkence 
of  this  pottery,  which  foon  became  the  ornanunt  of 
fiimptuous  tables,  did  not  fail  to  excite  the  admiration 
and  induftry  of  Europeans  ;  and  their  attempts  have  fuc- 
ceeded  fo  well,  that  in  different  parts  of  Europe  earth¬ 
en  wares  have  been  made  fo  like  the  oriental,  that  they 
liavc  acquired  the  name  of  porcelain^  The  Erft  European 
porcelains  were  made  in  Saxony  and  in  France  ;  and  af¬ 
terwards  in  England,  Germany,  and  Italy  :  but  as  all 
thefc  were  different  from  the  Japanefe,  fo  each  of  them 
had  its  peculiar  cliara£ler. 

The  finefl  and  beft  porcelain  of  China  is  made  in  a 
village -called  King-ie-tchrng^  in  the  province  of  Kiang-li. 
This  celebrated  village  is  a  league  and  a  half  in  length, 
and  we  are  affiired  that  it  contains  a  million  of  inhabi¬ 
tants.  The  workmen  of  King-te-tching,  invited  by 
the  attracting  allurements  of  the  European  trade,  liave 
cllablifhed  manufactories  alfo  in  the  provinces  of  Fo- 
kieii  and  Canton  ;  but  this  porcelain  is  not  elleeined.~ 
'File  emperor  Kang-hi  was  defirous  of  having  foine  made 
under  his  own  infpeftion  at  Pe-king.  For  this  piir- 
pofe  he  colkfted  workmen,  together  with  tools,  and  all 
materials  neceiiary  j  furnaces  were  alfo  ereCted;  but  the 
attempt  mifearried.  The  village  of  K'wg-te etching  IHII 
continues  the  molt  celebrated  place  in  the  empire  for 
beautiful  porcelain,  which  is  tranfpovted  to  all  parts  of 
the  world,  and  even  to  Japan. 

We  are  unable  to  difeover  who  firll  found  out  tlie 
art  of  making  porcelain,  nor  is  it  known  whether  the 
Chinefe  were  indebted  to  chance  for  it,  or  to  the  re¬ 
peated  efforts  of  Inventive  genius ;  wc  cannot  even  de¬ 
termine  its  antiquity  with  precifion  ;  vve  know  only 
from  the  annals  of  Feoudeang,  a  city  in  the  diilriCl  to 
w’hich  King-te-tching  belongs,  that,  lince  the  year  442 
of  our  era,  the  workmen  of  this  village  have  always  fiir- 
iiifhed  the  emperors  with  porcelain  ;  and  that  one  or 
tw'o  mandarins  were  fent  from  court  to  infpeCf  their  la¬ 
bours.  It  is,  however,  fuppofed  that  the  invention  of 
porcelain  is  much  older  than  that  epocha. 

We  are  indebted  to  Father  d’EntrecoUes,  a  Romifh 
milTionary,  for  a  very  accurate  account  of  the  manner  in 
wdhch  porcelain  is  made  in  China ;  and  as  he  lived  in 
King-te-tching,  his  information  mufl  have  been  the  very 
belt  pgfiible.  We  fhall  therefore  give  his  account  of 
the  Chinefe  maimer  of  making  it,  as  abridged  by  Gro- 
fier  in  his  General  Defcrlptlon  of  China.  The  principal 
ingredients  of  the  fine  porcelain  arc pe-tun-tfe  and  kao^iin^ 
two  kinds  of  earth  from  the  mixture  of  which  the  pallc 
is  produced.  1  he  kao4in  is  intermixed  with  fmall  Ihining 
particles  ;  the  other  is  purely  white,  and  very'  fine  to  the 
touch,  rhefe  firft  materials  are  carried  to  the  manii- 
fadories  in  the  fhape  of  bricks.  The  pc-tun-tfe,  which 
is  fo  fine,  is  nothing  elfe  but  fragments  of  rock  taken 
from  certain  quarries,  and  reduced  to  powder.  Every 
kind  of  ftone  15  not.  fit  fot^this  purpole.  The  colour 


of  that  w'hich  is  good,  fay  the  Chinefe,  ought  to  incline  Porcelaa'^ 
a  little  tow^ards  green.  A  large  iron  club  is  ufed  for  — — 
breaking  thefe  pieces  of  rock  ;  they  are  afterwards  put 
into  mortars  ;  and,  by  means  of  levers  headed  with  ftone 
bound  round  wuth  iron,  they  are  reduced  to  a  very  fine 
powder.  Thefe  levers  arc  put  in  aclion  either  by  the 
labour  of  men,  or  by  water,  in  the  fame  maimer  as  the 
hammers  of  our  paper-mills.  The  dull  afterw'ards  col- 
ledled  is  thrown  into  a  large  velfel  full  of  winter,  w'hich 
is  ftrongly  ftirred  wath  an  Iron  (liovel.  When  it  lia* 
been  left  to  fettle  for  feme  time,  a  kind  of  cream  rifer 
on  the  top,  about  four  inches  in  thicknefs,  w'hich  is 
flrimmed  off,  and  poured  into  another  veffel  filled  with 
water :  the  waiter  in  the  firft  veffel  is  ftirred  feveral 
times ;  and  the  cream  which  arifes  is  ftill  collefted,  until 
nothing  remains  but  the  coarfe  dregs,  wdiich,  by  thek 
own  weight,  precipitate  to  tiie  bottom  :  thefe  dregs  arc 
carefully  colleifted,  and  pounded  anew. 

With  regard  to  what  is  taken  from  the  firft  veffel,  it 
is  fuffered  to  remain  in  the  fecond  until  it  is  formed  into 
a  kind  of  cruft  at  the  bottom.  When  the  water  above 
it  fcenis  quite  clear,  it  is  poured  off  by'  gently  Inclining^ 
the  veffel,  that  the  fediinent  may  not  be  difturbed  ;  and 
the  pafte  is  throwm  into  large  moulds  proper  for  dry’ing 
it.  Before  it  is  entirely  liard,  it  is  divided  into  fmall 
fquarc  cakes,  which  are  fold  by  the  hundred.  The  coa 
lour  of  this  pafte,  and  its  form,  have  ©ccafioned  it  to  re¬ 
ceive  the  name  of  pe  tun-t/e. 

The  kao  lin,  which  is  ufed  in  the  compofition  of  por* 
celaiii,  requires  lefs  labour  tlum  the  pe-tun-tfe.  Nature 
has  a  greater  fiiare  in  the  preparation  of  it.  There  arc 
large  mines  of  it  in  the  boloms  of  certain  mountains,  the 
exterior  llrata  of  which  coufift  of  a  kind  of  red  earth,, 

Thefe  mines  are  very  deep,  and  the  kao-lin  is  found  in 
fmall  lumps,  that  are  formed  into  bricks  after  having 
gone  through  the  fame  procefs  as  the  pe-tun-tfe.  Fa¬ 
ther  d^Entrccolles  thinks,  that  the  earth  called  terre  de 
Malte,  or  St  PauFs  earth,  has  much  affinity  to  the  kao^ 
lln,  although  thofe  fmall  fhining  particles  are  not  obfer- 
ved  in  it  which  arc  interfperfed  in  the  latter. 

It  is  from  the  kao-lin  that  fine  porcelain  derives 
all  its  ftrength  ;  if  w^e  may'  be  allowed  the  expreffion, 
it  ftands  it  inftead  of  nerves.  It  is  very  extraordinary, 
that  a  foft  earth  (hould  give  ftrength  and  coiififtency  to 
the  pe-tun-tfe,  which  is  procured  from  the  hardeft  rocks. 

A  rich  Chinefe  merchant  told  F.  d’Eiitrecolles,  that 
the  Englifh  and  Dutch  had  piirchafed  foine  of  the  pe- 
tun-tfe,  which  they  tranfported  to  Europe  wnth  a  de- 
fign  of  making  porcelain  ;  but  having  earned  with  them 
none  of  the  kao-lin,  their  attem])t  proved  abortive,  as 
they  have  fiiice  acknowledged.  They'  w- anted  (faid 

this  Chinefe,  laughing)  to  form  a  body,  the  fteffi  of 
which  ffiould  Support  itfclf  without  bones.’"  3 

The  Chinefe  have  difeovered,  wnthin  thefe  few  years,  A  new  (uli# 
a  new  fubftance  proper  to  be  employed  in  the  compoli- ^ 
tion  of  porcelain.  It  is  a  ftone,  or  ratlier  fpeciea  ofyfg^j^y 
chalk,  called  hoa-chcy  from  which  the  pbyfieians  prepare  Chinele^ 
a  kind  of  draught  that  is  faid  to  be  deterfive,  aperient, 
and  cooling.  The  maniifaclurcrs  of  porcelain  have 
thought  proper  to  employ  this  ftone  inftead  of  kao-linv 
It  is  called  hoa,  becaufe  it  is  glutinous,  and  has  a  great 
refemblance  to  foap.  Porcelain  made  with  hoa-che  is 
very  rare,  and  much  dearer  than  any  other.  It  has  aa 
exceeding  fine  grain,  and,  with  regard  to  the  painting,, 
if  it  be  compand  with  that  of  the  common  porcelain. 
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it  appears  to  furpafs  it  as  much  as  velliim  does  paper. 

-  This"  porcelain  is,  bcfides,  fo  light,  that  it  furprifes 

thofe  who  are  accuftomed  to  handle  other  kinds  ;  it  is 
alfo  much  more  brittle  ;  and  it  is  veiy  difficult  to  hit 
upon  the  proper  degree  of  tempering  it. 

Hoa-che  is  fcldom  ufed  in  forming  the  body  of  the 
work  ;  the  artifl  is  contented  fometiines  with  making  it 
into  a  very  fine  fize,  in  which  the  vefiel  is  plunged  w’hen 
drxy  in  order  that  it  may  receive  a  coat  before  it  is  paint¬ 
ed  and  varniiued :  by  tliefe  means  it  acquires  a  fuperlor 
degree  of  beauty. 

When  hoa-che  is  taken  from  the  mine,  it  is  wafhed 
in  lain  or  river  water,  to  feparate  it  from  a  kindof  ycl- 
low'  earth  which  adheres  to  it.  It  is  then  pounded, 
put  into  a  tub  filled  with  water  to  diflblve  it,  and  af- 
terw'ards  formed  into  cakes  like  kao-lin.  We  are  affii- 
red  that  hoa-che,  when  prepared  in  this  manner,  with¬ 
out  the  mixture  of  any  other  earth,  is  alone  fiifficient  to 
make  porcelain.  It  ferves  inilead  of  kao-lin  ;  but  it  is 
much  dearer.  Kao-lin  colls  only  ten-pence  Sterling;  the 
price  of  hoa-che  is  half-a-crown  ;  this  dilference,  there¬ 
fore,  greatly  enhances  the  value  of  porcelain  made  wdth 
0  the  latter. 

To  pe-tun*tfe  and  kao-lin,  the  two  principal  elements, 
mull  be  added  the  oil  or  varniffi  from  which  it  derives 
its  fplcndor  and  wliitenefs.  ITis  oil  is  of  a  whitiffi  co¬ 
lour,  and  is  extra^led  from  the  fame  kind  of  Hone  \vhieh 
produces  the  pe-tun-tfe,  but  the  whitell  is  always  cho- 
fn-m  oil  or  which  has  the  grecncll  fpots.  The  oil  is 

varm  n.  Ql)tained  from  it  by  the  fame  pi'o<*efs  iiled  in  making 
the  pe-tun-tfe:  the  Hone  is  firll  waihed  and  pulverized; 

*  it  is  then  throwm  into  w'ater,  and  after  it  has  been  puri¬ 
fied  it  throw's  up  a  kind  of  cream.  To  jeo  pounds  ot 
this  cream  is  added  one  pound  of  che-kao,  a  mineral 
fomething  like  alum,  which  is  J)ut  into  the  fire  till  it 
becomes  red-hot  and  then  pounded.  This  mineral  is  a 
kind  of  runnet,  and  gives  a  coiifillence  to  the  oil,  which 
is  however  carefully  preferved  in  its  Hate  of  fluidity. 
The  oil  thus  prepared  is  never  employed  alone,  another 
oil  miiH  be  mixed  with  it,  which  is  extra<Hed  from 
lime  and  fern  alhes,  to  lOO  pounds  of  which  is  alfo 
added  a  pound  of  che-kao.  When  thefe  two  oils  are 
mixed,  they  mull  be  equally  thick  ;  and  in  order  to  af- 
certain  this,  the  workmen  dip  into  each  of  them  fome 
cakes  of  the  pe-tun-tfe,  and  by  infpefting  their  furfaecS;. 
clofely  after  they  are  draw'ii  out,  thence  judge  of  the 
thicknefs  of  the  liquors.  With  regard  to  the  quantity 
necelfary  to  be  employed,  it  isufnal  to  mix  jo  meafiires 
of  lien  e-oil  w  ith  one  meafure  of  the  oil  made  from  lime 
10  and  fern  afhes.  ' 

Their  mode  The  firfl  labour  confifls  in  again  purifying  the  pe- 
tun-tfe  and  the  kao-lin.  The  w^oikmen  then  proceed 
t  c  u  an-  thefe  two  fubllances  together.  For  fine  porce¬ 

lain  they  put  an  eqaal  quantity  of  the  kao-lin  and  the 
pe-tun-tfe  ;  for  the  middling  fort  they  ufe  four  parts  of 
the  kao-lin  and  fix  of  the  pe-tun-tfe.  The  lead  quan¬ 
tity  put  of  the  former  is  one  part  to  three  of  the  pe- 
tun-tfe.  When  this  mixture  is  finiffied,  the  mafs  is 
throw'n  into  a  large  pit,  well  paved  and  cemented  in 
every  part ;  it  is  then  trod  upon,  and  kneaded  until  it 
becomes  hard.  This  labour  is  fo  much  the  more  fa¬ 
tiguing,  as  it  muft  be  continued  without  intermiffion  ; 
were  it  intenupted,  all  the  other  labourers  would  re¬ 
main  unemployed.  From  this  mafs,  thus  prepared,  the 
workmen  detach  different  pieces,  which  they  fpread  out 
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Upon  large  flates,  where  they  knead  and  roll  them  m  roreda 
every  direftion,  carefully  obfervlng  to  leave  no^  vacuum 
in  them,  and  to  keep  them  free  from  the  mixture  of 
any  extraneous  body.  A  hair  or  a  grain  of  fand  would 
fpoil  the  whole  work.  When  this  pafle  has  not  been 
properly  prepared,  the  porcelain  cracks,  and  mefts  or 
becomes  w'arpcd.  if 

All  plain  works  arc  faffiloned  with  the  wheel, 
a  cup  has  undergone  this  operation,  the  outfide  of 
bottom  is  quite  round.  The  workman  firll  gives  it  the 
requlfite  height  and  diameter,  and  it  comes  from  I113 
hands  almoll  the  moment  he  has  received  it.  He  is 
under  the  necelTity  of  ufing  expedition,  as  lie  is  paid 
n(;t  quite  a  falthlng  per  board,  and  each  board  contaiiia 
26  pieces.  Tliis  cup  pafles  then  to  a  fccond  workman, 
who  forms  it^  bafe.  A  little  after  it  is  delivered  to  a 
thiid,  who  applies  it  to  his  mould,  and  gives  it ’a  pro¬ 
per  form;  when  he  takes  it  off  tl.e  mould,  lie  mull  turn 
it  very  foftly,  and  be  careful  not  to  prefs  it  more  on 
one  fide  than  on  another  ;  without  this  precaution  it 
would  become  warped  or  disfigured.  A  fourth  work¬ 
man  pollflies  it  with  a  chiflcl,  efpcclally  around  the 
edges,  and  diminllhes  its  thicknefs,  in  order  to  give  it 
a  certain  degree  of  tranfparency.  At  length,  after  ha- 
ving  pafled  through  all  the  frauds  necelfary  for  giving  it 
all  its  ornaments,  it  is  received,  when  dry,  by  the  lall 
workman,  who  fafhions  its  bottom  w'itli  a  chllfel.  It 
is  ailonifKing  to  fee  with  what  dexterity  and  expedition 
the  workmen  convey  thefe  vafes  from  one  to  another. 

We  arc  alTured,  that  a  piece  of  porcelain,  before  it  ijJ 
finilhed,  mull  pafs  through  the  hands  of  70  perfons. 

Targe  works  arc  executed  in  parts  which  are  falhion-Lar^c 
cd  feparately.  When  all  the  pieces  are  finiflicd,  and 
moH  dry,  they  are  put  together  and  cemented  with  pafle 
made  of  the  fame  fubllance,  and  foftened  with  water,  cemenudr 
Some  time  after,  the  feains  are  polifhcd  with  a  knife, 
both  without  and  within  ;  and  when  the  velfel  is  cover¬ 
ed  with  varniffi,  it  entirely  *  conceals  them,  fo  that  thd 
leall  trace  of  them  is  not  to  be  feen.  It  is  in  this  man¬ 
ner  that  fpouts,  handles,  rings,  and  other  parts  of  the 
fame  nature,  are  added.  This  is  the  cafe,  particularly 
in  thofe  pieces  wliich  are  falhioncd  upon  moulds  or 
modelled  with  the  hands,  filch  as  embeffed  works,  gro¬ 
tesque  images,  idols,  figures  of  trees  or  anim.als,  and 
bulls,  whlcli  the  Europeans  order.  All  thefe  are  form¬ 
ed  of  four  or  five  pieces  joined  together,  which  are  af¬ 
terwards  brought  to  perfeftion  with  inilruments  proper 
for  carving,  polilhing,  and  finiffiing,  the  different  traces 
which  the  mould  has  left  iinperfeft.  With  regard  td 
thofe  flowers  and  ornaments  which  are  not  in  relief, 
they  are  either  engraven  or  imprinted  with  a  llamp. 
Ornaments  in  relief,  prepared  feparately,  are  alfo  added 
to  pieces  of  porcelain,  almoll  in  the  fame  manner  as  lace 
is  put  upon  a  coat.  rj 

After  a  piece  of  porcelain  has  been  properly  fafliion- Their  maco 
ed,  it  then  paffes  into  the  hands  of  the  painters.  Thefe 
hoa-pci,  or  painters  in  porcelain,  arc  equally  indigent  • 

the  other  workmen;  they  follow  no  certain q^lan  in  their* 
art,  nor  are  they  acquainted  with  any  of  the  rules  of 
drawing ;  all  their  knowledge  is  the  effe^l  of  pradtice, 
affilled  by  a  wliimfical  imagination.  Some  of  them, 
liowever,  fliow  no  inconfiderablc  ffiare  of  talle  in  paint¬ 
ing  flowers,  animals,  and  landfcapcs,  on  porcelain,  as  > 
well  as  upon  the  paper  of  fans,  and  the  filk  ufed  for  fill¬ 
ing  up  the  fqiiares  of  lanterns.  The  labour  of  painting, 
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Porcelain,  ^  tlie  manuFadlones  of  whi’ck  we  have  fpoken,  is  dl- 
vided  among  a  great  number  of  hands.  The  bufinefs 
of  one  is  entirely  confined  to  tracing  out  the  firft  co¬ 
loured  circle,  which  ornaments  the  brims  of  the  veflel ; 
another  defigns  the  flowers,  and  a  third  paints  them ; 
one  delineates  waters  and  mountains,  and  another  birds 
and  other  animals :  human  figures  are  generally  the 
worft  executed. 

The  tfou-you,  which  is  a  kind  of  oil  procured  from 
white  flint,  has  the  peculiar  property  of  making  thofe 
pieces  of  porcelain  upon  which  it  is  laid  appear  to  be 
covered  Vvdth  an  infinitude  of  veins  in  every  dire6lion  ; 
at  a  dillance  one  would  take  them  for  cracked  vafes,  the 
fragments  of  which  have  not  been  difplaced.  The  co¬ 
lour  communicated  by  this  oil  is  a  white,  fomewhat  in¬ 
clining  to  that  of  allies.  If  it  be  laid  upon  porcelain, 
entirely  of  an  azure  blue,  it  will  appear  in  the  fame 
manner  to  be  variegated  with  beautiful  veins.  This 
kind  of  porcelain  is  called 

The  Chinefe  make  vafes  alfo  ornamented  with  a  kind 
which  they  of  fret- work,  perforated  in  fuch  a  manner  as  to  refemble 
have  now  very  fine  lace.  In  the  middle  is  placed  a  cup  proper 
i^ft.  for  holding  any  liquid  ;  and  this  cup  makes  only  one 

body  with  the  former,  which  appears  like  lace  wrapped 
round  it.  The  Chinefe  workmen  had  formerly  the  fe- 
cret  of  making  a  flill  more  fingiilar  kind  of  porcelain  : 
they  painted  upon  the  fides  of  the  veflel  fifhes,  infedls, 
^  and  other  animals,  which  could  not  be  perceived  until 
it  was  filled  with  water.  This  fecret  is  in  a  great  mea- 
fure  loft  ;  the  following  part  of  the  procefs  is,  however,, 
preferved.  The  porcelain,  which  the  workman  intends 
to  paint  in  this  manner,  muft  be  extremely  thin  and  de¬ 
licate.  When  it  is  dry,  the  colour  is  laid  on  pretty 
thick,  not  on  the  outfide,  as  is  generally  done,  but  oi>. 
the  infide.  The  figures  painted  upon  it,  for  the  molt 
part,  are  fi flies,  as  being  more  analogous  to  the  water 
with  which  the  veflel  is  filled.  When  the  colour  i& 
tlioroughly  dry,  it  is  coated  over  with  a  kind  of  fize,. 
made  from  porcelain-earth ;  fo  that  the  azure  is  entire¬ 
ly  iuclofed  between  two  laminae  of  earth.  When^the  fize 
becomes  dry,  the  workman  pours  fome  oil  Into  the  vef¬ 
lel,  and  afterwards  puts  It  upon  a  mould  and  applies  It 
to  the  lath.  As  this  piece  of  porcelain  has  received 
its  confiftence  and  body  within,  it  Is  made  as  thin  on? 
the  outfide  as  poflible,  without  penetrating  to  the  co- 
lour;  its  exterior  furface  is  then  dipped  in  oil,  and  when 
dry  it  is  baked  in  a  common  furnace.  The  art  of  ma¬ 
king  thefe  vafes  requires  the  moft  delicate  care,  and  a 
dexterity  which  the  Chinefe  perhaps  do  not  at  prefent 
poflefs.  They  have,  however,  from  time  to  time  made 
feverkl  attempts  to  revive  the  fecret  of  this  magic  paint¬ 
ing,.  but  their  fgecefs  has  been  very  imperfc6l.  This 
kind  of  porcelain  is  known  by  the  name  of  kia-tftnsr. 
‘‘  prefled  azure.*’ 

After  the  porcelain  has  received  its  proper  form,  its 
porcelain,  colour^  and  all  the  intended  ornaments,  it  is  tranfported 
from  the  manufaftory  to  the  furnace,  which  is  Jituated 
fometimes  at  the  other  end  of  King-te-tching.  In  a 
kind  of  portico,  which  is  eredled  before  it,  may  be  feen 
heaps  of  boxes  and  cafes  made  of  earth,  for  the  purpofe 
of  inclofing  the  porcelain.  Each  piece,  however  Incon- 
fiderable  it  may  be,  has  its  cafe;  and  the  Chinefe  work¬ 
man,  by  this  procedure,  imitates  nature,  which,  in  order 
to  bring  the^  fruits  of  the  earth  to  proper  maturity, 
clothes  them  la  a  covering,  to  defend  them  from  the 
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exceffive  heat  of  the  fun  during  the  day,  and  from  the  Porcelain* 
feverity  of  the  cold  during  the  night.  — — 

In  the  bottom,  of  thefe  boxes  is  put  a  layer  of  fine 
fand,  which  Is.  covered  over  with  powder  of  the  kaodin,. 
to  prevent  the  fand  from  adhering  too  clofely  to  the 
bottom  of  the  veflel.  The  piece  of  porcelain -is  then 
placed  upon  this  bed  of  fand,  and  prefled  gently  down, 
in  order  that  the  fand  may  take  the  form  of  the  bot¬ 
tom  of  the  veflel,  which  does  not  touch  the  fides  of  its 
cafe  :  the  cafe  has  no  cover.  A  fecond,  prepared  in 
the  fame  manner,  and  containing  its  veflel.  Is  fitted  into 
the  firft,  fo  that  it  entirely  fliuts  it,  without  touching 
the  porcelain  which  Is  below ;  and  thus  the  furnace  is 
filled  with  piles  of  cafes,  which  defend  the  pieces  they 
contain  from  the  too  diredi  a6rion  of  the  fire. 

With  regard  to  fmall  pieces  of  porcelain,  fuch  as 
tea-cups,  tliey  are  inclofed  in  common  cafes  about  four 
inches  in,  height.  Each  piece  Is  placed  upon  a  faucer 
of  earth  about  twice  as  thick  as  a  crown-piece,  and 
equal  in  breadth  to  its  bottom.  Thefe  fmall  bafes  are 
alfo  fpriiikled  over  with  the  duft  of  the  kao-lin,  AVhen 
the  cafes  are  large,  the  porcelain  is  not  placed  In  the 
middle,  becaufe  it  would  be  too  far  removed  from  the 
fides,  and  confequently  from  the  ailion  of  the  fire. 

Thefe  piles  of  cafes  are  put  into  the  furnace,  and 
placed  upon  a  bed  of  coarfe  fand,  half  a  foot  in  thick- 
nefs  ;  thofe  which  occupy  the  middle  fpace  are  at  leafl 
feven  feet  higli.  The  two  boxes  which  are  at  the  bot¬ 
tom  of  each  pile  remain  empty,  becaufe  the  fire  a<3:s 
too  feebly  upon  them,  and  becaufe  they  are  partly  co¬ 
vered  by  the  fand.  For  the  fame  reafon,  the  cafe  pla-^ 
ced  at  the  top  of  each  pile  is  alfo  fuffered  to  be  empty. 

The  piles  which  contain  the  fineft  porcelain  are  placed 
In  the  middle  part  of  the  furnace  ;  the  coarfeft  are  put 
at  its  farther  extremity ;  and  thofe  pieces  which  have, 
the  moft  body  and  the  ftrongeft  colouring  are  near  its- 
mouth. 

Thefe  different  piles  are  placed  very  clofely  in  the 
furnace  ;  they  fupport  each  other  mutually  by  pieces 
of  earth,  which  bind  them  at  the  top,  bottom,  and 
middle ;  but  in  fuch  a  manner  that  a  free  paflage  is  left 
for  the  flame  to  infinuate  itfelf  everywhere  around 
tliem.  jy 

Before  each  of  thefe  furnaces  for  baking  porcelain 
there  is  a  long  porch,  which  conveys  air,  and 
In  certain  refpe<fts  the  place  of  a  bellows.  It  ferves  for 
the  fame  purpofes  as  the  arch  of  a  glafshoufe.  Thefe 
furnaces  (fays  Father  d’Entrecolles),  which  were  for¬ 
merly  only  fix  feet  in  height  and  the  fame  in  length,, 
are  conftrufted  now  upon  a  much  larger  plan  :  at  pre¬ 
feat  they  are  two  fathoms  in  height,  and  almoft  four  In 
breadth  ;  and  the  fides  and  roof  are  fo  thick,  that  one 
may  lay  the  hand  upon  them  without  being  incommo« 
ded  by  the  heat.  The  dome  or  roof  is  fhaped  like  a 
funnel,  and  has  a  large  aperture,  at  the  top,  through 
which  clouds  of  flame  and  fmoke  ineefiantly  iffue.  Be-, 
fides  this  principal  aperture,  there  are  five  others  fmal- 
ler,  which  are  covered  with  broken  pots,  but  in  fuch  a 
manner  that  the  workman  can  iiicreafe  or  diminifh  th« 
heat  according  as  It  may  be  found  moft  convenient  ^ 
through  thefe  alfo  he  is  enabled  to  difcpver  when  the 
porcelain  is  fulficieiitly  baked.  Having  uncovered  that 
hole  which  is  neareft  the  principal  aperture,  he  takes  a 
pair  of  pincers,  and  opens  one  of  the  cafes  :  if  he  ob- 
ferves  a  bright  fire  in  the  furnace,  if  all  the  cafes  be 
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red-Kot,  and  if  the  colours  of  the  porcelain  appear  with 
full  luftre,  he  judges  that  it  is  in  a  proper  Hate  ;  lie 
then  difeontinues  the  fire,  and^  entirely  clofes  up  the 
mouth  of  the  furnace  for  fome  time.  In  the  bottom  of 
the  furnace  there  is  a  deep  hearth  about  two  feet  in 
breadth,  over  which  a  plank  is  laid,  in  order  that  the 
workman  may  enter  to  arrange  the  porcelain.  When 
the  fire  is  kindled  on  this  hearth,  the  mouth  of  the  fur¬ 
nace  is  immediately  clofed  up,  and  an  aperture  is  left 
only  fufficient  for  the  admifi'ion  of  faggots  about  a  foot 
in  length,  but  very  narrow.  The  furnace  is  firll  heated 
for  a  day  and  night  ;  after  which  two  men  keep  conti¬ 
nually  throwing  wood  into  it,  and  relieve  each  other 
by  turns:  180  loads  are  generally  confumed  for  one 
baking.  As  the  porcelain  is  burning  hot,  the  work¬ 
man  employs  for  the  purpofe  of  ta&ng  it  out  long 
fcarfs  or  pieces  of  doth,  which  are  fufpended  from  his 
neck.” 

'Fhe  Chinefe  divide  their  porcelain  into  feveral  clatles, 
according  to  its  different  degrees  of  finenefs  and  beauty. 
The  whole  of  the  firll  is  referved  for  the  emperor. 
None  of  thefe  works  ever  come  into  the  hands  of  the 
public,  unlef^  they  have  blemifhes  or  imperfedions  which 
render  them  unworthy  of  being  prefented  ta  the  fove- 
reign.  It  is  much  to  be  doubted  whether  any  of  the 
largeft  and  fineft  porcelain  of  China  has  ever  been 
brought  to  Europe  ;  the  mifiionaries  at  leaft  aflure  us 
that  none  of  that  kind  is  fold  at  Canton.  Fhe  Chinefe 
fet  fome  value  upon  the  Drefden  porcelain,  and  Hill 
more  upon  that  which  comes  from  the  manufadories  of 
France. 

The  illuflrious  Reaumur  firfl  attended  to  the  manu* 
fadure  of  porcelain  as  a  fcience,  and  communicated  liis 
refearches  in  two  memoirs^  before  the  Academy  of  Sci¬ 
ences  in  1727  and  1729.  He  did  not  fatisfy  himfelf 
with  confidering  the  external  appearance,  the  painting 
and  gilding,  which  are  only  ornaments  not^  eflential  to 
the  porcelain,  but  he  endeavoured  to  examine  it  inter¬ 
nally  ;  and  having  broken  pieces-  of  the  Japanefe,  Sax¬ 
on,  and  French  porcelains,  he  examined  the  difference 
of  their  grains  (which  name  is  given  to  their  internal 
ftrudure).  The  grain  of  the  Japanefe  porcelain  ap¬ 
peared  to  him  to  be  fine,  clofe,  compad,  moderately 
fmooth,  and  fomewhat  filming..  The  grain  of  the  Sax¬ 
on  porcelain  was  found  to  be  flill  more  compad,  not 
granulous,  fmooth,  fhining  like  enamel.  Laftly,  the 
•porcelain  of  St  Cloud  had  a  grain  much  lefs  clofe^  and 
fine  than  that  of  Japan;  not,  or  but  little,  fhining^ 
and  refembllng  the  grain  of  fugan 

From  thefe  firfl:  obfervations  Mr  Reaumur  perceived 
that  ppicelains  differed  confiderably.  That  he  might 
examine  them  further,  he  expofed  them  to  a  violent 
heat.  More  effential  differences  than  thofe  of  the  grain 
appeared  upon  this  trial ;  for  the  Japanefe  porcelain 
was  unalterable  by  the  fire,  and  all  tiie  European  were 
melted. 


it  may  be  entirely  compofed  of  vitrifiable  OT  fufible 
matters  ;  and  in  this  cafe,  by  expofing  it  to  the  adion 
of  fire,  it  will  be  adually  melted  or  vitrified,  if  the  heat 
be  fufficlently  ftrong  and  long  continued.  But  as  this 
change  is  not  made  inftaiitly,  efpecially  when  the  heat 
is  not  very  violent ;  and  as  it  paffes  through  different 
ftages  or  degrees,  which  may  be  more  eafily  obferved  as 
the  heat  is  better  managed  ;  hence,  by  Hopping  In  pro¬ 
per  time  the  application  of  heat  to  porcelain  made  in 
this  manner,  we  may  obtain  it  in  an  intermediate  llatc 
betwixt  thofe  of  crude  earths  and  of  completely  vitri¬ 
fied  fubftances,  and  alfo  poffeffed  of  the  femitranfparen- 
cy  and  of  the  other  fenfible  qualities  of  porcelain.  Wc 
know  alfo,  that  if  fuch  porcelain  be  expofed  to  a  ftrong- 
er  degree  of  heat,  it  will  then  be  completely  fiifed  and 
entirely  vitrified.  But  the  European  porcelains  tried 
by  Mr  Reaumur  had  this  fiifibility ;  from  which  her- 
concluded,  that  their  compofitlon  is  founded  upon  the- 
above-mentioned  principle. 

In  the  feconff  place,  a  pafte  of  porcelain  may  be  com¬ 
pofed  of  fufible  and  vitrifiable  matter,  mixed  with  a 
certain  proportion  of  another  matter  which  is  abfolute- 
ly  unfufible  in  the  fires  of  our  furnaces.  We  may  ea¬ 
fily  perceive,  that  if  fuch  a  mixture  be  expofed  to  a  - 
heat  fufficient  to  melt  entirely  the  vitrifiable  ingredient, 
that  this  matter  will  actually  melt:  but  as  It  is  Inter¬ 
mixed  with  another  matter  whicli  does  not  melt,  and' 
wluch  coiifequently  preferves  its  confiftency  and  opa¬ 
city,  the  whole  muff  form  a  compound  partly  opaque 
and  partly  traiifparent,  or  rather  a  femitranfparent  mafs  ;  . 
that  is,  a  femivitrified  fubllaiice  or  porcelain,  but  of  a 
kind  very  different  from  the  former ;  for  as  the  fufi- 
ble  part  of  this  latter  has  produced  all  its  effe6l,  and 
as  it  has  been  as  much  fufed  as  it  can  be  during  the 
baking  of  the  porcelain,  the  compound  may  be  expofed 
a.  fecond  time  to  a  more  violent  fire,  witl^out  approach¬ 
ing  nearer  to  a  complete  viti'ification,  or  without  de¬ 
parting  from  its  llate  of  porcelain.  But  as  oriental 
porcelain  has  precifely  thefe  appearances  and  properties, 
Mr  Reaumur  concludes  with  reafon,  that  it  is  compofed 
upon  this  principle ;  and  he  afterwards  confirmed  his 
opinion  by  undeniable  fa£ls. 

Mr  Reaumur  examined  the  pe^tun-tfe  and  kao-lin  oF 
the  Chinefe,  and  having  expofed  them  feparately  to  a 
violent  fire,  he  difeovered  that  the  pe-tun-tfe  had  fufed 
without  addition,  and  that  the  kao-lin  had  given  no- 
fign  of  fufibility.  He  afterwards  mixed  thefe  matters, 
and  formed  cakes  of  them,  which  by  baking  were  con¬ 
verted  into  porcelain,  fimilar  to  that  of  China.  Mr 
Reaumur  eafily  found,  that  the  pe-tun-tfe  of  the  Chi- 
iiefe  was  a  hard  Hone  of  the  kind  called  mtrifiabley  but 
much  more  fufible  than  any  of  thofe  whldi  were  known 
in  Europe  ;  and  that  the  kao-lin  was  a  talky  matter, 
reduced  to  a  veiy  fine  powder.  From  tliat  time  he 
hoped  to  make  a  porcelain  of  the  fame  kind  as  the  Chi¬ 
nefe  with  materials  found  in  France.  Whether  he  could 
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This  effential  difference  betwixt  the  Japanefe  and  not  find,  any  materials^  equal  to  thofe  of  China,  particu- 
European  porcelains  fuggefted  to  Mr  Reaumur  a  very  larly  that  material  andogous  to  the  pe-tun-tfe  •  of  the 


jkjUA  - - 00 -  - -  -  " 

ingenious  thought,  and  in  many  refpeds  true,  concern.- 
in«*  the  nature  of  porcekiin  in  general.  As  all  porce¬ 
lains  fomewhat  refemble  glafs  in  eonfiftence  and  tranf- 
parency,  though  they  are  lefs  compa6t  and  much  lefs 
tranfpareiit,  Mr  Reaumur  confidered  them  as  femivitrifi- 
cations..  But  every  fubitance  may  appear,  and  may  ac¬ 
tually  be,  in  a  femivitrified  Hate  in  two  ways;  for,  firft, 
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Chinefe,  or  becaiife  other  occupations  prevented  the  con¬ 
tinuance  of  his  refearches,  we  do  not  know ;  but  wc 
find,  from  his  fecond  memoir  upon  porcelain,  that  lie 
afterwards  attempted  to  make,  an  artificial  pc-tun-tfc, 
by  mixing  our  vitrifiable  ftoiies  witli  falts  capable  of 
rendering  them  fufible,  or  even  ,by  fubilitutmg  for  it 
glafs  ready  formed,  and  by  adding  to  thefe  fuch  fub- 
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t^orcijlaio  ftances  as'  he  thought  might  be  fqhftltutcd  for  kao-iin. 

"  But  he  probably  found  he  c#u]d  not  execute  tliefe  m- 
Who  con  tentions for  he  did  not  refume  this  fubjeft  from  thq 
yerted  ^lafsyear  1729  to  1739,  when  he  gave  a  procefs  for  con- 
into  a  kind  y.ertiiig  common,  glafs  to  a  finguUr  kind  of  porcelain, 
to  which  he  had  given  his  name,  and  of  which  an  ac¬ 
count  is  given  under  Chemistry,  0^591 — 594.  See 
3^^  aifo  the  article  GLAss^Porcelain, 

He  is  mif-  Although  Mr  Reaumur  has  furmoiinted  many  difii- 
fbmT  ci^i^^ties,  and  has  given  jaft  notions  concerning  this  fub- 
ticulafsr"  mitlakcn,  or  rather  milled,  in  two 

important  points.  His  hrll  error  concerns  the  Saxon 
porcelain,  which  he  confounds  with  the  other  fufible 
porcelains  made  in  Europe.  Formerly,  indeed,  a  por¬ 
celain  might  be  made  in  Saxony,  compoftd  entirely  of 
fufible  or  vitnTiable  materials,  the  vitrification  of  which 
Was  flopt  in  proper  time,  and  which  Mr  Reaumur  had 
examined.  But  now  we  are  certainly  informed,  that 
all  of  that  countiy  is  capable  of  refilling  the  moll  vio¬ 
lent  fires  without  fufion,  as  well  at  leall  as  thofe  of  Chi¬ 
na  and  Japan.  Mr  Reaumur  might  have  been  mif- 
led  by  the  appearance  of  the  internal  texture  of  this 
porcelain.  For  when  a  piece  of  it  is  broken,  its  inter¬ 
nal  furface  does  not  appear  granulous,  but  compafl, 
uniform,  fmooth,  Ihining,  and  much  rcRmbling  white 
enamel.  But  this  appearance,  fo  far  from  (bowing  that 
Saxon  porcelain  is  a  fufed  qr  vitrified  fubftance,  proves 
that  it  is  not  entirely  compofed  of  fufible  matters.  All 
who  have  confidered  attentively  this  fubjed  know,  that 
the  internal  furface  of  the  moll  fufible  porcelains  is  alfo 
the  kail  denfe  and  kail  pompad  ;  the  reafon  of  which 
is,  that  no  vitreous  matter  can  be  fmootli  and  denfe  in¬ 
ternally,  unlefs  it  has  been  completely  fufed.  But  if 
the  denfity  and  Ihining  appearance  of  the  internal 'fur- 
face  of  the  Saxon  porcelain  were  only  the  efteds  of  the 
hifion  of  a  vitreous  matter,  how  could  we  conceive  that 
velfels  formed  oF  that  matter  Ihould  have  fullained  the 
necelfar)-  fufion  for  giving  this  denfity  and  Ihining  ap¬ 
pearance,  without  having  entirely  loft  their  lhape  ?  The 
inipoflibility  of  this  is  evident  to  any  perfons  who  have 
been  converfant  in  thefe  matters  and  in  the  fiiiion  of 
r^J\  glafs. 

between^^  quality  of  the  Saxon  poreelaiu  mull  therefore 

Saxon  and  another  caufe.  It  does  indeed  contain, 

*rien^a»  every  porcelain  does,  particularly  thofe  6f  China  and 
Vorce!a:n  Japan,  a  fufible  fubllance,  which  has  been  even  com¬ 
pletely  fufed  during  the  baking.  Its  denfity  alfo,  and 
its  internal  lullre,  proceed  chiefly  from  this  fufed  mat¬ 
ter  :  but  we  are  alfo  certain,  that  it  contains  a  large 
quantity  of  a  fubllance  abfolutely  unfuliblc,  from  which 
it  receives  its  admirable  whitenefs,  its  iirmnef^  and  fo- 
lidity,  during  the  baking ;  in  a  word,  whkli  fiipplies 
the  place  of  the  oriental  kao-lin,  and  which  has  the  pro¬ 
perty  of  contrading  its  dimensions  confiderably  while 
5t  incorporates  with  the  fufible  fubllance.  If  it  be  fub- 
jeded  to,  the  moll  decifive  trial,  namely,  the  adion  of  a 
1  capable  of  melting  every  porcelain  compo- 

Cwfm.h,a.  fed  of  fufible  matters  alone,  “  I  affirm  (fays  Mr  Mac- 
quer),  after  many  experiments,  that  it  cannot  be  fufed, 
unlefs  by  a  fire  capable  alfo  of  melting  the  beft  lapa- 
nefe  porcelain  ’>  Tl,e  Saxon  porcelain  is  therefore  not 
to  be  confounded  with  thofe  which  are  ^-itreous  and  fu- 
fible  ;  but  IS  in  its  ki*d  as  excellent  as  that  of  Japan, 
«nd  perhaps  fopenor,  as  we  fuall  fee  when  we  iumc- 
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rate  the  qualities  which  conftitute  the  excetlenec  of  por.  VorttUitti 
cebiin,  The  fubjed  of  Mr  ReaninuFs  fecond  error,  or 
at  leall  that  which  he  has  not  fufliciently  explained,  13 
the  kao-lin  of  China.  According  to  him,  this  matter 
is  a  fine  talky  powder,  from  the  mixture  of  which  witlx 
pe-tun-tfe  the  oriental  porcelain  is  formed.  Polfibly  a 
very  finely  ground  talky  fubftance  mixed  with  pe-tun- 
tfe  might  form  a  porcelain  fimilar  to  the  oriental ;  but 
perfons  acquainted  with  the  manufadure  of  any  porce¬ 
lain  miift  perceive  the  impoflibility  of  forming  veflels, 
unlefs  the  palle  of  which  they  are  made  be  fo  dudik 
and  tenacious  that  it  may  be  worked  upon  a  potter’3 
latlie,  or  at  lead  that  it  may  be  moulded.  But  talks, 
or  any  kinds  of  (lories,  however  finely  ground,  cannot 
acquire  the  requifite  tenacity,  whicli  clays  only,  of  all 
known  earthy  fubftances,  pofTefs.  The  Chinefe  porce¬ 
lain  vtlTels  evidently  appear  to  be  turned  upon  the  lathe, 
finoe  they  retain  the  marks  of  it:  hence  they  muft 
have  been  formed  of  a  very  tenacious  paile,  and  confe- 
quently  the  kao-lin  is  not  a  purely  talky  matter,  but  Is 
mixed  with  clay  ;  or  elfe  the  pe-tun-tfe  and  kao-lin  are  ' 
not,  as  Mr  Reaumur  fuppofes,  the  only  Ingredients  of 
which  Cliinefe  porcelain  is  fonned,  but  a  fufticient  quan¬ 
tity  of  feme  binding  matter,  unknown  to  Father  d'En- 
trecolks  and  Mr  Reaumur,  muft  be  alfo  added. 

,  Although,  ftnee  hir  Reaumur,  no  fcientific  perfon  Manuk«5Io« 
lias  written  concerning  porcelain,  many  have  attempted  *’ic5>  of  por- 
to  make  it.  Manufadories  have  been  eftabliflied  in 
moll  all  the  dates  of  Europe.  Befides  that  of  Saxony, 
which  has  been  long  eftabli filed,  porcelain  is  alfo 
at  Vienna,  at  Frankendal,  ^and  lately  in  the  neighbour¬ 
hood  of  Berlin.  All  thefe  Gcnnan  porcelains  are  fimi- 
lar  to  the  Saxon  ;  and  are  made  of  materials  of  the  fame 
kind,  although  they  differ  fomewhat  from  each  other. 

England  and  Italy  alfo  have  their  porcelains,  the  chief 
of  whicli  are  thofe  of  Chelfca  and  of  Naples.  M.  de  la 
Condamine,  in  his  lad  journey  into  Italy,  vifited  a  ma- 
nufadiire  of  porcelain  eftablifhtd  at  Florence  by  the 
marquis  de  la  Ginori,  then  governor  of  Leghorn.  M.  ^ 

de  la  Condamine  obferved  particularly  the  large  fize  of 
fome  pieces  of  this  porcelain.  He  fays  he  faw  datues 
and  groups  half  as  large  as  nature,  modelled  from  fomc 
of  the  fined  antiques.  I  he  furnaces  in  which  the  por¬ 
celain  was  baked  were  condrudled  with  much  art,  and 
lined  with  bricks  made  of  the  pprcelain  materials.  The 
pade  of  this  porcelain  is  very  besiiitiful ;  and  from  the 
grain  of  broken  pieces,  it  appears  to  have  all  the  quali¬ 
ties  of  the  bed  Chinefe  porcelain.  A  whiter  glazing 
would  be  defirable,  which  they  might  probably  attain, 
if  the  Marquis  Ginori  was  not  determined  to  ufe  thofe 
materials  only  which  were  found  in  that  country. 

But  in  no  ftate  of  Europe  have  fuclx  attempts  been 
made  to  difeover  porcelain,  or  fo  many  manufadories 
of  it  been  edablifhed,  as  In  France.  Before  even  Mr 
Reaumur  had  publifhed  on  this  fubjed,  porcelain  wa« 
made  at  St  Cloud,  and  in  the  fiiburb  of  St  Antoine  at 
Paris,  which  was  of  the  vitreous  and  fufible  kind,  but 
confiderably  beautiful.  Since  that  time,  confiderable 
manufadories  of  it  have  been  edablifhed  at  Chantilly^ 
at  Villeroi,  and  at  Orleans ;  the  porcelains  of  which 
have  a  dldinguiflied  merit.  But  the  porcelain  produ¬ 
ced  in  the  king’s  manufadure  at  Sevres  holds  at  pre- 
fent  the  fird  rank  from  its  fhining  white,  its  'beautiful 
glazing,  and  .Goioured  grounds,  fo  which  no  porcelain 
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?«rce’ain,  has  cver  equallt?^  It,  The  magniTiecRce  of  the  ;gilding, 
- - -  the  regularity  and  elegance  of  its  forms,  fmpais  every 

thing  of  the  kind.  r  i  •  j*r 

Mr  Guettard  has  pubHfhed  an  account  ot  his  dilco- 
veries  on  this  fubjea,  in  the  Memoirs  of  the  Academy 
of  Sciences  for  the  year  1 765.  The  kao  lin  which  he 
employed  v/as  a  white  argillaceous  earth,  tilled  with  mi¬ 
ca,  which  he  found  in  the  neighbourhood  of  Akn^on  j 
and  his  pe-tun-tfe  is  a  hard,  qiiaitzofc,  grit  flone,  found 
abundantly  in  the  fame  country,  with  which  the  itreets 
of  Alem^on  are  paved.  We  alfo  know  that  Mr  Guet- 
tard  had  begun  to  make  kis  experiments  on  porcelain 
with  thefc  materials  in  the  year  1751,  together  with 
the  then  Duke  of  Orleans,  to  whom  he  was  attached, 
I'hc  Count  de  Lauraguais,  of  the  Academy  of  Sciences, 
engaged  in  the  purfuit  of  porcelain  for  fevcral  years 
with  uncommon  ardour  and  conflancy.  He  fpared  no 
trouble  nor  expence  to  attain  his  purpofe,  which  was  td 
make  porcelain  equal  in  all  refpedis  to  that  of  China  ' 
and  Japan.  He  fhowed  loine  pieces  made  by  him  in  the 
year  1766  to  the  membei's  of  the  Academy  of  Scien¬ 
ces.  The  perfons  appointed  by  them  to  examine  it 
gave  their  opinion,  “  that  of  all  the  porcelains  made  in 
the  country,  that  of  the  Count  Je  Dauraguais  moll  re- 
fcmbles  the  porcelain  of  China  and  Japan  iu  folidity, 
grain,  and  untufibility.’’  It  were  to  be  willied  that  it 
pofTefTed  equally  the  other  qualities  efTcntial  to  the  ex¬ 
cellence  of  porcelain,  namely,  the  whitenefs  and  lultre 
obfervable  in  the  ancient  Japaiiefe  porcelain. 

We  fhall  now  (how  what  thofe  qualities  are  which 
conllitute  the  perfedfion  of  porcelain.  We.  muH  full 
carefully  diftingiillh  the  qualities  which  only  contribute 
to  the  beauty  and  external  ajipearaiice,  from  the  intrin- 
fic  and  effential  properties  iu  which  the  goodnefs  and 
folidity  of  porcelain  conllft.  All  perfons  who  have 
made  experiments  in  this  way  have  foon  difeovered  the 
polFibility  of  making  compounds  very  white,  beautifully 
fcmi-tranfparent,  and  covered  with  a  Ihining  glazing  ; 
but  which  cannot  be  worked  for  want  of  tenacity,  are 
not  fudiciently  compadf,  arc  effentially  fufibie,  are  fub- 
jedl  to  break  by  fudden  application  of  heat  and  cold ; 
and,  killly,  the  glazing  of  which  cracks,  becomes  rough, 
and  confequcntly  lofes  its  luilre  by  uie,  becaufe  it  is 
too  foft. 

On  the  other  fide,  ^  we  lhall  alfo  find  it  not  difficult 
to  compofe  very  tenacious  pailes  which  (hall  be  capabic 
of  being  eafily  worked  and  well  baked ,  which  in  the 
baking  {hall  acquite  the  defirablc  hardnets  and  deiiiity  ; 
which  are  unfiilibic,  and  capable  of  fuftalning  very  well 
the  fudden  change  of  heat  and  cola  ;  and,  in  a  word, 
wliich  Avail  have  all  the  qualities  of  the  moll  excellent 
porcelain  excepting  whitenefs  and  beauty.  \ye  fhall 
foon  fee  that  the  materials  fit  for  the  compofition  of 
fuch  porcelains  may  be  found  abundantly  in  every  coun¬ 
try.  The  only  difficulty^  then,  in  this  inquiry  concern¬ 
ing  porcelain,  Is  to  unite  beauty  and  goodnefs  in  one 
compofition ;  and  indeed  nature  feems  to  be  very 
fparing  of  materials  fit  for  this  purpofe,  and  therefore 
perfed  porcelain  will  always  be  a  dear  and  valuable 
^  commodity. 

Stone-ware  Thofe  potteries  which  wc  call  J}one~nvare  arc  not  of 
X  kind  of  modem  Invention,  and  have  all  the  eflential  qualities  of 
porcelain,  the  bell  japanefe.  For  if  we  except  vdiitencfs,  on  which 
alone  the  femi-tranfparency  depends,  and  compare  all 
the  properties  of  Japanefe  porcelain  with  thofe  of  our 
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flone-ware,  no  differercc  can  be  found  betwixt  them.  Pr.rccMn. 
'I'he  fame  grain  appears  internally  in  both  ;  the  fame  — 
found  is  produced  by  ftriking  them  when  properly  fuf- 
pended  ;  the  fame  denfity,  the  fame  hardnefs  by  which 
llicy  Itrike  lire  with  ficei,  the  fame  faculty  of  fuftalning 
the  heat  of  boiling  liquors  without  breaking,  and  the 
fame  iinfufibility  in  fire,  are  obfervable.  LalUy,  if  the 
earths  of  which  ftone-warc  is  made  were  free  from  hete¬ 
rogeneous  colouring  matters,  which  prevent  their  wliite- 
nefs  and  femi-tranlpaiency  ;  if  veli'els  were  carefully 
formed  ;  if  all  the  proper  attentions  were  given  ;  and  if 
thefii  vcffels  were  covered  over  with  a  fine  glazing — they 
would  be  as  perfed  porcelain  as  that  of  Japan.  The 
moft  perfect  porcelain,  therefore,  is  nothing  ejfe  than  a 
fine  white  ftone-warc. 

Earths  of  this  kind  are  probably  more  rare  in  Europe 
than  in  Japan  and  China.  And  probably  alfo  the  w-unt 
of  ihefe  earths  was  the  caufe  that  the'firft  makers  of 
porcelain  in  this  country  confined  themfelves  to  an  ex¬ 
ternal  imitation,  by  employing  nothing  but  vitrifiable 
matters  with  fufibie  falts  and  adinall  quantity  of  white 
earth,  from  which  fufibie  and  vitreous  porcelains  were 
compofed,  which  might  be  called  fulfi  porcelains,  ButGenume 
things  are  much  changed  fince  thefe  firll  attempts.  Be- porcelain 
Kviesthe  difcovencs  ot  the  Count  de  Lamaguais  and  ofj?’*^^ 

Mr  Guettard,  genuine  white  porcelains  have  been  made 
a  long  time  ago  in  Germany,  erpcclally  in  Saxony  andEuropcu 
at  Frankendai. 

'i'hclc  porcelains  are  not  inferior  in  any  refuel;  to 
the  oriental ;  they  are  even  much  fuperior  in  ^beauty 
raid  w'hitcncfs  to  the  modern  oriental  porcelain,  which 
lias  much  degenerated  in  thefe  rcfpe(fts ;  they  feein  even 
to  excel  the  oriental  in  the  moft  valuable  quality  of 
porcelain,  namely,  the  property  of  fuftalning  the  fud¬ 
den  change  of  heat  and  cold.  We  cannot  judge  of  the 
quality  of  porcelain  by  a  fiight  tnal  ;  for  fo  many  cir¬ 
ca- nilances  concur  to  make  a  piece  of  porcekun  capable 
or  incapable  of  fuftaining  the  fudden  application  of  heat 
and  of  cold,  that  if  at  the  fame  time  boiling  water  be 
poured  into  tw»  veflels,  one  of  whicdi  is  good  porcelain 
and  the  other  bad,  the  former  may  poflibly  break  and 
the  latter  remain  entire.  The  only  true  method  of  dif- 
covering  good  porcelain  in  this  refped  is,  to  examine 
feveral  pieces  of  it  which  are  daily  ufed  ;  for  inllance, 
a  fet  of  coffee-cups.^  But  it  has  been  obferved,  that  iu 
many  fuch  pieces  of  oriental  porcelain,  which  have  been 
long  and  daily  ufed,  cracks  in  the  diredion  of  their 
height  may  be  always  perceived,  which  are  never  feen  in 
the  g®od  European  porcelains. 

Every  one  talks  ot  porcelain,  and  yet  few  are  con-E^ccellency 
noifieurs  of  it.  None  can  be  conTidercd  as  fuch  but  thofe 
who  have  long  made  it  an  objeft  of  their  inquiries. 

That  the  ancient  Japanefe  porcelain  is  the  moil  perfeftlain/ 
is  a  general  opinion.  This  porcelain  is  indeed  very  beau¬ 
tiful,  and  wx  muft  alfo  acknowledge  that  its  quality  is 
excellent.  It  has  been  our  model,  and  has  long  been 
the  objcdl  of  our  admiration  and  emulation  ;  but  which 
we  have  been  never  able  to  equal,  and  which  many  per¬ 
fons  believe  never  can  be  equalled;  Some  perfons  even 
decry  the  Saxon  porcelain  for  a  quality  which  really 
gives  it  a  fuperiority  to  the  Japanefe,  namely,  the 
greater  fmoothnefs,  luftre,  and  lefs  granulous  appearance 
of  its  internal  fiirface  than  the  oriental.  The  refcin- 
blance  of  this  furface  to  that  of  glafs  has  evidently  fug- 
gefted  this  notion  5  and  it  would  be  well  founded  if  the 
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1?cnc!stn,  (lenfity  and  luftre  of  tWs  porcelain  proceeded  only  from 
a  fufible  and  vitreous  quality ;  but  as  they  do  not,  and 
as  this  porcelain  is  as  fixed  and  as  unfufible  as  the  Ja^ 
panefe,  its  denfity,  fo  far  from  being  a  fault,  is  a  valu- 
able  quality ;  for  we  mull  allow,  that  of  porcelains  equal 
ill  other  refpefts,  tliofe  are  beft  which  are  moft  firm  and 
-compa<5l.  Hence  the  interior  fubflance  of  the  Japanefe 
.porcelain  is  cflecmed  for  its  greater  denfity,  compadnefs, 
and  hiftre,  than  our  vitreous  fand  or  fritt  porcelains ; 
becaufe  thefe  qualities  indicate  greater  cohefion,  and 
more  intimate  incorporation  of  its  parts.  For  the  fame 
reafon  alfo  the  fuperior  denfity  of  the  Saxon  porcelain 
ought  to  give  it  the  preference  to  the  Japanefe.  Be- 
fides,  nothing  would  be  eafier  than  to  give  the  Saxon 
porcelain  the  graniilous  texture  of  the  Japanefe,  by 
-mixing  with  the  pafte  a  certain  quantity  of  fand.  But 
the  perfons  who  perfected  .that  maiiufadure  were  cer¬ 
tainly  fenfible  that  fuch  a  conformity  to  the  Japanefe 
porcelain  would  lefien  the  merit  of  theirs  :  for  we  know, 
that  in  general  porcelains  are  better  in  ^proportion  as 
they  contain  a  larger  proportion  of  clay  or  earth,  and 
lefs  of  fand,  flints,  or  other  matters  of  that  kind. 

What  we  have  faid  concerning  porcelain  in  general, 
and  the  principal  kinds  of  it,  feems  fufEcfent  to  give 
jull  notions  of  it,  if  not  to  perfons  who  without  coiifi- 
."dering  the  fiibjed  are  determined  to  prefer  the  moil 
ancient,  to  thofe,  at  leaft,  who  have  made  experiments 
on  this  fubjed,  or  who,  having  a  fufiicient  knowledge 
.of  chemiftry,  are  capable  of  ftudying  and  examining  it 
thoroughly.  We  fliall  finifli  this  article  by  giving  a 
fhort  defeription  of  the  method  of  manufaduring  por¬ 
celain  as  pradifed  in  Europe. 

The  bafis  of  the  porcelains  which  we  have  called  fu^ 
/ihky  vitreous y  or  falfe  porcelains y  is  called  by  artlfls  a 
fritt ;  which  is  nothing  elfe  than  a  mixture  of  fand  or 
of  powdered  flints,  with  falts  capable  of  difpofing  them 
to  fufion,  and  of  giving  them  a  great  vvhiteiiefs  by 
.means  of  a  fufliclent  heat.  This  fritt  is  to  be  then  mixed 
with  as  much,  and  no  more,  of  a  white  tenacious  earth 
of  an  argillaceous  or  marly  nature,  than  is  fufiicient  to 
make  it  capable  of  being  worked  upon  the  wheel.  The 
whole  mixture  is  to  be  well  ground  together  in  a  mill, 
and  made  into  a  pafte,  which  is  to  be  formed,  either 
upon  the  wheel  or  in  moulds,  into  pieces  of  fuch  forms 
as  are  required. 

Each  of  thefe  pieces,  when  dry,  is  to  be  put  into  a 
cafe  made  of  earthen  ware  (a)  ;  which  cafes  are  to  be 
ranged  in  piles  one  upon  another,  in  a  furnace  or  kiln, 
which  is  to  be  filled  with  thefe  to  the  roof.  The  fur¬ 
naces  are  chambers  or  cavities  of  vanous  forms  and 
fizes ;  and  are  fo  dlfpofed,  that  their  fire-place  is  placed 
on  the  outfide  oppohte  to  one  or  more  openings,  which 
communicate  within  the  furnace.  The  flame  of  the  fuel 
is  drawn  within  the  furnace,  the  air  of  which  rarefying, 
determines  a  current  of  air  from  without  Inwards,  as  in 
all  furnaces.  At  firft  a  veiy^  little  fire  is  made,  that  the 
fhrnace  may  be  heated  gradually,  and  is  to  be  increafed 
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more  and  more  till  the  porcelain  is  baked,  that  13,  til!  Porcelain., 
it  has  acquired  its  proper  hardnefs  and  tranfparency  ; 
which  is  known  by  taking  out  of  the  furnace  from  time 
to  time,  and  examining,  fniall  pieces  of  porcelain,  placed 
for  that  purpofe  fin  cafes  which  have  lateral  openings. 

When  thefe  pieces  fitow  that  the  porcelain  is  fufiiciently 
baked,  the  firft  is  no  longer  to  be  fupplled  with  fuel, 
the  furnace  is  to  be  cooled,  and  the  porcelain  taken  out, 
which  in  this  'ftate  refembles  white  marble  not  having  a 
fiiining  furface,  which  is  afterwards  to  be  given  by  co¬ 
wering  them  with  a  vitreous  compofition  called  the 
gta%mg.  ^ 

The  porcelain  when  baked  and  not  glazed  Is  called  Porcelaiii 
hifcuUy  which  is  more  or  lefs  beautiful  according  to 
nature  of  the  porcelain.  The  manufadure  of  Sevre^s 
excels  all  others  In  this  refpe^,  and  it  is  therefore  the 
only  one  which  can  produce  very  fine  pieces  of  fciilpturc  ; 
that  Is,  in  which  all  the  finenefs  of  the  workmanfhip  is 
preferved,  and  which  are  preferable  fin  fmootlinels  and 
whitenefs  to  the  fineft  marble  of  Italy. 

As  no  piece  of  fciilpture  of  this  kind  can  preferve  all 
the  delicacy  of  its  workmanfliip  when  covered  with  a 

t lazing,  and  as  fculptors  avoid  polllhing  their  marble 
gures,  becaufe  the  luftre  of  the  pofifli  is  difad  vantageous.^ 
therefore,  in  the  manufactures  of  Sevres,  all  figures  or 
little  ftatues,  and  even  fome  ornamental  vafes,  are  left  in 
the  ftate  of  bifeuit.  The  other  pieces  of  porcelain  arc- 
to  be  glazed  in  the  following  manner. 

A  glafs  is  firft  to  be  compofed  fuited  to  the  nature  Method  of 
of  the  porcelain  to  which  it  is  to  be  applied;  for  every  ^ 

glafs  is  not  fit  for  this  purpofe.  We  frequently 
that  a  glafs  which  makes  a  fine  glazing  for  one  porce-^  * 
lain  fhaH  make  a  veiy  bad  glazing  for  another  por¬ 
celain  ;  flialhcrack  In  many  places,  fhall  have  no  luftre, 
or  fliall  contain  bubbles.  The  glazing,  then,  muft  be 
appropriated  to  each  porcelain,  that  Is,  to  the  hardnefs 
and  denfity  of  the  ware,  and  to  the  ingredients  of  Its 
compofition,  &c. 

Thefe  glazings  are  prepared  by  previoufly  fufing  to¬ 
gether  all  the  fubftances  of  which  they  confift,  fo  as  to 
form  vitreous  mafles.  Thefe  mafies  are  to  be  ground 
very  finely  in  a  mill.  This  vitreous  powder  is  to  be 
mixed  with  a  fufiicient  quantity  of  water,  or  other  pro¬ 
per  liquor,  fo  that  the  mixture  fhall  have  the  confiftence 
©f  cream  of  milk.  The  pieces  of  porcelain  are  to  be 
covered  with  a  thin  ftratum  of  this  matter ;  and  when 
veiy  dry,  they  are  to  be  again  put  into  the  furnace  in 
the  fame  manner  as  before  for  the  forming  of  the  bifeuit, 
and  to  be  continued  there  till  the  glazing  be  well  fufed. 

The  neceflary  degree  of  fire  for  fufiiig  the  glazing  is 
much  lefs  than  that  for  baiting  the  pafte. 

The  pieces  of  porcelain  which  are  intended  to  remain 
white  are  now  finifhed ;  but  tliofe  which  are  to  be 
painted  and  gilded  muft  undergo  further  operations. 

The  colours  to  be  applied  are  the  fame  as  thofe  ufed 
fur  enamel  painting.  They  all  confift  of  metallic  calces 
bruifed  and  incorporated  with  a  very  fufible  glafs.  Cro¬ 
cus 


(a)  The  cafes  are  called  by  Englifh  potters  feggars.  They  are  generally  formed  of  coarfer  clays,  but  which 
•Hiuft  be  alfo  capable  of  fuftaining  the  heat  required  without  fufion.  By  means  of  rhefe  cafes  the  contained  por- 
.celain  is  preferved  from  the  fmoke  of  the  burning  fuel.  The  whitenefs  of  the  porcelain  depends  much 
x>n  their  compaitnefs  of  texture,  by  wfiikh  the  fmoke  is  excluded,  and  on  the  purity  of  the  clay  of  which 
ithey  are  made,  3 
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CHS  of  iron  furnifiies  a  i^ed  colour ;  gold  *  precipitated 
by  tin  makes  the  purple  and  violet;  copper  calcined  by 
Uclds  and  precipitated  by  ^n  alkali  glv^es  a  fine  green  ; 
zaffre  makes  the  blue  ;  earths  (lightly  ferruginous  pro¬ 
duce  a  yclloXv and,  laflly^  brewn  and  black  colours  are 
produced  by  calcined  iron,  together  wltli  a  deep  blue  of 
zaffre.  Thefe  Colours  being  ground  with  gum-water, 
dr  with  oil  of  fpike,  are  to  be  employed  for  the  paint- 
ihg  of  the  porcelain  with  defigns  of  flowers  and  other 
figures.  For  gilding,  a  powder  or  calx  of  gold  is  to 
be  applied  in  the  fame  manner  as  the  coloured  enamels. 
iThe  painted  and  gilded  porcelains  are  to  be  then  expo- 
fed  to  a  fire  capable  of  fufing  the  glafs,  with  which  the 
metallic  colours  are  mixed.  Thus  the  colours  are  made 
to  adhere,  and  at  the  fame  time  acquire  a  glofs  equal  to 
that  of  the  glazing.  The  gold  alone  has  not  then  a 
fhining  appearance,  which  muft  be  afterwards  given  to 
it  by  burnifhing  with  a  blood-flone. 

The  operations  for  the  unfufible  porcelains,  and  alfo 
for  fuch  as  are  of  the  nature  of  flone-ware,  are  fome- 
what  more  fimple.  The  fands  and  flones  which  enter  into 
their  compofitioii  are  to  be  ground  in  a  mill ;  the  earths 
or  clays  are  to  be  wafhed  :  the  materials  are  to  be  well 
mixed,  and  formed  into  a  pafle  :  the  pieces  are  firll 
rudely  formed  upon  a  potter’s  wheel ;  and  when  dry, 
or  half  dry,  they  are  turned  again  upon  the  wheel,  and 
their  form  is  made  more  pcrfe6l :  they  are  tlien  placed 
in  the  furnace  ;  not  to  bake  them,  but  only  to  apply  a 
fufficient  heat  to  give  them  fuch  r.  folldlly  that  they 
may  be  handled  without  breaking,  and  may  receive  the 
glazing.  As  the  pieces  of  porcelain  after  this  flight 
heat  are  very  dry,  they  imbibe  w^ater  readily.  This 
difpofition  aflifls  the  application  of  the  glazing.  The 
vltrifiable  or  vitrified  matter  of  this  glazing,  which  has 
been  prevloufly  ground  in  a  mill,  is  to  be  mixed  with 
fuch  a  quantity  of  water,  that  the  liquor  fhall  have  the 
confiftence  of  milk.  The  pieces  of  porcelain  are  haftily 
dipt  in  this  liquor,  the  water  of  which  they  Imbibe, 
and  thus  on  their  furface  Is  left  an  uniform  covering  of 
the  glazing  materials.  This  covering,  which  ought  to 
be  very  thin,  will  foon  become  fo  dry,  that  it  cannot 
flick  to  the  fingers  when  the  pieces  are  handled. 

The  pieces  of  this  porcelain  are  then  put  into  the 
furnace  to  be  pcrfedlly  baked.  The  heat  is  to  be  rai- 
fed  to  fuch  a  height,  that  all  within  the  furnace  (hall 
be  white,  and  the  cafes  (hall  be  undlftingulihable  from 
the  flame.  When,  by  taking  out  fmall  pieces,  the  por¬ 
celain  is  knov/n  to  be  fufficlently  baked,  the  fire  is  dlf- 
Contlnued,  and  the  furnace  cooled.  If  the  baking  has 
been  well  performed,  the  pieces  of  porcelain  will  be 
found  by  this  fmgle  operation  to  be  rendered  compad, 
fonorous,  clofc-grained,  moderately  glolTy,  and  covered 
externally  with  a  fine  glazing.  The  painting  and  gild¬ 
ing  of  this  porcelain  are  to  be  executed  in  a  manner  fi- 
milar  to  that  already  deferibed. 

PoRCFLAiN^Shell,  a  fpecles  of  Cvpr^a. 

PORCH,  in  architedture,  a  kind  of  veftibule  flip- 
ported  by  columns ;  much  ufed  at  the  entrance  of  the 
ancient  temples,  halls,  churches,  &c. 

A  porch,  in  the  ancient  arcbltefture,  was  a  veflibule, 
or  a  difpofition  of  Infulated  columns  ufually  crowned 
with  a  pediment,  forming  a  covert  place  before  the 
principal  door  of  a  temple  or  court  of  jufliee.  Such  is 
that  before  the  door  of  St  Paul’s,  Covent- Garden,  the 
work  of  Inigo  Jones.  When  a  porch  had  four  columns 
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in  front,  it  was  called  a  tetrajlyk  ;  when  fix,  htmjlyk  ; 
when  eight,  odojlyle^  8cc. 

Porch,  In  Greek  a  public  portico  in  Athens 
adorned  with  the  pidures  of  Polygnotus  and  other  emi¬ 
nent  painters.  It  was  In  this  portico  that  Zeao  the 
philofopher  taught ;  and  hence  his  followers  were  call¬ 
ed  S/o/rs.  See  Stoics  and  Zeno. 

PORCUPINE,  in  zoology.  See  Hystrjx. 

PoKCUPiNE-Mfin^  the  name  by  which  one  Edward 
Lambert,  who  had  a  diftempered  (l<in,  went  in  Lon¬ 
don.  We  have  the  following  account  of  him  in  the 
Phllofophical  Tranfadlons  for  1755,  by  Mr  Henry 
Baker,  F.  R.  S.  “  He  is  now  (fays  he)  40  years  of  age, 
and  It  is  24  years  fince  he  was  firil  (hown  to  the  focie- 
ty.  The  (lein  of  this  man,  except  on  his  head  and  face, 
the  palms  of  his  hands,  and  the  foies  of  his  feet.  Is  co¬ 
vered  with  cxcrefcenccs  that  refemble  an  Innumerable 
company  of  warts,  of  a  brown  colour  and  cylindrical  fi¬ 
gure  ;  dl  rlfing  to  an  equal  height,  which  is  about  an 
inch,  and  growing  as  clofe  as  poflible  to  each  other  at 
their  bafis  ;  but  fo  HifT  and  claftic  as  to  make  a  rufl- 
ling  noife  when  the  hand  is  drawn  over  them.  Thde 
cxercfcences  are  annually  (lied,  and  renewed  in  fome  of 
the  autumn  or  winter  months.  'Bhe  new  ones,  which 
are  of  a  paler  colour,  gradually  rife  up  from  beneath  as 
the  old  ones  fall  o(f ;  and  at  tliis  time  it  has  been  found 
ncceflary  for  him  to  lofe  a  little  blood,  to  prevent  a  flight 
ficknefs  which  he  had  been  ufed  to  fuffer  before  this  pre¬ 
caution  was  taken.  He  has  had  the  fmallpox,  and  he  has 
been  twice  fiilivated,  in  hopes  to  get  rid  of  this  difagree- 
ablc  covering  ;  but  though  jiifl  when  the  pudiilcs  of  the 
fjuallpox  had  fcalcd  off,  and  immediately  after  his  fall- 
vations,  his  (kin  appeared  white  and  fmootli,yet  theex- 
crefccnces  foon  returned  by  a  gradual  incrcafe,  and  his 
(lein  became  as  It  was  before.  His  health,  during  his 
whole  life,  has  been  remarkably  good  :  but  there  is  one 
particular  of  this  cafe  more  extraordinary  than  all  the 
reft  ;  this  man  has  had  fix  children,  and  all  of  them 
had  the  fame  rugged  covering  as  himfelf,  which  came 
on  like  his  own  about  nine  weeks  after  the  birth.  Of 
thefe  children  only  one  Is  now  living,  a  pretty  boy,  wlu> 
was  (liown  with  his  father.  It  appears,  therefore,  as 
Mr  Baker  remarks,  that  a  race  of  p/jple  might  be  pro¬ 
pagated  by  this  man,  as  dKferent  from  other  men  as 
an  African  is  from  an  Engliihman  ;  and  that  If  this 
fhould  have  happened  in  any  former  age,  and  the  acci¬ 
dental  original  have  been  forgotten,  there  would  be  the 
fame  objeclions  againft  their  being  derived  from  the 
fame  common  (lock  with  others  t  it  muft  therefore  be 
admitted  pofTible,  that  the  differences  now  fubfiftlng 
between  one  part  of  mankind  and  another  may  have 
been  produced  by  fome  fuch  accidental  caufc,  long  af¬ 
ter  the  earth  has  been  peopled  by  one  common  progcnl- 
tor.” 

PORE,  in  anatomy,  a  little  interftlce  or  fpacc  be¬ 
tween  the  parts  of  the  (kin,  ferving  for  perlpiration. 

PORELLA,  in  botany  ;  a  genus  of  the  natural  or¬ 
der  of  mufei,  belonging  to  the  cryptogamia  elafs  of 
plants.  The  antherje  are  multilocular,  full  of  natural 
pores,  with  an  operculum  ;  there  is  no  calyptra,  nor  pe¬ 
dicle  ;  the  capfules  contain  a  powder  like  thole  of  the 
other  moflTes  ;  and  their  manner  of  fliedding  this  powder 
Is  not  by  feparatlng  into  two  parts,  like  thole  of  the  le- 
lago  and  lycopodium,  but  l)y  opening  into  fevcral  holes 
on  all  Tides. 
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PORENTRU,  IS  a  town  of  SwifTerland,  In  Elfgaw, 
and  capital  of  the  territory  of  the  bifhop  of  Bafle,  It  has 
a  good  caftle,  where  he  refides.^  It  has  in  it,  however, 
nothing  elfe  worth  taking  notice  of,  except  the  cathe¬ 
dral.  The  bilhop  is  a  prince  of  the  empire.  It  is  feat- 
cd  on  the  river  Halle,  near  mount  Jura,  22  miles  fouth 
of  Bade.  E.  Long.  7.  2.  N.  Lat.  47.  34. 

PORISM,  in  geometry,  is  a  name  given  by  the 
ancient  geometers  to  two  clafTes  of  mathematical  propo- 
iitions.  Euclid  gives  this  name  to  propofitions  which 
are  involved  in  others  which  he  is  profefiedly  inveftiga- 
ting,  and  which,  although  not  his  principal  objedl,  are 
yet  obtained  along  with  it,  as  is  exprefled  by  their  name 
pori/matay  ‘‘  acquifitions.'*  Such  propofitions  are  now 
called  corollaries.  But  he  gives  the  fame  name,  by  way 
of  eminence,  to  a  particular  clafs  of  propofitions  which 
he  colledled  in  the  courfc  of  his  refearches,  and  feledled 
from  among  many  others  on  account  of  their  great  fub- 
ferviency  to  the  bufinefs  of  geometrical  inveiligation  in 
general.  Thefe  propofitions  were  fo  named  by  him, 
either  from  the  way  in  which  he  difcovered  them,  while 
he  was  invefiigating  fomething  elfe,  by  which  means 
they  might  be  confidcrcd  as  gains  or  acqiiifitions,  or  from 
their  utility  in  acquiring  farther  knowledge  as  fteps  in 
the  inveftigation.  In  this  fenfe  they  are  porifmata;  for 
fignifies  both  to  inveftigate  and  to  acquire  by  in- 
veftigation.  Thefe  propofitions  formed  a  colledlion, 
which  was  familiarly  known  to  the  ancient  geometers 
by  the  name  of  Euclid’s  borifms  ;  and  Pappus  of  Alex¬ 
andria  fays,  that  it  was  a  moft  ingenious  colledion  of 
many  things  conducive  to  the  analylis  or  folution  of  the 
moft  difficult  problems,  and  which  afforded  great  delight 
to  thofe  who  were  able  to  underftand  and  to  inveftigate 
them. 

Unfortunately  for  mathematical  fcience,  however,  this 
valuable  coile(ftion  is  now  loft,  and  it  ftill  remains  a  doubt¬ 
ful  qiieftion  in  what  manner  the  ancients  conduced  their 
refearches  upon  this  curious  fubjed.  We  have,  however, 
reafon  to  believe  that  tlieir  method  w^s  excellent  both 
in  principle  and  extent,  for  their  analyfis  led  them  to 
many  profound  difeoveries,  and  was  reftridled  by  the  fe- 
vereft  logic.  The  only  account  we  have  of  this  clafs 
of  geometrical  propofitions,  is  in  a  ' Vagment  of  Pappus, 
m  which  he  attempts  a  general  definition  of  them  as  a 
fet  of  mathematical  propofitions  diftinguiihable  in  kind 
from  all  others ;  but  of  this  diftindlion  nothing  remains, 
except  a  criticifm  on  a  definition  of  them  given  by  fome 
geometers,  and  with  which  he  finds  fault,  as  defining 
them  only  by  an  accidental  circumftance,  Porijma 
^  quod  deficit  hypothefi  a  theoremate  localid^ 

Pappus  then  proceeds  to  give  an  account  of  Euclid’s 
porifms ;  but  the  enunciations  are  fo  extremely  defec¬ 
tive,  at  the  fame  time  that  they  refer  to  a  figure  now 
loft,  that  Ur  Halley  confeffes  the  fragment  in  qiieftion 
to  be  beyond  his  comprelienfion. 

fhe  high  encomiums  given  by  Pappus  to  thefe  pro¬ 
pofitions  have  excited  the  curiofity  of  the  greateft  geo¬ 
meters  of ^  modern  times,  who  have  attempted  to  dif- 
^ver  their  nature  and  manner  of  inveftigation.  M. 
Fermat,  a  French  mathematician  of  the  laft  century, 
himfelf  to  the  definition  which  Pappus  cri- 
ticifes,  publifhed  an  introdudlion  (for  this  is  its  modeft 
title)  to  this  fubjed,  which  many  others  tried  to  eluci¬ 
date  in  vain.  At  length  Dr  Simfon  of  Glafg  ow,  by 
^auent  inquiry  and  foiRc  lucky  thoughtS|  obtained 
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reftoration  of  the  porifms  of  Euclid,  which  has  all  the  Porifm^ 
appearance  of  being  juft.  It  precifely  correfponds  to 
Pappus’s  defeription  of  them.  All  the  lemmas  which 
Pappus  has  given  for  the  better  underftanding  of  Eu¬ 
clid’s  propofitions  are  equally  applicable  to  thofe  of 
Dr  Simfon,  which  are  found  to  differ  from  local  theo¬ 
rems  precifely  as  Pappus  affirms  thofe  of  Euclid  to 
have  done.  ^  They  require  a  particular  mode  of  analyfis, 
and  are  of  immenfe  fervice  in  geometrical  inveftigation  j 
on  which  account  they  may  juftly  claim  our  atten¬ 
tion. 

While  Dr  Simfon  was  employed  in  this  inquiry,  he 
carried  on  a  correfpondence  upon  the  fubjed  with  the 
late  Dr  M.  Stewart,  profeffor  of  mathematics  in  the 
uiiiverfity  of  Edinburgh  ;  who,  befides  entering  into  Dr 
Simfon’s  views,  and  communicating  to  him  many  curi¬ 
ous  porifms,  purfued  the  fame  fubjeft  in  a  new  and  very 
dif]ferent  diredion.  He  publiftied  the  refult  of  his  in¬ 
quiries  in  i74^>  under  the  title  of  General  Theorems, 
not  caring  to  give  them  any  other  name,  left  he  might 
appear  to  anticipate  the  labours  of  his  friend  and  for¬ 
mer  preceptor.  The  greater  part  of  the  propofitions 
contained  In  that  work  are  porifms,  but  without  de- 
monftrations  ;  therefore,  whoever  wllhes  to  inveftigate 
one  of  the  moft  curious  fubjeds  in  geometry,  will  tlier<» 
find  abundance  of  materials,  and  an  ample  field  for  dif- 
cuffion. 

Dr  Simfon  defines  a  porifm  to  be  <<  a  propofition,  in 
which  it  is  propofed  to  demonftrate,  that  one  or  more 
things  are  given,  between  which,  and  every  one  of  in¬ 
numerable  other  things  not  given,  but  affumed  accord¬ 
ing  to  a  given  law,  a  certain  relation  deferibed  In  the 
propofition  is  ftiown  to  take  place.” 

This  definition  is  not  a  little  obfeure,  but  will  be 
plainer  if  expreffed  thus :  “  A  porifm  is  a  propofition 
affirming  the  poffibility  of  finding  fuch  conditions  a» 
will  render  a  certain  problem  indeterminate,  or  capable 
cf  innumerable  folutions.”  This  definition  agrees  with 
Pappus’s  Idea  of  thefe  propofitions,  fo  far  at  leaft  as 
they  can  be  underftood  from  the  fragment  already  men¬ 
tioned  ;  for  the  propofitions  here  defined,  like  thofe 
which  he  deferibes,  are,  luridly  fpeaking,  rieitlier  theo¬ 
rems  nor  problems,  but  of  an  intermediate  nature  be¬ 
tween  both  ;  for  they  neither  fimply  enunciate  a  truth 
to  be  demonftrated,  nor  propofe  a  queftion  to  be  refol- 
ved,  but  are  affirmations  of  a  truth  in  which  the  deter¬ 
mination  of  an  unknown  quantity  is  involved.  In  as 
far,  therefore,  as  they  affert  that  a  certain  problem  may 
become  Indeterminate,  they  are  of  the  nature  of  theo¬ 
rems  ;  and,  in  as  far  as  they  feek  to  difeover  the  condi¬ 
tions  by  which  that  Is  brought  about,  they  are  of  the 
nature  of  problems. 

We  ffiall  endeavour  to  make  our  readers  underftand 
this  fubjed  diftindly,  by  confidering  them  in  the 
way  in  which  it  is  probable  they  occurred  to  the  an¬ 
cient  geometers  in  the  courle  of  their  refearches :  this 
will  at  the  fame  time  ffiow  the  nature  of  the  analyfis  pe¬ 
culiar  to  them,  and  their  great  ufe  in  the  folution  of 
problems. 

It  appears  to  be  certain,  that  it  lias  been  the  folution  of 
problems  w'hich,  in  all  ftates  of  the  mathematical  fei-  . 
ences,  has  led  to  the  difeovery  of  geometrical  truths ; 
the  firft  mathematical  inquiries,  in  particular,  muft  have 
occurred  in  the  form  of  queftions,  where  fomething  was 
given,  and  fomething  required  to  be  done  \  and  by  the 
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reafoning  neceffary  to  anfwer  thefe  queflions,  or  to  dlf 
cover  the  relation  between  the  things  given  and  thofe 
to  be  found,  many  truths  were  fuggefted,  which  came 
afterwards  to  be  the  fubjeft  of  feparate  demonftra- 

tions.  1  r  I 

The  number  of  thefe  was  the  greater,  becaule  the  an¬ 
cient  geometers  always  undertook  the  folution  of  pro¬ 
blems,  with  a  fcrupulous  and  minute  attention,  info- 
much  that  they  would  fcarcely  fuffer  any  of  the  collate¬ 
ral  truths  to  efcape  their  obfervation. 

Now,  as  this  cautious  manner  of  proceeding  gave  an 
opportunity  of  laying  hold  of  every  collateral  truth  con- 
nedled  with  the  main  objeA  of  inquiry,  thefe  geometers 
foon  perceived,  that  there  were  many  problems  which  in 
certain  cafes  would  admit  of  no  folution  whatever,  in 
confequence  of  a  particular  relation  taking  place  among 
the  quantities  which  were  given.  Such  problems  were 
faid  to  become  impoflible  :  and  it  was  foon  perceived, 
that  this  always  happened  w'hen  one  of  the  conditions 
of  the  problem  was  inconfiftent  with  the  reft.  Thus, 
when  it  was  required  to*  divide  a  line,  fo  that  the  rec¬ 
tangle  contained  by  its  fegments  might  be  equal  to  a 
given  fpace,  it  is  evident  that  this  was  pofiible  only  when 
the  given  fpace  w’Rslefs  than  the  fquare  of  half  the  line; 
for  when  it  was  otherwlfe,  the  two  conditions  denning, 
the  one  the  magnitude  of  the  line,  and  the  other  the 
reftangle  of  its  fegments,  were  inco»ftftent  with  each 
other.  ^  Such  cafes  would  occur  in  the  folution  of  the 
moft  fimple  problems  ;  but  if  they  were  more  compli¬ 
cated,  it  muft  have  been  remarked,  that  the  conftruc- 
tions  would  fometimes  fail,  for  a  reafon  dlredly  contra¬ 
ry  to  that  juft  now  afligned.  Cafes  would  occUi,  where 
the  lines,  which  by  their  interfedion  were  to  determine 

the  thing  fought,  inftead  of  interfeaing  each  other  as 

they  did  commonly,  or  of  not  meeting  at  ali  as  in  the 
above  mentioned  cafe  of  impoflibility,  would  coincide 
with  one  another  entirely,  and  of  courfe  leave  the  pro- 
i)lem  unrefolved.  It  would  appear  to  geometers  upon 
a  little  refleaion,  that  fince,  in  the  cafe  of  determinate 
problems,  the  thing  required  was  determined  by  the  in- 
terfeaion  of  the  two  lines  already  mentioned,  that  is, 
by  the  points  common  to  both ;  fo  in  the  cafe  of  their 
coincidence,  as  all  their  parts  were  in  common,  every 
one  of  thefe  points  muft  give  a  folution,  or,  in  other 
words,  the  folutlons  muft  be  indefinite  in  number. 

Upon  inquiry,  it  would  be  found  that  this  proceed¬ 
ed  from  fome  condition  of  the  problem  having  been  in¬ 
volved  in  another,  fo  that,  in  fad,  there  was  but  one, 
which  did  not  leave  a  fufficlcnt  number  of  independent 
conditions  to  limit  the  problem  to  a  fingle  or  to  any  de¬ 
terminate  number  of  folutlons.  It  would  foon  be  per- 
'  ceived,  that  thefe  cafes  formed  very  curious  propoliiions 
of  an  intermediate  nature  between  problems  and  theo¬ 
rems  •,  and  that  they  admitted  of  being  enunciated  in  a 
manner  peculiarly  elegant  and  concife.  It  was  to  iuch 
propolitions  that  the  ancients' gave  the  name  oi  port fms* 
This  dedudflon  requires  to  be  illuft rated  by  an  example  ; 
fuppofe,  therefore,  that  it  were  required  to  refolve  the 
following  problem. 

A  circle  ABC  (fig.  ftraight  line  DE,  and  a 

point  F,  being  given  in  pofition,  to  find  a  point  G  in  the 
ftraight  line  DE  fucli,  that  GF,  the  line  drawn  from 
it  to  the  given  point,  ftiall  be  equal  to  GB,  the  line 
drawn  from  it  touching  the  given  circle. 

Suppofe  G  to  be  found,  and  GB  to  be  drawn  touch¬ 


ing  the  given  circle  ABC  in  B,  let  H  be  its  centre,  join 
HB,  and  let  HD  be  perpendicular  to  DE.  From  D 
draw  DL,  touching  the  circle  ABC  in  L,  and  join  HL ; 
alfo  from  the  centre  G,  with  the  diftance  GB  or  GF, 
deferibe  the  circle  BKF,  meeting  HD  in  the  points  K 
and  K'.  Then  HD  and  DL  are  given  in  pofition  and 
magnitude  ;  and  becaufe  GB  touches  the  circle  ABC, 
HBG  is  a  right  angle  ;  and  fince  G  is  the  centre  of  the 
circle  BKF,  therefore  HB  touches  the  circle  BKF,  and 
HB*=  the  rectangle  K  HK  ;  which  redangle  -f  DK" 
=:HD%  becaufe  ICK  is  bifeded  in  D,  therefore 
HLH-KD*  =  DH*=:HL'and  =LD’;  therefore  DK’ 

-  DL%  and  DK=DL  j  and  fince  DL  is  given  in  mag¬ 
nitude,  DK  is  alfo  given,  and  K  is  a  given  point  :  for  the 
fame  reafon  K'  is  a  given  point,  and  the  point  F  being 
given  by  hypothefis,  the  circle  BKP  is  given  by  pofition. 
The  point  G,  the  centre  of  the  circle,  is  therefore  gi¬ 
ven,  which  was  to  be  found.  Hence  this  conftrudion  : 

Having  drawn  HD  perpendicular  to  DE,  and  DL 
touching  the  circle  ABC,  make  DK  and  DK  each 
equal  to  DL,  and  find  G  the  centre  of  the  circle  de- 
feribed  through  the  points  K'FK  ;  that  is,  let  h  K  be 
joined  and  bifeded  at  right  angles  by  MN,  which  meets 
de  in  G,  G  will  be  the  point  required  ;  that  is,  if 
GB  be  drawn  touching  the  circle  ABC,  and  GF  to  the 
given  point,  GB  is  equal  to  GF.^ 

The  fynthetical  demonftration  is  eafily  derived  from 
the  preceding  analyfis  ;  but  it  muft  be  remarked,  that  in 
fome  cafes  this  conftrudion  fails.  For,  firft,  if  F  fall 
anywhere  in  DH,  as  at  F,  the  line  MN  becomes  paral¬ 
lel  to  DE,  and  the  point  G  is  nowhere  to  be  found  ;  or^ 
in  other  words,  it  is  at  an  infinite  diftance  from  D.-— 
This  is  true  in  general ;  but  if  the  given  point  F  coin¬ 
cides  with  K,  then  MN  evidently  coincides  with  DE  ; 
fo  that,  agreeable  to  a  remark  already  made,  eveiy^  point 
of  the  line  DE  may  be  taken  for  G,  and  will  fatisfy 
the  conditions  of  the  problem  ;  that  is  to  fay,  GB  will 
be  equal  to  GK,  wherever  the  point  G  be  taken  in  the 
line  DE  :  the  fame  is  true  if  F  coincide  with  K.  Thus 
we  have  an  inftance  of  a  problem,  and  that  too  a  vciy 
fimple  one,  which,  in  general,  admits  but  of  one  folu¬ 
tion  ;  but  which,  in  one  particular  cafe,  when  a  certain 
relation  takes  place  among  the  things  given,  becomes 
inde  nite,  and  admits  of  innumerable  folutlons.  The 
propofitioii  which  refults  from  this  cafe  of  the  problem 
is  a  porifm,  and  may  be  thus  enunciated  : 

“  A  circle  ABC  being  given  by  pofition,  and  alfo  a 
ftraight  line  DE,  which  does  not  cut  the  circle,  a  point 
K  may  be  found,  fuch,  that  if  G  be  any  puint  what¬ 
ever  In  DE,  the  ftraight  line  drawn  from  G  to  the 
point  K  (hall  be  equal  to  the  ftraight  line  drawn  from 
G  touching  the  given  circle  ABC.*’ 

The  problem  which  follows  appears  te  have  led  to 
the  difeovery  of  many  porifms, 

A  circle  ABC  (»’g.  2.)  and  two  points  D,  E,  in  a 
diameter  of  it  being  given,  to  find  a  point  F  in  the  cir¬ 
cumference  of  the  given  circle  *,  from  which,  it  ftraight 
lines  be  drawn  to  the  given  points  E,  D,  thefe  ftraight 
lines  fhall  have  to  one  another  the  given  ratio  of  ^  to  /?, 
which  is  fuppbfed  to  be  that  of  a  greater  to  a  lefs. — 
Suppofe  the  problem  refolved,  and  that  F  is  found,  fo 
that  FE  has  to  FD  the  given  ratio  of  ^  to  i,  produce 
EF  towards  B,  bifedl  the  angle  EFD  by  FI-,  and 
DFB  by  FM  :  therefore  EL  :  LD  :  :  EF  :  ID,  that 
is  in  a  given  ratio,  and  fince  ED  is  given,  each  of  the  feg- 
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_ ments  EL,  LD,  IS  given,  and  the  point  L  is  alfo  given  ; 

- ^ - -  becaufe  DFB  is  bifeaed  by  FM,  EM:MD  :  :  EF:FD, 

that  is,  in  a  given  ratio,  and  therefore  M  is  given. 
Since  DFL  is  half  of  DFE,  and  DFM  half  of  DFB, 
therefore  LFxM  is  half  of  (DFE + DFB),  therefore 
LFM  is  a  right  angle  ;  and  fince  the  points  L,  M,  are 
given,  the  point  F  is  in  the  circumference  of  a  circle 
deferibed  upon  LM  as  a  diameter,  and  therefore  given 
in  pofition.  Now  the  point  F  is  alfo  in  the  circumfe¬ 
rence  of  the  given  circle  ABC,  therefore  it  is  in  the  in- 
terfeaion  of  the  two  given  circumferences,  and  there¬ 
fore  is  found.  Hence  this  conftni6lion  :  Divide  ED 
jn  L,  fo  that  EL  may  be  to  LD  in  the  given  ratio  of 
«  to  and  produce  ED  alfo  to  M,  fo  that  EM  may 
be  to  MD  in  the  fame  given  ratio  of  «  to  /S ;  bife^l 
LM  in  N,  and  from  the  centre  N,  with  the  dillanee 
NL,  deferibe  the  femicircle  LFM;  and  the  point  F,  In 
which  it  interfedls  the  circle  ABC,  is  the  point  re¬ 
quired. 

The  fyntlietical  demonftration  Is  ealily  derived  from 
the  preceding  analyfis.  .  It  muft,  however,  be  remark¬ 
ed,  that  the  coiiftruaion  fails  when  the  circle  LFM 
ialls  either  wliolly  within  or  wholly  without  the  circle 
ABC,  fo  that  the  circumferences  do  not  interfedl ;  and 
in  thefe  cafes  the  problem  cannot  be  folved.  It  is  alfo 
obvious  that  the  conllrudfion  will  fail  in  another  cafe, 
viz.  when  the  tv/o  circumferences  LFM,  ABC,  entire- 
ly  coincide.  ^  In  this  cafe,  it  is  farther  evident,  that 
every  point  In  the  cmcumfereiice  ABC  will  anfwer  the 
conditions  of  the  problem,  which  is  therefore  capable 
of  numberlefs  folutions,  and  may,  as  in  the  former  in- 
Fances,  be  converted  into  a  porifm.  We  now  inquire, 
therefore,  in  what  circiimftances  the  point  L  will  coin¬ 
cide  with  A,  and  alfo  the  point  M  with  C,  and  of  con- 
fequence  the  circumference  LFM  with  ABC.  If  we 
fuppofe  that  they  coincide  E  A  ;  AD  :  :  «  :  #5 ;  :  EC  : 
CD,  and  EA  ;  EC  : :  AD  :  CD,  or  by  converlion  E  A 
:  AC  ;  :  AD  :  CD — AD  ;  :  AD  :  2DO,  O  being  the 
centre  of  the  circle  ABC  ;  therefore,  alfo,  EA:  AO  :  : 

AD  :  DO,  and  by  compofition  EO  :  AO  :  :  AO  ;  DO, 
therefore  EOxOD  =  AO*.  Hence,  if  the  given  points 
Pla^e  E  and  D  (fig.  3.)  be  fo  fituated,  that  EOxODrr 
CCCCXin  AO%  and  at  the  fame  time  «  ;  /5 : :  EA  :  AD  ;  :  EC  ; 

CD,  the  problem  admits  of  numberlefs  folutions;  and 
if  either  of  the  points  D  or  E  be  given,  the  other  point, 
and  alfo  the  ratio  which  will  render  the  problem  inde¬ 
terminate,  may  be  found.  Hence  we  have  this  po¬ 
A  circle  ABC,  and  alfo  a  point  D  being  given, 
another  point  E  may  be  found,  fuch  that  the  two  lines 
infle6tcd  from  thefe  points  to  any  point  in  the  circum¬ 
ference  ABC,  fhall  have  to  each  other  a  given  ra.tio, 
which  ratio  is  alfo  to  be  found. Hence  alfo  we  have 
an  example  of  the  derivation  of  porifms  from  one  ano¬ 
ther,  for  the  circle  ABC,  and  the  points  D  and  E  re- 
maining  as  before  (fig.  3.),  if,  through  D,  we  draw 
^y  line  whatever  HDB,  meeting  the  circle  In  B  and 
H  ;  and  if  the  lines  EB,  EH,  be  alfo  drawn,  thefe  lines 
will  cut  off  equal  circumferences  BF,  HG.  Let  FC 
be  drawn,  and  it  is  plain  from  the  foregoing  analyfis, 

5  th^efore  if 

OG,  OB,  be  drawn,  the  angles  BOC,  COG,  are  alfo 
equal ;  and  confequently  the  angles  DOB,  DOG.  In 
the  fame  manner,  by  joining  AB,  the  angle  DBE  be- 
ing  bifetted  by  BA,  it  is  evident  that  the  angle  AOF 
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IS  equal  to  AOH,  and  therefore  the  angle  FOB  to  Ponfra. 
HOG,  that  is,  the  arch  FB  to  tlie  arch  HG.  This  — 
propofition  appears  to  have  been  the  laft  but  one  in 
the  third  book  of  Euclid’s  Porifms,  and  tlie  manner  of 
its  enunciation  in  the  porifmatic  form  is  obvious. 

The  preceding  propofition  alfo  affords  an  illuflration 
of  the  remark,  that  the  conditions  of  a  problem  are  in¬ 
volved  in  one  another  in  the  porifmatic  or  indefinite  cafa; 
for  here  feveral  independent  conditions  are  laid  down, 
by  the  help  of  which  the  problem  is  to  be  refolved. 

Two  points  D  and  E  are  given,  from  which  two  lines 
are  to  be  Infle(fled,  and  a  circumfei^ence  ABC,  in  which 
thefe  lines  are  to  meet,  as  alfo  a  ratio  which  ‘thefe  lines 
are  to  have  to  each  other.  Now  thefe  conditions  arc 
all  independent  on  one  another,  fo  that  any  one  may  he 
changed  without  any  change  whatever  in  the  reft.  This 
is  true  in  general ;  but  yet  in  one  cafe,  viz.  when  the 
points  are  fo  related  to  one  another  that  their  reeff angle 
under  their  diftances  from  the  centre  is  equal  to  the 
fquare  of  the  radius  of  the  circle  ;  it  follows  from  the 
preceding  aualyfis,  that  the  ratio  of  the  iiiheaed  lines 
is  no  longer  a  matter  of  choice,  but  a  neceffaiy  confe- 
quence  of  this  dlfpofition  of  the  points. 

From  what  has  been  already  faid,  w^e  may  trace  the 
imperfed  definition  of  a  porifm  which  Pappus  aferibes 
to  the  later  geometers,  viz.  that  it  differs  from  a  local 
theorem,  by  w^anting  the  hypothecs  affumed  In  that 
theorem.— Now,  to  underftand  this,  it  muft  be  obferved, 
that  if  we  take  one  of  the  propofitions  called  loci,  and 
make  the  conftrudlon  of  the  figure,  a  part  of  the  hypo- 
thefis,  we  get  what  was  called  by  the  ancient  geo^ 
meters  a  local  theorem.  If,  again,  in  the  enunciation  of 
the  theorem,  that  part  of  the  hypothefis  which  contains 
the  conflrudlon  be  fuppreffed,  the  propofition  thence 
ariling  will  be  a  porifm,  for  It  will  enunciate  a  truth, 
and  will  require  to  the  full  underftanding  and  invefliga- 
tion  of  that  truth,  that  fomething  fhould  be  found,  viz. 
the  clrcumftatices  in  the  conftruaion  fuppofed  to  be  o- 
mitted. 

Thus,  when  we  fay,  if  from  two  given  points  E,  D, 

3')  ftraight  lines  EF,  FD,  are  infle(ft:ed  to  a 
third  point  I,  fo  as  to  be  to  one  another  in  a  given  ra¬ 
tio,  the  point  F  Is  In  the  circumference  of  a  given 
circle,  w’^e  have  a  locus.  But  w'hen  converfely  it  Is 
faid,  if  a  circle  ABC,  of  wdiich  the  centre  is  O, 
be  given  by  pofition,  as  alfo  a  point  E ;  and  If  D  be  ta¬ 
ken  in  the  line  EO,  fo  that  EOxOD  =  AO*  ;  and  if 
from  E  and  D  the  lines  EF,  DF  be  infleaed  to  any 
point  of  the  circumference  ABC,  the  ratio  of  EF  to 
DF  wdll  be  given,  viz.  the  fame  with  that  of  Ei\.  to 
AD,  we  have  a  local  theorem. 

Laftly,  when  It  is  faid,  if  a  circle  ABC  be  given  by 
pofition,  and  alfo  a  point  E,  a  point  D  may  be  found, 
iuch  that  If  EF,  FD  be  infleaed  from  E  and  D  to  any 
point  F  ill  the  circumference  ABC,  thefe  lines  fhall 
have  a  given  ratio  to  ooe  another,  the  propofition  be¬ 
comes  a  porifm,  aud  is  the  fame  that  has  juft  now  been 
inveftigated. 

Hence  It  is  evident,  that  the  local  theorerais  changed 
Into  a  porifm,  by  leaving  out  what  relates  to  the  deter¬ 
mination  of  D,  and  of  the  given  ratio.  But  though  all  • 

propofitions  formed  in  this  way  from  the  converfion  of 
loci,  are  porifms,  yet  all  porifms  are  not  formed  from 
the  converfion  of  loci ;  the  firft,  for  inftance,  of  the  pre¬ 
ceding  cannot  by  converfion  be  changed  into  a  locus  * 

therefore 


FOR 


I  397  I 


P  O 


R 


Porlfm.  therefore  Fermat’s  Idea  of  porifms,  founded  upon  this 
*  circumllance,  could  not  fail  to  be  imperfeft. 

To  confirm  the  truth  of  the  preceding  theory,  it  may 
be  added,  that  profeffor  Dr  Stewart,  m  a  paper  read 
a  confiderable  time  ago  before  the  Philofophical  Society 
of  Edinburgh,  defines  a  porifm  to  be  ‘‘A  proportion 
affirming  the  pofllbility  of  finding  one  or  more  condi¬ 
tions  of  an  indeterminate  theorem where,  by  an  in¬ 
determinate  theorem,  he  meant  one  which  expreiTes  a  re¬ 
lation  between  certain  quantities  that  are  determinate 
and  certain  others  that  are  indeterminate ;  a  definition 
which  evidently  agrees  with  the  explanations  wliich  have 
been  here  given. 

If  the  idea  which  we  have  given  of  thefc  propofitions 
be  juft,  it  follows,  that  they  are  to  be  difeovered  by 
confideriiig  thofc  cafes  in  which  the  conftru£lion  of  a  * 
problem  fails,  in  confeqiience  of  the  lines  which  by 
their  interfe(^ion,  or  the  points  which  by  their  pofi- 
tion,  were  to  determine  the  problem  required,  happen¬ 
ing  to  coincide  with  one  another.  A  porifm  may 
therefore  be  deduced  from  the  problem  to  which  it  be¬ 
longs,  juft  as  propofitions  concerning  the  maxima  and 
minima  of  quantities  are  deduced  from  the  problems  of 
which  they  form  limitations;  and  fuch  is  the  moft  natu¬ 
ral  and  obvious  analylis  of  which  this  clafs  of  propofi- 
tions  admits. 

The  following  porifm  is  the  firft  of  Euclid’s,  and  the 
firft  alfo  which  was  reftored.  It  is  given  here  to  exem¬ 
plify  the  advantage  which,  in  iiiveftlgations  of  this  kind, 
may  be  derived  from  employing  the  ia'w  of  continuity 
in  its  utmoft  extent,  and  piirfuhig  porifms  to  thofe  ex¬ 
treme  cafe's  where  the  indeterminate  magnitudes  increafe 
ad  infinitum* 


niuft  pafs  through  the  point  to  be  found  M  ;  for  if  not, 
it  may  be  demonftrated  juft  as  above,  that  AE"  does 
not  pafs  through  H,  contrary  to  the  fuppofition.  1  he 
point  to  be  found  is  therefore  in  the  line  E'B,  which  is 
given  in  pofition.  Now  if  from  E  there  be  drawn  EP 
parallel  to  AE',  and  ES  parallel  to  BE',  BS  :  SE  : :  BL 

SExBL  AP  .  PF  .  .  AF  .  FO— . 

AP  ’ 


PciifiC. 


LNir': 


BS 

therefore  FG  :  LN  : ; 


,  and  AP :  PE  : :  AF  :  FG:i:: 

FfExAT .  SExBL 
AP' 


BS 


PEXAF 


XBS  :  SEXBLXAP ;  wherefore  the  ratio  of  FG-  to 
LN  is  compounded  of  the  ratios  of  AF  to  BL,  PE  to 
ES,  and  BS  to  AP  ;  but  PE  :  SE  : :  AE' :  BE',  and 
BS  :  AP:  :  DB  :  DA  for  DB  :  BS  :  :  DE' :  E'E  :  : 
DA  :  AP ;  therefore  the  ratio  ol  FG  to  LN  is  com* 
pounded  of  the  ratios  of  AF  to  BL,  AE'  to  BE',  and 
DB  to  DA.  In  like  manner,  becaufe  E"  ig  a  point  in 
the  line  DE  and  AE",  BE"  are  infieaed  to  it,  the 
ratio  of  FH  to  LM  is  compounded  of  the  fame  ratios 
of  AF  to  BL,  AE'  to  BE',  and  DB  to  DA  ;  there- 
fore  FH  :  LM  :  :  FG :  NL  (and  confequently)  :  :  FIG 
:  MN;  but  th.e  ratio  of  HG  to  MN  is  given,  being  the 
fame  as  that  of  a  to  /G  ;  the  ratio  of  F  H  to  LM  is 
therefore  alfo  given,  and  FH  being  given,  i^M  is  given 
in  magnitude.  Now  LM  is  paiaJlel  to  BE',  a  line 
given  in  pofition  ;  therefore  M  is  in  a  line  parallel 
to  AB,  and  given  in  pofition  ;  therefore  tlie  point  M, 
and  alio  the  line  KLM,  drawn  through  it  parallel  to 
BE',  are  given  in  pofition,  which  were  to  be  found. 
Hence  tliis  conftriK^ion  :  From  A  draw  AE'  parallel 
to  FK,  fa  as  to  meet  DE  in  E' ;  join  BE',  and  take  in 
it  BQ^  fo  that  «  :  ,g  :  :  HF  ;  B^and  through  Q^raw 


Plate 


This  porifm  may  be  confidcred  as  having  occurred  in  B  F '' "mcelhiff^O  M 

the  folut^n  of  the  following  problem:  TwrTpoints  A,  B,  t'U  «  1>E  E 

(fig.  4.)  and  alfo  three  ftraight  lines  DE,  FK,  KL,  be- 
CCCCXin  Ing  given  in  pofition,  together  with  two  points  H  and  M 
in  two  of  thefe  lines,  to  infled  from  A  and  B  to  a  point 
in  the  third,  two  lines  that  (hall  cut  off  from  KF  and 
KL  two  fegments,  adjacent  to  the  given,  points  H  and 
M,  having  to  one  another  the  given  ratio  of  «  to  n. 

Now,  to  find  whether  a  porifm  be  conneded  with  this 
problem,  fuppofe  that  there  is,  and  that  the  following 
propofition  is  true.  Two  points  A  and  B,  and  two 
ftraight  lines  DE,  FK,  being  given  in  pofition,  and 

alfo  a  point  H  in  one  of  them,  a  line  LK  may  be  found,  n  *  -c 

and  alfo  a  point  in  It  M,  both  given  ill  pofition,  fuch  be  all  parallel  to  .  But  u  the  ratio 


in  M  ;  through  M  draw  KML  parallel  to  BE ,  then  is 
KML  the  line  and  M  the  point  which  were  to  be 
found. :  There  are  two  lines  which  will  anfwer  the  con*' 
ditlons  of  this  poi  ilm  ;  for  if  in  QB,  produced  on  the 
other  fide  of  B,  there  be  taken  B  </=  BQ ,  and  if  q  m 
be  drawn  parallel  to  AB,  cutting  MB  in  m;  and  if  m  k 
be  drawn  parallel  to  BQ^  the  part  m  rij  cut  oft  by  EB 
produced,  will  be- equal  to  MN,  and  have  to  HG  the 
ratio  required.  It  is  plain,  that  whatever  be  tlie  ratio 
of  a  to  /?,  and  whate.ver  be  the  magnitude  of  FH,  if  the 
other  things. given  remain  the  fame,  the  lines  found  will 


that  AE  and  BE  infltded  from  the  points  A  and  B 
to  any  point  whatever  of  tire  line  DE,  fhafi  cut  offfiom 
the  other  lines  FK  and  LK  fegments  HG  and  MN 
adjacent  to  the  given  points  H  and  M,  having  to  one 
another  the  given  ratio  of  a  to  r- 

Firft,  let  AE ,  BE',  be  infieaed  to  the  point  E',  fo 
tiiat  AE'  may  be  parallel  to  FK,  tlien  fhall  E'B  be  pa¬ 
rallel  to  KI.,,  the  line  to  be  found  ;  for  if  it  be  not  pa¬ 
rallel  to  KL,  the  point  of  tlieir  interfeaion  muft  be  at 
a  finite  diftance  from  the  point  M?  and '  therefore- ma¬ 
king  as  G  to  cr;  fo  this  diftance- to  a  fourthrproportional, 
the  diftanc^  from  FI  at  which  AE'  interfeas  1*  K,  will 
be  equal  to  lliat  fourth  proportional.  But  AE'  does 
not  interfea  FK,  for  they  are  parallel  by  eonftruaion  ; 
therefore  BE'  cannot  interfea  KL,  which  is  therefore 
parallel  to  BE',  a  line  given  in  pofition.  Again,  let 
AE  ",  BE ',  be  infieaed  to  E",  fo  that  AE'  may  pafs 
through  the  given  point  FI :  then  it  is  plain  that  13 


main  the  fame  likewife,  and  if  only  the  point  H  vary 
the  pofition  of  KL  will  remain  the  fame,  and  the  point 
M  will  vary. 

Another  general  remark  which  may  be  made  on  the 
analyfis  of  porifms  is,  that  it  often  happens,  as  in  the 
laft  example,  that  the  magnitudes  required  may  all,  or 
a  part  of  them,  be  found  by  confidering  the  extreme 
cafes  j  but  for  the  difcovei7  of  ti.e  relation  between 
them,  and  the  indefimte  magnitudes,  we  muft  have  ic- 
couife  to  the  hypothefis  of  the  porifm  in  its  moil  gene¬ 
ral  or  indefinite  form  ;  and  muft  eiideavxiur  fo  to  con- 
dud  the  reafoning,  that  the  indefinite  magnitudes  may 
at  length  totally  difappear,  and  leave  a  propofition  af- 
fcitiiig  the  relation  between  determinate  magiiitii  e> 
only. 

For  this  purpofe  Dr'  SImfen  frequently  einplovs  two 
ftatementa  of  the  general  hy  pothefis,  which  he  compares 
togctlier.  As  for  iuilur.ee,  in  ius  analyfis  of  the  laft  po- 

r  rUiu, 
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‘Po  ifra  nfm,  he  affumea  not  only  E,  any  point  in  the  line  DE, 
t— ^11*^  another  point  0>  anywhere  in  the  fame  line, 
to  both  of  which  he  fuppofes  lines  to  be  inflefted  from 
the  points  A,  B.  This  double  llatement,  however, 
cannot  be  made  without  rendering  the  inveftigation  long 
and  complicated ;  nor  is  it  even  neceflary,  for  it  may  be 
avoided  by  having  recourfe  to  fimpler  perl'ms,  or  to  iociy 
or  to  propofitions  of  the  data^  1  he  following  porifm 
is  given  as  an  example  where  this  is  done  with  fome 
difficulty,  but  with  confiderable  advantage  both  with 
regard  to  the  fimplicity  and  ffiortnefs  of  the  demonllra- 
tion.  It  will  bc  proper  to  premife  the  following  lemma. 
Let  AB  (fig.  7.)  be  a  ftraight  line,  and  D,  L  any 
^CCCCXlh  points  in  it,  one  of  which  D  is  between  A  and  Bj 

^  T  B  * 

let  CL  be  any  ftraight  line,  -^'AD 

LL 


CL 


'DB 

DA- 


CL 


LA, 


CL 


^DB‘=ADXDH+DBXDG=ABXLE+EKX 


LB 
'CL 
LB-+:^LD‘. 


GH ;  wherefore 

CL 
Let 


DA*+^bB-=^LA‘+ 

^E.D. 


there  be  thi'ee  ftraight  lines  AB,  AC,  CB 
given  in  pofition  (fig/5.)  ;  and  from  any  point  what¬ 
ever  in  one  of  them,  as  D,  let  perpendiculars  be  drawn 
to  the  other  two,  as  DF,  DE,  a  point  G  may  be  found, 
fuch,  that  if  GD  be  drawn  from  it  to  the  point  D,  the 
fquare  of  that  line  fhall  have  a  given  ratio  to  the  fum  of 
the  fquares  of  the  perpendiculars  DF  and  DE,  which 
ratio  is  to  be  found. 

Draw  AH,  BK  perpendicular  to  BC  and  AC;  and 
in  AB  take  L,  fo  that  AL  ;  LB  ; ;  AH*  :  BK^• : 
AC  :CB*.  The  point  L  is  therefore  given;  and  if 
N  be  taken,  fo  as  to  have  to  AL  the  fame  ratio  that 
AB  has  to  AH  ,  N  will  be  given  in  magnitude.  Al- 
fo,  fince  AH* :  BK* ; ;  AL  :  LB,  and  AH^ :  AB* :  : 
AL  :  N,  fquo  BK* :  AB*  :  :  LB  :  N,  Draw  LO, 
LM  perpendicular  to  AC,  CB  |  LO,  LM  are  there¬ 
fore  given  in  magnitude.  Now,  becaufe  AB* :  BK* ;  : 

AD*:DF%  N:LB;:  AD*:DF*,  andDF^=i^ 

N 


•AD’ ;  and  for  the  fame  reafon  DE’;=:^^*BD*;but, 

N  '  » 

LB 

by  the  preceding  lemma,  — ^  'AD 


LB 


^  N  ^  N 


that  is,  DE‘-fDF-= 


Join^LG  then  by  hypothc- 


Placc  CL  perpen- 


N 

•AL'+:^-BL*+-^-DL* 

N  N 

LO’+LM-+:^-DL'. 

N 

ils  L0*-4-LM’',  as  to  LG*,  the  fame  ratio  as  DF*-f« 
DE*  has  to  DG%*  let  it  be  that  of  R  to  N,  then  L0*  + 

LM-  =  ^-LG* ;  and  therefore  DE  - +DF‘ = ^-LG'^ 

r^-DL^-}  but  DE‘+DF-=?-DG';  therefore,  | 

•LG’+®^-DL-=r^-DG-,and4?-DL‘=5  (DG-— 
N  N  N  ^ 


N 


-dicular  to  AB,  and  through  the  points  A,  C,  B,  de- 
feribe  a  circle;  and  let  CL  meet  it  again  in  E,  and  join 
AE,  BE.  Draw  DG  parallel  to  CE,  meeting  AE 
and  BE  in  H  and  G.  Draw  EK  parallel  to  AB. 

CL  :  LB  :  :(LA  ;  LE;;)  LA* :  LAXLE=i^  LA* 

CL :  LA  : :  (LB  ;  LE ; :)  LB’:LBxLE=^-BL*. 

Now  CL  :  LB  :  :  LA  :  LE  :  :  (EK)  LD  :  KH,  and 
CL  :  LA  : :  L  B  :  L  E  : :  (EK)  LD  :  KG  ;  therefore, 
{ V.  24.)  CL  :  AB  ::  (LD  :  GH  ;:)  LD* ;  EKxGH- 

:=^-LD- ;  therefore  ^•LA-+  L+  ^ 

*LD-=ABXLE  +  EKXGH.  Again,  CL  :  LA : : 

f  LB  :  LE  :  :  DB  :  DG  :  ;)  DB* :  DBxDG=^^ 

and  CL  :  LB  ; :  (LA;  LE  :  :  DA  :  DH;  :) 

DAXDH=~-DA*;  therefore  ^D A*  + 


LG*)  ;  therefore  DG* — LG*  has  to  DL*  a  conftant 
ratio,  viz.  that  of  AB  to  R.  The  angle  DLG  is  there- 
fore  a  right  angle,  and  the  ratio  of  AB  to  R  that  of 
equality,  otherwife  LD  would  be  given  in  magnitude, 
contmiy  to  the  fuppofitlon,  LG  is  therefore  given  in 
pofition  :  and  fincc  R  :  N  ; :  AB  :  N  ; :  LO  *  +  LM* ; 
LG* ;  therefore  the  fquare  of  LG,  and  confequently 
LG,  Is  given  in  magnitude,  T  he  point  G  is  there^ 
fore  given,  and  alfo  the  ratio  of  DE*-}-DF*  to  DG*, 
which  is  the  fame  with  that  of  AB  to  N. 

The  conftru6lion  cafily  follows  from  the  analyfis,  but 
it  may  be  rendered  more  iimple  ;  for  fince  AH^ :  AB» 

: :  AL  :  N,  and  BK^ :  AB* ;  :  BL  ;  N;  therefore  AH* 
-f  BIO:  AB^ : :  AB  ;  N.  LIkewife,  if  AG,  BG,  be 
joined,  AB  :  N  ; :  AH*  :  AG*,  and  AB:N::B10; 
BG* ;  wherefore  AB  :  N :  :  AK^+^K.*:  AG’-f-BG^ 
and  AG*-(-BG-=::AB^ ;  therefore  the  angle  AGB  is  a 
right  one,  and  AL ;  LG  : ;  LG  :  LB.  If  therefore  AB 
be  divided  in  L,  fo  that  AL  :  LB  : :  AH* :  BK^ ;  and 
if  LG,  a  mean  proportional  between  AL  and  LB,  be 
placed  perpendicular  to  AB,  G  will  be  the  point  re¬ 
quired. 

The  ftep  in  the  analyfis,  by  which  a  fecond  intro- 
dinftlon  of  the  general  liypothefis  is  avoided,  is  that  in 
which  the  angle  GLD  is  concluded  to  be  a  right  angle ; 
which  follows  from  DG^ — GL*,  having  a  given  ratio  to 
LD^  \  at  the  fame  timethat  LD  is  of  no  determinate  mag¬ 
nitude.  For,  if  poffible,  let  GLD  be  obtufe  (fig.  6.), 
and  let  the  perpendicular  from  G  to  AB  meet  it  in  V, 
therefore  V  is  given:  and  fince  GD — LG^=LD*-f- 
2DLxLV  ;  therefore,  by  the  fuppofitlon,  LD*-f-2DL 
XLV  mull  have. a  given  ratio  to  LD* ;  therefore  the 
ratio  of  LD*  to  DLxVL,  that  is,  of  LD  to  VL,  ia 
given,  fo  that  VL  being  given  in  magnitude,  LD  is  al¬ 
fo  given.  But  this  is  contrary  to  the  fuppofitlon  ;  for 
LD  is  indefinite  by  hypothefis,  and  therefore  GLD 
cannot  be  obtufe,  nor  any  other  than  a  right  angle. 
The  conclufion  here  drawn  immediately  from  the  inde- 
termlnation  of  LD  would  be  deduced,  according  to 
Dr  Simfon’s  method,  by  affuming  another  point  D' 
any  how,  and  from  the  fuppofitlon  that  GD'* — GL*  s 
LD'* :  :  GD* — GL^  ;  LD-,  it  would  eafily  appear  that 
GLD  muft  be  a  right  angle,  and  the  ratio  that  of  equa¬ 
lity. 

Thefe  porlfms  facilitate  the  foliition  of  the  general 
problems  from  which  they  are  derived.  For  example,  let 
three  ftraight  lines  AB,  AC,  BC  (fig.  5.),  be  given  in 
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Porirm#  pofitlon,  and  alfo  a  point  R,  to  find  a  point  D  In  one  of 
the  elven  lines,  fo  thatDE  and  DF  being  drawn  per¬ 
pendicular  to  BC,  AC,  and  DR,  joined  ;  DEM-DF^ 
may  have  to  DR'  a  given  ratio.  It  is  plain,  that  ha- 
vina  found  G,  the  problem  would  be  nothing  more  than 
to  find  D,  fuch  that  the  ratio  of  GD''  to  DR%  and 
therefore  that  of  GD  to  DR,  might  be  given,  the  point 
D  being  in  the  circumference  of  a  given  circle,  as  is 
well  known  to  geometers. 

The  fame  porifm  alfo  aflifts  in  the  folution  of 
another  problem.  For  if  it  were  required  to  find^  D 
fuch  that  +  ^  »  having 

found  G,  DG’  would  have  to  DE^DF^  a  given  ra¬ 
tio,  and  DG  would  therefore  be  given  ;  whence  the  fo¬ 
lution  is  obvious.  ^  .  1  •  Irl.^ 

The  connexion  of  this  porifm  with  the  impoilible 

cafe  of  the  problem  is  evident ;  the  point  L  being  that 
from  which,  if  perpendiculars  be  drawn  to  AC  and  CB, 
the  fum  of  their  fquares  is  the.  leaft  pofliblc.  For  fince 
DE^+DE^  :  DG"  :  :  LO*-t-LM"  :  LG" ;  and  fince 
LG  is  lefs  than  DG,  LO*  +  LM‘  muR  be  lefs  than 
DF"  -f  DE".  It  is  evident  from  what  has  now  appear¬ 
ed,  that  in  fome  inftances  at  leaft  there  is  a  clofe  con- 
ne£lion  between  thefe  propofitions  and  the  maxima  or 
minima y  and  of  confequence  the  impolTible  cafes  of  pro¬ 
blems.  The  nature  of  this  connedion  requires  to  be 
farther  inveftigated,  and  is  the  more  interefting  becaufe 
the  tranfition  from  the  indefinite  to  the  impoilible  cafe 
feems  to  be  made  wirfi  wonderful  rapidity.  Thus  in 
the  firft  propofition,  though  there  be  not  properly 
fpeaking  an  impofilble  cafe,  but  only  one  where  the 
point  to  be  found  goes  off  ad  injjnitumy.  it  may  be  re¬ 
marked,  that  if  the  given  point  F  be  anywhere  out  of 
the  line  HD  (fig.  i.)>  problem  of  drawing  GB 
equal  to  GF  is  always  poffible,  and  admits  of  juft  one 
folution  ;  but  if  F  be  in  DH,  the  problem  admits  of 
no  folution  at  all,  the  point  being  then  at  an  infinite 
diftance,  and  therefore  impoilible  to  be  afiigned.  There 
is,  however,  this  exception,  that  if  the  given  point  be 
at  K  in  this  fame  line,  DH  is  determined  by  making 
DK  equal  t©  DL.  Then  every  point  in  the  line  DE 
gives  a  folution,  and  may  be  taken  for  the  point  G. 
Llere  therefore  the  cafe  of  numberlefs  folutions,  and  of 
no  folution  at  all,  are  as  it  were  conterminal  and  fo  clofe 
to  one  another,  that  if  the  given  point  be  at  K  the 
problem  is  indefinite ;  but  if  it  remove  ever  fo  little  from 
K,  remaining  at  the  fame  time  in  the  line  DH,  the 
problem  cannot  be  refolved.  This  affinity  might  have 
been  determined  a  prion  :  for  it  is,  as  we  have  feen,  a 
general  principle,  that  a  problem  is  converted  into  a  po- 
rifm  when  one  or  when  two  of  the  conditions  of  it  ne- 
ceffarily  involve  in  them  fome  one  of  the  reft.  S  up- 
pofe,  then,  that  two  of  the  conditions  are  exaifly  in 
tliai  ftate  which  determines  the  third ;  riien  while  they 
remain  fixed  or  given,  fhould  that  third  one  vary  or 
differ  ever  fo  little  from  the  ftate  required  by  the  other 
two,  a  contradiftion  will  eiifiie  :  therefoie  if,  in  the  hy- 
pothefis  of  a  problem,  the  conditions  be  fo  related  to  one 
another  as  to  render  it  indeterminate,  a  porifm  is  pro¬ 
duced  ;  but  if,  of  the  conditions  thus  related  to  one  ano¬ 
ther,  fome  one  be  fuppofed  to  vary,  while  the  others  con¬ 
tinue  the  fame,  an  abfurdity  follows,  and  the  problem 
becomes  impoilible.  Wherever,  therefore,  any  problem 
admits  both  of  an  indeteimiiiate  and  an  impoilible  cafe, 
it  is  certain,  that  thefc  cafes  are  nearly  related  to  one 
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another,  and  that  fome  of  the  conditions  by  which  they 
are  produced  are  common  to  both.’"  It  is  fuppofed 
above,  that  two  of  the  conditions  of  a  problem  involve 
in  them  a  third ;  and  wherever  that  happens,  the  con- 
clufion  which  has  been  deduced  will  invariably  take 
place.  But  a  porifm  may  in  fome  cafes  be  fo  fimple  as 
to  arife  from  the  mere  coincidence  of  one  condition 
with  another,  though  In  no  cafe  whatever  any  incon- 
fiftency  can  take  place  between  them.  There  are, 
however,  comparatively  few  porifms  fo  fimple  in  their 
origin,  or  that  arife  from  problems  where  the  conditions 
are  but  little  complicated  ;  for  it  iifiially  happens  that 
a  problem  which  can  become  indefinite  may  alfo  become 
impofilble  ;  and  if  fo,  the  connedion  already  explained 
never  fails  to  take  place. 

Another  fpecies  of  impoffibility  may  frequently  arife 
from  the  porifmatic  cafe  of  a  problem  which  will  affed 
in  fome  meafure  the  application  of  geometry  to  aftrono- 
my,  or  any  of  the  fciences  depending  on  experiment  or 
obfervation.  For  when  a  problem  is  to  be  refolved  by 
help  of  data  furniftied  by  experiment  or  obfervation, 
the  firft  thing  to  be  confidered  is,  whether  the  data  fa 
obtained  be  fufiicient  for  determining  the  thing  foughtj 
and  in  this  a  very  erroneous  judgment  may  be  formed, 
if  we  reft  fatisfied  with  a  general  view  of  the  fubjed;  for 
tho’  the  problem  may  in  general  be  refolved  from  the  data 
with  which  vve  are  provided,  yet  thefe  data  may  be  fo 
related  to  one  another  in  the  cafe  under  confideratlon, 
that  the  problem  will  become  indeterminate,  and  inftead 
of  one  folution  will  admit  of  an  indefinite  number.  This 
we  have  aheady  found  to  be  the  cafe  in  the  foregoing  pro¬ 
pofitions.  Such  cafes  may  not  indeed  occur  in  any  of  the 
pradical  applications  of  geometry  ;  but  there  is  one  o£ 
the  fame  kind  which  has  adually  occurred  in  aftronomy. 
Sir  Ifaac  Newton,  in  his  Vrtndpia^  has  confidered  a 
fmall  part  of  the  orbit  of  a  comet  as  a  ftraiglit  line  de- 
feribed  with  an  uniform  motion.  From  this  hypothelis, 
by  means  of  four  obfervations  made  at  proper  intervals 
of  time,  the  determination  of  the  path  of  the  comet  i;; 
reduced  to  this  geometrical  problem  :  Four  ftraight 
lines  being  given  in  pofition,  it  is  requiretLto  draw  a 
fifth  line  acrofs  them,  fo  as  to  be  cut  by  them  into 
three  parts,  having  given  ratios  to  one  another.  Now 
this  problem  had  been  conftruded  by  Dr  Wallis  and 
Sir  Chriftopher  Wren,  and  alfo  in  three  different  ways 
by  Sir  Ifaac  himfelf  in  different  parts  of  his  works;  yet 
none  of  thefe  geometers  obferv^d  that  there  was  a  par¬ 
ticular  fituation  of  the.  lines  in  which  the  problem  ad¬ 
mitted  of  innumerable  folutions  :  and  this  happens  to 
be  the  very  cafe  in  which  the  problena  is  applicable  to 
the  determination  of  the  comet’s  path,  as  was  firft  dif- 
covered  by  the  Abbe  Bofcovicli,  who  was  led  to  it 
by  finding,  that  in  this  way  he  could  never  deter¬ 
mine  the  path  of  a  comet  with  any  degree  of  cer¬ 
tainty. 

Befides  the  geometrical  there  is  alfo  an  algebraical 
analylis  belonging  to  porifms  ;  which,  however,  does  not 
belong  to  this  place,  becaufe  we  give  this  account  cf 
them  merely  as  an  article  of  ancient  geometiy ;  ar  d  the 
ancients  never  employed  algebra  in  their  inveftigations„ 
Mr  Playfair,  profeffor  of  mathematics  in  the  iiniverfity 
of  Edinbimgh,  lias  written  a  paper  on  the  origin  and* 
geometrical  iiiveftigatioii  of  poiifins,  which  is  publifiied 
in  the  third  volume  of  the  Tranfadlions  of  the  Royal 
Society  of  Edbburgh,  from  which  this  account  of  the 
6  fvibjtd 
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fubj(  ift  15  taken.  He  has  there  promikcl  a  fccoiid  part 
to  liis  paper,  in  which  the  algebraical  invciliga(;ion 
^  of  poiifms  is  to  be  confidered.  This  will  no  doubt 
throw^  confiderable  light  upon  the  fubject,  as  vve  may 
rcTidiiy  judge  from  that  gentleman’s  known  abilities,  and 
from' the  fpecimen  he  has  already  given  us  in  the  firfl  pait. 

PORK,  the  Jflelh  of  fwine  killed  for  the  purpofes  of 
food.  See  Sus. 

The  hog  is  the  only  domeftic  animal  that  we  know 
of  no  life  to  man  vvhen  alive,  and  therefore  feems  pro- 
j^erly  defigned  for  food.  Befides,  as  loathfome  and  ugly 
to  every  human  eye,  it  is  killed  without  rcludance. 
The  Pythagoreans,  whether  to  preferve  health,  Or  on 
account  of  compafTion,  generally  forbade  the  ufe  of  ani- 
•  mal  food ;  and  yet  it  is  alleged  that  Pythagoras  referved 
the  ufe  of  hog’s  fiefh  for  himfelf.  The  Jews,  the 
Lgyptians,  &c.  and  other  inhabitants  of  warm  countries, 
and  all  the  Mahometans  at  prefent,  rejedl  the  ufe  of 
pork.  It  is  difficult  to  find  a  fatisfadoi*)^  reafon  for  this, 
or  for  the  precept  given  to  the  Jews  refpcdling  it,  tho’ 
rinquellioiiably  there  was  fome  good  one  for  it.  The 
Greeks  ^ave  great  commendations  to  this  food ;  and  Galen, 
though  indeed  that  is  fiifpedled  to  be  from  a  particular 
fondnefs,  is  everywhere  full  of  it.  The  Romans  confi¬ 
dered  it  as  one  of  their  delicacies  5  and  if  fome  of  the 
inhabitants  of  the  northern  climates  have  taken  an  aver- 
fioii  to  it,  that  probably  arofe  from  the  uncultivated 
Rate  of  their  country  not  being  able  to  rear  it.  Pork 
is  of  a  very  tender  ftrufture  ;  increafed  perhaps  from  a 
peculiarity  in  its  ceconomy,  viz.  taking  on  fat  more 
readily  than  any  other  animal.  Pork  is  a  white  meat 
even  in  its  adult  ftate,  and  then  gives  out  a  jelly  in  very 
great  quantity.  On  account  of  its  little  perfpirability 
,  and  tendernefs  it  is  very  nutritious,  and  was  given  for 
that  intention  to  the  athlete.  With  regard  to' its  alka- 
Icfcency,  no  proper  experiments  have  yet  been  made  ; 
blit  as  it  is  of  a  gelatinous  and  fiicculent  nature,  it  is 
Cullen  s  probably  lefs  fo  than  many  others.  Upon  the  whole, 
Mat.  Mid.  ft  appears  to  be  a  very  valuable  nutriment ;  and  the  rea- 
fijn-  is  not  very  obvious  why  it  was  in  fome  countries 
forbid.  It  is  faid  that  this  animal  is  apt  to  be  difeafed  ; 
but  why  were  not  inconveniences  felt  on  that  account 
in  Greece  ?  Again,  it  has  beensdleged,  that  as  Paleftine 
would  not  rear  thefe  animals,  and  as  the  Jews  had 
learned  the  ufe  of  them  in  Egypt,  it  was  necc^Tary  they 
ffioiiM  have  a  precept  to  avoid  them.  But  the  P-gyp- 
tians  themfelves  did  not  ufe  this  meat ;  and  this  reli¬ 
gious  precept,  indeed,  as  well  as  many  others,  feems 
U)  have  been  borrowed  from  them.  Poffibly,  as  pork 
is  not  very  j)erfpirable,  It  might  incrcafe  the  leprofy, 
w  hieh  was  faid  to  be  epidemic  in  Pideiline ;  though 
this  is  far  from  being  certain. 

PORLOCK,  in  the  county  ofSomerfet  in  England,  is 
a  finall  fea-port  town  fix  miles  wtR  from  Minehead.  This 
whole  pariffi,  including  hamlets,  contains  about  no 
houfes,  and  nearly  600  inhabitants.  The  fituatioii  of  the 
town  is  very  romantfe,  being  nearly  furrounded  on  all 
ficks,  except  toward  the  fca,  by  deep  and  lofty  liills,inter- 
fteted  by  deep  vales  and  hollow  glens.  Some  of  the  hills 
arc  beautifully  w'oodcd,  and  contain  numbers  of  wild  deer. 
^Phe  valleys  are  v'ery  deep  and  pitduicfoue;  the  Tides  be¬ 
ing  fieep,fcarredwithwild  rocks, and  patched  with  woods 
and  foreil  fi.iubs.  Some  of  them  are  well  cultivated 
and  lludd  d  with  villages  or  fmgle  faims  and  cotta-res, 
although  agriculture  here  is  veiy  impeifidly  underfloud. 
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Moil  of  the  roads  and  fields  are  fo  fleep,  that  no  carriages 
of  any  kind  can  be  uftd ;  all  the  crops  are  therefore 
carried  in  with  crooks  on  horfes,  and  the  manure  in 
wooden  pots  called  acf.Is,  Many  of  the  poor  are  em¬ 
ployed  in  fpinnliig  yarn  for  the  Dunfler  manufadory. 
W.  Long.  3,  35.  N.  Lat.  51.  14. 

PORO.  See  Calauria. 

PORI  ESSE,  in  ichthyology.  See  Uelphinus. 

I  ORl  HYRIUS,  a  famous  Platonic  phllofophci,  was 
b6rn  at  Tyre  in  233,  In  the  reign  of  Aleicander  Seve- 
rUs.  He  was  the  difciple  of  Longinus,  and  became 
the  ornament  of  his  fchool  at  Athens  ;  fiom  thence  he 
went  to  Rome,  and  attended  Plotinus,  with  whom  he 
lived  fix  years.  After  Plotinus’s  death  he  taught  phi- 
lofophy  at  Rome  with  great  applaufe  ;  and  became  vvell 
llrilled  in  polite  literature,  geography,  aflroncmy,  and 
mufic*  He  lived  till  the  end  of -the  third  century,  and 
died  in  the  reign  of  Uioclcfian.  There  are  ftill  extant 
his  book  on  the  Categories  of  Arifiotle  ;  a  Treatife  on 
Abfiiiience  fiom  blelh ;  and  fev’^eral  other  pieces  in 
Greek.  He  alfo  compofed  a  large  treatife  againft  the 
Chrlftian  religion,  which  is  loft*  That  work  was  au- 
fwered  by  Methodius  biffiop  of  Tyre,  and  alfo  by  Eu- 
febius,  Apollinarius,  St  Augultin,  St  Jerome,  St  Cyril, 
and  Theodoret.^  The  emperor  Tlieodofiiis  the  Great 
caufed  Porphyrius’s  book  to  be  burned  in  338*  7Lofe 
of  his  works  that  are  flijl  extant  were  printed  at  Cam¬ 
bridge  in  1655,  with  a  Latin  verfion, 

“  Porphyrins  (fays  jDr  Enfield)  was,  it  muft  be  own¬ 
ed,  a  writer  of  deep  cnidition  ;  and  had  his  judgment  and 
integrity  been  equal  to  his  learning,  he  would  have  defer- 
ved  a  diiliiigmfhcd  place  among  the  ancients.  But  neither 
the  fplendor  of  his  didlion,  nor  the  variety  of  his  readino-, 
cun  atone  for  the  credulity  or  the  diffionefty  wffiicli  fifl* 
ed  tile  narrative  parts  of  his  works  with  fo  many  extra¬ 
vagant  tales,  or  intereft  the  judicious  reader  in  the  ab- 
firufe  fubU’lties  and  myftical  flights  of  his  philofophical 
writings*” 

PORPH\  RY,  a  genus  of  ftones  belonging  to  the 
order  of  faxa.  Jt  is  found  of  feveral  different  colours, 
a«  green,  deep>red,  purple,  black,  dark-brown,  and 
grey*  Under  the  name  of  porphyry^  Mr  Kirwan  and 
M.  de  Sauffure  include  thofe  ftones  w^liich  contain  ei- 
thei  felt-fpar,  fchoerl,  quartz,  or  mica,  wuth  other  fpeeies 
of  cr),  ftalllzed  ftone  on  a  liliceous  or  calcareous  ground. 
There  are  a  great  many  different  kinds.  M.  Fcrber  de- 
feribes  20  varieties  under  four  fpeeies,  but  in  general  it 
is  confidered  with  relation  to  its  ground,  which  is  met 
wnth  of  the  colours  already'  mentioned.  When  the' 
ground  Is  of  jafper,  the  porphyry  is  commonly  very 
hard ;  the  red  generally  contains  felt-fpar  in  fmall  white 
dots  or  fpecks ;  and  frequently,  together  with  thefe, 
black  fpots  of  fchoerl.  The  green  is  often  mao-netic, 
and  is  either  a  jafper  or  fchoerl,  with  fpots  of  quartz. 
Sometimes  a  porphyr)"  of  one  colour  contains  a  frag¬ 
ment  of  another  of  a  different  colour*  Thofe  that  have 
chert  for  their  ground  are  fufible  per  fe.  The  calca¬ 
reous  porphyry  confifls  of  quartz,  felt-fpar,  and  mica, 
in  feparatc  grains,  united  by  a  calcareous  cement  ;  and, 
Jaftly,  tne  -Tnicaceous  porphyry  confifts  of  a  greenifli 
grey  micaceous  gr-ouiid,  in  which  red  felt-fpar  and 
greenifli  foap-rock  are  inferted* 

'1  he  poiphyry  of  the  ancients  Is  a  moft  elegant  mafs 
of  an  extremely  iirm  and  compaft  llrudfure,  remarkably  - 
heavy,  and  ci  a  line  ilrong  purple,  variegated  more. or. 
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Porph^^ry.  lefs  with  pale  red  and  white;  its  purple  Is  of  all  degrees, 
from  the  ciaret-colour  to  that  of  the  violet ;  and  its  va¬ 
riegations  are  rarely-  difpofed  in  veins,  but  fpots,  fome- 
times  very  fmall,  and  at  others  running  into  large  blotch- 
It  is  lefs  fine  than  many  of  the  ordinary  marbles ; 
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but  it  excels  them  all  in  hardnefs,  and  is  capable  of  a 
mofl  elegant  polifh.  It  is  ftill  found  in  immenfe  ftrata 
in  Egypt.  The  hard  red-lead  coloured  porphyry,  va¬ 
riegated  with  black,  white,  and  green,  is  a  moft  beauti¬ 
ful  and  valuable  fubflance.  It  has  the  hardnefs  and  all 
the  other  chara61:ers  of  the  oriental  porphyry  ;  and  even 
greatly  excels  it  in  briglitnefs,  and  in  the  beauty  and 
variegation  of  its  colours.  It  is  found  in  great  plenty  in 
the  ifland  o/Minorca ;  and  is  well  worth  importing,  being 
greatly  fuperior  to  all  the  Italian  marbles.  The  hard, 
pale -red  poi*phyry,  variegated  with  black,  white,  and 
green,  is  of  a  pale  flefh-colour ;  often  approaching  to 
white.  It  is  variegated  in  blotches  from  half  an  inch  to 
sin  inch  broad.  It  takes  a  high  polifh,  and  emulates  all 
the  qualities  of  the  oriental  porphyry.  It  is  found  in 
immenfe  flrata  in  Arabia  Petrsea,  and  in  the  Upper 
£gypt ;  and  in  feparate  nodules  in  Germany,  England, 
and  Ireland. 

Ficoroni  takes  notice  of  two  exquifitely  fine  columns 
of  black  porphyry  in  a  church  at  Rome.  In  Egypt 
there  are  three  celebrated  obeliiks  or  pillars  of  porphy¬ 
ry,  one  near  Cairo  and  two  at  Alexandria.  The  French 
call  them  agugUas^  and  in  England  they  are  called  CUo^ 
patrols  needles. 

The  art  of  cutting  porphyry,  praftlfed  by  the  an¬ 
cients,  appears  now  to  be  loft.  Indeed  it  is  difficult 
to  conceive  what  tools  they  ufcd  for  fafliloning  thofc 
huge  columns  and  other  porphyry  works  in  fome  of  the 
ancient  buildings  in  Rome.  One  of  the  moft  confi- 
derable  of  thefe,  ftill  entire,  is  a  tomb  of  Conftaiitla,  the 
emperor  Conftan tine’s  daughter.  It  is  in  tjie  church  of 
St  Agnes,  and  is  commonly  called  the  tomb  of  Bacchus. 
In  the  palace  of  the  Thulllerles  there  is  alfo  a  buft  of 
Apollo  and  of  twelve  emperors,  all  in  porphyry.  Some 
ancient  pieces  feemto  have  been  wrought  with  the  chif- 
fcl,  others  with  the  favr,  others  with  wheels,  and  others 
gradually  ground  down  with  emery.  Yet  modern  tools 
,  will  fcarce  touch  porphyry.  Dr  Lifter  therefoie  thinks*, 
that  the  ancients  had  the  fecret  of  tempering  fteel  better 
than  we  ;  and  not,  as  fome  imagine,  that  they  had  the 
art  of  foftening  the  porphyry- ;  though  it  is  probable 
that  time  and  air  have  contributed  to  increafe  its  hard¬ 
nefs.  Mr  Addlfon  fays,  be  faw  a  workman  at  Rome 
cutting  porphyry  ;  but  liis  advances  were  extremely 
flow  and  almoft  infenfible.  The  Italian  fculptors  work 
the  pieces  of  old  porphyry  columns  ftill  remaining  (for 
the  porphyry  quarries  are  long  fince  loft)  with  a  brafs 
faw  without  teeth.  With  this  faw,  emery,  and  water, 
they  rub  and  wear  the  ftone  with  infinite  patience. 
Many  perfons  have  endeavoured  to  retrieve  the  ancient 
art,  and  particularly  Lecn  Baptifta  Alberti ;  who, 
fearching  for  the  necefiary  materials  for  temper,  fays, 
he  found  goats  blood  the  beft  of  any :  but  even  this 
availed  not  much  ;  for  in  working  with  chiflels  tem¬ 
pered  with  it,  fparks  of  fire  came  much  more  plenti¬ 
fully  than  pieces  of  the  ftone.  The  fculptors  were 
thus,  however,  able  to  make  a  flat  or  oval  form  ;  but 
could  never  attain  to  any  thing  like  a  figure. 

In  the  year  1555,  Cofmo  de  Medicis  is  faid  to  have 
^iftllled  a  water  from  certain  herbs,  with  which  his  fculp- 
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tor  Francefco  TadJa  gave  his  tools  fuch  an  admirable  Porphyry 
hardnefs  and  fo  fine  a  temper,  that  lie  performed  fome  - 
very  exquifite  works  with  them  ;  particularly  our  Sa¬ 
viour’s  head  in  demi- relievo,  and  Cofmo’s  head  and  his 
duchefs’s.  The  very  hair  and  beard,  how  difficult  fo- 
cver,  are  here  w-ell  condu^Sled  ;  and  there  is  nothing  of 
the  kind  fuperior  to  it  in  all  the  works  of  the  ancients  ; 
but  the  fecret  appears  to  have  died  with  him.  The 
French  have  difeovered  another  mode  of  cutting  por¬ 
phyry,  vi%.  with  an  iron  faw  without  teeth,  and  grez^ 
a  kind  of  free  ftone  pulverized,  and  water.  The  au¬ 
thors  of  this  invention  fay,  that  they  could  form  the 
whole  contour  of  a  column  hereby  if  they  had  matter  to 
work  on.  Others  have  propofed  to  harden  tools  fo  as 
to  cut  porphyry,  by  fteeping  them  in  the  juice  of  the 
plant  called  beards  betcb  or  hrankurjtne.  See  Birch’s 
Hijl.  R.  S.  vol.  i.  p.  238.  vol.  ii.  p.  73,  &c.  Mr  Boyle 
fays,  that  he  caufed  porphyry  to  be  cut  by  means  of 
emery,  fteel  faws,  and  water  ;  and  obferves,  that  in  his 
time  the  Englilh  workmen  were  ignorant  of  the  man¬ 
ner  of  working  porphyry,  and  that  none  of  them  would 
undertake  to  cut  or  polifli  it.  See  his  Works  abr.  vol.  1. 

p.  III. 

Da  Cofta  fuppofes,  and  perhaps  with  reafon,  that 
the  method  ufed  by  the  ancients  in  cutting  and  engra¬ 
ving  porphyry  was  extremely  fimple,  and  that  it  v/as 
performed  without  the  aid  of  any  fcientific  means  that 
arc  now  loft.  He  imagines,  that,  by  unwearied  dili¬ 
gence,  and  with  numbers  of  common  tools  at  great  ex¬ 
pence,  they  rudely  hewed  or  broke  the  ftone  into  the 
intended  figure,  and  by  continued  application  reduced 
them  into  more  regular  defigns  ;  and  that  they  com¬ 
pleted  tlie  work  by  polilhing  it  with  great  labour,  by 
the  aid  of  particular  hard  fands  found  in  Egypt.  And 
he  thinks,  that  in  the  porphyry  quarries  there  were 
layers  of  grit  or  loofe  difunited  particles,  analogous  to 
the  porphyiy,  which  they  carefully  fought  for,  and  ufed 
for  this  work.  See  Nat.  HlJl,  of  Fofft/sy  p.  285. 

PokvnYRr-Shelly  a  fpecles  of  Mu  rex, 

PORPITES,  the  Hair-button  stone,  in  natural 
hlftory,  a  name  given  by  authors  to  a  fmall  fptcles  of 
foflil  coral ;  which  is  ufually  of  a  rounded  figure  con- 
fiderably  flatted,  and  ftriated  from  the  centre  eveiyway 
to  the  circumference,  I'hefe  are  of  different  fizes  and 
of  different  colours,  as  greyifh,  whitlfh,  brownifli,  or 
bluifli,  and  are  ufually  found  immerfed  in  ftone.  See 
Plate  CC. 

PORRUM,  the  Leek  ;  a  fpecies  of  plants,  belong¬ 
ing  to  the  genus  of  Allium. 

PORT,  a  harbour,  river,  or  haven,  fonned  either  by 
nature  or  art  to  receive  and  flielter  fliipping  from  the 
ftorms  and  waves  of  the  open  fea. 

Artificial  ports  are  thofe  which  arc  either  formed  by 
throwing  a  ftrong  mound  or  rampire  acrofs  the  har¬ 
bour’s  mouth  to  fome  ifland  or  rock,  or  erecting  two 
long  barriers,  which  ftretch  from  the  land  on  each  fide 
like  arms  or  the  horns  of  a  crefeent,  and  nearly  iiiclofc 
the  haven  ;  the  former  of  thefe  are  called  mols-bcads 
the  latter  piers. 

Port,  is  alfo  a  name  given  on  fome  occafions  to  tlic 
larboard  or  left  fide  of  the  fhip,  as  in  the  following  iii- 
ftances.  Thus  it  is  faid,  ‘‘  the  fliip  heels  to  port,”  /.  e. 
ftoops  or  inclines  to  the  larboard-fide.  ‘‘  Top  the  yard 
to  port !”  the  order  to  make  the  larboard  extremity  of 
a  yard  higher  tkan  the  other.  “  Port  the  helm  !”  the 
3  E  ordc^ 
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Port,  order  to  put  the  helm  over  to  the  larboard-fide  of  the 
vefTel.  In  all  thefe  fenfes  this  phrafe  appears  intended 
to  prevent  any  mlflakes  happening  from  the  fimilarity 
of  founds  in  the  words  Jlarboard  and  larboard^  particu¬ 
larly  when  they  relate  to  the  helm,  where  a  mifappre- 
henfion  might  be  attended  with  very  dangerous  confe- 
ouences. 

Ports,  the  embrafures  or  opeiiiiigs  in  the  fide  of  a 
fhip  of  war,  wherein  the  artilleiy  is  ranged  in  batteiy 
upon  the  decks  above  and  below. 

The  ports  are  formed  of  a  fufficient  extent  to  point 
and  fire  the  cannon,  without  injuring  the  (hip’s  fide  by 
the  recoil ;  and  as  it  ferves  no  end  to  enlarge  them  be¬ 
yond  what  is  neceffary  for  that  purpofe,  the  fliipwrights 
have  eftablifhed  certain  dimenfions,  by  which  they  are 
cut  in  proportion  to  the  fize  of  the  cannon. 

The  ports  are  fiiut  in  at  fea  by  a  fort  of  hanging- 
doors  called  the  port-lids  ;  which  are  faftened  by  hinges 
to  their  upper  edges,  fo  as  to  let  down  when  the  can¬ 
non  are  drawn  into  the  fliip.  By  this  means  the  water 
is  prevented  from  entering  the  lower  decks  In  a  turbu¬ 
lent  fea.  The  lower  and  upper  edges  of  the  ports  are 
always  parallel  to  the  deck,  fo  that  the  guns,  when  le¬ 
velled  in  their  carriages,  are  all  equally  high  above  the 
lower  extremity  of  the  ports,  which  Is  called  the  port- 
cells. 

Port,  is  alfo  a  ftrong  wine  brought  from  Port-a- 
port,  and  alfo  called  Porto  and  Oporto. 

Port  of  the  Voice ^  in  mufic,  the  faculty  or  habit  of 
making  the  lhakes,  paffages,  and  diminutions,  in  which 
the  beauty  of  a  foiig  or  piece  of  mufic  confiils. 

PoRT-Crayoriy  a  pencil-cafe,  which  is  ufually  four  or 
iive  inches  long,  and  contrived  fo  as  that  the  pencil  may 
ilide  up  and  dow^ii.  Its  infide  is  round,  and  its  outfide 
is  foinetimes  filed  into  eight  fides  or  faces,  on  wdilch  are 
drawn  the  fedlor-lines  ;  fometimes  It  is  made  round  both 
without-fide  and  within,  and  has  its  length  divided  into 
inches  and  parts  of  inches. 

PoRT-Fire,  a  compofition  for  fetting  fire  to  powder, 
^cc.  Port-fires  are  frequently  ufed  by  artillery  people 
in  preference  to  matches ;  and  they  are  diftinguifhed 
into  wet  and  dry  port-fires.  The  compofition  of  the 
former  is  faltpetre  four,  fulphur  one,  and  mealed  powder 
four.  When  thefe  materials  are  thoroughly  mixed  and 
fifted,  the  whole  is  to  be  moiflened  with,  a  little  linfeed 
oil,  and  rubbed  between  the  hands  till  all  the  oil  is  im- 
bibed  by  the  compofition.  The  preparation  for  dry 
port-fires  is  faltpetre  four,  fulphur  one,  mealed  powder 
tw'o,  and  antimony  one.  Thefe  compofitloiis  are  dri¬ 
ven  into  fmall  paper  cafes,  to  be  ufed  whenever  necef- 
dary. 

PoRT-aux-Pruney  fo  called  by  the  French,  Is  a  coun¬ 
try  on  the  coafl  of  Africa,  to  the  north  of  the  Ifiand 
of  Madagafcar.  It  is  a  rich  countiy",  and  fertile  in  rice 
and  paflures ;  it  is  inhabited  only  by  the  negroes,  who 
are  an  induftrious  good  fort  of  people,  but  very  fuper- 
ftitious.  ihere  are  no  towns,  but  feveral  villages,  and 
they  have  fome  cuftoms  which  febm  to  incline  to  Tu- 
xaifm. 

PoRT-Jadfon,  in  New  Holland.  New  Holland, 
7,  &c.  ’ 

•  PoRT^Roya!,  a  fea-port  town  in  the  ifland  of  Jamaica. 
It  was  once  a  place  of  the  greateft  riches  and  importance 
in  the  Weft  Indies  :  but  in  1 692  it  was  deftroyed  by  an 
#arth<iuake,  1703  by  fire,  in  1722  by  an  inundation 


of  the  fea,  and  in  1744  it  fuffered  greatly  by  a  hurri- 
cane.  It  is  now  reduced  to  three  ftieets,  a  few  lanes, 
and  about  200  houfes.  It  contains  the  royal  navy-yard 
for  heaving  down  and  refitting  tlie  king’s  fliips  the 
navy-hofpital,  and  barracks  for  a  regiment  of  foldiers. 
I’he  fortifications,  which  are  very"  extenfive,  being  in 
excellent  order,  and  having  been  lately  ftrengthenccl 
with  many  additional  works,  it  may  be  faid  to  vie  in 
point  of  ftrength  with  any  fortrefs  in  the  king’s  domi¬ 
nions.  The  harbour  Is  one  of  the  beft  in  the  world, 
and  1000  (hips  may  ride  therein,  fecurc  from  eveiy 
wind  that  can  blow.  It  is  fix  miles  eaft  of  Spanlfii- 
town,  and  as  much  by  water  fouth-eaft  of  Kingfton. 
W.  Long.  76.  40.  N.  Lat.  18.  o. 

PoRT-Royaly  an  ifland  in  Noith  America,  on  the  coafl 
of  South  Carolina,  which,  with  the  neighbouring  con¬ 
tinent,  forms  one  of  the  moft  commodious  harbours  in 
the  Britifh  plantations.  It  Is  15  miles  In  length;  and 
the  town  on  the  north  fhore  is  called  Beaufort.  W. 
Long.  80.  10.  N.  Lat.  31.  40. 

PoRT-Royaly  the  name  of  two  monafteries  of  Cifter- 
tlan  nuns  In  the  diocefe  of  Paris  ;  the  one  near  Chev- 
reufe,  at  the  diftance  of  five  leagues  from  Paris,  called 
Port' Royal  of  the  Fields  ;  and  the  other  in  Paris,  in  the 
fuburbs  of  St  James. 

The  nuns  of  the  former  of  thefe  monafteries  provings 
refractory,  were  dlfperfed;  when  many  ecclefiaftics,  and 
others,  who  were  of  the  fame  fentiments  as  thefe  reli¬ 
gious,  retired  to  Poit-Ropl,  took  apartments  there, 
and  printed  many  hooks.  Hence  the  name  of  Port- 
Royalt/ls  was  given  to  all  their  party,  and  theli  books 
were  called  hooks  of  Port-Royal :  from  hence  we  fav 
the  writers  of  Port-Royal,  Meffieurs  de  Port- Royal,  and 
the  tranflations  and  grammars  of  Port-Royal. 

PORTA,  or  Vena  Port  Ay  In  anatomy,  a  large  vein 
diftributed  through  the  liver  in  the  manner  of  an  ar¬ 
tery.  See  Anatomy,  n*'  96. 

PoRTA-AngitJla  (ane.  geog.),  mentioned  only  by 
Ptolemy ;  a  town  of  the  VaecasI  In  the  Hither  Spain  ; 
thought  by  fome  to  be  Torre  ^emaday  ill  Old  Caftile  ; 
by  others  Los  ValvafeSy  a  village  between  Burgos  and 
Torre  Quemada. 

POR  PAL-Roman  a;  (anc.  geog.),  according  to 
Pliny,  Romulus  left  but  three,  or  at  moft  four,  gates  of 
Rome :  afterwards,  on  enlarging  the  Pomocrla,  or  com- 
pafs  of  the  city,  they  amounted  to  37. 

PORTAL,  in  architedlure,  a  little  gate  where  there 
are  two  gates  of  a  different  bignefs ;  alfo  a  little  fquare 
corner  of  a  room  cut  off  from  the  reft  by  the  wainfeot,. 
and  forming  a  fhort  paffage  into  the  room.  The  fame 
name  is  alfo  fometimes  given  to  a  kind  of  arch  of  join¬ 
ers  work  before  a  door. 

PORT  ATE,  or  a  Crofs  PoRTATEy  in  heraldry,  a  crof& 
which  does  not  ftaod  upright,  as  croffes  generally  do 
but  lies  acrofs  the  efcutcheon  in  bend,  as  if  it  were  car-  • 
ried  on  a  man’s  fhoulder. 

PORTCULLICE,  in  fortification,  is  an  affemblage. 
of  feveral  large  pieces  of  wood,  joined  acrofs  one  ano¬ 
ther  like  a  harrow,  and  each  pointed  with  iron  at  the. 
bottom.  They  are  fometimes  hung  over  the  gate-way 
of  old  fortified  towns,,  ready  to  let  down  in  cafe  of  fur- 
prife,  when  the  gates  could  not  be  fhut. 

PORTER,  a  kind  of  malt-liquor  which  differs  from, 
ale  and  pale  beer,  in  its  being  made  with  high  dried 
malt.  See  Ale,  Beer,  and  Brewing. 
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Port-  PORT-Glasgow.  See  Glasgow”,  tP  lo. 

Glalgovv  PORTGREVE,  or  Pori  grave,  was  anciently  the 
Portico  pi'Jiicipal  magiflrate  in  ports  and  ether  maritime  towns. 

_ ^ _ ‘  -  The  word  is  formed  from  the  Saxon  port,  “  a  port  or 

other  town  and^er-^  ‘‘a  governor.” — It  is  fome- 
times  alfo  written  port-reve, 

Camden  obferves,  that  the  chief  magiftrate  of  Lon¬ 
don  was  anciently  called  port-^reve  :  inflead  of  whom, 
Richard  I.  ordained  two  bailiffs  ;  and  foon  afterwards 
King  John  granted  them  a  mayor  for  their  yearly  ma¬ 
gi  11  rate. 

PORTICI,  a  palace  of  the  king  of  Naples,  fix 
miles  from  that  capital.  It  has  a  charming  lltuation, 
on  •the  fea-fide,  near  mount  Vefiivius.  It  is  enriched 
with  a  vail  number  of  line  ftatiics,  and  other  remains 
of  antiquity,  taken  out  of  the  ruins  of  Herculaneum. 

'Hie  mufeum  conlills  of  16  rooms,  in  which  the  dif¬ 
ferent  articles  are  arranged  with  very  great  talle.  The 
floors  are  paved  with  Mofalc,  taken  from  the  recovered 
towns,  and  the  walls  of  the  court  are  lined  with  inferip- 
tions.  Befides  bulls,  llatues,  medals.  Intaglios,  lamps, 
and  tripods,  there  is  fcarcely  an  article  ufed  by  the  an¬ 
cients  of  which  a  fpecimen  may  not  be  feen  in  this  mu- 
Watllrts's  feum,  “  But  the  moll  valuable  room  is  the  librar)^, 
^Traveis  from  the  numerous  maniifeript  rolls  which  it  contains. 
%Ti^'rland  ^  coiijedure !  what  room  for 

Tiope  !  Among  this  incllimable  colledlion,  how  many 
*  great  works  arc  there,  of  which  even  the  names  are 
now  unknown  !  how  many  unbroken  volumes,  whofe 
very  fragments,  preferred  in  the  writings  of  the  ancient 
fchoHalls,  convey  to  us  moral  improvement,  information, 
and  delight !  perhaps  all  the  dramatic  pieces  of  Menan¬ 
der  and  Philemon  ;  perhaps,  nay,  certainly,  the  loll  De¬ 
cades  of  Livy  ;  for  it  is  impoflible  to  fuppofe,  that  a- 
mong  fo  many  rolls,  the  moll  admired  hillory  of  the 
people  who  poffeffcd  them  is  not  to  be  found  ;  what  pri¬ 
vate  library  in  Britain  is  without  the  bell  hillories  ot 
England  ?  But  how  I  tremble  for  their  lltuation,  as 
Portici  is  built  on  the  lava  that  overwhelmed  Hercula¬ 
neum  !  How  I  tremble  too  for  the  Indifference  «f  the 
king  of  Naples  towards  this  invaluable  treafure,  in 
which  all  the  moll  enlightened  people  of  Europe  are 
deeply  iuterelled  !  When  I  firll  faw  them,  I  had  no  idea 
of  what  they  were,  as  they  refcmble  wooden  truncheons 
burnt  almoll  to  charcoal.  They  are  fo  hard  and  bnttle, 
that  the  greatcll  caution  mull  he  ufed  in  removing 
them,  lell  they  crumble  to  dull ;  neverthelefs,  an  inge¬ 
nious  friar  of  Genoa,  named  Kaggio,  undertook  to  un¬ 
roll  them;  and  by  a  moll  curious,  though  tedious  pro- 
cefs,  fo  far  fucceeded,  as  to  tranferibe  three  Greek  Trea- 
tifes  on  Philofophy  and  Mufic  ;  but  finding  (as  I  hear) 
no  other  encouragment  than  his  falaiy,  which  was  but 
little  more  than  you  pay  fomc  of  your  fervants,  the 
work  was  mihappily  difeoutinued.  Were  thefe  inaiiu- 
feripts  in  England,  they  would  not  long  remain  a  fecret 
to  the  world.” 

PORTICO,  in  arcliitedlure,  a  kind  of  gallery  on 
the  ground  ;  or  a  piaz/a  encompaffed  with  arches  fup- 
ported  by  columns,  where  people  walk  under  co\ert. 
The  roof  is  ufually  vaulted,  foinetimes  flat.  I'he  an¬ 
cients  called  it  lacunar.  Though  the  word  portico  be 
derived  from  porta,  ‘‘  gate,  door  yet  it  is  applied 
to  any  difpolitlon  of  columns  which  form  a  gallery, 
without  any  immediate  relation  to  doors  or  gates.  'Hie 
atxifl:  celebrated  porticoes  of  antiquity  were,  ihofe  of  So¬ 


lomon’s  temple,  which  formed  the  atrium  or  court,  and  P<v‘tii, 
encompaffed  the  fandluaiy  ;  that  of  Athens,  built  for  the 
people  to  divert  themfelves  in,  and  wherein  the  philofo- 
phers  held  their  difputes  and  converfations,  (fee  Porch  ) ; 
and  that  of  Pompey  at  Rome,  raifed  merely  for  magni- 
ficence,  confilling  of  feveral  rows  of  columns  fupport- 
ing  a  platform  of  vail  extent  ;  a  draught  whereof, 

Serlio  gives  us  in  his  antique  buildings.  Among  the 
modern  porticoes,  the  moll  celebrated  is  the  piazza 
of  St  Peter  of  the  Vatican. — That  of  Covent-Garden, 
London,  the  work  of  Inigo  Jones,  is  alfo  much  ad¬ 
mired. 

PORTII.  See  Pompeii. 

PORTLAND,  a  peninfula  in  Dorfetfliire,  of  great 
llrength  both  by  nature  and  art,  being  furrounded  with 
inacceflible  rocks,  except  at  the  landing-place,  where 
there  is  a  llrong  callle,  called  Portland  cajlle,  built  by 
king  Henry  VIII.  There  is  but  one. church  in  the 
illand  :  and  that  Hands  fo  near  the  fea,  that  it  is  often 
in  danger  from  it.  It  is  now  chiefly  noted  for  the  free- 
flone  w’hich  is  found  there,  and  w^bich  is  greatly  em¬ 
ployed  in  London,  and  other  parts  of  England,  for 
building  the  finell  ftrudliires.  St  Paul’s  church,  in  par¬ 
ticular,  was  built  tlKTewfith.  W.  Long.  2.  35.  N.  Lat, 

50-  3^-  .  r 

The  following  ciillom  at  Portland  is  worthy  of  no¬ 
tice.  “  While  1  was  looking  over  the  quarries  at  Port¬ 
land  (fays  Mr  Smeaton),  and  attentively  confidering  the 
operations,  obferving  how  foon  the  quairymen  would 
cut  half  a  ton  of  fpawls  from  an  unformed  block,  and 
what  large  pieces  flew  off  at  every  llroke  ;  how  fpeedlly 
their  blows  followed  one  another,  and  how  inccffantly 
they  purfiied  this  labour  with  a  tool  of  from  18  to  20 
pound  weight ;  I  was  naturally  led  to  view  and  confide r 
the  figure  of  the  operative  agent ;  and  after  having  ob- 
ferved,  that  by  far  the  greatell  number  of  the  quarry- 
men  were  of  a  very  robull  hardy  form,  in  whofe  hands 
the  tool  1  have  mentioned  feemed  a  mere  play-thing, 

1  at  lall  broke  out  with  furprife,  and-  inquired  of  my 
guide,  Mr  Roper,  where  they  could  poflibly  pick  up 
fuch  a  fet  of  llout  fellows  to  handle  the  ke^el,  which  in 
their  hands  feemed  nothing  ^  for  I  obferved,  that  in  the 
fpace  of  15  minutes,  they  would  knock  off  as  much 
walle  matter  from  a  mafs  of  Hone,  as  any  of  that  occu¬ 
pation  I  had  ever  feen  before  would  do  in  an  hour.  Says 
Roper,  *  we  do  not  go  to  fetch  thofe  men  from  a  diffance, 
they  are  all  born  upon  the  ifland,  and  many  of  them 
have  never  been  farther  upon  the  main  land  than  to  . 
Weymouth.’  I  told  him,  I  thought  the  air  of  that 
ifland  mull  be  veiy  propitious,  to  fiirnilh  a  breed  of 
men  fo  particularly  formed  for  the  bufinefs  they  follow¬ 
ed.  *  1  he  air  (he  replied),  though  very  fharp  trom  our 
elevated  fituation,  is  certainly  very  healthy  to  working 
men  ;  yet  if  you  knew  how  thefe  men  are  produced, 
you  would  wonder  the  lefs  ;  fur  all  our  marriages  here 
are  produdive  of  children.’  On  defiring  an  explana¬ 
tion  how  tliis  happened,  he  proceeded  :  ‘Our  people 
here,  Jis  they  are  bred  to  hard  labour,  are  very  early  in 
a  condition  to  marry  and  provide  for  a  family  ;  they  in¬ 
termarry  with  one  another,  very  rarely  going  to  the 
main-land  to  feek  a  wife  ;  and  it  has  been  the  cullom  of 
the  ifland,  from  time  immemorial,  that  they  never  mar¬ 
ry  till  the  woman  is  pregnant.’  But  pray  (faid  I) 
does  not  this  fubjed  you  to  a  great  number  of  ballards  ? 
liave  not  your  Portlanders  the  fame  kind  ot  ficklenefs 
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and,  in  confequence,  docs  not  this  produce  many  incon¬ 
veniences  ?  ‘  Is\)ne  at  all  (replies  Roper),  for  previous  to 
my  arrival  here,  there  was  but  one  child  on  record  of 
the  parilh  regiller  that  had  been  born  a  baftard  in  the 
compafs  of  lyo  years.  I'he  mode  of  courtfhip  here  is, 
that  a  young  woman  never  admits  of  the  ferious  ad- 
dreffes  of  a  young  man,  but  on  fiippofition  of  a  tho¬ 
rough  probation.  When  fhe  becomes  with  child,  flie 
tells  lier  mother,  tJie  mother  tells  her  father,  her  father 
tdis  his  father,  and  he  tells  his  fon,  that  it  is  then  pro¬ 
per  time  to  he  married.^  But  fuppofe,  Mr  Roper, 
die  does  not  prove  to  be  with  child,  A\  hat  happens  then  ? 
})o  they  live  together  without  marriage  ?  or,  if  they 
feparate,  is  not  this  fuch  an  imputation  upon  her,  as  to 
prevent  her  getting  another  fuitor  ?  ‘  The  cafe  is  thus 
managed  (aiifwered  my  friend),  if  the  woman  does  not 
prove  with  child  after  a  competent  time  of  courtfhip, 
they  conclude  they  are  not  defined  by  Providence  for 
each  other  ;  they  therefore  fepamte  ;  and  as  it  is  an  efla- 
blifhed  maxim,  which  the  Portland  women  obferve  with 
great  flridnefs,  never  to  admit  a  plurality  of  lovers  at 
one  time,  their  honour  is  noway  tarnifhed  ;  fhe  juft  as 
foon  (after  the  affair  is  declared  to  be  broke  off)  gets 
another  fuitor,  as  if  fhe  had  been  left  a  widow,  or  that 
nothing  had  ever  happened,  but  that  fhe  had  remained 
an  immaculate  virgin.’  But  pray,  Sir,  did  nothing 
particular  happen  upon  your  men  coming  down  from 
London  ?  ‘Yes  (fays  he)  cur  men  were  much  ftruck, 
and  mightily  pleafed  with  the  facility  of  the  Portland 
ladies,  and  it  was  not  long  before  feveral  of  the  women 
proved  with  child ;  but  the  men  being  called  upon  to 
many  them,  this  part  of  the  lefTon  they  were  uninffruc- 
ted  m  ;  and  on  their  refufal,  the  Portland  women  arofe 
to  done  them  out  of  the  ifland  ;  iiifomuch,  that  thofe 
few  who  did  not  choofe  to  take  their  fweethearts  for  bet» 
ter  or  for  <worJe^  after  fo  fair  a  trial,  were  in  reality  ob¬ 
liged  to  decamp  ;  and  on  this  occafion  fome  few  baftards 
^  were  born  :  but  fince  then  matters  have  gone  on  accord¬ 

ing  to  the  ancient  cudom.” 

POR I  LAND  VASE,  a  celebrated  funeral  vafe  which 
was  long  in  poffeflion  of  the  Baberini  family;  but  which 
was  lately  purchafed  for  1000  guineas  by  the  Duke  of 
Portland,  from  whom  it  has  derived  its  prefent  name. 
Its  height  is  about  ten  inches,  and  its  diameter  where 
broadell:  fix.  There  are  a  variety  of  figures  upon  it  of 
mod  exquifite  workmanfhip,  in  has  relief  of  white  opake 
glafs,  raifed  on  a  ground  of  deep  blue  glafs,  which  ap¬ 
pears  black  except  when  held  againft  the  light.  It  ap¬ 
pears  to  have  been  the  work  of  many  years,  and  there 
are  antiquarians  who  date  its  produ<fi.ion  feveral  centuries 
before  the  Chridian  era ;  fince,  as  has  been  faid,  fculpturc 
\yas  declining  in  excellence  in  the  time  of  Alexander 
the  Great. 

Refpeding  the  purpofe  of  this  vafe,  and  what  the  fi- 
gures  on  it  were  meant  to  reprefent,  there  have  been  a 
variety  o  coiijedlures,  which  it  is  not  our  bufinefs  to 
^  of  enumerate  We  think  with  Dr  Darwin^  that  it  was  not 
made  for  the  afhes  of  any  particular  perfon  deceafed  ; 
and  therefore  that  the  fubjed  of  its  embellifhments  is 
not  a  private  hiftory,  but  of  a  general  nature.  But  we 
are  not  hire  that  he  is  right  in  conjeduring  it  to  repre¬ 
fent  a  part  of  the  Eleufinian  myfteries ;  becaufe  that 
conjedure  depends  on  Warburton’s  explanation  of  the 
mh  boo4  of  the  .£neid;  which  does  not  now  command 
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it  was  fird  propofed.  Portland 
We  fhall  therefore  give  a  fhort  account  of  the  feveral  H 
figures,  without  noticing  any  of  the  theones  or  con-^^^;^* 
jedures  that  have  been  made  about  them. 

In  one  compartment  three  exquifite  figures  are  placed 
on  a  ruined  column,  the  capital  of  which  is  fallen,  and 
lies  at  their  feet  among  other  disjointed  dones  :  they  fit 
under  a  tree  on  loofe  piles  of  done.  -  The  middle  figure 
is  a  female  in  a  reclining  and  dying  attitude,  with  an 
inverted  torch  in  her  left  hand,  the  elbow  of  which  fup. 
ports  her  as  fhe  finks,  w  hile  the  right  hand  is  raifed 
and  throwm  over  her  drooping  head.  The  figure  on 
her  right  hand  is  a  man,  and  that  on  the  left  a  woman, 
both  fiipporting  themfelves  on  their  arms, -and  apparent¬ 
ly  thinking  intenfely.  Their  backs  are  to  the  dying 
figure,  and  their  faces  are  turned  to  her,  but  without 
an  attempt  to  aflid  her.  On  another  compartment  jof 
the  vafe  is  a  figure  coming  through  a  portal,  and  go¬ 
ing  dowm  with  great  timidity  into  a  darker  region, 
where  he  is  received  by  a  beautiful  female,  who  dretches 
foith  her  hand  to  help  him :  between  her  knees  is  a 
large  and  playful  ferpent.  She  fits  with  her  feet  to- 
w^ards  an  aged  figure,  having  one  foot  funk  into  the 
earth,  and  the  other  raifed  on  a  column,  wnth  his  chin 
reding  on  his  hand.  Above  the  female  figure  is  a  Cupid 
preceding  the  firfl  figure,  and  beckoning  him  to  ad¬ 
vance.  This  firll  figure  holds  a  cloke  or  garment, 
which  he  feems  anxious  to  bring  with  him,  but  which 
adheres  to  the  fide  of  the  portal  through  which  he 
has  paffed.  In  this  compartment  there  are  two  trees, 
one  of  which  bends  over  the  female  figure  and  the  other 
over  the  aged  one.  On  the  bottom  of  the  vafe  there 
is  another  figure  on  a  larger  fcale  than  the  one  we  have 
already  mentioned,  but  not  fo  well  finifhed  nor  fo  eleva¬ 
ted.  This  figure  points  with  its  finger  to  its  mouth. 

The  drefs  appears  to  be  curious  and  cumberfome,  and 
above  there  is  the  foliage  of  a  tree.  On  the  head  of  the  fi¬ 
gure  there  is  a  Phrygian  cap:  it  is  not  eafy  to  fay  whe¬ 
ther  this  figure  be  male  or  female.  On  the  handles  of 
the  vafe  are  reprefented  two  aged  heads  with  the  ears 
of  a  quadruped,  and  from  the  middle  of  the  forehead' 
rifes  a  kind  of  tree  without  leaves :  thefe  figures  are  in 
all  probability  mere  ornaments,  and  have  no  connection 
with  the  reft  of  the  figures,  or  the  ftory  reprefented  on 
the  vafe. 

PORTLANDIA,  in  botany :  A  genus  of  the  mo- 
Tiogynia  order,  belonging  to  the  pentandria  clafs  of 
plants  ;  and  in  the  natural  method  ranking  with  thofe 
of  which  the  order  is  doubtful.  The  corolla  is  eleva¬ 
ted  and  funnel-fhaped  ;  the  antherse  are  longitudinal ; 
the  capfule  pentagonal,  and  retufc  at  top  ;  bilocular,  and 
crowned  with  a  pentaphyllous  calyx. 

There  are  two  fpecies,  viz.  the  grandiflora  and  hex- 
andra  ;  the  former  of  .which  has  been  particularly  de¬ 
fer  ibed  by  Dr  Browne,  who  has  alfo  given  a  good  figure  * 
of  it.  It  has  frequewtly  flowered  in  the  royal  garden  at 
Kew,  and  in  Dr  Pitcairn’s  at  Iflington.  . 

Tlie  external  bark  is  remarkably  rough,  furrowed, 
and  thick ;  it  has  no  tafte.  The  inner  bark  is  very 
thin,  and  of  a  dark  brown  colour.  Its  tafte  is  bitter 
and  aftringent,  and  its  virtues  are  the  fame  as  thofe  of 
the  Jefuit’s  bark.  Infufed  in  fpirits  or  wine  with  a 
little  orange-peel,  it  makes  an  excellent  ftomachic  tinc-^ 
ture.  ^ 

PORT-LouiSj  Is  altrong  town  of  France,  In  Br<s  - 
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tP<^nci)  in  tKc  dioccfe  of  VanneSj  witK  s  citadel  and  a 
good  harbour.  It  was  fortified  by  Louis  XIII.  from 
whom  it  derived  its  irame.  It  was  a  ftation  for  part  of 
the  royal  navy  and  the  Eaft  India  flilps  belonging  to 
France.  It  is  feated  at  the  mouth  of  the  river  Blavet, 
27  miles  weft  of  Vannes.  .  W.  Long.  3.  18.  N.  Lat. 
47.  40. 

PoRT^Mahon*  See  Minorca. 

PORTO.  See  Oporto. 

PoRTo-Be.loy  a  town  of  North  America,  fituated  in 
N.  Lat.  9.  3.  W.  Long.  79.  45^clofe  to  the  fea,  on  the 


not  choofing  to  refide  in  a  place  fo  extremely  unhealthy, 
and  fatal  even  to  the  lives  of  the  natives.  Ulloa  telh 
us,  that  the  cattle  brought  hither  from  Panama  or 
Carthagena,  lofe  their  defh  fo  faft  in  the  beft  paftures, 
as  to  become  feavee  eatable :  he  aftures  us  alfo,  that 
neither  horfes  nor  afles  arii  bred  here.  The  heat,  in¬ 
deed,  is  excelTive  ;  and  the  torrents  of  rain  are  fo  dre?id- 
ful,  fiiddcn,  and  impetuous,  that  one  not  accuftomed 
to  them  would  imagine  a  fecond  deluge  was  coming. 
Thcfe  torrents  are  alfo  accompanied  with  frightful 
tempefts  of  thunder  and  lightning,  the  awfulnefs  of  the 
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declivity  of  a  mountain,  which  furrounds  the  whole  bar-  fccnc  being  heightened  by  the  repercuffions  from  the 

1 _  HM  • .  _ .*0  fnfp.  that  niouiitains.  and  the  fhrieks  and  howlinofs  ot  multitudes 


hour.  This  harbour  is  fo  large,  deep,  and  faie,  that 
Columbus,  who  iirft  difeovered  it,  gave  it  the  name 
of  Porto-BeUoy  or  the  Fine  Harbour,”  which  is  now 
commonly  ufed  to  denote  the  towui.  d  he  number  of 
the  houfes  is  about  130  ;  moft  of  them  of  wood,  large 
and  fpacious,  forming  one  long  ftreet  along  the  ftrand, 
with  other  fmciller  ones,  crofting  it.  The  governor  of 
the  town  is  always  a  gentleman  of  the  army,  fuboidl- 
nate  to  the  preftdent  of  Panama  ^  but  having  undci 
him  the  commandants  of  the  forts  that  defend  the  har¬ 
bour.  At  the  call  end  of  the  town,  on  the  road  to 
Panama,  is  a  place  called  Guinea^  where  all  the  negroes 
of  both  fexes,  whether  ftaves  or  free,  have  their  habi¬ 
tations.  This  place  is  very  m^iich  crowded  when  the 
galleons  are  here,  moft  of  the  inhabitants  of  the  town 
quitting  their  houfes  entirely  for  the  fake  of  letting 
them  ;  while  others  content  themfelves  with  a  fmaU 
part,  in  order  to  make  money  of  the  reft.  The  Mu- 
lattocs  and  other  poor  families  alfo  remove  either  to 
Guinea,  or  to  cottages  already  ereifted  near  It,  or  built 
on  the  occafion.  Great  numbers  of  artificers  likewife 
who  flock  to  Porto-Bello  from  Panama  to  work  at 
their  refpeAive  callings  during  the  fair,  lodge  in  Guinea 
for  cheapnefs.  Towards  the  fea,  in  a  large  trad  be¬ 
tween  the  town  and  Gloria  caftle,  barracks  are  eieded, 
in  moft  of  which  the  fhips  crews  keep  ftalls  of  fweet- 
meats,  and  other  kinds  of  eatables,  brought  from  Spain ; 
but  at  the  conclufton  of  the  fair,  when  the  fhips  put  to 
fea,  all  thefe  buildings  are  taken  down,  and  the  town 
returns  to  its  former  tranquillity  and  emptinefs.  In 
1739,  the  harbour  was  defended  by  a  caftle  and  two 
forts;  which  w'ere  all  demolifhed  by  admiral  V  ernon, 
who,  with  fix  fhips  only,  made  himfelf  mafter  of  this 
port.  The  country  about  Porto-Bello  is  over-run  with 
mountains  and  impenetrable  forefts,  except  a  few  val¬ 
leys,  in  which  are  fome  fcattered  farms.  Among  the 
mountains  that  furround  the  harbour  is  one  diftinguifted 
by  the  name  of  Capiroy  and  by  its  fuperior  loftinefs  is 
a  fort  of  barometer  to  the  country,  by  foretelling  every 
change  of  weather.  Its  top  is  always  covered  with 
clouds,  of  a  denfity  and  darknefs  feldom  feen  in  thofe 
of  the  atmofphere.  When  thefe  clouds  thicken,  in- 
creafe  their  blacknefs,  and  fmk  below  their  ufual  fta- 
tion,  it  is  a  fure  fign  of  a  tempeft ;  while,  on  the  other 
hand,  their  clcarnefs  and  afeent  as  certainly  indicate 
the  approach  of  fair  weather.  Thefe  changes  are  very 
fudden  and  frequent  here.  "I  he  fummit  of  the  moun¬ 
tain  is  fcarce  ever  clear  from  clouds  ;  and  when  it  hap¬ 
pens,  it  is  only,  as  it  were,  for  an  inftant.  Except  in 
the  time  of  the  fair,  all  the  inhabitants  of  Porto-Bello 
do  not  amount  to  3000  ;  half  of  whom  are  Indians, 
Mulattoes,  or  Negroes  y  the  Spaniards  of  any  fubftance 


mountains,  and  the  fhrieks  and  bowlings  of  multitudes 
of  monkeys  of  all  kinds  which  inhabit  the  furrounding 
woods. 

Freili  water  pours  down  in  ftreams  from  the  moun¬ 
tains,  fome  running  without  the  town,  and  others  crofs- 
ing  it.  Thefe  waters  are  very  light  and  digeftive  ; 
qualities  which  in  other  countries  would  be  very  valu¬ 
able,  but  are  here  pernicious,  producing  dyfenteries, 
which  the  patient  leldom  furvives.  However,  thefe 
rivulets,  formed  into  refervoirs,  ferve  the  purpofes  of 
bathing,  which  is  here  found  to  be  very  conducive 
to  health. 

As  the  forefts  almoft  border  on  the  houfes  of  the 
ftreets,  tygers  often  make  inciirfions  into  the  ftreets 
during  the  night,  carrying  off  fowls,  dogs,  and  other 
domeftic  animals,  and  fometimes  even  children  have 
fallen  a  prey  to  them.  Befides  the  fnarcs  ufiially  laid 
for  them,  the  Negroes  and  Mulattoes,  who  fell  wood  in 
the  forefts  of  the  mountains,  are  very  dexterous  in  en¬ 
countering  them  ;  and  fome,  for  a  flender  reward,  even 
feek  them  in  their  retreats. 

The  town  of  Porto-Bello,  which  is  thinly  inhabited 
by  reafoii  of  its  noxious  air,  the  fcarcity  of  provlfions, 
and  the  barrennefe  of  the  foil,  becomes,  after  the  arri¬ 
val  of  the  galleons,  one  of  the  moft  populous  towns  in 
the  woild.  He  who  had  feen  it  quite  empty,  and 
ever)'  place  wearing  a  melancholy  afped,  would  be 
filled  with  aftoniftiment  to  fee  the  bulUing  multitudes 
in  the  time  of  the  fair,  when  every  hoiife  is  crowded, 
the  fquarcs  and  ftreets  encumbered  with  bales  of  mer- 
chandife  and  chefts  of  gold  and  filver,  the  harbour 
full  of  fhips  and  veffels,  fome  loaded  with  provifions 
from  Caithagena,  and  others  with  the  goods  of  Peru, 
as  cocoa,  JefiiiPs  bark.  Vicuna  wool,  and  bezoar  ftones  ; 
and  this  town,  at  all  other  times  detefted  for  its  delete¬ 
rious  qualities,  becomes  the  ftaple  of  the  riches  of  the 
Old  and  New  World,  and  the  feene  of  one  of  the  moft 
confiderable  branches  of  trade  in  the  univerfe.  For¬ 
merly  the  fair  was  limited  to  no  particular  time  ;  but 
as  a  long  (lay  in  fuch  a  fickly  place  extremely  affefted 
the  health  of  the  ti*aders,  his  Catholic  majefty  tranf- 
mitted  an  order  that  the  fair  fhould  not  laft  above  40 
days  ;  and  that,  if  in  that  time  the  merchants  could  not 
agree  on  their  rates,  thofe  of  Spain  fhould  be  allowed 
to  carry  their  goods  up  the  country  to  Peru :  and  ac¬ 
cordingly,  the  commodore  of  the  galleons  has  orders 
to  re-embark  them,  and  return  to  Carthage na  ;  but 
otherwife,  by  virtue  of  a  compadl  between  the  mer¬ 
chants  of  both  kingdoms,  and  ratified  by  the  king,  no 
Spanifh  trader  is  to  fend  his  goods,  on  his  own  account, 
beyond  Porto-Bello.  The  Englifh  were  formerly  al¬ 
lowed  to  feiid  a  fhip  annually  to  this  fair,  which  turn¬ 
ed 
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cd  to  great  account ;  and,  whilft  the  afliento  contrail 
fubfiftcd,  either  with  the  Englifli  or  the  French,  one  of 
their  principal  fadlories  was  at  Porto-Bello. 

PoRTo-Farinay  a  port  about  12  miles  from  Cape 
Carthage,  in  the  bay  of  Tunis,  where  formerly  the  large 
vefTels  belonging  to  the  bey  were  fitted  out,  and  laid  up 
on  their  return  from  a  cruize.  This  harbour  is  fafe 
from  the  weather,  and  opens  iiito  a  large  lake,  formed 

by  the  Mejerdah,  which  runs  through  into  the  fea. _ 

'1  he  north-well  wind,  which  blows  right  upon  the  fiiore, 
together  with  the  foil  brought  down  by  the  river,  which 
has  the  fame  cjuahty  as  the  Nile  of  overflowing  its 
banks,  has  formed  a  bar,  fo  tliat  only  fmall  veflels  can 
now  enter.  It  is  Hill  the  arfenal  where  the  naval  llores 
are  kept.  E.  Long.  10.  16.  N.  Lat.  37.  12. 

PoRTO-Farraloy  a  handfome  town  of  Italy, '  in  the 
ifle  of  Elba,  with  a  good  citadel.  It  is  very  llrong,  and 
feated  on  a  long,  high,  lleep  point  of  land,  to  the  well 
of  the  bay  of  the  fame  name,  which  has  two  forts.  It 
belongs  to  the  great  duke  of  Tufeany,  who  always 
skeeps  a  good  garrifon  there-  E.  Long.  10.  37,  Ni 
Lat.  55* 

PoKTo-Longone,  a  fmall  but  very  ftrpng  town  of  I- 
taly,  and  m  the  ifle  of  Elba,  with  a  good  harbour,  and 
a  .oitrcfs  upon  a  rock  almoll  inacceflible.  The  kiim- 
of  Naples  has  a  right  to  put  a  garrifon  therein,  though 
the  place  belongs  to  the  prince  of  Piombino.  It  is 
leated  on  the  eaft  end  of  the  illand,  eight  miles  fouth- 
well  of  Piombino.  E.  Long.  lo.  lo  N.  Lat.  42.  52. 

PoRTO-Santo,  an  ifiand  of  the  Atlantic  Ocean,  on 

j  Africa,  and  the  lead  of  thofe  called  the 

Maddras.  It  is  about  15  miles  in  circumference,  and 
produces  but  little  corn  ;  however,  there  are  oxen  and 
wild  hogs,  and  a  vail  number  of  rabbits.  There  are 
trws  which  produce  the  gum  or  refin  called  dragon^ s 
blood,  and  there  is  likewife  a  little  honey  and  wax, 
which  are  extremely  good.  It  has  no  harbour,  but 
good  mooring  in  the  road.  It  belongs  to  the  Portu- 
guefc,  and  is  300  miles  weft  of  the  coall  of  Africa. 
W.  Long.  16.  20.  N.  Lat.  32.  58. 

PoRjo-Seguro,  a  government  of  South  America,  on 
the  eallern  coafl  of  Brafil ;  bounded  on  the  north  by 
the  government  of  Rio-dos-Hilios,  on  the  eaft  by  the 
orth  bea,  on  the  fouth  by  the  government  of  Spiritii- 
banto,  and  on  the  well  by  the  'Jhipicks.  It  is  a  very 
lertile  country,  and  the  capital  town  is  of  the  fame 
name.  It  15  built  on  the  top  of  a  rock,  at  the  month 
of  a  nver  on  the  coaft  of  the  North  Sea,  and  is  in- 
habired  by  Portuguefe.  W.  Long.  38.  50.  S.  Lat. 

^°^^o.Fecohw,  is  a  fea-port  town  of  Corf.ca,  in  the 
Mediterranean  Sea,  feated  on  a  bay  on  the  eallern 

lo  nfri  '"f  ‘r  Bonifacio,  and 

40  north  of  bardniia.  E.  Long,  9.  20.  N.  Lat. 

treiioa,  at  the  entrance  of  the  gulp!,  of  Spetia.  It  is 
1  of  which  there  is 

foiith-eaft  of  Geni  i' +5 

riprefentaticn  of  1  ’l/"  P'f 

from  the  life.  In  thus  ftnft  i  f  1 
f>aintlng,  in  coiitradiftinftion  to  id/lort 
.  refeinblance  of  perfons  is  uflal^^^XCS.  'tZ 
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traits,  when  as  large  as  the  life,  are  ufiially  painted  In 
oil-colours  ;  fometimes  they  are  painted  in  miniature 
with  water-colours,  crayons,  paftils,  &c.  See  Paint- 
I^JG,  p.  641. 

PORT  REE,  is  a  fmall  village,  containing  a  church 
and  a  veiy'  few  houfes,  with  an  excellent  bay  and  a  good 
harbour,  in  the  Ifle  of  Sky.  “  The  entrance  of  the 
bay  (Mr  Knox  tells  us)  reprefents  agreeable  landfcapes 
on  both  fides,  with  excellent  pafture. 

‘  The  bay  of  Portree  (fays  Mackenzie),  off  the 
houfes,  is  an  exceeding  good  harbour  for  a  few  Ihipsof 
any  lize  ;  it  is  well  ftieltered,  the  ground  good,  the 
depth. from  five  to  14  fathoms,  and  nothing  to  fear  co¬ 
ming  in  but  a  rock,  about  half  a  cable’s  length  from 
Aliderachig  Point,  on  the  ftarboard  as  you  enter  the 
anchorage,  part  of  which  is  always  above  water.’  It 
is  the  only  port  or  harbour  to  a  very  confiderable  divi- 
fion  of  Sky,  on  the  eaft  fide.  From  this  opening  to  the 
northern  extremity,  a  courfe  of  20  miles,  the  fliore  Is 
one  continued  line  of  lofty  rocks,  where  no  fhip  can  find 
refuge  ill  the  mildeft  weather,  and  where  inevitable  dan¬ 
gers  await  the  mariners  in  rough  weather. 

“  James  V.  of  Scotland  and  feveral  of  his  nobility  land¬ 
ed  here,  when  they  made  the  tour  of  the  Hebrides  in 
1535  ;  "hich  cirGumitance,  this  fine  bay  has  o-ot 
tlie  honourable  name  of  Portree^'"  ° 

Mr  Knox  tells  us,  “  that  the  country  round  this  vil¬ 
lage,  though  mountainous,  is  well  inhabited ;  it  raifes 
much  grain,  and  many  cattle.  Here  the  late  Sir  James 
Macdonald  had  marked  out  the  lines  of  a  town ;  and  go¬ 
vernment,  it  is  faid,  promifed  to  afllll  him  In  the  work 
with  500 1.  ;  but  the  death  of  that  gentleman  put  an  end 
to  thefe  promifing  appearances,  and  matters  remain  ill 
Jlaiu  qudP 

PORTSMOUTH,  a  fea-port  town  In  Hampfliire, 
With  one  of  the  moll  fecure  and  capacious  harbours  in 
England,  being  defended  by  a  numerous  artillery,  both 
on  the  fea  and  land-fide,  and  very^  good  fortifleations. 
A  great  part  of  the  royal  navy  is  built  here  ;  and  here 
are  lome  of  the  finell  docks,  yards,  and  magazines  of 
naval  llores,  in  Europe.  It  is  feated  in  the  ifle  of 
Portfey^  being  fiirrouiided  by  the  fea  except  on  the 
north  lule,  where  there  is  a  river  which  runs  from  one 
arm  of  it  to  the  other.  It  is  much  reforted  to  on  ac¬ 
count  of  the  royal  navy,  vvhofe  ufual  rendezvous  is  at 
Spithead,  which  is  at  the  eall  end  of  the  ifle  of  Wight, 
and  oppofitc  to  Portfuiouth.  ITere  is  a  draw-bridge 
over  the  river,  and  it  has  always  a  good  garrifon.  It 
is  governed  by  a  mayor,  12  aldermen,  and  burgefles, 
and  fends  two  members  to  parliament.  It  has  one 
church,  and  two  chapels,  one  in  the  garrifon,  and  one 
in  the  Common,  for  the  ufe  of  the  dock,  and  others, 
befides  feveral  meetiiig-houfes  of  the  diflenters.  The 
houfes  of  Portfmouth  amount  to  about  2000,  and  the 
inhabitants  to  about  12,000.  W.  Long.  1.  *1.  N.  LaU 
50;47' 

I  he  town  in  fuppofed  to  receive  its  name  from  Port, 
a  famous  Saxon  chieftain,  who,  A.  D.  ^ci.  landed 
heie  with  his  two  fons.  It  made  a  coiiiiderable  figure 
in  the  time  of  the  Saxons  5  and  from  the  utility  of  its 
fitnation,  was  highly  favoured  by  all  our  monarchs  of 
the  Norman  line.  It  was  incorporated,  and  became  alfo 
a  parliamentary  borough.  In  the  reign  of  Edward  IIL 
it  was  ill  a  very  floiirifhing  Hate;  but,  A.  D.  1238  * 

in  the  veiy  fame  reign,  was  burned  by  the  French^ 

when 
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when  that  monarch,  which  was  afterwards  ratified  by 
mouth  Richard  11.  forgave  the  inhabitants  a  debt,  and 

their  fee-hinn  for  10  years;  within  which 
■_  .  ^  fpace  they  fo  recovered  themfelves,  as  to  equip  a  fqua- 
droii,  which  failed  into  the  mouth  of  the  Seine,  funk 
!  Campbell's  two  fhips,  and  brought  away  a  great  booty.  The 
Fclithal  fiiigular  excellence  of  its  port,  and  the  convenience  of 

Sur^ejf*  fitting  out  fleets  from  thence  in  the  time  of  a  French 

^  war,  induced  Edward  IV.  to  think  of  fortifying  it, 

as  he  a^lirally,  in  fome  meafnre,  did  ;  which  fortifi¬ 
cations  were  farther  carried  on  by  Richard  III.  But 
king  Henry  VII.  was  the  firfl  who  fettled  a  garrifon 
therein  ;  which  was  increafed,  and  the  place  made 
ftill  flronger,  in  the  reign  of  Henry  VIII.  who  had  a 
great  dock  there,  wherein  was  built  the  Hemy  Grace 
lie  Dieu,  which  was  the  largcll  fhip  in  the  navy  of  his 
time.  The  fame  monarch,  remarkably  attentive  to 
the  fecurity  of  all  maritime  places,  built  what  is  now 
called  Souih-Sea  Cajlie^  for  the  protection  of  this. — 
The  improvements  made  here  in  the  reign  of  Eli¬ 
zabeth  were  much  fuperior  to  all  thefe.  King  Charles  II. 
after  his  reftoration,  directed  great  alterations,  efta- 
blifhed  new  docks  and  yards,  railed  fevenil  forts,  and 
fortified  them  after  the  modern  manner ;  which  works 
were  augmented  under  his  brother’s  reign.  Notwith- 
flanding  this,  king  William  diredted  likewife  frefli  alte- 
I  rations  and  additions  ;  and  fucceeding  princes,  following 

\  his  example,  have,  at  a  large  expence,  extended  thefe 

fortifications,  and  taken  in  a  vaft  deal  of  ground  :  fo  that 
it  is  at  prefent,  as  the  importance  of  the  place  deferves, 
the  moft  regular  fortrefs  in  Britain  ;  and,  as  it  cannot 
be  effedlnally  attacked  by  fea,  may  be  jultly  eileemed 
impregnable. 

Portsmouth,  the  largefl:  town  in  the  date  of  New 
Hampfhire  in  North  America.  It  Hands  on  the  fouth- 
eafl  fide  of  Pifeataqua  river,  about  two  miles  from  the 
1  fea,  and  contains  about  600  houfes,  and  4400  inhabi¬ 

tants.  The  town  is  handfomely  built,  and  plcafantly 
fituated.  Its  public  buildings  are,  a  court-houfe,  two 
churches  for  Congregationalifts,  one  for  Epifcopalians, 
and  one  other  houfe  for  public  worfliip.  Its  harbour 
j  is  one  of  the  fined  on  the  continent,  having  a  fufficient 

!  depth  of  water  for  veflels  of  any  burthen.  It  is  defend¬ 

ed  againd  dorms  by  the  adjacent  land,  in  fiich  a  man¬ 
ner,  as  that  fhips  may  feciirely  ri'de  there  in  any  feafon 
I  of  the  year.  Befides,  the  harbour  is  fo  well  fortified  by 

nature,  that  very  little  art  will  be  neceflary  to  render  it 
impregnable.  Its  vicinity  to  the  fea  renders  it  very 
convenient  for  naval  trade.  A  light-houfe,  with  a 
fingle  light,  dands  at  the  entrance  of  the  harbour. 

PORTSOY,  is  a  handfome  fea-port  town,  fituated 
on  a  fmall  promontory  running  into  the  fea,  on  the  fouth 
fide  of  the  Murray  Frith,  in  Scotland,  about  fix  miles 
from  Cullen,  and  feven  wed  from  Banff.  It  fends  out 
feveral  fifhing  veffels,  particularly  for  the  Hebride  white 
fifhery,  and  exports  a  confiderable  quantity  of  grain, 
i  A  manufadlure  of  docking  and  fewing  thread  is  alfo 

carried  on  to  a  confiderable  amount  for  the  London  and 
Nottingham  markets.  In  the  neighbourhood  is  a  dra- 
tum  of  marble,  of  a  dark  greenifh  colour,  in  which,  it 
is  faid,  the  cunous  fubdance  called  asbestos,  or  earth- 
flax,  has  been  found.  From  the  albedos  a  fort  of  in- 
combudible  cloth  is  made,  which  is  purified  by  throw¬ 
ing  it  into  the  fire.  W.  Long.  2.  5.  N.  Lat.  57.  50. 
PORTUGAL,  the  mod  wederly  kingdom  of  Eu¬ 


rope,  bounded  on  tlie  wed  and  fouth  by  the  Atlantic  Portugal. 
Ocean,  and  on  the  ead  and  north  by  Spain  ;  extending 
about  310  miles  in  length,  and  150  in  breadth.  Spain  and 

By  modern  writers,  we  find  this  country^  condantly  Portugal, 
dyled  in  Latin  Lujitania  ;  and  it  is  certain,  that  an-  ^  . 

ciently  a  country^  of  Spain  went  by  that  name  ;  but  it 
does  not  by  any  means  appear  that  the  country^  called 
by  the  ancients  Lujitania  had  the  fame  boundaries 
with  the  modern  kingdom  of  Portugal.  Before  Au- 
gudus  Casfar,  Liifitania  feems  to  have  been  bounded 
on  the  north  by  the  ocean,  and  on  the  fouth  by  the  ri¬ 
ver  Tagus  ;  by  which  means  it  comprehended  all  Ga¬ 
licia,  and  excluded  two  of  the  fix  provinces  of  Portu¬ 
gal.  But  ill  the  more  drldl  and  redrained  f.mfe  of 
the  word,  it  was  bounded  on  the  north  by  the  Dii- 
rius,  now  the  Douro,  and  on  the  fouth  by'  the  river 
Anas,  now  the  Guadiana  ;  in  which  fenfe  it  was  not 
quite  fo  long  as  modern  Portugal,  but  confidcrably 
broader.  1 

The  commonly  received  opinion  \Vith  regard  to  the 
etymology  of  the  word  Portugal^  is,  that  a  great 
her  of  Gauls  landed  at  Porto,  or  Oporto,  whence  it  ' 
received  the  name  of  Portus  Gallorum.^  or  the  Port  of 
the  Gauls  ;  and  in  procefs  of  time  that  name  gradually 
extended  over  the  whole  country',  being  foftened,  or 
rather  diortened,  into  Portugal.  But  the  time  when 
this  event  happened,  the  reafon  wliy  thefe  Gauls  came 
thither,  and  what  became  of  them  afterwards,  are  all 
particulars  which  lie  buried  in  oblivion.  It  is  alleged, 
however,  that,  upon  an  eminence  which  overlooks  the 
mouth  of  the  river  Douro,  there  dood  an  ancient  town 
called  Gale,  drong  and  well  peopled,  but  ill  feated  for 
trade  ;  and  this  occafioned  the  condrudlion  of  a  lower 
town  or  hamlet,  which  was  called  Portus  Cale^  that 
is,  the  haven  of  Gale  ;  and,  in  procefs  of  time,  Por- 
tucalia.  At  length,  becoming  fo  confiderable  as  to 
merit  an  epifcopal  chair,  the  bidiops  fubferibed  them- 
fdves,  as  the  records  of  ancient  councils  tedify,  Por^ 
tucalenfes,  and  the  name  of  the  city  was  transferred  to 
the  diocefe.  It  is  true,  that  thefe  bifliops  afterwards 
changed  their  title,  and  fubferibed  themfelves  Portu^ 
enfesy  that  is,  hi /hops  of  Porto.  But  the  fnd:s  Jiid  men¬ 

tioned  are  a^lually  recorded  in  authentic  liidories  ;  and 
as  the  diocefe  of  Portucalia  contained  in  a  great  meafnre 
that  little  country  in  which  the  fovereignty  originally 
began,  tlic  name  extended  itfelf,  together  with  the  ac- 
qiiifitions  of  the  fovereigns,  and  has  remained  to  the 
kingdom,  though  the  diocefe  itfelf  has  changed  Its  name^, 
and  pofiihly  on  that  very  account.  3 

Portugal,  though  even  yet  but  a  fmall  kingdon:>.  Originally 
was  onginally  much  fmaller.  The  Spanidi  and 
tuguefe  hidorinns  agree,  that  Don  Alonfo,  king 
Leon  and  Cadile,  and  fon  to  Don  Ferdinand  the 
Great,  bedowed  his  daughter  Donna  Theiefa  in  mar¬ 
riage  upon  an  illudrious  dranger,  Don  Henry,  and 
gave  him  with  her  the  frontier  province  which  he  had 
conquered  from  the  Moors,  fmall  indeed  In  extent, 
but  excellently  fituated,  and  fo  plcafant  and  fertile, 
that  it  lias  fbmetimes  been  dy'led  Medulla  Hifpanicay 
or  the  mar r ova  of  Spain.  'Fo  this  territory  was  added 
the  title  of  Goutii ;  but  authors  are  much  divided  about 
the  time  that  this  dranger  came  into  Spain,  and  who 
he  was.  However,  the  authors  of  the  Univerfal  HL 
dory  make  It  pretty'  evident,  that  he  was  a  grandfoii 
of  Robert  the  fird  duke  of  Burgundy.  The  manner  in 
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Po’^tniral.  wliich  lie  obtained  the  principality  above-mentioned  is  biiSiop  of  Bra^a,  who  had  not 
related  as  follows  : 

The  king,  Don  Alonfo,  apprehenlive  that  his  fuc- 
eefs  ill  taking  the  city  of  Toledo  would  bring  upon 
him  the  whole  force  of  the  Moors,  fcnt  to  demand 
afTiflance  from  Philip  1.  of  France,  and  the  duke  of 
Burgundy,  whofe  daughter  he  had  married.  His  re- 
queft  was  granted  by  both  princes;  and  a  numerous 
body  of  troops  v/as  fpeedily  collected  for  his  fervice,  at 
whofe  head  went  Raymond  count  of  Burgundy,  Hen¬ 
ry  younger  brother  of  Hugh  duke  of  Burgundy,  Ray¬ 
mond  count  of  Tholoufe,  and  many  others.  They 
arrived  at  the  court  of  Don  Alonfo  in  the  year  1087, 
where  they  were  received  and  treated  with  all  poflible 
marks  of  efteem  ;  and  having  in  the  courfe  of  two  or 
three  years  given  great  proofs  of  their  courage  and 
conduct,  the  king  refolved  to  bellow  his  only  daugh¬ 
ter  named  Urraca^  then  a  mere  child,  being  at  moll 
in  her  ninth  year,  upon  Raymond  count^of  Burgundy, 
and  alligned  them  the  province  of  GaUcia  for  the  fup- 
port  of  their  dignity.  About  four  years  after,  Don 
Alonfo  being  very  defirous  to  exprefs  his  gi'atirude  to 
Henry  of  Burgundy,  gave  him  in  marriage  a  natural 
daughter  of  his,  born  while  he  remained  in  exile  at  To¬ 
ledo,  whofe  name  was  Donna  Therefa  ;  and  upon  this 
marriage,  he  gave  up  in  full  property  the  country  which 
has  been  already  mentioned. 

The  new  fovereign,  with  his  confort,  fixed  their  re- 
fidence  in  the  town  of  Guimaraez,  pleafantly  fituated 
on  the  banks  of  the  river  Ave.  The  remains  of  an 
ancient  palace  belonging  to  their  fuccelTons  are  Hill  to 
be  feen  ;  and  on  account  of  its  having  been  anciently 
the  capital,  the  king,  Don  Denis,  granted  the  inha- 
.bitants  an  immunity  from  taxes,  which  they  Hill  en- 
PY- 

The  Portuguefe,  now  finding  themfelves  indepen¬ 
dent,  immediately  began,  like  other  nations,  to  at¬ 
tempt  the  fubjedlion  of  their  neighbours.  Henry  is 
laid  to  have  performed  great  exploits  againll  the 
Moors  ;  but  the  accounts  of  them  are  fo  indillinft,  that 
they  cannot  be  taken  notice  of  here.  He  died  in  1112  ; 
and  was  fucceeded  hy  his  fon  Don  Alonfo,  then  an  in- 

‘Differences  Y^^^  minority,  the 

vyith  Caf-  kingdom  was  governed  by  his  mother  Donna  Therefa, 
tile*  allllled  by  two  able  mini  Hers.  During  the  lirll  nine 
years  of  their  adminillration,  nothing  remarkable  hap¬ 
pened  ;  but  after  that  period,  fome  differences  took 
place  between  the  queen  regent  (for  Ihe  had  alfumed  the 
title  of  queen  after  her  father’s  death)  and  Urmca  queen 
of  Caflile.  Therefa  infilled,  that  fome  part  of  Gali¬ 
cia  belonged  to  her  in  virtue  of  her  father’s  will  •  and 
therefore  feized  on  1  uy,  an  epifcopal  town,  and  a  place 
of  fome  confequence.  Un*aca,  having  affembled  a  nu¬ 
merous  army,  wpit  In  perfon  into  Galicia ;  upon  which 
Iherefa  was  obliged  to  abandon  1  uy,  and  take  Ihelter 
in  one  of  her  own  fortrclfes.  The  confequciices,  in  all 
probability,  would  have  been  fatal  to  the  new  kingdom, 

TT^  archbilliop  of  Compollella,  without  whofe 
alTiftancc  Urraca  could  do  nothing,  demanded  leave  to 
retire  with  his  valfds.  This  offended  the  queen  to  fuch 
a  degree,  that  fhe  threw  him  into  prifon  ;  which  aa  of 
violence  excited  fuch  a  commotion  among  her  own  fub- 
jeds,  that  the  Pmtuguefe  were  foon  delivered  from  their 
apprehenfions.  Queen  Therefa  fell  Immediately  after 
iiito  a  fimilar  error,  by  throwing  into  prifon  the  arch- 
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efpoufed  her  caufe  fo  'Portugal, 
warmly  as  fhe  had  expelled.  The  bilhop,  however, 
w'as  quickly  delivered  by  a  bull  from  the  pope,  who  alfo 
threatened  the  kingdom  with  an  interdi^l ;  and  this  was 
the  firfl  remarkable  offence  which  Therefa  gave"  her 
fubje6ls. 

Soon  after  this.  Queen  Urraca  died,  and  all  diffe¬ 
rences  were  amicably  fettled  at  an  Interview  between 
Therefa  and  Don  Alonfo  Raymond,  who  fucceeded  to 
the  kingdom  of  Caflile.  But,  in  1126,  the  king  of 
Caflile  being  obliged  to  march  with  the  v/hole  flrength 
of  his  dominions  againfl  his  father-in-law  the  king  of 
Navarre  and  Arragon,  Therefa  took  the  opportunity 
of  again  feizing  upon  Tuy  ;  but  the  king  foon  return¬ 
ing  with  a  fuperiof  army,  fhe  was  again  obliged  to  aban¬ 
don  her  conquefl.  But  the  greatefl  misfortune  which 
befel  this  princefs,  was  a  quarrel  with  her  own  fon  Don 
Alonfo  Enriquez.  It  does  not  appear  indeed  that 
Therefa  had  given  him  any  jufl  caufe  of  offence ;  but  it 
is  certain  that  a  civil  war  enfued,  in  which  the  queen’s 
forces  were  totally  defeated,  and  fhe  herfelf  made  prifon- 
er,  in  which  fituation  fhe  continued  during  the  remain¬ 
der  of  her  life.  ^ 

Enriquez  having  thus  attained  to  the  free  and  full  Don  A- 
poffeffion  of  his  dominions,  made  feveral  attempts  upon  wars 
fome  places  in  Galicia,  but  without  fuccefs  ;  fo  that  he 
was  at  lafl  conflraincd  to  make  peace  with  Alonfo  king 
of  Caflile  and  Leon,  who  had  affumed  the  title  of  Caflils. 
^eror  of  the  Spains  ;  the  more  efpeclally  as  his  dominions 

happened  to  be  at  that  time  invaded  by  the  Moors. _ 

The  number  of  Infidels  was  fo  great,  that  the  count  of 
Portugal  had  little  hopes  of  fiibduing  them;  but  a 
plague  breaking  out  in  the  Moorifh  army,  they  were  o- 
bilged  to  retreat ;  after  which  he  reduced  feveral  places . 
belonging  to  that  nation.  But,  In  the  mean  time,  the 
emperor  Don  Alonfo,  breaking  Into  the  Portuguefe 
ten'itories,  deflroyed  every  thing  with  fire  and  fword. 

The  king  of  Portugal  furprifed  and  cut  off  a  confider- 
able  part  of  his  army  ;  which,  however,  did  not  hinder 
the  emperor  from  marching  diredily  towards  him. — 

But,  at  the  Interceffion  of  the  pope’s  legate,  all  diffe¬ 
rences  were  accommodated,  and  a  peace  concluded  ;  all 
places  and  prifoners  taken  on  both  fides  being  delivered 

In  the  mean  time,  the  progrefs  of  the  Chriflian  arms 
in  Spain  being  reported  to  Abu-Ali  Texefien,  the  ml- 
ramamolin  or  chief  monarch  of  the  Moors  in  Barbaiy, 
he  diredled  Ifmar,  or  Iflimael,  his  lieutenant  in  Spain,  to 
affemble  all  the  forces  in  the  fouthern  provinces,  and 
drive  the  Chriflians  beyond  the  Douro.  Ifhmael  imme¬ 
diately  began  to  prepare  for  putting  thefe  orders  in  ex¬ 
ecution  ;  and  having  added  a  confiderable  body  of  troops 
brought  from  Barbaiy  to  thofe  whom  he  had  ralfed  in 
Spain,  the  whole  army  was  very  numerous.  He  was 
met  by  Don  Alonfo  of  Portugal,  in  the  plains  of  Ou- 
riqiie,  on  the  banks  of  the  river  Tayo  ;  and  Ifhmael  Vialry  of 
took  all  poflible  means  to  prevent  the  Chriflians  from  Ourique. 
paffing  that  river,  becaufe  his  own  cavalry,  in  which 
the  flrength  of  his  army  chiefly  coiififted,  had  thus 
more  room  to  adl.  The  Portuguefe  forces  were  very 
inconfiderahle  in  number  in  comparifon  of  the  Moors  ; 
but  Ifhmael)  being  too  confident  of  vi^lor}%  divided 
his  army  into  1 2  bodies,  and  difpofed  them  in  fuch  a 
manner  as  might  befl  prevent  the  flight,  not  fuflain 
the  attack)  of  the  Chriflians.  The  confequence  was, 

that 
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t*ortripil.  that  his  army  was  overthrown  with  incredible  flaugh 
“  ter,  and  a  vail  number  of  prifoners  taken,  lunong 
whom  were  1000  Chriftians,  of  the  feft  llyled  Mo^i- 
rahians,  whom,  at  the  requeft  of  Theotonus,  prior  of  the 
Holy  Crofs,  Don  Alonfo  fet  at  liberty  with  their  wives 
and  children,  and  procured  them  fettlements  in  his  own 
dominions. 

DonAlon-  After  this  fignal  vlftory,  gained  in  the  year  1139, 
Don  Alonfo  was  proclaimed  king  by  his  foldiei-s,  and 
king.  ever  after  retained  that  title,  renouncing  all  kind  ot  lub- 
jedlion  to  the  crow-n  of  Spain.  Being  very  defiroiis, 
however,  of  bringing  down  the  power  of  the  emperor, 
he  entered  into  a' league  with  Raymond  count  ot  Ba^ 
celona  and  regent  of  the  kingdom  of  Arragon  againll 
tliat  prince.  In  confequence  of  this  treaty,  he  entered 
Galicia  with  a  confiderable  force  on  one  fide,  while  Don 
Raymond  did  the  fame  on  the  other.  Neither  of  thefe 
enterprifes,  however,  fucceeded.  ^  The  Portuguefe  mo¬ 
narch  met  with  a'fevere  checkin  his  expedition  into 
Galicia,  where  he  received  a  dangerous  wound,  and  had 
fome  of  the  nobility  who  attended  him  taken  prifoners. 
At  the  fame  time  he  received  intelligence  that  the 
Moors  had  invaded  his  dominions,  fo  that  he  was  obli¬ 
ged  to  retire  ;  which,  however,  was  not  done  in  fufii- 
cienttime  to  prevent  the  ftrong  fortrefs  of  Leyria  from 
falling  into  their  hands.  This  fortrefs  they  demollflied, 
and  put  all  the  garrifon  to  the  fword  ;  but  the  king 
caiifcd  it  to  be  rebuilt  llronger  than  before,  and  put  a 
more  numerous  garrifon  into  it  ;  however,  he  under¬ 
took  nothing  farther  this  campaign.  The  war  conti¬ 
nued  with  various  fuccefs  till  the  year  1 145?  'vhen  the 
king  projedled  an  enterprife  againft  Santaren,  a  ftroiig 
city  about  12  miles  from  Lifbon.  In  this  he  luckily 
fucceeded  :  and  by  that  means  gained  a  confiderable 
track  of  country,  and  a  ilrong  barrier  to  Ins  domi- 

nions.  r  1  1  •  c  \c  •  1 

After  this  fuccefs  Don  Alonfo  caufed  himielr  with 

much  ceremony  to  be  chofen  and  crowned  king  of  Por¬ 
tugal  before  an  allembly  of  the  flates,  where  he  alio  fo- 
lemnly  renounced  all  dependence  on  the  crown  of  Spam, 
declaring,  that  if  any  of  his  fucceffors  fhould  condefeend 
to  pay  tribute  or  to  do  homage  to  that  crown,  he  was 
Reduces  unw’Orthy  of  enjoying  the  kingdom  of  Portugal.  I  he 
iaiboii  and  next  year  the  king  undertook  the  recovery  ot^  Dilbon 
II  other  out  of  the  hands  of  the  Moors;  and  concerning  this 
expedition  there  are  fuch  numbers  of  fables,  that  it  is 
•almoR  impoflible  to  come  at  the  truth.  What  can  be 
gathered  from  thefe  accounts  is,  that  he  undertook  the 
Lge  with  a  fmall  army,  and  was  able  to  make  but  little 
progrefs  in  it,  partly  from  the  ftrength  of  the  place, 
and  partly  from  the  numerous  garrifon  by  which  it  was 
defended.  At  length,  fortunately  for  Don  Alonfo,  a 
fleet  of  adventurers,  French,  Englifh,  Germans,  and 
Flemings,  that  were  going  to  the  Holy  I^and,  anchored 
at  the  mouth  of  the  river  Tagus,  whofe  afliftance  he  de¬ 
manded,  as  not  altogether  foreign  to  their  defign  of  ma¬ 
king  war  on  the  infidels.  His  requell  was  readily  grant¬ 
ed  ;  and,  with  their  afliflance,  Lifbon  was  fpeedily  re¬ 
duced  ;  wLich  conqueft  fo  much  raifed  the  reputation 
of  this  monarch,  and  brought  fuch  numbers  to  recruit 
his  army,  that  before  the  end  of  the  year  1x47 
reduced  1 2  other  confiderable  cities. 

.  For  many  years  after  this,  Don  Alonfo  was  fuccefs- 
S^nfirmTd^  ful  in  alj  his  undertakings.  He  fettled  the  internal  go¬ 
by  the  vernment  of  his  kingdom,  procured  a  bull  from  pope 
pope.  Voju.  XV.  Part  IL 
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Alexander  III.  confirming  his  regal  dignity,  undertook 
many  fuccefsful  expeditions  againfl  the  Moors,  and  be*’ 
came  mafter  of  four  of  the  fix  provinces  which  compofe 
the  prefent  kingdom  of  Portugal.  In  all  his  underta¬ 
kings  he  was  afiiiled  by  the  counfels  of  his  Queen  Ma¬ 
tilda,  wdio  was  a  woman  of  great  capacity,^  and  fiilh- 
cient  for  the  government  of  the  kingdom  in  her  hiif- 
band’s  abfence.  By  her  he  had  a  numerous  offspring, 
particularly  three  daughters  j  the  eldefl  of  whom,  Don* 
na  Mafalda  or  Mathilda,  was  married  to  the  king^  of 
Arragon  ;  the  fecond,  Urraca,  to  Don  Ferdinand  king 
of  Leon  )  and  the  third,  T.herefa,  to  1  hihp  earl  of  it 
Flanders.  In  1166,  however,  the  king  thought 
per,  from  what  provocation  w*e  know  not,  to  invade 
the  dominions  of  liis  fon-iii-law'  Don  herdiiiand  ;  and  t.'ert!inaiid 
pofleded  himftlf  of  I.immia  and  Tiiron,  two_  cities  ofort  i-ivi. 
Galicia,  in  which  he  put  llrong  garrifons.  _  The  next 
year,  elated  with  his  fuccefs,  he  marched  with  a  nume¬ 
rous  army  towards  Badajos,  which  he  inveded  ;  on  the 
news  of  which,  Don  Terdinand,  who  had  afleinhkd  a  ^ 
large  army  at  Ciudad  Rodrigo,  marched  to  its  relief. 

Yet  before  he  could  come  within  fight  of  it,  it  had  fur- 
rendered  to  the  king  of  Portugal :  upon  which  Don 
Ferdinand  came  to  a  refohitkni  of  bclicgiiig  Ins  anta- 
goniil  in  his  newly  conquered  city  ;  which  Don  Aloii- 
fo  perceiving,  endeavoured  to  draw  out  his  forces  into 
the- field.  Though  he  was  at  that  time  upwards  of  70 
years  of  age,  lie  was  hiinfclf  on  liorfeback,  and  pufiiing 
forwards  at  the  head  of  his  horfe  to  get  out  at  the  gale, 
he  llnick  his  leg  againll  one  of  the  bolts  with  fuch  vio¬ 
lence  that  the  bone  was  fhattered  to  pieces.  ,  This  ac- 
cident  occalioncd  fuch  confufion,  that  the  Portuguele 
troops  were  eafily  beaten,  and  Don  Alonfo  was  taken 
prifoner.  He  was  exceedingly  mortified  by  this  dif- 
grace,  efpecially  as  he  had  no  great  reafon  to  expeA  ve¬ 
ry  kind  treatment  from  his  fon-In-law.  However,  the 
king  of  Leon  behaved  towards  him  with  the  grcatefl 
refpeA  and  affedlion.  He  defired  him  to  lay  afide  aU 
thoughts  of  biifinefs,  and  attend  to  bis  cure  ;  but  find¬ 
ing  him  refllefs  and  impatient,  he  affured  him  that  he 
expected  nothing  more  than  to  liave  things  put  into 
the  ftinie  condition  as  before  the  w'ar,  and  that  they 
mio-ht  live  in  peace  and  friendfliip  for  the  future :  to 
which  the  king  of  Portugal  moft  readily  afiented  ;  but 
returned  to  his  dominions  before  his  cure  was  perfeA- 
cd,  which  w'as  the  caufe  of  his  being  lame  all  the  tell 
of  his  life.  However,  this  did  not  abate  his  military 
ardour;  for,  notwithftanding  this  inconvenience,  his 
coura<re  tranfpoited  him  into  the  field  whenever  he  w'as 
called°by  the  interefi  of  his  fubjeAs.  Towards  the  end 
of  his  reign,  an  opportunity  feemed  to  prefent  itfelf  of 
obtaining  once  for  all  an  entire  releafe  from  the  difa- 
greeablc  pretenfions  of  the  king  of  Leon,  w’ho,  it  feems, 
had  infifted  on  the  king  of  Portugal’s  doing  homage  for 
his  kingdom.  The  opportunity  which  now  prefented 
itfelf  was  a  quarrel  between  the  king  of  Leon  and  his 
nephew  Don  Alonfo  king  of  Caftile.  The  latter  allced 
afliftance  from  the  king  of  Portugal,  which  was  readily 
granted.  But  Don  Ferdinand,  having  received  intelli¬ 
gence  that  the  infant  Don  Sancho  (the  king’s  eldeft 
fon)  was  advancing  towards  Ciudad  Rodrigo,  alTem- 
bled  his  troops  on  that  frontier  with  fuch  diligence,  i» 
that  he  was  enabled  to  attack  him  iinexpeAedly,  and 
tirely  defeated  him.  Underftanding,  however,  that  Don  agauift 
Sancho  was  recruiting  his  forces  with  great  diligence,  ihe  Moo;k. 
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Portugal  he  let  liim  know  that  they  might  he  much  better  em- 
ployed  agalnft  the  infidels,  w'ho  remained  carelefs  and 
unprepared,  cxpeding  the  iflue  of  the  war.  Don  San- 
clio  made  a  proper  life  of  tin’s  advice  ;  and,  after  ma¬ 
king  fome  motions  to  amufe  the  enemy,  made  a  fiiddeii 
irruption  into  Andaluha,  penetrating  as  far  as-Triana, 
one  of  the  fuburbs  of  Seville.  The  Moors  aifembled 
their  forces  in  order  to  attack  him  on  liis  retreat ;  but 
Don  Sanclio  having  fnil  fatigued  them  by  the  celerity  of 
his  march,  at  length  chofe  a  (Irong  camp,  and,  having 
given  his  troops  time  to  repofe,  drew  them  out  and 
offered  the  enemy  battle.  The  Moors  accepted  the 
diailenge,  but  were  entirely  defeated  ;  and  Don  San¬ 
clio  returned  into  Portugal  with  fpoils  to  an  immeiife 
amount,  hor  fome  years  after  the  war  was  continued 
without  any  remarkable  event;  but,  in  1184,  Jofeph 
king  of  Morocco,  having  already  tranfported  multitudes 
of  meii  from  Barbar^-,  at  kngtli  followed  in  perfoii  with 
a  prodigious  army,  and  carried  all  before  him  as  far  as 
the  Tayo.  He  appeared  before  the  city  of  Santaren  ; 
but  ha\i  ig  weaned  and  reduced  his  army  by  unfuccefs- 
ful  affaults  on  that  place,  he  was  attacked  by  the  Por- 
tuguefe  forces  aHiiled  by  Ferdinand  of  Leon,  entirely 
defeated,  and  himfelf  killed.  By  this  vidtory,  the  Por- 
tuguefe  were  left  at  liberty  to  improve  the  interior  part 
of  their  country,  and  fortify  their  frontiers  ;  and  du¬ 
ring  this  interval,  the  king  died  in  the  76th  year  of  his 
age,  in  the  year  1 185.  • 

Don  Alonfo  was  fucceeded  by  liis  fon  Don  San- 
eko  I.  Of  this  prince  it  is  remarkable,  that,  before  he 
aCccndcd  the  throne,  he  was  of  a  reftlefs  and  warlike 
difpofition  ;  but  no  fooner  did  he  come  to  the  poffef- 
fion  of  the  kingdom,  than  he  became  a  lover  of  peace, 
and  began  with  great  affiduity  to  repair  the  cities  that 
had  iufltred  moff  by  the  war,  and  to  repeople  the  coun¬ 
try  around  them.  By  kis  Heady  attention  to  this,  he 
in  a  very  fliort  time  quite  altered  the  appearance  of  his 
territories,  and  procured  to  himfelf  the  glorious  title  of 
IT/je  rcjlorer  of  cities,  and  /other  of  his  country.  In  the 
t^ear  1 189,  a  fleet,  compofed  for  the  moll;  part  of  Eng- 
hlli  veffels,  but  having  on  board  a  great  number  of  ad¬ 
venturers  of  other  nations  bound  to  the  Holy  Land, 
entered  the  river  of  Lilbon.  ITey  were  very  kindly 
received,  and  lupplied  with  all  kinds  of  refrefhments  by 
Don  Sancho,  who  took  this  opportunity  of  folicitlng 
them  to  affill  him  in  a  defign  he  had  formed  of  attack¬ 
ing  the  city  of  Silyes  in  Algarve  ;  to  which  they  readily 
Htided.  I  laving  joi-ned  a  fquadron  of  his  own  galleys, 
and  marched  a  body  of  troops  by  land,  the  place  was 
reduced,  and  the  Englifh,  according  to  agreement,  re¬ 
warded  with  the  plunder.  But,  in  a  fhoit  time,  the 
Moors  from  Africa  having  again  invaded  Portugal,  the 
town  was  fcveral  times  taken  and  retaken,  till  at  laff 
Don  bancho,  being  fenfihle  of  the  difficulties  that  would 
attend  the.  keeping  of  it,  caufed  it  to  be  demolillied. 
Dis  latt  enterpnfe  was  the  redudion  of  Elvas  ;  foon  af- 
.er  vyhich  he  died  with  the  reputation  of  tlie  beft  eco- 
Bomiff  that  ever  fat  on  the  throne  of  Portugal.  With 
the  cnaradfer  of  being  rath. r  libeml  than  avaricious,  he 
had  amalled  a  treafure  of  more  than  700,000  crowns 

zu  ready  naoney  beftdes  i4o:Mncrk^^^^^  lllver  and  100 

ofgcdd  plate,  which  he  dffpofed  of  fome  time  before  his 
death  He  was  interred  by  his  own  command  with 
much  lefs  pomp  ^  than  his  father,  in  the  cathedral  of 
Loiinbra^  and  wacn  Hs  body  was  taken  up  400  year's 
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after  by  order  of  the  king  Don  Emanuel  that  it  might 
be  laid  in  a  new  tomb,  it  was  found  uncorrupted.  ~\r— •W 

^  The  hiftory  of  P^^rtugal  affords  fcarce  any  event  of  niff 
importance  till  the  year  1289;  when,  in  the  reign  ofv^i^hC^  ^ 
Don  Denis,  a  difference  commenced  with  Caffile,  which  ^kle. 
fubfiHed  for  a  long  time.^  Frequent  reconciliation  took 
place  ;  but  thefe  were  either  of  very  fliort  duration,  or 
never  lincere.  An  length,  in  the  reign  of  John  I.  Don 
Juan  of  Callile,  who  had  alfo  prctenfioris  to  the  crown 
of  Portugal,  invaded  that  kingdom  at  the  head  of  the 
whole  force  of  his  dominions,  and  with  the  flower  of 
the  Caftilian  nobility  entered  the  province  of  Alcntego. 

According  to  the  Fortiigucfe  hiftorians,  he  befieged 
the  city  of  Elyas  without  effeft  ;  which  difappoint- 
ment  enraged  him  to  fuch  a  degree,  that  lie  determined 
next  year  to  invade  Portugad  a  fecond  time,  and  ruin 
all  the  country  Let  ore  him.  Accordingly,  having  col- 
leded  an  army  of  50,000  men,  he  invaded  Portugal, 
took  and  ruined  feveral  places,  while  King  John  lay  in- 
ac-Live,  with  a  fmall  army,  waiting  for  fome  Englifh 
fuccoiirs  which  he  expeded.  At"  laff  lie  ventured  an  The  CaRi- 
engagement  with  the  forces  which  he  had;  and,  not- Hans  entire* 
withffanding  the  great  fuperiority  of  the  enemy,  ob-*y 
tained  a  complete  victory;  after  which  he  made  an  ir¬ 
ruption  into  Caffile,  and  had  the  good  fortune  to  gain 
another  battle,  which  fixed  him  firmly  011  the  throne  of 
Portugal.  I'he  Caff  ilians  were  obliged  to  confent  to  a 
truce  of  three  years,  which  was  foon  after  improved  in- 
to  a  laffing  peace. 

Ill  1414,  King  J«lm  undertook  an  expedition  againftThe  c  tf  of 
the  Moors  in  Bai  bai  y,  where  he  commanded  in  perfon  •  Ceuta  ta- 
but  before  he  fet  out,  his  queen  (Philippa  the  dauo-h-^'*^ 
ter  of  John  duke  of  Lancaffer)  died  of  grief  at  the 
thoughts  of  his  abfence.  The  expedition,  however, 
proved  fucccfsFiil,  and  the  city  of  Ceuta  was  taken  from 
the  Moors  alinoff  at  the  firlt  affaiilt :  but  fca»*ce  had 
the  king  left  that  country,  when  the  princes  of  Barbary 
formed  a  league  for  the  recovery  of  it ;  and  though 
they  were  defeated  by  the  young  princes  of  Portugal, 
whoin  John  again  fent  into  Barbary,  yet  the  trouble  of 
keeping  it  was  lo  great,  that  fome  of  the  king’s  coun¬ 
cil  were  of  opinion  that  the  town  fliould  be  demoliflied, 
ikit  John,  having  coiifidered  the  arguments  on  both 
fides,  determined  to  keep  the  city ;  and  therefore  en¬ 
larged  and  ftrcngtheiied  the  fortifications,  augmenting 
his  forces  there  to  6000  foot  and  2500  liorfe,  which  he 
hoped  would  be  fufficient  for  keeping  off  the  attacks  of 
the  Moors. 

John  died  in  1428,  and  was  fucceeded  by  liis 
eldeft  fon  Edward.  He  undertook  an  expedition  againff 
Tangier  in  Barbaiy  :  but  the  event  proved  very  unfor¬ 
tunate  ;  the  Portuguefe  being  fo  ihut  up  by  the  Moors, 
fhat  they  were  obliged  to  offer  Ceuta  back  agab,  in 
order  to  obtain  leave  to  return  ta  Poitugal.  The 
king’s  fon,  Dan  Ferdinand,  was  left  as  a  hoffage  for 
the  delivery'  of  Centa ;  but  was,  with  the  utmoft^criiel- 
ty  and  injuffice,  left  in  the  hands  of  the  infidels,  by  tfie 
king  and  council  of  Portugal,  who  conffantly  refuled 
to  deliver  up  the  place.  Many  preparations  indeed 
were  made  for  recovering  the  prince  by  force  ;  but  be¬ 
fore  any  thing  could  be  accompliflied  the  king  died  in 
1430,  wliicli  put  an  end  to  all  thefe  deligns.  Bee  Pe¬ 
dro  (Don),  17 

The  war  with  Barbary  continued  at  intervals,  but  ft 
with  little  fuccefs  on  the  part  of  the  Poituguefe  ;  and  ’ifseifeo*** 
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till  the  '-ear  tA97>  there  Ih  110  event  of  any  confeqnence 
rec-.rckd  in  the  hijbry  of  Portugal.  Thia  year  wiss 
remarkable  for  the  oifeovtry  of  the  pe.fTage  to  the  I'.ait 
Indies  by  the  Cape  of  Good  Hope,  ’i'he  enterpnlir.g 
fpirit  of  tlie  Portuguefo  had  prompted  them  to  under¬ 
take  voyages  along  the  coall  of  Africa  for  a  confider- 
able  time  before  ;  but  when  they  undertook  their  firfl; 
voyage  of  difeovery,  it  is  probable  that  they  had  no- 
thing  farther  in  view  than  to  explore  thofe  parts  of  the 
coall  of  Africa  which  lay  nearcll  to  their  own  coun¬ 
try.  But  a  fpirit  of  cnteiyirife,  when  roiifcd  and  put 
in  motion,  is  alw'ays  progrefiive  t  and  that  of  the  I  01- 
tuguefe,  though  flow  and  timid  in  its  fiift  operations, 
gradually  acquired  vigour,  and  prompted  them  to  ad¬ 
vance  along  the  wefteni  lliore  of  the  African  continent, 
far  beyond'  the  iitraoll  boundary’  of  ancient  navigation 
in  that  direclion.  Encouraged  by  fuccels,  it  became 
more  adventurous,  defpifed  dangers  which  formerly  ap¬ 
palled  it,  and  furmounted  difficulties  which  it  once 
deemed  infuperable.  When  the  Portuguefe  found  in 
the  torrid  zone,  which  the  ancients  had  joronounced  to 
be  uninhabitable,  fertile  countries,  occupied  by  numc- 
rous  nations  ;  and  perceived  that  the  continent  01  A- 
frica,  iiiftead  of  extending  in  breadth  towards  the  welt, 
according  to  the  opinion  of  Ptolemy,  appeared  to  coii- 
traa  itfelf,  and  to  bend  eaftwards,  more  extenlive  pro- 
fpefts  opened  to  their  view,  and  infpired  them  with 
hopes  of  reaching  India,  by  continuing  to  hold  the  fame 
courfe  w’hich  they  had  fo  long  piirfiicd. 

After  feveral  unfuccefsful  attempts  to  accomphlh 
what  they  had  in  view,  a  finall  fquadron  failed  from  the 
Tagus,  under  the  command  of  Vafeo  de  Gama,  an  of¬ 
ficer  of  rank,  whofe  abilities  and  courage  fitted  lum 
to  coiiduft  the  moll  difficult  and  arduous  enterprues. 
From  unacquaintance,  however,  with  the  proper  fealon 
and  route  of  navigation  in  that  vail  ocean  through 
which  he  Bad  to  lleer  his  courfe,  his  voyage  was  long 
and  dangerous.  At  length  he  doubled  that  piornon- 
tory,  which,  for  feveral  years,  had  been  the  objCcl  01 
terror  and  of  hope  to  his  countrymen.  From  that,  at- 
ter  a  profperous  navigation  along  the  fouth-eail  ot  A- 
frica,  he  arrived  at  the  city  of  Melinda,  and  had  the 
fatisfaiStion  of  difeovering  there,  as  well  as  at  other 
places  where  he  touched,  people  of  a  race  very  different 
from  the  rude  inhabitants  of  the  wellern  ffiore  of  that 
continent,  which  alone  the  Portuguefe  had  hitherto  vi- 
fited.  Thefe  he  found  to  be  fo  far  advanced  m  civili¬ 
zation  and  acquaintance  with  the  various  arts  of  hie, 
that  they  carried  on  an  adlive  commerce,  not  only  with 
the  nations  on  their  own  coall,  but  with  remote  coun¬ 
tries  of  Alla.  Conduaed  by  their  pilots,  who  held  a 
courfe  with  which  experience  had  rendered  them  we 
acquainted,  he  failed  acrofs  the  Indian  ocean,  and 
landed  at  Calecut,  on  the  coail  of  Malabar,  on  the  2  2d 
of  May  1498,  ten  months  and  two  days  after  his  de¬ 
parture  from  the  port  of  l^ifboii.  •/!  i 

I'he  famoiin,  or  monarch  of  the  country,  aftomlhed 
at  this  unexpected  vifit  of  an  unknown  people,  whofe 
afpeft,  and  arms,  and  manners,  bore  no  refemblance  to 
1.  any  of  the  nations  accuftomed  to  frequent  his  harbouivS, 
and  who  arrived  in  his  domlnionvS  by  a  route  hitherto 
deemed  impracticable,  received  them  at  hrfl  with  that 
fond  admiration  which  is  often  excited  by  novelty  ;  but 
jn  a  fhort  time,  from  whatever  motives,  he  formed  va¬ 
rious  fehemes  to  cut  off  Gama  and  his  followers*  'i  he 
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ed  by  fiich  politics  as  .his.  I'rcm  every  danger  to  which 
he  was  expofed,  either  by  tr.e  opau  attacks  or  fecret 
machinations  of  the  Indians,  he  extricated  hiinfelf  with 
lingular  prudence  and  dexterity,  and  at  laft  failed  from 
Calecut  with  his  ll;ips,  loaded  not  only  with  the  com¬ 
modities  peculiar  to  that  coall,  hut  with  ma,ry  rich  pro- 
duAioiis  of  the  ealteni  parts  r>f  India.  He  returned  to 
Poitugal  in  tv/o  years  after  his  foiling  from  the  Tagus, 
but  with  a  great  lofs  of  men  ;  for  out  of  148  perlons 
whom  he  took  out  with  him,  only  55  returned.  1  he 
king  received  him  witli  all  poffible  tellimonies  of  re- 
fpeftand  kindnefs  ;  created  him  count  of  Videgueira  ; 
and  not  only  declared  him  admiral  of  the  Indies,  but 
made  that  office  hereditary  in  his  family. 

On  th.e  firll  intelligence  of  Gama’s  fiiccefsful  voyage,  The 
the  Venetians,  with  the  quick-lighted  difeernment  of 
merchants,  forefaw  the  immediate  confcquencc  of  it  to 
be  the  ruin  of  that  lucrative  branch  of  commerce  which  mcrce. 
had  contributed  fo  greatly  to  enrich  and  aggrandize 
their  country  ^  and  they  ohfcrv'cd  this  wuth  moic  po.g- 
nant  concern,  as  they  were  apprehenlive  that  they  did 
not  poffefs  any  effedual  means  of  preventing,  or  even 
retarding,  its  operation.  ,  ,  rr,,  .  -  r 

The  hopes  and  fears  of  both  were  well-founded. 

Portuguefe  entered  upon  the  new  career  opened  to  them  ' 

with  aclivity  and  ardour,  and  made  exertions,  both  com- ,  Portih. 
mercial  and  military,  far  beyond  what  could  have  been  yuefc  in 
expetted  from  a  knigdom  of  luch  inconfiderable  extent.  India- 
All  thefe  were  directed  by  an  intelligent  monarch,  ca¬ 
pable  of  forming  plains  of  the  greatcll  magnitude  with 
calm  fyllematic  wii'dom,  and  of  profectiting  them  with 
unremitting  perfeveraiice.  I'he  prudence  and  vigour  of 
his  meafures,  however,  w'ould  have  availed  little  without 
proper  inilriiments  to  carry  them  into  execution.  Hap¬ 
pily  for  Portugal,  the  difeerning  eye  of  Emanuel  felett- 
cd  a  fucccffioii  of  officers  to  take  the  fupieine  command 
in  In'dia,  who,  by  their  eiiteiprifing  valour,  military 
flail,  and  political  fagacity,  accompanied  with  diiinte- 
refted  integrity,  public  fpint,  and  love  of  theii  country, 
have  a  title  to  be  ranked  with  the  perfoiis  moft  eminent 
for  virtue  and  abilities  in  any  age  or  nation.  Greater 
things  perhaps  were  atcliieved  by  them  than  were  ever 
accompliflied  in  fo  fhort  a  time.  Within  24  years  only 
after  the  voyage  of  Gama,  the  Portuguefe  had  rendered 
themfelves  mailers  of  the  city  of  Malacca,  in  which  the 
great  flaple  of  trade  carried  on  among  the  inhabitants 
of  all  thofe  regions  in  Afia,  which  Europeans  have  di- 
ilinguidicd  by  the  general  name  ot  the  Lajl  IndUs,  was 
then  eflablifhed.  'J’his  coiiquell  fecured  to  them  great 
influence  over  the  interior  commerce  of  India,  while,  at 
the  fame  time,  by  their  fettkinents  iit  Goa  and  Diu, 
they  wxre  enabled  to  eiigrofs  the  tr.ade  of  the  Malabar 
coall,  and  to  obilruft  greatly  the  long  eflahlithed  ii.ter- 
courfc  of  Egypt  with  India  by  the  Red  Sea.  hi  every 
part  of  the  eaft  they  were  received  with  refpect;  1.1 
many  they  had  acq-uired  the  abfolute  command,  'iliey 
carried  on  trade  there  without  rival  or  controul  ;  they 
preferibed  to  the  natives  the  terms  of  their  mutual  iii- 
tercourfe  ;  they  often  fet  wb.at  price  they  plcafed  on  the 
goods  which  they  piiichafed  ;  and  were  thus  enabled  to 
Import  from  iTidollan  and  the  regions  htyoiid  it,  what¬ 
ever  is  ufeful,  rare,  or  agreeable,  in  greater  abundance, 
and  of  more  various  kinds,  than  had  been  known  tor- 
merly  in  Europe. 
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Not  fatisfied  with  this  afcendant  which  they  had  ac¬ 
quired  in  India,  the  Portuguefe  early  formed  a  fcheme 
no  lefs  bold  than  intcreiled,  of  excluding  all  other  na¬ 
tions  from  participating  of  the  advantages  of  commerce 
with  the  eafl ;  and  they  accompliilied  one  half  of  what 
their  ambition  had  planned. 

In  confequence  of  this,  the  Venetians  foon  began  to 
feel  that  decreafe  of  their  own  Indian  trade  which  they 
had  forefeen  and  dreaded.  In  order  to  prevent  the  far¬ 
ther  progrefs  of  this  evil,  they  incited  the  Soldan  of  the 
Mameliiks  to  fit  out  a  fleet  in  the  Red  Sea,  and  to  at¬ 
tack  thofe  unexpedled  invaders  of  a  gainful  monopoly, 
of  which  he  and  his  predccelTors  had  long  enjoyed  iin- 
diflurbed  pofleflion.  The  Portuguefe,  however,  en¬ 
countered  his  formidable  fquadron  with  undaunted  cou¬ 
rage,  entirely  defeated  it,  and  remained  mailers  of  the 
Indian  ocean.  They  continued  their  progrefs  in  the 
call  almofl  without  obilrudtion,  until  they  eftabliflied 
there  a  commercial  empire  ;  to  which,  whether  we  con- 
fider  its  extent,  its  opulence,  the  flender  power  by  which 
it  was  formed,  or  the  fplendor.  with  which  the  govern¬ 
ment  of  it  was  condudled,  there  had  hitherto  been  no¬ 
thing  comparable  in  the  hiiloiy  of  nations.  Emanuel, 
who  laid  the  foundation  of  this  ilupendous  fabric,  had 
the  fatisfa^lion  to  fee  it  almoil  completed.  Every  part 
of  Europe  was  fupplied  by  the  Portuguefe  with  the 
produ£lions  of  the  call ;  and  if  we  except  fome  incon- 
liderable  quantity  of  them,  which  the  Venetians  ftill 
continued  to  receive  by  the  ancient  channels  of  convey¬ 
ance,  our  quarter  of  the  globe  had  no  longer  any  com¬ 
mercial  intercourfe  with  India,  and  the  regions  of  Afia 
beyond  it,  but  by  the  Cape  of  Good  Hope. 

In  September  1522,  King  Emanuel  died  of  an  epi¬ 
demical  fever,  and  was  fucceeded  by  his  fon  John  III, 
The  mofl  remarkable  tranfaftion  of  this  prince’s  reign 
Tnquifition  was  the  introdudlion  of  the  inqiiifition  into  his  domi- 
into^Por"^  nions.  This  happened  in  the  year  1525,  or,  as  fome 
tugnl.  *  ^535*  ^  famine  happening  to  ceafe  in  a  fhoit 

time  after  it  was  introduced,  the  priells  perfnaded  the 
ignorant  multitude  that  it  was  a  blefling  from  heaven  on 
account  of  the  eredling  fiicli  an  holy  tribunal.  How¬ 
ever,  it  was  not  long  before  the  bulk  of  the  nation  per¬ 
ceived  what  kind  of  a  bleffing  the  inqiiifition  was  :  but 
their  difeernment  came  too  late  ;  for  by  that  time  the 
inqnifitors  had  acquired  fuch  power,  that  it  became 
equally  dangerous  and  ineffedtual  to  attempt  difclofing 
any  of  their  myileries. 

In  the  mean  time  Solyman  the  Magnificent,  the 
moil  enlightened  monarch  of  the  Ottoman  race,  ob- 
ferving  the  power  and  the  opulence  of  the  Portu¬ 
guefe  rifing,  and  attributing  it  to  its  proper  caiife, 
and  eager  to  fupplant  them,  fent  orders  to  the  bafliaw 
of  Egypt  to  employ  his  whole  ftrength  againil  the  Chri- 
fr.ians  in  the  Eail  Indies.  The  bafhaw,  in  obedience 
to  thefe  orders,  failed  out  from  the  Red  Sea  with  a 
greater  naval  force  than  ever  the  Mohammedans  had 
employed  before  ;  having  4000  Janizaries,  and  1 6,000^ 
other  land  troops  on  board.  Yet,  by  the  courage  and 
condud;  of  the  Portuguefe  officers  and  foldiers,  all  this 
mighty  armament  was  defeated,  and  their  Eafl  India 
pofTeffions  faved  from  the  danger  which  threatened 
them.  In  Africa  likewife  the  king  of  Fez  was  baffled 
before  the  town  of  Safi,  and  frefh  quarrels  breaking  out 
among  the  princes  gave  great  relief  to  the  Chriflians, 
v/Lo  iiad  long  been  obliged  to  carry  on  a  defcnlive  war, 
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and  had  more  than  once  been  on  the  very  brink  of  Portugal, 
ruin.  For  a  long  time  indeed  their  fafety  had  been  de-  — — 
rived  only  from  the  quarrels  of  the  Moors  among  them- 
felves  ;  for  fuch  was  the  envy  and  jealoufy  which  reign¬ 
ed  among  the  Portuguefe,  that  they  could  never  unite 
heartily  in  oppofing  the  common  enemy ;  and  therefore, 
had  their  enemies  united  againfl  them,  they  muff:  cer¬ 
tainly  have  been  cut  off.  But  whenever  the  cheriffs 
quarrelled  with  each  other,  one  party  was  fure  to  have 
recourfe  to  the  Portuguefe  ;  who,  by  fending  them  a 
fmall  fupply,  fecured  quiet  to  themfelves,  and  had  the 
pleafure  of  feeing  their  enemies  deftroy  one  another. 

Yet  in  the  end  even  this  had  bad  confequences  ;  for,  Bad  Rate  of 
on  one  hand,  it  kept  up  a  martial  fpirit  among  the  ia 
Moors,  and  on  the  other  it  made  them  acquainted  with 
the  Portuguefe  difeipHne  ;  fo  that  after  every  fliort  in¬ 
terval  of  repofe  they  not  only  found  them  as  much  ene¬ 
mies  as  before,  but  much  more  formidable  than  ever. 

The  confequence  of  all  this  w^as,  that  King  John  began 
to  apprehend  that  the  conqueft  of  Barbaiy  was  impof- 
fible,  and  therefore  to  limit  his  defires  to  the  keeping 
of  thofe  few  fortreffes  which  he  had  already  ;  which, 
though  a  neceflary  and  prudent  meafure,  difpleafed  the 
generality  of  his  fubjefts. 

King -John  exerted  himfelf  much  in  the  fettlement 
of  Brazil  in  South  America,  which  he  brought  into  a 
very  good  date,  caufed  feveral  ftrong  towns  to  be  creel¬ 
ed  there,  and  took  all  poffible  methods  to  encourage  the 
converfion  of  the  natives  to  Chriflianity.  He  alfo  made 
many  regulations  ifor  the  welfare  and  happinefs  of  his 
fubjedls.  The  difpiiites  of  the  nobility  about  precedency 
were  frequently  attended  with  very  difagreeable  confe¬ 
quences,  which  made  the  king  refolve  once  for  all  to 
fettle  them  by  eftabliflied  rules ;  and  the  rules  eftablifti- 
ed  by  him  on  this  occafion  have  fubfifted  ever  fince, 
and  in  a  great  meafure  prevent  thefe  altercations.  He 
had  other  great  defigns  in  his  mind,  particularly  with 
regard  to  the  reformation,  which  he  had  puflied  veiy  faj* 
with  refpedl  to  religious  perfons  of  both  fexes  ;  but, 
on  a  clofe  examination  of.  his  affairs,  he  found  his  fiib- 
jefts  in  general  to  have  been  fo  much  injure<J  by  his 
leaving  their  concerns  to  the  infpe£lion  of  his  council, 
that  he  was  thrown  by  the  grief  of  it  into  a  kind  of 
apoplexy,  from  which  he  never  recovered.  His  death 
happened  in  June  1557  ;  and  he  was  fucceeded  by  his 
foil  Don  Sebaftian  III.  an  infant  of  three  years  of 
age. 

After  the  death  of  King  John,  llie  adminiftration  re¬ 
mained  in  the  hands  of  the  queen,  grandmother  to  Se¬ 
baftian,  who  behaved  with  great  prudence  and  circum- 
fpedllon.  The  Moors,  however,  fuppofing  that  under 
a  minority  they  might  be  able  to  difpoflels  the  Chri- 
ftians  of  fuch  places  as  they  held  in  Barbary,  laid  clofe 
fiege  to  Mafagnan.  But  the  queen-regent  fent  fuch 
fpeedy  fncconrs,  and  promifed  fuch  rewards  to  thofe 
who  diftlnguifhed  themfelves,  that  the  Moors,  though 
they  brought  80,000  men  into  the  field,  were  obliged 
to  abandon  the  enteqirife.  This  was  at  firft  magnified 
as  a  high  inftance  of  the  queen’s  capacity  and  wifdom  j 
but  in  a  ftioit  time  the  natural  averfion  which  the  Por¬ 
tuguefe  had  to  the  government  of  women,  together 
with  the  prejudice  they  had  againft  her  country,  as  be¬ 
ing  a  Caftilian,  appeared  fo  plainly,  and  gave  her  fo 
much  uneafinefs;  that  of  her  own  accord  (he  refigned 
her  authority  into  the  hands  of  cardinal  Don  Henry 
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the  king’s  brother.  By  him  Don  Alexius  de  Menefes 
wa^  appointed  the  king’s  governor,  and  Gonfales  de 
Gomera  with  two  other  priefts  his  preceptors.  By 
means  of  thofe  inllruOlors  the  king’s  education  was  to¬ 
tally  marred.  His  governor  afliduoufly  inculcated  up¬ 
on  him  that  the  chief  virtue  of  a  king  was  courage ; 
that  danger  was  never  to  be  avoided,  but  always  fur- 
mounted,  let  the  occafion  be  what  it  would.  .  His 
other  tutors,  inftead  of  inllrudting  him  in  the  true  re¬ 
ligion,  only  infpired  him'  with  an  abhorrence  of  profef- 
fed  infidels :  the  confequence  of  all  which  was,  that  he 
became  ra(h,  i  neon  fide  rate,  and  obllinate  ;  all  which 
qualities  confpired  to  draw  upon  him  the  cataftrophe 
which  ruined  both  him  and  the  kingdom. 

After  the  king  was  grown  up  to  man’s  eflate,  his 
defire  was  to  diftinguifii  hiinfclf  againll  the  infidels. 
He  himfelf  chofe  an  expedition  to  the  Eafl  Indies ; 
but  the  prime  minifter  Alco9ova,  who  did  not  choofe  to 
nd  his  monarch  to  fuch  a  diftance,  fubflituted 
^'xfrica  in  its  Head.  This  expedition  the  king  entered 
into  in  the  moft  inconfiderate  and  abfurd  manner.  He 
firil  fent  over  Don  Antonio  prior  of  Crato,  with  fome 
hundreds  of  foldiers;  carried  his  principal  courtiers  over 
with  him  from  a  hunting  match,  and  without  equi¬ 
pages  ;  he  then  fent  for  the  duke  of  Aveyro,  with  fuch 
troops  as  he  could  colleft  on  the  fiiort  warning  he  had 
got  ;  and  when  all  thefe  were  affembled,  the  king  fpent 
Ill's  time  in  hunting,  and  flight  excurfioiis  againll  the 
enemy,  without  doing  any  thing  of  confequence,  ex¬ 
cept  expofing  his  perfon  upon  all  occafions.  At  length 
he  returned  to  Portugal  in  fuch  tempefluous  weather, 
that  his  fubje6ls  had  given  him  up  for  loll  ;  when  they 
were  agreeably  furprifed  by  his  unexpedled  arrival  in  the 
river  of  Lifbon,  which  they  celebrated  with  thegreatell 
rejoicings. 

The  little  fuccefs  which  attended  the  king  in  this 
expedition  ferved  only^  to  inflame  him  more  wfith  defire 
for  another  ;  fo  that  from  the  time  he  returned,  he 
feemed  to  think  on  nothing  elfe.  He  was  highly  de¬ 
lighted  alfo  with  an  accident  which  at  this  time  furnilh- 
ed^him  wdth  a  pretence  for  w^ar,  though  of  that  he  Hood 
in  no  great  need.  Muley  Hamet,  king  of  Fez  and 
Morocco,  had  been  difpolfelTed  of  his  dominions  by  his 
uncle  Muley  Moloch.  At  the  beginning  of  this  w^ar 
Don  Sebaftian  had  offered  him  his  troops  in  Africa, 
wdiich  offer  w’as  reje6led  with  contempt :  but  now^  be¬ 
ing  a  fugitive,  and  having  in  vain  applied  for  alTillarice 
to  Philip  of  Spain,  Muley  Hamet  applied  to  the  king 
of  Portugal ;  and,  that  he  might  the  more  eafily  fuc- 
ceed,  caufed  the  fortrefs  of  Arzila,  which  his  father 
had  recovered,  to  be  reftored  to  the  Portuguefe.  The 
king  w^as  in  rapture  at  this  event,  and  fancied  that 
his  glory  w'ould  exceed  that  of  all  his  predecelTors.  He 
w^as  advifed  againll  this  expedition,  how^ever,  by  all  his 
friends.  King  Philip  of  Spain  having  done  every  thing 
to  dilFuade  him  from  it  in  a  perfonal  conference,  fent 
Francifeo  Aldana,  an  old  and  experienced  officer,  to 
Morocco;  and  at  his  return  ordered  him  to  attend  Don 
Scballian,  in  order  to  give  him  an  account  of  the  Hate 
of  affairs  in  that  country.  This  he  performed  with  the 
greatell  fidelity,  but  without  any  effecTi.  The  queen 
dow^ager  and  cardinal  united  in  their  endeavours  to  di¬ 
vert  him  from  this  unfortunate  enterprife  ;  but  he  treat¬ 
ed  them  both  with  fo  little  refpe£l,  that  his  grandmo¬ 
ther  broke  her  heart ;  and  the  cardinal,  to  fhowhisdif- 
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talle  to  the  mcafure,  retired  to  Evora  without  coming  Portugal. 
either  to  court  or  council ;  which  example  was  follow-  sr— ^ 

ed  by  many  of  the  nobles.  Many  of  thefe,  however, 
fent  very  free  remonllrances  to  the  king  on  the  impro¬ 
priety  of  his  conduCl ;  and  King  Philip  fent  to  him  the 
duke  de  Medina  Cell,  once  more  to  lay  before  him  the 
reafons  why  he  thought  his  fcheme  impracticable,  and 
to  put  him  in  mind  that  he  had  no  hand  in  piiflting  him 
upon  his  deflru6lion,  or  of  concealing  from  him  the 
dangers  into  which  he  feemed  determined  to  plunge 
himfelf  and  his  fubjedls.  Laflly,  he  received  a  letter 
on  the  fubjedl  from  Muley  Moloch  kimfelf,  wlieieiii 
that  prince  explained  to  him  his  owm  riglit  to  the 
crowm  of  Fez,  and  Ihowed  that  he  had  only  difpolfcf- 
fed  a  ty^rant  and  a  murderer,  w'ho  had  therefore  no 
riglit  to  his  friendfliip  or  aflillance.  He  next  affured 
him  that  he  had  no  reafon  to  fear  either  the  power  or 
neighbourhood  of  the  Portuguefe;  as  a  proof  of  w’hicli, 
and  as  a  mark  of  his  elleem,  he  w'as  content  to  make 
him  a  prefent  of  ten  miles  of  arable  ground  round  each 
of  the  fortreffes  he  pofTeffed  in  Africa,  and  wEich  indeed 
w^erc  no  more  than  four,  viz.  'Pangler,  Ceuta,  Mafa- 
gaii,  and  Arzila.  At  the  fame  time  he  addreffed  him¬ 
felf  to  King  Philip  of  Spain,  wuth  w'liom  he  w'as  on 
good  terms,  defiling  him  to  interpofe  with  his  nephew 
Sebaftian,  that  things  might  be  yet  adjufted  without  the  a; 
cffiifioii  of  human  blood.  But  the  king  of  Portugal  Account  of 
w’ds  deaf  to  all  falutary  advice  ;  and  therefore  paid  no 
regal  d  to  this  letter,  nor  to  the  remonllrances  of  his 
uncle.  On  the  24th  of  June  1577,  therefore,  he  fet 
fail  from  the  bar  of  Lifbon  w  ith  a  fleet  of  50  fhips  and 
five  galleys,  tw'elve  pieces  of  cannon,  and  tranfports 
and  tenders,  making  up  near  1000  fail.  His  troops 
coiififted  of  9000  Portuguefe  foot  ;  3000  Germans ; 

700  Italians  commanded  by  Sir  Thomas  Stukeley,  an 
Englifh  exile,  but  remarkably  brave  ;  20CO  Caftiliaiis 
and  30D  volunteers,  commanded  by  Don  Chrillopher 
de  Tuvara  niafter  of  the  horfe,  a  man  of  courage,  but 
without  either  condu6l  or  experience.  He  touched 
firft  at  Lagos  bay  in  the  kingdom  of  Algarve,  where 
he  remained  for  four  days  :  thence  he  proceeded  to  Ca¬ 
diz  ;  where  he  w^as  magnificently  feafted  for  a  w’eek  by 
the  duke  de  Medina  Sidonia,  who  took  the  opportu¬ 
nity  once  more,  by  order  of  Philip,  of  diffuading  him 
from  proceeding  further  in  perfon.  But  this  exhorta¬ 
tion  proved  as  frultlefs  as  the  reft  ;  and  the  king  having 
failed  wfith  a  ftrong  detachment  for  Tangier,  ordered 
Don  Diego  de  Souza,  his  commander  in  chief,  to  follow 
with  the  remaining  part  of  the  army. 

The  troops  landed  on  the  coaft  of  Africa  without 
any  bad  accident,  and  joined  at  Arzila.  Flere  the 
king  was  met  by  the  cherifF  Muley  Flamet,  on  w’hofe 
account  he  had  undertaken  the  w’ar,  w  ho  delivered  him 
his  fon  Muley,  a  boy  of  1 2  years  of  age,  as  a  lioftage, 
and  brought  a  reinforcement  of  300  Moors.  The  boy 
W’as  fent  to  Mafagan  under  a  ftrong  guard;  hut  the  fa¬ 
ther  remained  in  the  Portuguefe  camp.  Here  it  was  . 
refolved  in  a  council  of  w'ar  to  reduce  the  towm  of  La- 
raclie,  but  it  was  difputed  w’hetlier  the  troops  Ihould 
proceed  thither  by  land  or  fca.  Don  Sebaftian,  who 
cfpoufed  the  former  opinion,  finding  himfelf  oppofed  by 
Muley  Hamet,  gave  him  fuch  a  rude  anfwer,  that  he 
left  his  prefence  in  difeontent  ;  after  wdilch  the  king’s 
opinion  prevailed,  and  the  army  began  its  march  011  the 
29th  of  July.  As  they  proceeded,  the  king  received  a 
I  letter 
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letter  from  tlie  duke  of  Albn,  rcqueftuig  him  to  at- 

- tempt  nothing  beyond  the  taking  of  the  town  of  La- 

rache.  Along  witli  the  letter  was  fent  an  helmet  whieh 
had  been  worn  by  Charles  V. 

Move-  other  hand  Mulcy  TMoloch,  having  Intelll- 

djfpo^Ton  g^^ce  of  this  formidable  Invahon,  took  the  held,  though 
cf  thear-  at  that  time  fg  ill  of  a  fever  that  he  eould  not  fit  on 
^nes,  horfeback,  with  40,000  foot  and  60,000  horfe.  Pie 
conduCled  every  thing,  notwltliflandlng  Ills  diilreffed 
fituation,  with  the  gieateil  prudence.  Finding  fome 
reafon  to  fufpeft  that  part  of  his  army  were  defirous  of 
going  over  to  his  rival,  he  pioclaimed  that  fuch  as  in¬ 
clined  to  join  their  old  maflev  were  at  liberty  to  do  it. 
This  at  once  put  a  hop  to  the  defection,  jind  only  u 
very  few  made  ufe  of  the  liberty  whieh  was  granted 
,  them.  Standing  in  doubt  like  wife  of  the  fidelity  of  a 
body  of  3000  horfe,  he  fent  them  to  reconnoitre  the 
enemy,  by  which  acl  of  confidence  he  fecured  them. 
Still,  however,  he  feared  that  his  officers  might  be  cor¬ 
rupted  by  the  Portuguefe  gold  ;  for  which  reafon  he 
changed  the  difpofition  of  his  army  entirely,  fo  that  none 
of  his  officers  commanded  the  corps  to  which  they  had 
been  accuflomed  ;  and  therefore,  having  new  men  to 
deal  with,  had  none  whom  tliey  eould  truft. 

Having  taken  thefe  precautions,  he  advanced  againd 
the  Portuguefe  army  with  fuch  celerity,  that  he  came 
in  fight  of  them  on  the  3d  of  Augull.  On  this  Don 
Sebadian  called  a  council  of  war  ;  in  which  many  who  * 
out  of  complalfance  had  given  their  opinions  for  this 
march,  were  now  for  returning.  They  were  feparated 
from  the  enemy  by  a  river,  and  the  Moors  were  maders 
of  the  ford,  fo  that  it  was  Impoffible  to  force  them  im¬ 
mediately  in  their  pods  ;  neither  was  it  practicable'  for 
them  to  wait  for  a  more  favourable  opportunity,  becaufe 
they  had  no  provlfions.  The  foreign  officers,  on  the 
contiaiy,  were  of  opinion  that  fighting  was  now  be¬ 
come  neceffary,  and  a  retreat  dangerous.  'Phis,  however, 
was  violently  oppofed  by  the  cherilF,  who  faw  plainly 
that  they  ran  a  great  riik  of  being  defeated  and  of  lo- 
fiiig  all,  while  at  the  fame  time  they  were  not  certain 
of  gaining  any  thing  of  confequence  though  theyfhoidd 
be  victorious :  whereas,  if  they  drew  down  towards 
the  fea,  they  miglit  entrench  themfelves  till  they  were 
relieved  by  their  fleet ;  during  which  interval  if  Muley 
Moloeh  fliould  die,  he  looked  upon  it  as  certain  that 
a  great  part  of  the  army  would  defert  to  him,  which 
would  render  him  mader  not  only  of  the  kingdom,  but 
of  the  fate  of  the  Chrldlans  alfo.  When  he  found 
that  the  king  was  bent  on  fighting,  lie  only  requeded 
that  the  engagement  might  be  delayed  till  4  oTloek  in 
the  afternoon,  that,  in  cafe  of  a  defeat,  they  might 
have  foiTie  chance  of  efcaping:  but  even  in  this  he  could 
not  prevail;  for  ilie  king  having  difpofed  of  every  thing 
tor  a  battle  the  next  day,  Avas  impatient  to  begin  the 
onfet  as  foon  as  it  was  liglit. 

In  the  mean  time^  Muley  Moloeh  was  fo  fenfible  of 
the  advantages  of  Ills  fituatlon,  that  he  was  Inclined 
totaKC  the  whole  Portuguefe  army  prifoners;  but  find¬ 
ing  his  difeafe  increafe,  fo  that  he  had  no  liopes  of  re- 
coveiy’',  he  came  to  the  refolution  to  fight,  that  his  anta- 
gonid  might  not  avail  liimfelf  of  his  death.  The  dif- 
pofition  or  the  Chridian*  army  was  very  regular  and  cor- 
rca,  through  the  care  of  fome  old  officers  in  33on  Se- 
badian’s  fcrvice  :  the  infantry  were  difpofed  -in  three 
'Hues  ;  the  battalion  of  volunteers  .made  the  vanguard; 


the  German*  commanded  by  colonel  Amberg,  and  the  Fortujjsb 
Italians  by  Sir  Iffiomas  Stuckeley,  were  on  the  right  ;  — 
the  Gadilian  battalions  on  the  left ;  the  Portuguefe  in 
the  centre  and  rear  ;  the  cavahy,  confiding  of  about 
1500  men,  partly  on  the  right  vmder  the  command  of 
tlie  duke  d’Avegro,  to  vrhom  the  cheriff  joined  liim- 
felf  with  his  horfe:  on  the  left  was  the  royal  dandard, 

With  the  red  of  the  cavalry,  under  the  command  of  the 
duke  of  Barcelos  elded  fon  to  the  duke  of  Braganza, 

Hon  Antonio  prior  of  Ciato,  and  feveral  other  perfons 
of  great  rank.  The  king  took  pod  at  hrd  with  the  vo¬ 
lunteers.  Muley  Moloeh  dlfp6fed  alfo  his  troops  in 
three  lines:  the  fird  eoufided  of  the  Andalufian  Moors, 
commanded  by  three  officers  who  had  dldinguiffied 
themfelves  in  the  wars  of  Granada  ;  the  fecond  of  re- 
negadoes  ;  and  the  third  of  the  natives  of  Africa. 

They  moved  in  a  half  moon,  with  10,000  horfe  on 
each  wing,  and  the  red  in  the  rear,  with  orders  to 
extend  themfelves  in  fuch  a  manner  as  to  encompafe 
the  Cliridian  army.  Muley  Moloch,  though  extreme¬ 
ly  weak,  was  taken  out  of  his  litter,  and  fet  on  horfe¬ 
back,  that  he  might  fee  how  his  commands  had  been 
obeyed  ;  and  being  perfectly  fatisfied  with  the  fitiia- 
tion  of  his  troops,  he  direCled  the  fignal  of  battle  to 
be  given.  The  Chridians  advanced  with  the  greated  Portu* 
refolution  ;  broke  the  fird  line  of  the  Moorifli  infantry, 
and  difordered  the  fecond.  On  this  Muley  Moloch  ^ 
drew  Iiis  fword,  and  would  have  advanced  to  encou¬ 
rage  his  troops,  but  that  his  guards  prevented  him  ;  on 
A\hich  his  emotion  of -mind  was  fo  great,  that  he  fell 
from  his  horfe.  One  of  liis  guards  caught  him  in  his 
unns,  and  conveyed  him  to  his  litter;  where  he  imme¬ 
diately  expired,  having  only  time  to  lay  his  finger  on 
his  lips  by  way  of  enjoining  them  to  conceal  his  deatli. 

But  .by  this  time  the  Moorifh  cavahy  had  wheeled 
quite  round,  and  attacked  the  Chridian  army  in  the 
rear  :  upon  which  the  cavalry  in  the  left  wing  made 
fuch  a  vigorous  effort  that  they  broke  the  Portuguefe 
on  the  right ;  and  at  this  time  the  cheriff,  in  paffing  a 
rivulet,  was  drowned.  In  this  emergency,  the  Ger¬ 
mans,  Italians,  and  Cadilians,  did  wonders ;  but  the 
Portuguefe,  according  to  their  own  hidorians,  beha¬ 
ved  indifferently.  Attacked  on  all  fides,  however, 
they  were  unable  to  refdl;  and  the  whole  army,  except 
about  50  men,  were  killed  or  taken  prifoners.  The 
fate  of  the  king  is  varioufly  related.  According  to 
fome,  he  had  two  horfes  killed  under  him,  and  then 
mounted  a  third.  Flis  braved  officers  were  killed  in 
*his  defence  ;  after  which  the  Moors  furrounding  him, 
feized  his  perfoii,  dripped  him  of  his  fword  and  arms, 
and  feCiired  him.  They  immediately  began  to  quarrel 
about  whofe  prifoner  he  was  ;  upon  which  one  of  the 
generals  rode  in  among  them,  crying,  ‘‘  What,  you 
dogs,  when  God  has  giveii  you  fo  glorious  a  vidloiy, 
would  you  cut  one  anothers  throats  about  a  prifoner 
at  the  feme,  time  difeharging  a  blow  at  Seballian,  he 
brought  liim  to  the  ground,  when  the  red  of  the  Moors 
fooii  difpatched  him.  Others  affirm,  that  one  Lewis 
de  Brito  meeting  the  king'  with  hi.s  dandard  wrapped 
round  him,  Sebadiaii  cried  out,  ‘‘  Plold  it  fad,  let  us 
die  upon  it  1’^  upon  which  charging  the  Moors,  he  was 
Teized,  refeued  by  Brito,  who  was  hirafelf  taken  with 
the  dandard,  and  carried  to  Fez.  He  affirmed,  that 
after  he  was  taken,  he  faw  the  king  at  a  didaiice,  aiid 
iiiipurrued.  Hon  Lewis  dt  Lima  met  him  afterwards 
2  '  making 
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Portugal  making  towards  the  river  5  and  this  is  the  laft  account 

we  have  of  his  being  feen  alive. 

Muley  Hamct,  the  brother  of  Muley  Moloch,  was 
proclaimed  king  by  the  Moors  immediately  after  the 
battle.  Next  day,  having  ordered  all  the  prifoners  to 
be  brought  before  him,  the  new  fovereign  gave  orders 
to  fearch  for  the  body  of  Don  Sebaftian.  The  king’s 
valet-de-chambre  brought  back  a  body,  which  he  faid 
was  that  of  his  mailer,  but  fo  disfigured  with  wounds, 
that  it  could  not  well  be  known  ;  fo  that  notwith- 
ftanding  the  moll  diligent  fearch,  this  monarch’s  death 
could  never  be  properly  authenticated.  This  body,  how- 
ever,  was  preferved  by  Muley  Hamet,  who  delivered  it  up 
as  the  body  of  Don  Sebaftian  to  King  Philip  of  Spain. 
By  him  it  was  fent  to  Ceuta,  from  whence  it  was  tranf- 
ported  to  Portugal,  and  buried  mnong  his  anceilors  in 
the  monaftcry  at  Belem,  with  all  pofiible  folemnity. 

By  this  terrible  difaRer,  the  kingdom  of  Portugal, 
from  being  the  inoft  eminent,  funk  at  owee  into  the 
loweft  rank  of  the  European  Rates.  All  the  young 
nobility  were  cut  off,  or  carried  into  Ravery  :  the  king¬ 
dom  was  exhauRed  of  men,  money,  and  reputation ;  fo 
that  Don  Henry,  who  aR’umed  the  government  after 
the  death  of  his  brother  Don  SebaRian,  found  himfelf 
in  a  very  difagreeable  fituation.  The  tranfadfions  of  his 
reign  were  quite  trifling  and  uiiiinportaiit  ;  but  after 
his  death  a  great  revolution  took  place.  The  crown  of 
Portugal  was  claimed  by  three  different  competitors  ; 
viz.  the  prince  of  Parma,  the  dutchefs  of  Braganza, 
and  Philip  of  Spain.  Whatever  might  have  been  the 
merits  of  their  refpe£live  claims,  the  power  of  Philip 
quickly  decided  the  conteR  in  his  favour.  He  found 
his  fchemes  facilitate<i  by  the  treachery  of  the  regents, 
who  took  the  moR  fcandalons  methods  of  putting  the 
kingdom  into  his  hands.  Under  pretence  ot  inlpedling 
the  magazines,  they  took  out  foine  of  the  powder,  and 
mixed  the  leR  with  fand:  they  appointed  an  agent 
to  go  to  France  for  fuccours,  from  whence  they  knew 
that  they'  could  not  arrive  in  time  ;  they  diffolved  the 
Rates  as  foon  as  they  difeovered  that  they’-  were  bent  on 
maintaining  the  freedom  of  the  nation  ;  and,  under  a 
fhovv  cf  confidence,  fent  off  to  diRant  places  Rich  of  the 
nobility  as  they  RifpeiRed. 

King  Philip,  finding  every'  thing  in  his  favour, 
commanded  the  duke  of  Alva  to  invade  Poitiigal,  at 
t]ie  head  of  20,oco  men.  The  people,  perceiving 
that  they  were  betrayed,  exclaimed  agaiiiR  the  gover¬ 
nors,  and  placed  on  th^  throne  Don  Antonio  prior  of 
Crato.  But  his  forces  being  inexperienced,  and  he 
himfelf  behaving  in  a  very  improper  manner,  he  was 
quickly'  defeated  by  the  duke  of  Alva,  and  forced  to 
fly  out  of  the  kingdom,  which  lie  effeded  with  great 
difficulty.  On  his  flight  the  whole  kingdom  fubiiiit- 
ted,  together  with  the  gaii  ifons  in  Barbary,  the  fcttlc- 
ments  on  the  weRern  coaR  of  Africa,  of  Ifi-azil,  and 
ill  the  EaR  Indies.  All  the  Madeiras,  however,  ex¬ 
cept  tlie  iRe  of  St  Michael,  held  out  for  Don  An¬ 
tonio  until  (hey  were  reduced,  and  the  French  navy, 
who  came  to  their  afURance,  entirely  defeated  'and  de- 
Rroyed. 

Philip  made:  his  entry  into  LiiKon  as  foon  as  the 
kingdom  was  totalK'  reduced,  and  endeavoured  to  con¬ 
ciliate  the  affeiRions.  of  the  people  by  confirming  the 
terms  vvhicdi  he  had  before  offered  to  the  ilates.  'Phefe 
terms  were, .  tliat  he  would  take  a  folemn  oath  toanahi* 
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tain  the  privileges  and  liberties  of  the  people !  that  the  Portugal 
Rates  fhould  be  affembled  within  the  realm,  and  nothing 
propofed  in  any  other  Rates  that  related  to  Portugal ; 
that  the  viceroy  or  chief  governor  Ihould  be  a  native, 
unlefs  the  king  Ihould  give  that  charge  to  one  of  the 
royal  family  :  that  the  houfchold  fhould  be  kept  on  the 
fame  footing  :  that  the  poR  of  firR  prefident,  and  of 
all  offices,  civil,  military,  and  judicial,  fhould  be  filled 
with  Portugiiefe;  all  dignities  in  the  churcli  and  in  the 
orders  of  knighthood  confined  to  the  fame  ;  the  com¬ 
merce  of  Ethiopia,  Africa,  and  the  Indies,  referv'ed  al- 
fo  to  them,  and  to  be  carried  on  only  by  their  mer- 
cliants  and  veRels  ;  that  he  would  remit  all  impoRs  on 
ecclefiaRical  revenues :  that  he  would  make  no  grant 
of  any  city',  town,  or  jurifdiifiion  royal,  to  any  but 
Portugiiefe:  that  eRates  refiilting  from  forfeitures  fhould 
not  be  united  to  the  domain,  bat  go  to  the  relations  of 
the  laR  poffeflbr,  or  be  glvxn  to  other  Portuguefe  for 
recompenfe  of  fervices :  that  when  the  king  came  to 
Port  iigal,  w'here  he  fhould  refidc  as  much  as  polfibk, 
he  fhould  not  take  the  lioufcs  of  private  perforis  for  his 
ofiicers  lodging,  but  keep  to  the  ciiRoin  of  Poitiigal ; 
that  wherever  his  majeRy'  reiided,  he  fhould  have  au  ec- 
clefiaRic,  a  treafurer,  a  chancellor,  two  maRers  of  re- 
qucRs,  with  under  officers,  all  of  them  Portuguefe,  who 
fhould  difpatch  every  thing  relating  to  the  kingdom:  that 
Portugal  ihould  ever  continue  a  diRin£i  kingdom,  and 
its  revenue  be  confumed  within  itfclf :  that  all  matters 
of  juRice  fhould  be  decided  within  the  realm :  that  the 
Portuguefe  fhould  be  admitted  to  charges  in  the  houie- 
holds  of  the  kiqg  and  queen  of  Spain  :  that  all  duties 
on  the  frontiers  fhould  be  taken  away  :  and,  hiRly',  that 
Philip  Riould  give  300,000  ducats  to  redeem  prifoners, 
repair  cities,  and  relieve  the  mlferies  which  the  plague 
and  other  calamities  had  brought  upon  the  people. - 
All  thefe  conditions,  foniierly'  offered  and  reje&ed  by 
the  Portuguefe,  the  king  now  confirmed  :  but  whereas 
the  duke  of  Offuiia,  by'  way  of  fecurity  for  thefe  con¬ 
ditions,  had  proinifed  them  a  law',  that  if  the  king  did 
not  adhere  to  them,  the  Rates  flrould  be  freed  from  their 
obedience,  and  might  defend  their  right  by'  the  fvvord, 
witliout  incurring  the  reproach  of  perjury,  or  the  guilt 
of  treafon  ;  this  he  abfoliitely  refufed  to  ratify'.  ^  ^ 

Ail  thefe  concefiions,  however,  did  not  anfiver  the  Ca  ino?: ' 
piiqrofc  ;  nay,  though  Philip  was  to  the  laR  degree^ 
lavllli  of  honours  and  employments,  the  Poitirniefe  ^  ^ 
were  Rill  diffatisfied.  This  had  alfo  an  effecR  which 
was  not  forefeen  :  it  weakened  the  power,  and  abforb- 
cd  the  revenues,  of  the  crowm ;  and,  by  putting  it  out 
of  the  power  of  any  of  his  fucceffors  to  be  liberal  in  the 
fame  proportion,  it  raifed  only'  a  Ihort-lived  gratitude 
in  a  few,  and  left  a  number  of  malecontents,  to  which 
time  w'as  continually  adding. 

Thus  Philip,  with  all  his  policy,  and  endeavours  to 
pleafe,  found  his  new  fuhje^ls  Rill  more  and  more  dif- 
guRed  with  his  government,  efpeoially  when  they  found 
their  king  treating  with  the  utmoR  feverity  all  thofe 
who  had  fiipported  Don  Antonio.  'J  he  exiled  prince,  > 
however.  Rill  Ry led  himfelf  0/  PortugaL  At  fiiR  {s  difVurbcd 
he  retired  to  France,  and  there  demanded  fuccours  for  by  0  u 
the  recovery  of  his  dominions.  Here  he  found  fo  nfocli 
countenance,  that  with  a  fleet  of  near  60  fail,'  and  a 
good  body  of  troops  on  board,  he  made  an  attempt 
upon  the  Terceras,  wiiere  his  fleet  was  beat  by  the 
Spaniards  5  and  a  great  number  of  prifoners  being  taw- 
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Portiipral.  ken,  all  tlie  officers  and  gentlemen  were  beheaded,  and 
V~"  a  great  number  of  meaner  people  hanged.  Don  An¬ 
tonio,  notwithftanding,  kept  polfeffion  of  fome  places, 
coined  money,  and  performed  many  other  adfs  of  regal 
power;  but  was  at  length  conflrained  to  retire,  and  it  was 
with  fome  difficulty  that  he  did  fo,  and  returned  into 
France.  He  pafTed  from  thence  into  England,  where 
he  was  well  received ;  and  many  fitted  out  privateers  to 
criiife  againflthe  Spaniards  under  hiscommiffion.  But 
after  king  Philip  had  ruined  the  naval  power  of  Portu¬ 
gal  as  well  as  Spain,  by  equipping  the  armada.  Queen 
Elifabeth  made  no  difficulty  of  owning  and  affilling 
Don  Antonio,  and  even  of  fending  Sir  John  Norris 
and  Sir  Francis  Drake  with  a  ftrong  fleet  and  a  great 
army  to  reflore  him.  Upon  this  occafion  Don  Anto¬ 
nio  lent  his  fon  Don  Chriftopher  a  lioflage  to  Miiley 
Hamet  king  of  Fez  and  Morocco,  who  was  to  lend  him 
200,000  ducats.  But  king  Philip  prevented  this  by 
furrendering  Arzila  :  and  this  difappointment,  the  un- 
feafonable  enterprife  upon  Corunna,  and  the  difputes 
that  arofe  between  Norris  and  Drake,  rendered  that  ex¬ 
pedition  abortive ;  fo  that,  except  carrying  the  plague 
into  England,  it  was  attended  with  no  confequences 
worthy  of  notice.  Fie  remained  fome  time  after  in 
Fmgland  :  but  finding  himfelf  little  regarded,  he  with¬ 
drew  once  more  into  France,  where  he  fell  into  great 
poverty  and  diftrefs ;  and  at  length  dying  in  the  64th 
year  of  his  age,  his  body  was  buried  in  the  church  of 
the  nuns  of  Ave  Maria,  with  an  infeription  on  his 
tomb,  in  which  he  is  flyled  khig.  He  left  feveral 
children  behind  him,  who,  on  account  of  his  being  a 
knight  of  Malta,  and  having  made  a  vow  of  virginity 
at  his  entrance  into  the  order,  were  looked  upon  as  il¬ 
legitimate.  He  preferved,  even  to  the  day  of  his 
death,  a  great  intereft  in  Portugal ;  and  had  drawn 
from  thence,  in  the  courfe  of  his  life,  immenfe  Aims  of 
money ;  which  had  been  fquandered  in  many  friiitlefs 
riegociations  and  attempts  to  diflurb  the  pofTeffions  of 
king  Philip  in  almoll  all  parts  of  his  dominions,  and 
particularly  In  the  Indies,  where  the  Portuguefe  were 
rather  more  averfe  to  the  Caflilian  yoke,  or  at  leafl  tef- 
34  tified  their  averfion  more  openly,  than  in  Europe. 

Impoftors  J^ut  Don  Antonio  was  not  the  only  pretender  to  the 
to^be^rtorf  crown  of  Portugal :  for  the  people,  partly  through  the 
Sebaftian.  pnhice,  and  partly  from  their  hatred  to  the 

Caflilians,  were  continually  feeding  themfelves  with  the 
hopes  that  Don  Sebaflian  would  appear  and  deliver 
them;  and  in  this  refpeft  fuch  a  fpirit  of  credulity 
reigned,  that  it  was  faid  proverbially,  they  would  have 
taken  a  negro  for  Don  Sebaflian.  This  humour  put 
the  fon  of  a  tiler  at  Alcobaza,  who  had  led  a  profli¬ 
gate  life,  and  at  length  turned  hermit,  to  give  himfelf 
out  for  that  prince  ;  and  having  with  him  two  compa¬ 
nions,  one  of  them  flyled  himfelf  Don  Chrtjlopher  de 
Tavora,  and  the  other  the  bl/Joop  of  Guarda,  they  began 
to  colledl  money,  and  were  in  a  fair  way  of  creating 
much  difturbance,  if  the  cardinal  arch-duke  had  not 
caufed^  lu*m  to  be  apprehended  ;  and  after  leading  him 
ignominioufly  through  the  flreets  of  Lifbon,  he  who 
took  the  name  of  Sebaflian  was  fent  to  the  galleys  for 
life,  and  the  pretended  bifliop  was  hanged.  Not  long 
after,  Gonfalo  Alvarez,  the  fon  of  a  mafon,  gave  him¬ 
felf  out  for  the  Aime  king  ;  and  having  promifed  mar¬ 
riage  to  the  daughter  of  Pedro  Alonfo,  a  rich  yeoman, 
whom  he  created  earl  of  Torres  Novas,  he  aflembled  a 
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body  of  about  800  men,  and  fome  blood  was  fpilt  be-  Portugal. 

fore  he  was  apprehended :  at  length,  being  clearly  - 

proved  to  be  an  impoftor,  himfelf  and  his  intended  fa¬ 
ther-in-law  were  publicly  hanged  and  quartered  at 
Lifbon  ;  which,  inftead  of  extinguifhing  this  humour, 
farther  increafed  it.  35 

There  was,  however,  a  perfon  who  appeared,  about  Account  of 
20  years  after  the  Altai  defeat  of  Sebaflian,  at  Venice, 
who  created  much  more  trouble.  He  affumed  the  name  ^  ^ 
of  Don  Sehajliany  and  gave  a  very  diflind  account  of 
the  manner  in  which  he  had  paffed  his  time  from  that 
defeat.  He  affirmed,  that  he  had  preferved  his  life  and 
liberty  by  hiding  himfelf  amongfl  the  flain  :  that,  after 
wandering  in  difguife  for  fome  time  in  Africa,  he  re¬ 
turned  with  two  of  his  friends  into  the  kingdom  of  Al- 
garv'e  :  that  he  gave  notice  of  this  to  the  king  Don 
Heniy  :  that  finding  his  life  fought,  and  being  unwill¬ 
ing  to  diflurb  the  peace  of  the  kingdom,  he  returned 
again  among  the  Moors,  and  paffed  freely  from  one 
place  to  another  in  Barbary,  in  the  habit  of  a  peni¬ 
tent  :  that  after  this  he  became  a  hermit  in  Sicily ;  but 
at  length  refolved  to  go  to  Rome,  and  difeover  himfelf 
to  the  pope.  On  the  road  he  was  robbed  by  his  do- 
medics,  and  came  almoll  naked  to  Venice,  where  he 
was  known,  and  acknowledged  by  fome  Portuguefe. 

Complaint  being  made  to  the  fen  ate,  he  was  obliged  to 
retire  to  Padua.  But  the  governor  of  that  city  order¬ 
ing  him  alfo  to  depart,  he,  not  knowing  what  to  do, 
returned  again  to  Venice ;  where,  at  the  requefl  of  the 
Spanifli  ambaffador,  who  charged  him  not  only  with 
being  an  impollor,  but  alfo  with  many  black  and  atro¬ 
cious  crimes,  he  was  feized,  and  thrown  into  prifon.  He 
underwent  28  examinations  before  a  committee  of  uoble 
and  impartial  perfons  ;  in  which  he  not  only  acquitted 
himfelf  clearly  of  all  the  crimes  that  had  been  laid  to  his 
charge,  but  entered  alfo  into  fo  minute  a  detail  of  the 
tranfadlions  that  had  paffed  between  himfelf  and  the  re¬ 
public,  that  the  commiffioners  were  perfedlly  aflonifhed, 
and  fhowed  no  difpofition  to  declare  him  an  impoflor  ; 
moved  more  efpecially  by  the  firmnefs  of  his  behaviour, 
his  Angular  modefty,  the  fobriety  of  his  life,  his  exem¬ 
plary  piety,  and  his  admirable  patience  under  his  afflic¬ 
tions.  The  noife  of  this  was  dilfufed  throughout  Eu¬ 
rope,  and  the  enemies  of  Spain  endeavoured  everywhere 
to  give  it  credit. 

The  Rate,  however,  refufed  to  difeufs  the  great  point, 
whether  he  was  or  was  not  an  impoftor,  iinlefs  they  were 
requefted  fo  to  do  by  fome  prince  or  Hate  in  alliance 
with  them.  Upon  this  the  prince  of  Orange  fent  Don 
Chriftopher,  the  fon  of  the  late  Don  Antonio,  to  make 
that  demand;  and  at  his  requeft  an  examination  was 
made  with  great  folemiiity :  but  no  decifion  followed  ; 
only  the  fenate  fet  him  at  liberty,  and  ordered  him  to 
depart  their  dominions  in  three  days.  He  went  there¬ 
fore,  by  the  advice  of  his  friends,  to  Padua,  but  in  the 
difguife  of  a  monk,  and  from  thence  to  Florence;  where 
he  was  arrefted  by  the  command  of  the  grand  duke, 
who  delivered  him  to  the  viceroy  of  Naples.  The  count 
de  Lemos,  then  in  poffeffion  of  that  dignity,  died  foon 
after,  before  whom  he  was  Arft  brought ;  this  man  af- 
ferted,  he  muft  know  him  to  be  Don  Sebaflian,  Ance 
he  had  been  twice  fent  to  him  from  the  king  of  Spain. 

He  remained  prifoner  feveral  years  in  the  caftle  Del  Ovo, 
where  he  endured  incredible  hardftiips.  At  length  he 
was  brought  out,  led  with  infamy  through  the  flreets 

cf 


T'ortufjal 


P  O  R 

In  deploying'  bitterly  that  he  never  Portugal. 


P  O  R  (4^7  1 

oT  the  ciiy>  and  declared  to  be  an  impollor,  who  aflliined  upon  his  death- oed 
the  name  of  Sebajilan  :  at  which  words,  when  proclaim¬ 
ed  before  him,  he  faid  gravely,  /1ml  fo  I  am.  In  the 
fame  proclamation  it  was  affirmed,  that  he  was  in  truth  a 
Calabrian ;  which  as  foon  as  he  heard,  he  faid.  It  is 
falfe.  He  was  next  (hipped  on  board  a  galley  as  a  Have; 
then  carried  to  St  Lucar,  where  he  was  fome  time  con- 
iined ;  from  thence  he  was  transferred  to  a  caftle  in  the 
heart  of  Caitile,  and  never  heard  of  more.  Some  per- 
fons  were  executed  at  Lilbon  for  their  endeavours  to 
raife  an  infiirredtion  on  his  behalf:  but  it  was  thought 
ftrange  policy,  or  rather  a  lli*ange  w^ant  of  policy,  in 
the  Spaniards,  to  make  this  affair  fo  public  without 
proofs  ;  and  the  attempt  to  filence  this  objedion,  by  af¬ 
firming  him  to  be  a  magician,  was  juftly  looked  upon  as 
ridiculous. 

_  The  adminiilration  of  affairs  in  Portugal,  during  the 

«ucnccs  (f  reign  of  Philip,  was  certainly  detrimental  to  the  nation  ;  they  had  ftudied  to  pr 
et  it  does  not  appear  that  this  flowed  fo  much  infult  the  patience  of 
from  anv  ill  intention  in  that  monarch,  as  from  errors  fclves,  as  they  might  have  done,  of  the  riches,  power. 


Bad  confe- 


thought  of  ading  it  before.  The  reign  of  Philip  III. 
and  IV.  tvas  a  feries  of  wmrfe  meafures,  and  worfe  for- 
tune  :  all  his  dominions  fiiffcred  greatly  ;  Portugal  moil  in  Alia  and 
of  all.  The  lofs  of  Oi*mus  in  the  Eaff,  of  Brazil  in  the  America. 
Weft  Indies,  together  wnth  the  ffiipwreck  of  a  fleet 
fent  to  efcort  that  from  Goa,  brought  the  nation  incre¬ 
dibly  low,  and  encouraged  the  conde  duke  to  hope  they 
miglit  be  entirely  crufhed.  Thefe  are  the  heads  only 
of  the  tranfadions  for  40  years  ;  to  enter  In  any  degree 
Into  the  particulars,  is,  in  other  words,  to  point  out  the 
breaches  made  by  the  Spanifli  minifters  on  the  condi¬ 
tions  granted  by  king  Philip ;  which,  wnth  refped  to 
them,  was  the  original  contrad,  and  unalterable  conili- 
tution  of  Portugal  while  fubjtd  to  the  monarchs  of 
Caftilc  ;  and  which,  notw'ithftajiding,  they  fo  often  and 
fo  flagraittly  violated,  that  one  would  have  imagined 
they  had  ftudied  to  provoke  the  wrath  of  heaven,  and 
men,  inftead  of  availing  ^ 


theni- 


tivc. 


in  judgment.  His  prodigious  preparations  for  the  in- 
vafion  of  England  impovcriflied  all  his  European  domi¬ 
nions  ;  but  it  abfolutely  exhaufted  Portugal.  The  pre- 
tciilions  of  Don  Antonio,  and  the  hopes  of  defpoiling 
their  Indian  fleets,  evpofed  the  Portuguefe  to  the  re- 
fentment  of  the  Englifli ;  from  which  the  king  having 
granted  away  all  his  domains,  wanted  power  to  defend 
them.  Their  clamours  were  not  at  all  the  lefs  loud  for 
their  being  in  fome  meafure  without  caufe.  The  king, 
to  pacify  them,  borrowed  money  from  the  nobility  upon 
the  cuftoms,  which  were  the  only  fure  remedy  he  had 
ftill  left ;  and  this  was  attended  with  fatal  confequences. 
The  branches,  thus  mortgaged,  became,  and  continue 
to  this  hour,  fixed  and  hereditary;  fo  that  the  merchant 
was  oppreffed,  and  the  king  received  nothing.  This 
expedient  failing,  a  tax  of  three  fer  ctut.  was  impofed, 
in  the  nature  of  fliip-moiiey,  for  the  defence  of  tlie 
coafts  and  the  commerce,^ 'Hilch  for  fome  years  was  pro¬ 
perly  applied  ;  but  it  then  became  a  part  of  the  ordinary 
revenue,  and  went  into  the  king’s  exchex^uer  without 
account.  I'liij  made  way  for  diverting  other  appropri¬ 
ated  br*m:hes;  u;  for  inftance,  that  for  the  repair  of  for¬ 
tifications,  the  money  being  ftridh/  levied,  and  the 
works  fuifered  to  decay  and  tumble  down  ;  and  for  the 
maintenance  of  the  conquefts  in  Africa,  by  which  the 
garrifons  mouldered  away,  and  the  places  were  loft. 
Upon  the  whole,  in  the  fpace  of  1 8  years,  the  nation 
was  vifibly  impoveriftied  :  and  yet  the  government  of 
Philip  was  incomparably  better  than  that  of  his  fuccef- 
fors ;  fo  that  his  death  was  juftly  regretted ;  and  the 
Portuguefe  were  taught  by  experience  to  confefs,  that 
of  bad  mafters  he  was  the  belt. 

His  foil  Philip,  the  fecond  of  Poitugal  and  the  third 
of  Spain,  fat  20  years  upon  the  throne  before  he  made 
a  vifit  to  Portugal,  where  the  people  put  themfelves  to 
a  moft  enormous  expcnce  to  receive  him ;  for  which 
they  received  little  more  than  the  compliment,  that  be¬ 
fore  his  entry  into  Liibon,  he  knew  n6t  how  great  a 
king  lie  was.  He  held  an  afftmhly  of  the  ftates,  in 
which  his  fon  was  fworn  lucceffoi  .  Having  done  all 
that  he  wanted  for  himfclf,  he  acquired  a  falfe  idea  of 
the  riches  of  the  nation  from  an  immoderate  and  foolifli 
difplay  of  them  during  his  fhort  ftay  at  Liibon  ;  and 
having  fliown  himfelf  little,  and  done  lefs,  he  returned 
into  Spain  ;  where  he  a6;ed  the  part  of  a  good  king 
VoL.  XV.  Part  11. 


and  martial  fpirit  of  the  Portuguefe  people.  ^  -s 

It  was  the  very  bafis  and  foundation  of  their  privi-The  Por- 
leges,  that  the  kingdom  ftiould  remain  feparatc  and 
dqiendent,  and  confeqiiently  that  Lifbon  ftiould  conti-}’|^^ 

11  ue  as  much  its  capital  as  ever,  the  feveral  fupremc  niar<is* 
councils  and  courts  refidiiig  ;  fo  that  the  natives  of  this 
realm  might  not  be  obliged  to  travel  in  fearch  of  jufticc. 

So  little,  or  at  leaft  fo  ftiort  a  time,  was  this  obferved, 
that  neither  promotion  nor  juftice  was  to  be  obtained 
without  journeys,  and  Madrid  was  not  more  the  capital 
of  Caftile  than  of  Portugal.  The  general  affembly  of 
eftates  was  to  be  held  frequently,  and  they  were  held 
thrice  in  the  fpace  of  60  years ;  and  of  tlicfe  twice 
within  the  firft  three.  The  king  was  to  refide  in  this 
realm,  as  often  and  as  long  as  poffible  ;  in  compliance 
with  which,  Philip  I.  was  there  but  once,  Philip  II. 
but  four  months,  and  Philip  III.  was  never  there  at  all. 

The  houfehold  eftablifliinent  was  fuppreffed  through  all 
their  reigns.  The  viceroy  was  to  be  a  native  of  Portu¬ 
gal,  or  a  prince  or  princefs  of  the  blood  ;  yet  when  any 
of  the  royal  family  bore  the  title,  the  power  was  in  rea¬ 
lity  in  the  hands  of  a  Spaniard.  Thus,  when  the  prin- 
cels  of  Mantua  was  vice-queen,  the  marquis  de  la  Puebla 
was  to  afiift  in  council,  and  in  all  difpatches  ;  and  fhe 
was  to  do  nothing  without  his  advice.  The  council  of 
Portugal,  which  was  to  be  compofed  entirely  of  natives, 
was  filled  with  Caftilians,  as  the  garrifons  alfo  were, 
though  the  contrary  had  been  promifed.  The  preli- 
dents  of  provinces,  or  corregidors,  were  to  be  natives ; 
but  by  keeping  thofe  offices  in  his  own  hands,  the  king 
eluded  this  article.  No  city,  town,  or  dillridl,  were  to  be 
given  but  to  Portuguefe  ;  yet  the  duke  of  Lerma  had  Bc- 
ja,  Serpa,  and  other  parts  of  the  demefnes  of  the  crown, 
wliich  were  formerly  appendages  of  the  princes  of  the 
blood.  None  but  natives  were  capable  of  offices  of 
juftice,  in  the  revenue,  in  the  fleet,  or  of  any  poft  civil 
or  military  ;  yet  thefe  were  given  promifciioufly  to  fo¬ 
reigners,  or  fold  to  the  highell  bidder ;  not  excepting 
the  governments  of  caftlcs,  cities,  and  provinces.  The 
natives  were  fo  far  from  having  an  equal  chance  In  fuch 
cafes,  that  no  pofts  in  the  prelidials  were  ever  given  to 
them,  and  fcarce  any  in  garrifons  ;  and  whenever  it 
happened.  In  the  cafe  of  a  perfon  of  extraordinary  me-  ^ 

rit,  whofe  pretenfions  could  not  be  reje£led,  he  was  ci¬ 
ther  removed,  or  not  allowed  to  'exercife  his  chai'ge ; 
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as  fell  out  to  tlic  marquis  of  Marialva  and  others.  The 
forms  of  proceeding,  the  j.unfdi£lion,.tlie  minillers,  the 
fecretaries,  were  all  changed,  in  the  council  of  Portugal; 
being  reduced  from  five  to  three,  then  two,  and  at  lull 
to  a  lingle  perfon. 

■  By  reafon  of  thefe  and  many  other  grievances  too  te¬ 
dious  to  be  mentioned  here,  the  detetlation  of  the  Spa- 
nifh  government  became  univerfal ;  and  in  1 640  a  revo¬ 
lution  took  place,  in  which  John  duke  of  Braganza  was 
declared  king,  by  the  title  of  John  IV.  This  revolu¬ 
tion,  as  being  determined  by  the  almoft  unanimous  voice 
of  the  nation,  was  attended  with  very  little  cffufion  of 
blood  ;  neither  were  all  the  efforts  of  the  king  of  Spain 
able  to  regain  his  authority.  Several  attempts  indeed 
were  made  for  this  purpofe.  The  firft  battle  was  fought 
in  the  year  1644,  between  a  Portuguefe  army  of  6000 
foot  and  1100  horfe,  and  a  Spanifh  army  of  nearly  the 
fame  number.  The  latter  were  entirely  defeated;  which 
contributed  greatly  to  efiablifh  the  affairs  of  Portugal 
on  a  firm  bafis.  The  king  carried  on  a  defenfive  war 
during  the  remainder  of  his  life  ;  but  after  Lis  death, 
which  happened  in  1655,  the  war  was  renewed  with 
great  vigour. 

This  was  what  the  Spaniards  did  not  expeft  ;  for 
they  expreffed  a  veiy  indecent  kind  of  joy  at  his  death, 
hoping  tint  it  would  be  followed  by  a  diflblirtion  of  the 
government.  It  is  not  indeed  eafy  to  conceive  a  king¬ 
dom  left  in  more  perilous  circuinilances  than  Portugal 
w^as  at  this  time  : — The  king  Don  Alonzo  Enriquez,  a 
child  not  more  than  13  years  of  age,  reputed  of  no 
very  found  conilitutiou  either  in  body  or  mind  ;  the  re¬ 
gency  in  a  woman,  and  that  woman  a  Caftillan  ;  the 
nation  involved  in  a  war,  and  this  refpetling  the  title 
to  the  crown  j  the  nobility,  fome  of  them  fecretly  dif- 
affedled  to  the  reigning  family,  and  almoft  all  of  them 
embarked  in  feuds  and  contentions  with  each  other ;  fo 
that  the  queen  fcarce  knew  who  to  triift  or  how  llie 
Should  be  obeyed.  She  a6led,  however,  with  great  vi¬ 
gour  and  prudence.  By  aiariying  her  only  daughter 
the  priiicefs  Catharine  to  Charles  If.  King  of  Great 
Britain,  fhe  procured  to  Portugal  the  protection  of 
the  Englilh  fleets,  with  reinforcements  of  fome  thou- 
jands  of  horfe  and  foot;  and  at  laft,  in  1665,  ter¬ 
minated  the  war  by  the  glorious  vihfoiy  of  Montef- 
claros.  This  decifive  action  broke  the  power  of  the 
Spaniards,  and  fixed  the  fate  of  the  kingdom,  though 
not  of  the  king,  of  Portugal.  Alonzo  was  a  prince 
wliofe  education  had' been  uegle<ffced  in  his  youth,  who 
was  devoted  to  vulgar  amufeinents  and  mean  company, 
and  whom  the  queen  for  thefe  reafons  wiftied  to  deprive 
of  the  crown,  that  fhe  might  place  it  on  the  head  of  his 
younger  brother  Don  Pedro.  To  accomplifli  this  piir- 
pofe,  file  attempted  every  method  of  fterii  autliority  and 
fccret  artifice  ;  but  fhe  attempted  them  all  in  vain.  I'he 
Portuguefe  would  not  confent  to  fet  afide  the  rights  of 
primogeniture,  and  involve  the  kingdom  in  aU  the  ini- 
feries  attending  a  difputed  fucceflion.  After  the  death,^ 
however,  of  the  queen-mother,  the  infant  entered  into 
cabals  againft  the  king  of  a  much  more  dangerous  na¬ 
ture  than  any  that  fne  had  carried  on.  Alonzo  had 
niained  the  princefs  of  Nemours  ;  but  being,  as  was 
faid,  impotent,  and  likewife  lefs  handfome  than  his  bro- 
ther,  that  lady  transferred  her  affeaion  to  Don  Pedro, 
to  whom  file  lent  hei  afliftance  to  hurl  the  king  from 
the  throne.  Aionvio  was  compelled  to  figu  a  lefigna- 
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tion  of  the  kingdom  ;  and  his  brother,  after  governing  Portufra!. 

a  few  months  without  any  legal  authority,  was  iu  a  - W 

meeting  of  the  ftates  uiianimoufly  proclaimed  regent, 
and  veiled  wdth  all  the  powers  of  royalty.  Soon  after 
this  revolution,  for  fuch  it  may  be  called,  the  marria^rc 
of  the  king  and  queen  was  declared  null  by  the  chapter 
of  Lifbon  ;  and  the  regent,  by  a  papal  difpenfation,  and 
with  the  confent  of  the  ftates,  immediately  efpoiifed  the 
lady  who  had  been  wife  to  his  brother.  He  governed^ 
under  the  appellation  of  regent y  15  years,  when,  upon  tlie 
death  of  the  king,  lie  mounted  the  throne  by  the  title  of 
Don  Pedro  11.  and  after  a  long  reign,  during  which  he 
condncled  the  affairs  of  the  kingdom  with  great  pru¬ 
dence  and  vigour,  he  died  on  the  oth  of  December 
1706. 

Don  John  V.  fucceeded  his  father;  and  though  he  Don 
was  then  little  more  than  17  years  of  age,  he  acled  V.  a  - 
with  fuch  wifdom  and  refolution,  adhered  fo  fteadily  to 
the  grand  alliance  formed  againft  France  and  Spain, 
and  (Lowed  fuch  refources  in  his  own  mind,  that  though 
he  fuffei  ed  great  Ioffes  during  the  war,  he  obtained  fuch 
terns  of  peace  at  Utrecht,  that  Portugal  was  in  all  re- 
fpe&  a  gainer  by  the  treaty.  The  two  crowns  of 
Spain  and  Portugal  were  not,  however,  reconciled  tho¬ 
roughly  till  the  year  1737  ;  and  from  this  period  they 
became  every  day  more  united,  which  gave  much  fatis- 
faction  to  fome  courts,  and  no  umbrage  to  anv.  In 
this  fituation  of  things,  a  treaty  was  made  in  1750 
with  the  court  of  Madrid,  by  which  Nova  Colon ia,  on 
the  river  of  Plata,  was  yielded  to  his  Catholic  majefty^ 
to  the  great  regret  of  the  Portuguefe,  as  well  on  ac¬ 
count  of  the  value  of  that  fettleinent,  as  becaufe  they 
apprehended  their  poffelTion  of  the  Brafils  would  by  this 
aftion  be  rendered  precarious.  On  the  laft  of  July  the 
fame^year,  this  monarch,  worn  out  by  infinuities,  de- 
ceafed,  in  the‘6ift  year  of  his  age,  and  in  the  44th  of 
his  reign.  , 

Don  Jofeph,  prince  of  Brafil,  fucceeded  him,  to  the  Don  J«- 
univerfal  fatisfadlion  of  his  fubjecfts,  and  with  as  great 
eKpe(S:atioiis  as  ever  any  monarch  that  mounted 
throne.  It  was  generally  believed  that  he  would  niake[ion* 
confiderable  alterations,  in  which  he  did  not  difappoint 
the  hopes  of  the  public ;  and  yet  they  were  done  fo 
fiowly,  with  fuch  moderation,  and  with  fo  many  circiim- 
ftanccs  of  prudence,  as  hindered  all  grounds  of  com¬ 
plaint.  Amongft  other  new  regulations,  the  power  of 
the  inquifition  fiiffered  fome  rellriflioii ;  the  king  di¬ 
recting,  that  none  of  tli/ir  fentenees  flrould  be  put  in  ex¬ 
ecution  till  reviewed  and  approved  by  his  privy-counciL 
But  as  in  the  reign  of  lus-  father  he  had  confented  to 
the  treaty  with  Spain,  he  ratified  it  after  his  accetTion, 
and  fiiice  canned  it  into  execution  upon  this  noble  prin¬ 
ciple,  that  no  coiifiderations  of  intereft  ought  ever  to  in¬ 
duce  a  monarch  to  break  his  word. 

However,  within  the  fpace  of  the  few  years  of  this  Dreadful 
king’s  reign,  the  ciilamities  of  Portugal  in  general,  aii3  calamities, 
thoie  of  the  city  of  Lifbon  in  particular,  cannot,  in 
great  degree,  be  paralleled  in  all  hiftory.  An  earth-*’^^^”* 
quake,  a  fire,  a  famine,  an  aflalTination-plot  againft  their 
prince,  executions  upon  executions,  the  fcafFolds  and 
wheels  for  torture  reeking  with  the  nobleft  blood  ;  iin- 
prifonmpit  after  imprifonmeftt  of  the  greateft  and  moft 
diftinguifhed  perfonages  ;  the  expulfion  of  a  chief  order 
ot  ecclefiaftics  ;  the  invafion  oi  their  kingdom  by  a 
powerful,  ftronger,  and  exafperated  nation  ;  the  nume¬ 
rous 
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fiSUS  troops  of  t}ie  enemy  laying  wailc  their  ternlpry, 

'--'-’v -  bringing  fire  and  fword  with  them,  and  rolling  like  di- 

flant  thunder  towards  the  gates  of  their  capital ;  their 
prince  ready  alinoll  to  fave  himfelf  by  flight  !  The 
Spanifh  miniflry  had  already  decreed  the  doom  of  Por¬ 
tugal,  and  nothing  was  to  be  heard  at  the  Efeurial  but 
Delenda  ejl  Carthago.  Carthaginian,  perhaps,  or  Jew- 
ifh  Hory,  n\ay  poffibly  afford  a  feene  fomething  like  this, 
but  for  the  fhortnefs  of  the  period  not  fo  big  with 
/  event's,  though  in  their  final  deftnn^lion  fuperior.  From 
that  indeed,  under  the  hand  of  Providence,  the  national 
humanity  and  generofity  of  Great  Britain  has  preferved 
the  Portiiguefc ;  and  it  remains  now  to  be  feen,  in  fu¬ 
ture  treaties,  how  that  people  will  exprefs  their  grati- 
tilde  (fee  Britain,  1F450).  Thofe  who  are  able  to 
fearch  deeper  into  human  affairs,  may  affign  the  caiifes 
of  inch  a  wonderful  chain  of  events  ;  but  no  wile  man 
will  aferibe  all  this  to  fo  fingular  a  caufe  as  that  which 
a  Spaniard  has  done,  in  a  famous  pamphlet,  printed  in 
the  year  1762  at  Madrid.  It  is  intltled,  ^  Sf>anl/h 
Prophecy  ;  and  endeavours  to  Ihow,  that  all  thefe  cala¬ 
mities  have  befallen  the  Poituguefe,  folely  on  account 
of  their  conneclioii  with  the  heretic  Englifh.  The 
great  Ruler  and  Governor  of  the  world  undoubtedly 
by  univerfal  laws,  regarding  the  whole  fyflem,  and 
cannot,  without  blafphemy,  be  confidered  in  the  light 
of  a  partizan.  The  reft  of  the  pamphlet  tends  to  ftiow, 
that  his  Catholic  mafefty  carried  his  arms  into  Portugal, 
(blely  to  give  them  liberty,  and  fet  them  free  from  Eng¬ 
lifh  tyranny. 

Jofeph  dying  without  male  Iffue,  the  fucceffion  de¬ 
volved  to  Mary,  his  dangliter,  now  queen  of  Portugal. 
She  was  married  fome  time  before  he  died,  with  the 
pope’s  dlfpenfation,  to  his  brother  Don  Pedro. 

The  air  of  Portugal,  in  the  fouthern  provinces,  would 
be  exceffively  hot,  if  it  were  not  refrefhed  by  the  fea- 
breezes  ;  but  In  the  northern,  it  is  much  cooler,  and 
the  weather  more  fubjedl  to  rains.  The  fprlng  is  ex¬ 
tremely  delightful  here  ;  and  the  air,  in  general,  more 
temperate  than  in  Spain.  Llfbon  has  been  much  re- 
forted  to  of  late  by  valetudinarians  and  conRimptive 
perfons  from  Great  Britain,  on  account  of  its  air. 
Tlie  foil  is  very  fruitful  in  wine,  oil,  lemons,  oranges, 
pomegranates,  figs,  raifins,  almonds,  chefnuts,  and  other 
fine  fruits ;  but  there  is  a  want  of  corn,  owing,  it  i^s  faid, 
iu  a  great  meafure  to  the  negleft  of  agriculture.  There 
is  plenty  of  excellent  honey  here  ;  and  alfo  of  fea  and 
liver  fifh,  and  fea-fult.  The  liorfes  in  Pomigal  are 
briflc  lively  animals,  as  they  are  in  Spain,  but  ot  a  flight 
make :  but  mules  being  furer-footed,  are  more  ufed  for 
carriage  and  draught.  By  reafon  of  the  fcarcity  of 
pallure,  there  are  not  many  herds  of  cattle  or  flocks  of 
fheep  ;  and  wdiat  they  have  are  fmall  and  lean,  though 
the  flefh  is  tolerably  good  :  their  beft  meat  is  faid  to 
be  that  of  hogs  and  kids.  The  country  in  juany  parts 
is  mountainous  :  but  the  mountains  contain  all  kinds  of 
ores  ;  particularly  of  filver,  copper,  tln^  and  iron,  with 
a  variety  of  gems,  beautifully  variegated  marble,  miU- 
(lones,  and  many  curious  foffils.  Not  far  from  Lifbon 
is  a  mine  of  faltpetre ;  but  none  of  the  metal  mines  are 
here  worked,  the  Inhabitants  being  fupplied  with  me¬ 
tals  of  all  kinds  from  their  foreign  fettlements.  The 
principal  rivers  are  the  Minho,  in  Latin  Mmius  ;  the 
Limia,  anciently  the  famed  Lethe  ;  the  Cavado  ;  the 
X)ouro;  the  Guadiana,  anciently  Anas  5  and  the  Tajo, 
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or  Tagus,  which  Is  the  largeft  river  in  the  kingdom,  Portugal.^ 
carrying  fome  gold  in  its  fands,  and  falling  into  the  fea 
a  little  below  Lifbon.  There  are  feveral  mineral  fprings 
in  the  kingdom,  both  hot  and  cold,  which  are  much 
frequented.  ^  ^  47 

The  only  religion  tolerated  in  Portugal  is  that  of  RcUgwa, 
the  church  of  Rome ;  yet  there  are  many  concealed 
Jews,  and  thofe  too  even  among  the  nobility^  bifliops, 
prebends,  monks,  and  nuns,  and  the  veiy  inquifitors 
tliemfelves.  If  a  Jew'  pretends  to  be  a  Chnftiaii  and  a 
Roman  Catholic,  while  he  is  really  a  Jew',  by  going  to 
mafs,  coiifcffion,  &c.  or  if  after  being  converted,  or  pre¬ 
tending  to  be  converted  and  pardoned,  he  relapfe&rin- 
to  Judaifm  and  is  difeovered,  the  iiiqulfitlon  lays  hold 
of  him.  In  the  firft  cafe,  if  he  renounce  Judaifm,  he 
is  only  condemned  to  fome  corporal  punifhment  or 
public  fhame,  and  then  ordered  to  be  inftriided  in  the 
Chriftliin  religion.  In  the  fccond,  he  is  condemned 
to  the  flames  without  mercy.  Befides  Jews  and  here¬ 
tics",  who  broach  or  maintain  any  do£lrines  contrary  to 
the  religion  of  the  countiy',  the  Inqulfition  puniflies  all 
fodomltes,  pretenders  to  forccry  and  the  black  art,  apo- 
llates,  blafphemers,  perjured  perfons,  Impoftors,  and  hy¬ 
pocrites.  The  burning  of  thofe  condemned  by  the  in- 
quifition,  is  called  an  auto  da  fe^  or  “  adf  of  faith.” 

There  are  .feveral  tribunals  of  the  inqulfition,  one  of 
which  is  at  Goa  in  the  Eaft  Indies ;  but  there  are 
none  in  Brafil.  The  number  of  convents  in  Portugal 
is  faid  to  be  900.  The  order  of  Jefuits  hath  been  fup- 
preffed  in  this  country',  as  they  have  been  in  others. 

Here  is  a  patriarch,  feveral  archbifhops  and  bifliops : 
the  patriarch  is  always  a  cardinal,  and  of  the  royal  fa¬ 
mily.  The  archbifhops  rank  with  marqulffes,  and  the 
bifhops  with  counts.  The  Poituguefe  have  archbi¬ 
fhops  and  bifliops  in  the  other  quarters  of  the  world  as 
well  as  in  Europe.  The  fums  ralfed  by  the  popes  here, 
by  virtue  of  their  prerogatives,  are  thought  to  exceed 
the  revenues  of  the  crown,  and  the  nuncios  never  fail  of 
acquiring  vaft  fortunes  in  a  fhort  time.  T  liougli  there 
are  two  univerfities  and  feveral  academies,  yet  while  the 
papal  pow  er,  and  that  of  the  eccldiaftice,  continues  at 
fuch  a  height,  true  learning  is  like  to  make  but  a  fmall 
progrefs.  The  language  of  the  Portuguefe  does  not 
differ  much  from  that  of  Spain  2  Latin  is  the  ground¬ 
work  of  both  ;  but  the  farmer  is  more  remote  from  it, 
and  harfher  to  the  ear,  than  the  latter.  The  Portu¬ 
guefe  tongue  is  fpoken  on  all  the  coaft  of  Africa  and 
Afia  as  far  as  China,  but  mixed  with  the  languages  of 
the  feveral  nations  in  thofe  diftant  regions.  ^ 

With  regard  to  manufadiires,  there  are  very  few  inManuLc^i 
Portugal,  and  thofe  chiefly  coarfe  filks,  woollen  cloths, 
and  fome  linen  ;  but  their  foreign  trade  is  very  confi- 
derable,  efpecially  with  England,  which^  takes  a  great 
deal  of  their  wane,  fait,  foreign  commodities,  and  fruits^ 
ill  return  for  its  woollen  manufadfures,  with  which  the 
Portuguefe  furnifti  their  colonies  and  fubjeds  in  Afia, 

Africa,  and  America.  Their  plantations  in  Brafil  are 
very  valuable,  yielding  gold,  diamonds,  indigo,  copper, 
tobacco,  fugar,  ginger,  cotton,  hides,  gUms,  drugs,  dy¬ 
ing  woods,  &c.  From  their  plantations  in  Africa,  they 
brmg  gold  and  ivory,  and  Haves  to  cultivate  their  fugar 
and  tobacco  plantations  in  Brafil.  1  hey  have  ftill  fe¬ 
veral  fettlements  in  the  Eaft  Indies,  but  far  lefs  confi- 
derable  than  formerly.  The  Azores  or  Weftern  Iftes, 

Madeira,  and  the  Cape  de  Verde  Iflands,  alfo  belong  to 
3  G  3  tliem  3 
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them  ;  but  a  great  part  of  the  riches  and  merchandize  Though  thefe  three  orders  are  religious,  yet  the  knights  Portugal 
brought  from  thefe  diilant  countries  becomes  the  pro-  are  at  liberty  to  marry.  4.  The  order  of  St  John,  H 

wliich  has  alfo  feveral  commandcries.  PQrtuIata» 

The  king’s  titles  are,  of  Portugal  and  the  AU 
garveSf  on  this  Jlde  and  the  other  fide  the  fea  of  Africa  ; 

Lord  of  Gulnea^^  and  of  the  navigation,  conquejis,  and 
commerce,  in  Ethiopia,  Arabia,  Perfia,  India,  8cc.  The 
king’s  elded  fon  is  ftyled  Prince  of  Brafih  In  the  year 
pope  Benedict  XIV.  dignified  the  king  with  the 
title  of  His  mojl  faithful  majefy, 

The  Portuguefe  are  reprefented  as  inferior  to  the  Charadlcp^ 
Spaniards  both  in  perfon  and  genius:  as  extremely 
haughty,  treacherous,  and  crafty  in  theii*  dealings 
much  given  to  avarice  and  ufury  ;  and  vindi£iive,  ma¬ 
licious,  and  crujel.  The  meaner  fort  are  faid  to  be  ex¬ 
tremely  addicted  to  thieving  :  notwithflanding,  it  mud 
be  owned,'  that  they  have  fhown  themfelves  on  many 
occafions  a  brave  and  warlike  people.  They  are  jullly 
famed  for  their  flcill  in  navigation  ;  and  for  the  many 
difeoveries  they  have  made,  both  in  the  Eafl  and  Weft 
Indies.  The  women  here,  and  in  other  countries  of  the 
fame  degree  of  heat,  are  not  fo  prolific  as  in  the  colder 
climates  ;  but  they  are  faid  to  be  very  beautiful  whilfl 
young,  though  their  complexion  is  fomevvhat  upon  the 
olive.  Their  eyes  are  very  black  and  fparkiing,  and 
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perty  of  foreigners,  for  the  goods  they  furnifh  the  Por- 
tuguefe  with  to  carry  thitlier.  The  king’s  fifth  of  the 
gold  brought  from  Brafil  amounts  commonly  to  about 
300,000!.  Sterling;  fo  that  the  wdiole  annual  produce 
of  gold  in  Brafil  may  be  eflimated  at  near  2,000,000 
Sterling.  Lifbon  is  the  greatefl  port  in  Europe  next  to 
London  and  Amflerdam. 

As  to  tlie  conflitution  of  Portugal,  it  is  an  abfolute 
hereditary  monarchy.  Both  here  and  in  Spain  there 
were  anciently  cortes,  dates,  or  parliaments  ;  but  they 
have  long  fince  entirely  lofl  their  fhare  in*  the  legifla- 
ture.  For  the  adminillration  of  the  civil  government, 
there  is  a  council  of  date,  and  feveral  fecretaries ;  for 
military  affairs,  a  council  of  war  ;  for  the  finances,  a 
treafury-court;  and  for  the  diflribution  of  juflice  feveral 
high  tribunals,  with  others  fub ordinate  to  them,  in  the 
feveral  diftrifts  into  which  the  kingdom  is  divided.  The 
cities  have  their  particular  magillracy.  The  proceed¬ 
ings  of  the  courts  are  regulated  by  the  Roman  law,  the 
royal  edids,  the  canon  law,  and  the  pope’s  mandates. 
Like  the  Spaniards,  they  tranfad  mod  of  their  bufinefs 
in  the  mornings  and  evenings,  and  deep  at  noon.  The 
nobility  are  very  numerous,  and  many  of  them  are  dc- 
feended  from  natural  fons  of  the  royal  family.  They 
are  divided  into  high  and  low.  The  high  confids  of 
the  dukes,  marquiffes,  counts,  vifeounts,  and  barons, 
who  are  alfo  grandees,  but  of  different  claffes,  being  fuf- 
fered  to  be  covered  in  the  king’s  prefence,,  and  ha¬ 
ving  tlie  title  of  Dom^  with  a  penfion  from  the  royal 
treafury,  to  enable  them  the  better  to  fiipport  their  dig¬ 
nity  ;  the  king  dyles  them  llludrious  in  his  letters,  and 
treats  them^  as  princes.  A  duke’s  fons  are  alfo  gran¬ 
dees,  and  his  daughters  rank  as  marchioneffes.  The  in¬ 
ferior  nobility  or  gentry  are  termed  Hidalgos,  i.  e.  gen¬ 
tlemen  :  they  cannot  affume  the  title  of  E)on  without 
the  king’s  licence. 

The  revenues  of  the  crown,  fince  the  difeovery  of 
the  Brafil  mines,  are  very  confiderable ;  but  the  real 
amount  can  only  be  gueffed  at.  Some  lir.ve  faid  that 
it  amounts,  clear  of  all  falaries.  and  penfions,  to  upwards 
of  3,000,000  Sterling ;  others  make  it  a  great  deal  lefs. 
Thus  much  is  certain,  that  the  cuftoms  and  other  taxes 
run  exceffively  high.  Befides  the  royal  demefnes,  the 
hereditary  eflates  of  the  houfe  of  Braganza,  the  mono¬ 
poly  of  Brafil  fnuff,  the  coinage,  the  money  arillng 
from  the  fale  of  indulgencles  granted  by  the  pope,  the 
fifth  of  the  gold  brought  from  Brafil,  the  farm  of  thjc 
Brafil  diamonds,  the  mafterfhips  of  the  orders  of  knight¬ 
hood,  and  other  fources,  yield  very  large  fiims.  The 
forces,  notwithflanding,  of  this  nation,  both  by  fea  and 
land,  are  veiy  jnconfiderable  ;  their  land-forces  being 
the  worfl  militia  in  Europe,  and  their  navy  of  little 
importance.  They  would  be  an  eafy  conquefl  to  the 
Spaniards  if  they  were  not  under  tlie  protedion  of  Bri¬ 
tain. 

of  knighthood  here,  t/js.  the 
or  er  o  hrifl,  the  badge  of  which  is  a  red  crofs  with¬ 
in  a  white  one,  and  the  number  of  the  commandcries 
454.  2.  Phe  order  of  St  James,  the  badge  of  which 

IS  a  red  fword  m  the  fhape  of  a  crofs.  A  great  num- 


retain  their  brilliancy  after  all  their  other  charms  are 
gone.  It  is  the  fafhion  here,  at  prefent,  as  in  molt 
other  countries,  for  the  ladies  to  fpoil  and  disfigure 
their  flcliis  and  complexions  with  paints  and  walhes  t 
but,  though  lively  and  witty,  they  are  faid  to  have  a 
nice  fenfe  of  female  honour.  Both  men  and  women 
make  great  ufe  of  fpedlacles  ;  often  not  fo  much  to  aid 
their  fight,  as  to  denote  their  wifdom  and  gravity* 
Their  drefs,  like  that  of  the  Spaniards,  never  ufed  to 
vary,  efpecially  among  the  men  ;  but  of  late  years,  both 
raen  and  women  have  given  much  into  the  French  modes* 
I  he  women,  when  they  go  abroad  on  foot,  are  wont  to 
ufe  long  veils,  which  cover  their  heads,  but  leave  their 
faces  bare. 

PORTUGALLICA  t^rra,  earth  of  Portugal ; 
the  name  of  a  fine  aflringent  bole,  dug  in  great  plenty 
in  the  northern  part  of  Portugal. 

PORTULACA,  PURSLANE  :  A  genus  of  the  mo. 
nogynia  order,  belonging  to  the  dodecandria  clafs  of 
plants ;  and  in  the  natural  method  ranking  under  the 
13  th  order.  Succulent  at  ^  The  corolla  is  pen  tape  ta» 
Ions;  the  calyx  bifid;  tlie  capfule  unilocular,  and  cut 
round.  There  are  feveral  fpecies,  but  the  two  follow-* 
ing  are  the  mofl  remarkable,  i.  Theoleracea,  annual, 
or  common  culinary  purflane,  rifes  with  herbaceous, 
low,  fucculent,  branchy  flalks,  fix  or  eight  inches  high, 
garnifhed  with  wedge-fhaped,  thick,  fucculent  leaves, 
and  fmall  clofe-fetting  flowers.  There  are  two  varieties  ; 
one  witli  deep  green  leaves,  the  other  with  yellow 
leaves  ;  both  of  which  rife  from  the  fame  feed.  2.  The 
anacampferos,  perennial,  or  fhrubby  cape  purflane,  rifes 
with  a  flirubby  branchy  flalk,  about  fix  inches  high, 
with  oval,  gibbous,  fucculent  leaves,  and  the  flalks  ter¬ 
minated  by  fmall  cluflers  of  red  flowers.  Both  thefe  plants 
are  of  a  fucculent  nature  :  the  firfl  is  an  herbaceous  an¬ 
nual,  for  culinary  iifcs;  and  the  fecond  a  fhrubby  perenni- 

I  c  .  : . cruis.  4'!  great  num-  al,raifed  by  the  curious  for  variety.  Theyare  both  exotics 

^^  commandcries  belong  to  this  order,  of  a  tender  quality,  of  the  temperature  of  greenhoufe  or 
f  ^  A  badge  is  a  green  crofs  in  flove  plants.  The  common  culinary  purflane  is  raifed  an-' 

orui  0  a  1  y,  ana  the  number  of  its  commanderies  49*  nually  from  feed  for  fummer  ufe,  and  is  an  excellent  iur 
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Poitumha  wredient  In  fummer  falads,  but  improper  for  winter  on 
II  :t=  rnirl  moift  nature.  Ihe  plant  being 
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account  of  its  cold  moia  nature.  The  plant  being 
tender,  mua  be  vailed  either  on  a  hot-bed  or  in  a  warm 
border ;  in  which  laa  it  will  not  fuccced  before  ApnL 
or  May.  The  (hrubby  fort  mull  be  kept  in  the  liot- 

hoiife,  in  pots  of  a  diy  foil. 

PORTUMNA,  a  town  of  Ireland,  in  the  county  ot 
Galway  and  province  of  Connaught,  is  74  miles  fmm 
Dublin.  The  caftle  of  Portumna,  the  feat  of  the  Earl 
of  Clanricarde,  is  at^hls  place,  and  near  it  are  tlie  rums 
of  an  ancient  callle.  There  is  alfo  a  garrifon  foi  a 
troop  of  horfe  and  two  companies  of  foot.  ^  1  he  town 
is  feated  on  the  river  Shannon,. where  it  falls  into  Lough 
Derg.  The  monks  of  the  Ciilertian  abbey  of  Dun- 
brody,  in  the  county  of  Wexford,  had  for  a  long  time 
a  chapel  here,  dedicated  to  St  Peter  and  St  Paul  5 
having  at  length  forfaken  it,  0‘Madden,  dynall  of  the 
country,  gave  it  to  the  Dominican  friars,  who,  with  the 
approbation  of  the  monks  of  Dunbrody,.  erc(!rted  a 
here  and  a  church,  which  they  dedicated  to  the  blclled 
Virgin  and  the  original  patron  faints  ;  at  the^  fame  time 
they  built  a  ileeple,  and  all  other  neeefiary  offices.  Pope 
Martin  V.  granted  a  bull  to  confirm  their  pofTeffions, 
dated  8th  Oaober  1426  ;  and  on  the  23d  of  Novem- 
ber  following  he  granted  iiidulgeiicies  to  all  who  had 
contributed  to  the  building.  The  walls  are  Hill  nearly 
entire,  and  fhow  that  the  rnonaftery^  of  Portumna  was  by 
no  means  an  ignoble  ftrudfure.  Phe  ancient  choii  is 
now  the  parlffi-church. 

POSE,  in  heraldry,  denotes  a  lion,  horfe,  or  other 
beaft.  Handing  Hill,  with  all  his  four  feet  on  the. ground. 
See  HollingffieaTs  Defcrlption  of  Bntnin,  chap.  xvi. 

POSITIVE,  a  term  of  relation  oppofed  to  negative. 

It  is  alfo  ufed  in  oppofitlon  to  relative  or  arbitrary  : 
thus  we  fay,  B(^"auty  is  no  pofitive  thing,  but  depends 
on  the  different  taHes  of  people.  ^  .... 

Posit  I  y  E  in  grammar,  is  the  adjedlive  in  its 

fimple  fignification,  without  any  comparifon. 

Positive  PleciPicity,  In  the  Franklinian  fyHem  all 
bodies  fuppofed  to  contain  more,  than  their  natural 
quantity  of  ekaric  matter  are  faid  to  be  pofitlvely  elec¬ 
trified  ;  and  thofe  from  whom  fome  part  of  their  elec¬ 
tricity  is  fuppofed  to  be  taken  away  are  faid  to  be  elecr 
trified  .negatively,  Thefe  two  ekaricities  being  fiiH 
'  produced,  one  from  gkfs,  the  other  from  amber  or  ro- 
fm,  the  former  was  called  vitreous^  the  other  refinoiisy 

ekaricity.  n  i  r-n 

POSPOLITE,  in  the  military  eHabhlhment  ot  Po¬ 
land,  is  the  name  given  to  a  kind  of  militia.  ^  It  is  the 
moH  numerous  and  the  moH  ufekfs  of  the  Polifh  armies. 

Coxt',  Tr«-It  confitts  of  the  gentry  at  large,  who,  m  cafe  of  in- 
vafion,  are  alfembled  by  a  regular  fummons  from  the 
king,  with  confent  of  the  diet.  Every  palatinate  i9 
divided  into  diHrias,  over  each  of  which  proper  officers 
are  appointed ;  and  every  perfon  poffelfing  free  and 
noble  tenures  is  bound  to  military  fervice,  either  fingly 
or  Uc  the  head  of  a  certain  number  of  his  retainers,  ac¬ 
cording  to  the  extent  aivd  nature  of  his  poffeffions.  The 
troops  thus  affembkd  are  obliged  only  to  ferve  for  a 
limited  time,  and  are  not  under,  the  necelfity  of  march¬ 
ing  beyond  the  limits  of  their  country.  1  hey  fiibmit 
to  no  difciplinc  but  fiich  as  they  like  themfelves  ;  ^and 
are  very  apt  to  mutiny  if  detained  more  than  a  fortnight 
igi  the  place  appointed  them  to  meet  m,  without  march- 
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ing.  The  mode  of  levying  and  maintaimng  this  army  PolTc  ^ 
is  exaftly  fimilar  to  that  pra6iifed  under  the  feu^l 
fyHem.  At  prefent,  though  it  is  almoH  totally  unfit  ^ 
for  the  purpofes  of  repelling  a  foreign  enemy,  it  is  yet 
a  powerful  inHruinent  in  the  hands  of  domeHic  fadlion  ; 
for  the  expedition  with  which  it  is  raifed  under  the  feu- 
dal  regulations  facilitates  the  formation  of  thofe  danger-^ 
ous  confederacies  which  fuddenly  Hart  up  on  the  con- 
teHed  ekdlion  of  a  fovereign,  or  whenever  the  nobles 
arc  at  variance  with  each  other. 

POSSE  coMiTATus,  In  law,  fignlfies  the  power  of 
the  county,  or  the  aid  and  affiHance  of  all  the  knights, 
gentlemen,  yeomen,  labourers,  fervants,  apprentices,  &c. 
and  all  otliers.  witliin  the  county  that  are  above  the  age 
of  i'5,  except  women,  ecckfiaHical  perfons,  andfuch  as 
are  decrepit  and  infirm.  ^  ^ 

This  poffe  comitatus  is  to  be  raifed  where  a  not  is 
committed,  a  poffcfficn  kept  upon  a  forcible  eritry,  or 
any  force  of  rcfciie  ufed  contraiy  to  the  king’s  writ,  or 
in  oppofition  to  the  execution  of  juHice  ;  and  It  is  the 
duty  of  all  Hieriffs  to  affiH  juHices  of  the  peace  in  the 
fuppreffion  of  riots,  &c.  and  to  raife  the  poffe  comitatus, 
or  to  charge  any  number  of  men  for  that  purpofe. 

POSSESSION,  in  law.  Is  either  adual,  where  a 
perfon  adually  enters  into  lands  or  tenements  defeended 
or  conveyed  to  him  ;  or  where  lands  are  defeended  to 
a  peifoii,  and  he  has  not  yet  entered  into  them.  A 
long  poffeffion  Is  much  favoured  by  the  law  as  an  ar¬ 
gument  of  right,  even  though  no  deed  can  be  fhownj,. 
tnd  it  is  more  regarded  than  an  ancient  deed  without 
poffeffion. 

If  he  that  is  out  of  poffeffion  of  land  brings  an  ac¬ 
tion,  he  muH  prove  an  undeniable  title  to  it ;  and 
when  a  perfon  would  recover  any  thing  of  another,  It 
is  not  fiifficknt  to  deHroy  the  title  of  the  perfon  ia 
poffeffion  without  he  can  prove  that  his  own  right  is 
better  than  his. 

In  order  to  make  poffeffion  lawful  upon  an  entrjv 
the  former  poffeffor  and  his  fervante  are  to  be  removed 
from  off  the  premiffes  entered  on  :  but  a  perfon  by  kafe 
and  rekafe  is  in  poffeffion  without  making  any  entry 

upon  the  lands-  ^  t>  ttt 

Possession,  In  Scots  law.  See  Lav/,  Part  IIL 

clxii.  II,  &e. 

Damoniacal  Possession,  (See  D/emon  and  D/emoni*^ 

ACS.)  In  the  third  volume  of  the  Manchefter  Tranfac- 
tions,  there  is  a  ip3.^t^Y  on  popular  iliuftous  or  rnedical  de¬ 
monology  by  Dr  Eerriar.  He  informs  us  in  a  note^, 
that,  on  the  13th  of  June  1788,  George  Lukins 
Yatton  in  Somerfetffiire  was  cxorcifed  in  the  temple 
church  at  BriHol,  and  delivered  from  the  poffeffion  o£ 
feven  devils  by  the  efforts  of  feven  clergymen.  An 
account  of  his  deliverance  was  publlHied  in  feveral  of 
the  public  papeis,  authenticated  by  the  Reverend  Mr 
EaHerbrook,  vicar  of  the  temple  church  in  BriHol. — Dr 
Ferriar  gives  us  the  following  particulars,  extradled  from 
this  account,  which  we  Hiall  here  mfert. 

‘‘  Lukins  was  firH  attacked  by  a  kind  of  epileptic 
fit,  when  he  was  going  about  adling  ChriHmas  plays, 
or  mummeries  :  this  he  aferibed  to  a  blow  given  by  an 
invifibk  hand.  He  was  afterArards  feized  by  fits  ;  du-- 
ring  which  he  declared,  v/ith  a  roaring  voice,  that  lie 
was  the  devil,  and  fung  different  fongs  in  a  variety  of 
keys.  The  fits  always  began  and  ended  with  a  Hrong 

^  agitatiojx 
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agitation  of  tlie  right  hand,  frequently  uttered 
dreadful  execrations  during  ^he  fits.  The  whole  dura¬ 
tion  of  his  diforder  was  eighteen  years. 

At  length,  viz.  in  June  1788,  he  declared  that  he 
was  pofTcffed  by  feven  devils,  and  could  only  be  freed 
by  the  prayers  fin  faith)  of  feven  clergymen.  Accord¬ 
ingly  the  requifite  force  was  fummoned,  and  the  pa¬ 
tient  fling,  fwore,  laughed,  and  barked,  and  treated 
the  company  with  a  ludicrous  parody  on  the  Te  Deum. 
Thefe  aftonifhing  fymptonis  icfifled  both  hymns  and 
prayers,  till  Vifmall^  faint ^  voice  admoniflied  the  mini- 
flers  to  adjure.  The  fpints,  after  fome  murmuring. 


yielded  to  the  adjuration,  and  the  happy  patient  return¬ 
ed  thanks  for  his  wonderful  cure.  It  is  remarkable, 
that  during  this  folemn  mockery,  the  fiend  fwore  ‘  by 
liis  infernal  deii,’  that  he  would  not  quit  his  patient  ; 
an  oath,  I  believe,  nowhere  to  be  found  but  in  the  Pil- 
gnm’s  Progrefs,  from  which  Lukins  probably  got  it. 

^^Very  foon  after  the  firft  relation  of  this  ftoiy  was 
pubhflied,  a  perfon,  well  acquainted  with  Lukins,  took 
the  trouble  of  undeceiving  the  public  with  regard  to 
his  pietended  diforder,  in  a  plain,  fciiflble  narrative  of 
Iiis  condudf.  He  afferts,  that  Lukins’s  firfi;  feizure  was 
nothing  dfe  than  a  fit  of  drunkennefs  ;  that  he  always 
foretold  his  fits,  and  remained  fenfible  during  their  con¬ 
tinuance  ;  that  he  frequently  faw  Lukins  in  his  fits, 
*  in  every  one  of  which,  except  in  finging,  he  per¬ 
formed  not  more  than  mod:  adive  young  people  can 
cafily  do that  he  was  detected  in  an  impollure  with 
refpea  to  the  clenching  of  his  hands ;  that  after  money 
had  been  colled^ed  for  him,  he  got  very  fuddenly  w'dl  j 
that  he  never  had  any  fits  while  he  w^as  at  St  Oeorge^s 
Hofpital  in  London  ;  nor  when  vifitors  were  excluded 
from  his  lodgings,  by  defire  of  the  author  of  the  Nar¬ 
rative  ;  and  that  he  w'as  particularly  careful  never  to 
hurt  himfelf  by  his  exertions  during  the  paroxyfm, 

“  Is  it  for  the  credit  of  this  phllofophical  age,  that 
fo  bungling  an  impofture  fhould  deceive  feven  clergy¬ 
men  into  a  public  aft  of  exorcifm  ?  This  would  not 
have  pafled  even  on  the  authors  of  the  Malleus  Ma- 
lefcarum ;  for  they  required  figns  of  fupernatural  a- 
gency,  fuch  as  the  fufpenfion  of  the  pofTcfTed  in  the 
air,  without  any  vifible  fupport,  or  the  ufe  of  different 
languages,  unknown  to  the  demoniac  in  his  natural 
ffate.*' 

POSSESSIVE,  in  grammar,  a  term  applied  to  pro¬ 
nouns,  which  denote  the  enjoyment  or  poffelfion  of  any 
thing  either  in  particular  or  in  common  :  as  meusy 
mine;”  and  iuusy  thine.” 

POSSESSORY  ACTION-;  in  Scots  law.  See  Law, 

clxxxiii.  18. 

POSSIBILITY,  in  law,  is  defined  to  be  any  thing 
that  IS  altogether  uncertain,  orwhatmay  or  may  not  be. 
'A*  denotes  a  non-repugnance  to  ex- 

'vay  exift. 

1  OSSIBLE,  is  fometimes  oppofed  to  real  exift- 
A  of  a  thing,  which,  though 

Pn^T  See  PoEsruM. 

■^1  **  from  the  Latin  pojtus,  «  fet 

orplaced.  It  ,s  ufed  in  feveral  different  meaning.,  but 
all  of  them  refeuing  eitW  immediately  or  remotely  to 
tins  primitive  fenfe  of pojiloa.  Thus  the  word  Poft  fur. 
eihes,  I.  A  flake  or  piece  of  timber  fet  upright ;  2.  A 


4^2  3  P  0  S 

ftatiQn,  particularly  a  military  ftationj  3,  An  ofGee  ar 
employment ;  4.  An  operation  in  book-keeping  ;  r.  A 
conveyance  for  letters  or  difpatches  j  6.  A  particular 
mode  of  travelling,  ^ 

Post,  a  flake  or  piece  of  timber  fet  upright.  Polls 
are  ufed  both  in  building  and  in  fencing  ground.  In 
bnck-bulldings  much  of  the  ftrength  of  the  fabric  de¬ 
pends  oil  the  nature  of  the  polls  ;  as  it  is  through  them 
^at  the  feveral  parts  are  fuftained  and  held  together, 
I  he  €or/?er  pojls  are  called  the  principal pojls;  thofe  form¬ 
ed  into  breffummers  between  principal  polls  for  llrength- 
ening  the  carcafe  of  the  houfe  are  called  the  prick-ooflr. 


1  oils  which  are  to  be  fet  in  the  ground  ought  to  be 
^ell  feafoned  and  coated  to  preferve  them  from  rotting; 
burning  the  downward  end  has  been  recommended  as 
an  excellent  prefervative,^  but  a  coating  of  pitch  or 
tar,  particularly  the  late  invented  coal-tar,  can  be  moil 
fafely  relied  upon.  For  the  various  ufes  to  which  pofts 
may  be  applied,  and  the  form  and  fpecies  of  them  fit- 
tell  to  be  employed  in  each  cafe,  fee  the  articles  Ar- 
CHiTECTURE,  Joining,  Gardening,  House,  Fence, 
&c.  In  arcliitefture  and  fculpture  posts  are  a  term 
ufed  to  denote  certain  ornaments  formed  after  the  man¬ 
ner  of  rolls  or  wrea things. 

Post,  a  llatioii,  particularly  a  military  flation _ _ 

Any  place  where  perfons  are  fet  or  placed  upon  parti¬ 
cular  occafions  may  be  termed  a  poji;  but  the  word  in 
this  view  is  now  chiefly  rellrlfted  to  'militar}"  opera¬ 
tions,  and  means  any  place  or  fituation  where  foldiers 
are  llationed.  Thus  the  detachments  ellablifiied  in 
front  of  the  army  are  termed  the  out-pofsy  the  ftations 
on  the  wings  of  the  army  are  faid  to  be  the  pofs  of 
honour^  as  being  the  moll  confpicuous  and  mofl  ex- 
pofed.  But  ^  ill  the  operations  of  a  campaign,  a  poft 
properly  fignifics  any  fpot  of  ground  capable  of  lodging 
foldiers,  or  any  iituatlon,  whether  fortified  or  not, 
where  a  body  of  men  may  make  a  ffand  and  engage 
the  enemy  to  advantage.  The  great  advantages  of 
good  polls,  in  carrying  on  war,  as  well  as  the  mode 
of  fecuring  them,  are  only  learned  by  experience.  Bar¬ 
barous  nations  difdain  the  choice  of  pods,  or  at  leafl 
are  contented  with  fucli  as  immediately  fall  in  their 
way  ;  they  tnift  folely  or  chiefly  to  ftrength  and  cou¬ 
rage  :  and  hence  the  fate  of  a  kingdom  may  be  decided 
by  the  event  of  a  battle.  But  enlightened  and  expe¬ 
rienced  officers  make  the  choice  of  pofts  a  principal 
objeft  of  attention.  The  ufe  of  them  is  chiefly  felt 
in  a  defenfive  war  againft  an  invadingenemy;  as  by  car¬ 
rying  on  a  war  of  pofts  in  a  country  where  this  can 
be  done  to  advantage,  the  moft  formidable  army  may 
be  fo  haraffed  and  reduced,  that  all  its  enterprifes  may 
be  rendered  abortive.  Indeed  in  modern  times  this  is 
fo  well  underilood,  that  pitched'  battles  have  become 
much  more  rare  than  formerly,  manoeuvring  and  fecu¬ 
ring  of  pofts  being  confidered  as  the  moft  effential  ob- 
jefts  in  the  conduft  of  a  campaign  ;  a  change  In  the  art 
of  war  much  to  the  advantage  of  humanity  ;  ficilJ,‘^con- 
duft,  and  prudence,  having  thus  obtained  the  afeen- 
deucy  over  brutal  courage  and  mere  bodily  ftrength. 

In  tlie'choiee  of  a  poft,  the  general  rules  to  be  attend¬ 
ed  to  are,  that  it  be  convenient  for  fending  out  parties 
to  reconnoitre,  furprife,  or  intercept  the  enemy  ;  that 
if  poflible  it  have  fome  natural  defence,  as  a  wood,  a 
river,  or  a  morafs,  in  front  or  flank,  or  at  kaft  that  it 

be 
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Pea.  be  difficult  of  aceofs  and  Tufceptiblc  of  fpeedy  fortlfica- 
tiOn  ;  that  it  be  fo  lituate  as  to  pveferve  a  eoinrn\inica- 
tion  \vith  the  main  army,  and  have  covered  places  in 
the  rear  to  favour  a  retreat ;  that  it  command  a  view 
of  all  the  approaches  to  it,  fo  that  the  enemy  cannot 
advance  unperceived  and  reil  concealed,  while  the  de¬ 
tachment  Itationed  in  the  pod  are  forced  to  remain  un¬ 
der  arms  ;  that  it  be  not  commanded  by  any  neighbour¬ 
ing  heights  ;  and  that  it  be  proportioned  in  extent  to 
the  number  of  men  who  are  to  occupy  and  defend  it. 
It  is  not  to  be  expedled  that  all  thefe  advantages  will 
often  be  found  united  ;  but  thofe  pods  ought  to  be  fe- 
leided  which  offer  the  greatefl  number  of  them.  See 
War,  Index, 

Post,  aa  office  or  employment.  This  life  of  the 
word  is  probably  derived  immediately  from  the  idea  of 
a  militar)--  ilation  ;  a.  pod  being  ufed  to  exprefs  fiich 
offices  or  employments  as  are  fuppofed  either  to  ex- 
pofe  the  holder  to  attack  and  oppodtion,  or  to  require 
abilities  and  exertion  to  fill  them.  Plence  the  term 
is  ufed  only  for  public  offices,  and  employments  under  the 
government  *,  and  were  driid  propriety  of  fpeech  al- 
wavs  attended  to,  pojls  would  denote  thofe  datioiis  only 
in  which  duty  mud  be  performed.  In  common  lan¬ 
guage,  however,  ever)" office  or  appointment,  even 
tliougli  nominal  and  fiiiecure,  goes  under  the  name  of  a 

.  .  .  .  . 

Post,  an  operation  in  book-keeping.  Poding  in  book¬ 
keeping  means  fimply  the  transferring  an  article  to  the 
place  in  which  it  fhould  be  put-,  and  arranging  each  under 
its  proper  head.  It  is  upon  this  that  the  whole  theory 
of  book-keeping  is  founded.  Tlie  Wade-book,  vvliicli 
is  the  groundwork  of  all  fubfequent  Operations,  records 
every  tranfadlion  exactly  in  the  order  in  which  it  oc¬ 
curs.  From  this  the  feveral  articles  are  poded,  or 
transferred  into  the  Journal,  which  in  fa(d  is  but  a  kind 
of  fjpplementary  book  to  the  Wafte-book.  From  the 
Journal  they  are  poded  anew  into  the  Ledger  ;  in  which 
a  feparate  place  is  appropriated  for  each  perfon  with 
whom  tranfa6lions  are  carried  on,  and  frequently  for 
every  feparate  article  about  which  the  bufmefs  is  con¬ 
cerned.  The  particular  mode  according  to  which  fuch 
transferences  are  made,  may  vaiy  according  to  the  na¬ 
ture  of  the  trade  carried  on  ;  the  objedl  is  the  fame  in 
all,  to  place  every  article  fo  as  that  its  operations  on 
the  general  date  of  the  bufmefs  may  be  certainly 
knowm  and  diftinclly  traced.  For  a  full  account  of 
the  w'^ay  in  wdiieh  this  is  done,  fee  DooK-Ketping, 

Post,  a  conveyance  for  letters  or  difpatches. 

In  the  early  periods  of  foclety,  communication  be¬ 
tween  the  different  parts  of  a  country  is  rare  and  diffi¬ 
cult,  individuals  at  a  diltance  having  little  inclination 
or  opportunity  for  mutual  intercourfe  :  when  fuch  com¬ 
munication  is  at  any  time  found  neceffary,  a  fpecial  mef- 
fenger  mud  be  employed.  As  order  and  civili/ation  ad¬ 
vance,  occafions  of  correfpondcnce  multiply.  In  particu¬ 
lar,  the  fovcrclgn  finds  it  reqiiifite  frequently  to  tranfmit 
orders  and  laws  to  eveiy  part  of  the  kingdom  ;  and  for 
doing  fo  he  makes  ufe  of  couriers  or  mefftngers,  to 
whom  he  commits  the  charge  of  forwarding  liis  dif¬ 
patches.  But  without  dations  in  the  way,  tvhere  thefe 
couriers  can  be  certain  of  finding  refrefhment  for  them- 
felves  and  fupplies  of  what  may  be  neceffiry  for  car¬ 
rying  them  forward,  the  journey,  however  urgent  and 
important,  mud  iilways  be  retarded,  and  in  many  cafes 
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altogether  dapped.  Experience,  therefore,  foon  point- 
ed  out  the  neceffity  of  enfuriiig  fuch  accommodations, 
by  ciccding  upon  all  the  great  roads  houfes  or  dations 
at  convenient  iiitervals,  where  the  mefTengers  might 
dop,  as  occafion  required,  and  where  too,  for  the  great¬ 
er  convenience,  relays  of  freffi  hdrfes  fhould  alw'ays  be 
in  readinefs,  to  enable  them  to  purfuc  their  journey 
with  uninterrupted  dlfpatch.  Thefe  houfes  or  dations 
were  with  great  propriety  termed  pri/Is^  and  the  mef- 
fengcr  vvho  made  ufe  of  them  a  pojf.  Though  at 
fird,  it  is  probable,  the  inditutioii  was  intended  folely 
for  the  fovereign  and  the  ncccffities  of  the  date;  yet  hy 
degrees  individuals,  feeing  the  benefit  refulting  from  it, 
made  ufe  of  the  opportunity  to  carry  on  their  own 
conefpondence  ;  for  which  they  were  willing  to  pay 
an  allowance  to  the  fovereign.  Thus  a  pod-office,  of 
fonic  kind  or  other,  gradmdly  came  to  be  edabliflied 
in  every  civilized  country.  Without  taking  notice  of 
the  different  means  of  carrying  on  correfpondeiice  faid 
to  have  been  attempted  by  pigeons,  dogs,  and  other 
animals,  we  can  at  lead  trace  with  certainty  the  inven¬ 
tion  of  fomethlng  like  regular  pods  as  far  back  as 
the  ancient  Perfians.  Xenophon  affures  us,  that  they 
were  invented  by  Cyrus  on  his  Scythian  expedition, 
about  500  years  before  Chrld  ;  that  the  houfes  at  the 
feveral  dations  were  fumptuoufly  built,  and  large  enough 
to  contain  a  number  of  men  and  liorfes;  and  that  every 
courier  oil  his  arrival  was  obliged  to  communicate  his 
difpatches  to  the  poUmadcr,  by  whom  they  w'erc  im¬ 
mediately  forwarded.  From  the  ffiore  of  the  Egean 
fea  to  Sufa  the  capital,  there  were,  according  to  flero- 
dotus,  1 1 1  dages  for  pods,  each  a  day^s  journey  didant 
from  the  preceding. 

In  what  manner  pods  wTre  edablidied  and  conduct¬ 
ed  among  the  Creeks  does  not  clearly  'appear ;  but  from 
the  extended  commerce  carried  on,  and  the  frequent 
communications  enjoyed  among  the  different  dates,  there 
can  be  no  doubt  that  a  regular  conveyance,  in  fome 
form  or  other,  w'as  edablidied. 

Though  pods  were  well  known  among  the  Romans, 
yet  it  is  difficult  to  trace  with  certainty  the  period  of 
their  introduction.  Some  writers  carry  it  hack  to  the 
times  of  the  republic  ;  pods  and  pod-officCs,  under  the 
names  of  Jlatotes  and  Jlai’wnes,  having  been  then,  it  is 
faid,  cdahlTlhed  by  the  fenate.  Whether  this  was  the 
cafe  or  not,  Suetonius  aflures  us  that  Aiigudus  indi- 
tuted  pods  along  'all  the  great  roads  of  the  empire.  At 
drd  the  difpatches  were  conveyed  from  pod  to  pod  by 
young  men  who  run  on  foot,  and  delivered  the  difpatch 
to  others  at  the  next  dage.  By  and  by  Augudus  fub- 
dltuted,  in  room  of  thefe,  horfes  a.nd  chariots,  both  for 
the  conveyance  of  difpatches  and  the  convenience  of  tra¬ 
velling.  His  fuccellbrs  continued  the  fame  eliabliffiment ; 
to  the  maiiifeiiance  of  which  evtiy  fubjed  of  the  em¬ 
pire  w"as  obliged  to  contribute.  Fod-horfes  are  men¬ 
tioned  in  the  Tlieodorian  code  de  cur  fa  piihiho;  but  thefe 
were  only  the  public  horfes  appointed  to  be  kept  there 
for  the  ufe  of  the  public  mcffcngers,  who  before  this  iiidi- 
tiition  fei/ed  any  that  came  in  their  way.  At  each  pod- 
datioii,  according  to  Procopius,  10  horfes  and  as  many 
podilious  were  kept,  and  the  iifual  rate  of  their  tra¬ 
velling  was  from  live  to  eight  dations  a-day. 

it  is  to  be  obferved,  how'cver,  that  all  thefe  edablifli- 
nicnts  of  pods  In  ancient  times  were  formed  as  much, 
if  not  more,  for  travelling  dations,  than  for  the  mere 
4  cou- 
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P<5{^.  convcyiance  of  letters  and  difpatclies.  1  Ins  latter  ob- 
jea,  it  is  true,  was  thereby  fccured  ;  but  the  epifto- 
lary  correrpoiidence  of  antiquity  was  probably  at  no 
time  fo  extcnfive  as  to  require  or  maintain  poft-ofiices 
on  the  footing  of  modern  pods,  for  tlie  mere  convey¬ 
ance  of  letters.  It  is  in  later  times  only,  when  the  exten- 
fion  of  commerce  and  dlffulion  of  literature  gave  occa* 
fioii  to  frequent  communication,  that  tlieie  eitablifh- 
ments  are  to  be  looked  for. 

The  earlieft  inftitution  polls  that  occurs  in  modern 
hiftory  is  about  the  year  807  by  the  emperor  Charle¬ 
magne  ;  who,  having  reduced  under  his  dominion  Italy, 
Germany,  and  a  part  of  Spain,  eflablifhcd  three  public 
pods  at  the  public  expence,  to  carry"  on  the  communi¬ 
cation  witli  thefc  three  provinces.  The  inditution  of 
pods,  however,  like  many  other  inditutions  of  that  em¬ 
peror,  dropped  at  liis  death,  and  for  a  confiderable  time 
afterwards  no  traces  of  any  fuch  edabldliinent  are  to  be 
found.  We  cannot  indeed  difeover  them  with  eertaiiity 
fooncr  than  14.64,  when  that  redlefs  and  fufpicicus 
pnnee  Imuls  XI.  edablilhed  pods  in  France,  that  he 
might  be  the  fooner  advertifed  of  all  that  pedfed  in  Jils 
own  or  the  neighbouring  kingdoms.  He  employed  in 
this  fervice  230  couriers,  who  delivered  the  letters  at 
the  different  dations,  and  in  the  various  towns  through 
v/lilch  they  paffed  in  their  courfe.  Succeeding  ino- 
Tiarchs  created  at  different  times  certain  offices  for  the 
exprefs  piirpoie  of  fuperintending  the  pods  ;  but  the 
frequent  changes  to  which  thefe  offices  were  expefed, 
prevented  for  a  long  time  the  edablilhment  of  any  re¬ 
gular  fyftem  of  pods  in  that  kingdom;  iiifomiicli  that 
in  1619  the  author  of  the  life  of  the  duke  d’Epemon 
fays  the  packet  or  letter-office  was  not  yet  fet  up  in 
France.  Former  cdablifhmcnts,  it  is  probable,  were 
folely  for  the  ufe  of  the  court,  not  for  the  general  good 
of  the  nation.  From  France,  the  inditution  gradually 
fpread  through  feveral  other  parts  of  Europe.  In  Ger¬ 
many,  Lewis  Flornig  affiires  us  they  were  firil  intro¬ 
duced  by  Count  Taxis,  who  fettled  them  at  his  own 
expence  ;  in  acknowledgment  for  which  the  Emperor 
Matthias  in  1616  gave  as  a  fief  the  office  of  podmader 
‘to  him  and  his  defeendants. 

In  England,  the  edabliunnent  of  pods  in  fome  form 
vor  other  appears  as  early  as  the  reign  of  Edward  III. 
•but  the  notices  concerning  them  are  fo  vague,  that  no 
account  can  be  given  of  them.  In  the  reign  of  Ed¬ 
ward  VI.  however,  feme  fpecies  of  pods  mud  have  been 
fet  up,  as  an  aft  of  parliament  paffed  in  1 548,  fixing  the 
rate  of  pod-horfes  at  one  penny  per  mile :  The  pod- 
horfes  here  referred  to  were,  it  is  probable,  chiefly  for 
travelling,  and  the  carriage  of  letters  or  packets  only 
an  occafional  fervice.  In  1581,  we  find  in  CanideiFs 
Annals  mention  made  of  a  chief  podmader  for  Eng¬ 
land  being  appointed. — How  his  office  was  managed, 
does  not  clearly  appear 4  the  limited  date  of  the  coire- 
fpondence  of  the  country,  probably  rendered  it  of  tri¬ 
fling  confeqiience.  King  James  I.  originally  erefted  a 
pod-office,  under  the  controul of  oneMatthew  deQueder 
or  de  PEqueder,  for  the  conveyance  of  letters  to  and  from 
foreign  parts  ;  which  qffice  was  afterwards  claimed  by- 
Lord  Stanhope;  but  was  confirmed  and  continued  to 
William  Frizel  and  Tho.  AVitherings,  by  king  Charles  1. 
in  1632.  Previous  to  this  time,  it  would  appear  that 
private  perfons  were  in  ufe  to  convey  letters  to  and 
from  foreign  parts ;  all  fuch  intcrfercnGC  with  the  pod- 


mader’s  office  Is  therefore  exprefsly  prohibited.  King 
Charles,  in  1635,  erefted  a  letter-office  for  England  and 
Scotland,  under  the  direftion  of  the  above  Thomas 
W^ithcrings.  The  rates  of  podage  tlten  edabliflied 
were,  tv/o-pence  for  every- fingle  letter  for  a  didance  un¬ 
der  80  miles;  four-pence  from  80  to  140  miles;  fix- 
pence  above  140  miles.  The  allowance  to  the  pod- 
inaders  on  the  road  for  horfes  employed  in  thefe  pods 
was  fixed  at  two-pence  halfpenny  per  mVit  for  every 
iingle  horfe.  All  private  inland  pods  were  difeharged 
at  this  tin^q  and  in  1637  all  private  foreign  pods  were 
in  like  manner  prohibited.  The  pods  thus  edablilhed, 
however,  extended  only  to  a  few  of  the  principal  roads; 
and  the  times  of  tranfmiffion  were  not  in  every  cafe  fo 
certain  as  they''  ought  to  have  been. 

Witlierings  was  fiiperfeded  for  abufes  in  the  execu¬ 
tion  of  his  offices  in  1640,  and  they  were  feqiiedrated 
into  the  hands  of  Philip  Burlaiiiachy,  to  be  exercifevl 
under  the  care  and  overfight  of  the  king’s  principal  fe- 
,cretary  of  date.  On  the  breaking  out  of  the  civil  war, 
great  confufions  and  interruptions  were  neccdanly  oc- 
cafioiied  in  the  conduft  of  the  letter-office  ;  but  it  was 
about  that  time  tliat  the  outline  of  the  prefent  more 
extended  and  regular  plan  feems  to  have  been  concei¬ 
ved  by  Mr  Edmond  Pridcaux,  who  was  afterwards  ap¬ 
pointed  attorney--general  to  the  commonwealth.  He 
was  chairman  of  a  committee  in  1642  for  confidering 
the  rate  of  podage  to  be  fet  upon  inland  letters ;  and 
fome  time  after  was  appointed  podmader  by  an  ordi 
nance  of  both  hoiifes  of  parliament ;  in  the  execution 
of  which  office  he  fird  edablilhed  a  weekly  conveyance 
of  letters  into  all  parts  of  the  nation.  In  1653,  this 
revenue  was  farmed  for  L.  10,000  for  England,  Scot¬ 
land,  and  Ireland  ;  and  after  the  charge  of  maintaining 
podmaders,  to  the  amount  of  L.  7000  per  annurn^  \^•as 
faved  to  the  public.  Prideaux’s  emoluments  being  confi- 
dei*able,  the  common  council  of  London  endeavoured  to 
ereft  another  pod-office  in  oppoiition  to  his  ;  but  they 
were  checked  by  a  refolution  of  the  ho  life  of  commons, 
declaring  that  the  office  of  podmader  is,  and  ought  to 
be,  in  the  foie  power  and  difpolal  of  the  parliament. 
This  office  w-as  farmed  by  one  Maiibey- in  1654.  In 
1656  a  new  and  regular  general  pod-office  was  erefted 
by  the  authority  pf  the  proteftor  and  his  parliament, 
upon  nearly  the  fame  model  that  has  been  ever  fince 
adopted,  with  the  following  rates  of  podage  ;  For  80 
miles  didance,  a  finglc  letter  tw-o  pence ;  for  a  greater 
didance,  not  out  of  England,  three  pence;  to  Scotland, 
four  pence.  By  an  aft  of  parliament  palled  foon  after 
the  redoratlon  in  1660,  the  regulations  fettled  in  1636 
were  re-edablillied,  and  a  general  pod-office  fimilar  to 
.the  former,  but  with  fome  improvements,  was  erected. 
Ill  1663  the  revenue  of  the  pod-office  was  found  to 
produce"  L.  21,500  annually.  In  1685  it  was  made 
over  to  the  king  as  a  branch  of  his  private  income,  and 
was  then  edimated  at  L.  65,000  ptr  annum.  The  year 
after  the  revolution  the  amount  of  the  pod-office  reve¬ 
nue  was  L.  90,504  :  10  ;  6.  At  the  union  the  pro¬ 
duce  of  the  EnghTn  pod -office  was  dated  to  be 
L.  101,101.  In  1711  the  former  edablilhments  of  fe- 
pnrate  pod-offices  for  England  and  Scotland  were  abo- 
lilhed  ;  and  by  the  dat,  9  Anne,  c.  10.  one  general  pod- 
office,  and  one  podmader-general,  was  ellabliihed  for 
the  whole  united  kingdom;  and  this  podmader  was  em¬ 
powered  to  creft  chief  letter-offices  at  Ediulurghy  at 
q  iJuhlin^ 
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Buliin,  at  Ne%v  Torh,  and  other  proper  places  in  A- 
jnerlca  and  the  Weft  Indies.  The  rates  of  poftage 
were  alfo  increafed  at  this  tiipe  as  follo^vs. — Tn  England, 
for  all  diftances  under  80  iniles  3  d. ;  above  80  miles 
4  d.  From  London  to  Edinburgh  6  d.  In  Scotland, 
under  50  miles  2  d.  ;  from  50  to  So  miles  3  d. ;  above 
80  miles  4  d.  In  Ireland,  under  40  miles  2  d. ;  above 
40  miles  4d.^By’  the  above  adt  all  perfons,  except 
thofe  employed  by  the  poftmafter,  were  ftridlly  prohi¬ 
bited  from  conveying  letters.  That  year  the  grofs 
I  amount  of  the  poft-office  was  L  1 1 1 ,461  17  s.  lod.  The 

nett  amount,  on  a  medium,  of  the  three  preceding  years, 
was,  in  tlic  printed  report  of  the  commilTioners,  for  the 
''  equivalent  ftated  to  be  far  England,  L. 62,000,  and  for 

Scotland  L.  2000.  In  1754  the  grofs  revenue  of  the 
poft-office  for  Great  Britain  amounted  to  L.  210,663, 
in  1764  to  L.  281,535,  and  in  1774  to  I.,.  345,321. 
—The  privilege  of  franking  letters  had  been  enjoyed  by 
members  of  parliament  from  tiie  firft  erection  of  the 
J  poft-office ;  the  original  defign  of  this  exemption  was, 

■  that  they  might  correfpond  freely  with  their  conftituents 

on  the  bufinefs  of  the  nation.  By  degrees  the  pri¬ 
vilege  came  to  be  ftiamefully  abufed,  and  was  carried  fo 
I  far,  that  it  was  not  uncommon  for  the  fervants  of  members 

J  of  parliament  to  procure  a  number  of  franks  for  the  piir- 

,i  pofe  of  felling  them ;  an  abufe  which  w^as  eafily  pradlifed, 

I  as  nothing  more  was  required  for  a  letter’s  paffing  free 

!than  the  fubfeription  of  a  member  on  the  cover.  To 
reftrain  tliefe  frauds,  it  was  enadled,  in  1764,  that  no 
letter  fhould  pafs  free  unlefs  the  whole  diredlion  was  of 
5  the  member’s  writing,  and  his  fubfeription  annexed. 

Even  this  was  found  too  great  a  latitude;  and  by  a  new 
regulation  in  1784,  no  letter  was  permitted  to  go  free 
I  unlefs  the  date  was  marked  on  the  cover  in  the  mem¬ 

ber’s  own  hand- writing,  and  the  letter  put  into  the  poft- 
office  the  fame  day.  That  year  the  rates  of  poftage 
I  were  raifed  in  the  following  proportions:  an  addition  of 

;  I  d.  for  a  fingle  ftage;  i  d.  from  London  to  Edinburgh; 

I  d.  for  any  diftance  under,  and  2  d.  for  any  diftance 
above,  150  miles.  An  addition  to  the  revenue  of 
j  L.  1 20,000  was  eftimated  to  arife  from  tliefe  regulations 

'  and  additional  rates.  In  all  the  ftatements  of  duties  upon 

poftage  of  letters  given  in  this  account,  the  rates  men¬ 
tioned  'M’C  thofe  upon  hiigle  letters,  double  letters  pay 
n  double,  treble  letters  treble,  an  ounce  weight  quadruple 

^poftage  ;  all  above  arc  charged  by  the  weight  in  the 
fame  proportion. 

I  About  the  year  1784,  a  great  improvement  was  made 

'  in  the  mode  of  conveying  the  mails,  upon  a  plan  firft 

I  Tiiggeftcd  in  1782  by  Mr  John  Palmer.  Diligences 

j  and  ftage-coaches,  he  obferved,  were  eftubliftied  to  every 

town  of  note  in  the  kingdom;  and  be  propofed  that  go¬ 
vernment,  inftead  of  fending  the  mails  in  the  old  mode, 
by  a  boy  on  horfeback,  fliould  contradft  with  the  mafters 
of  thefe  diligences  to  carry  the  mail,  along  with  a  guard 
for  its  prote<ftion.  This  plan,  he  {bowed,  i^ould  not 
fail  to  enfure  much  more  expeditious  conveyance,  the 
Tate  of  travelling  in  diligences  being  far  quicker  than 
the  rate  of  the  poll ;  and  it  was  eafy  to  carry  it  into 
execution  with  little  additional  expcnce,  as  the  coach 
owners  would  have  a  ftrong  inducement  to  contra6l  at 
a  cheap  rate  for  conveying  the  mail,  on  account  of  the 
additional  recommendation  to  paffengers  their  carriages 
would  thereby  acquire  in  point  of  fecurity,  regularity, 
^ind  difpatch. 
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l*ho’  government  heartily  approved  of  this  plan,  and  > 

the  public  at  large  were  fatisfied  of  its  utility;  yet,  like 
all  new  fchemeB,  however  beneficial,  it  met  with  a  ftrong: 
oppofition  :  it  was  reprefented  by  a  number  of  the  okk  ft 
and  ableft  officers  in  the  poft-office,  not  only  as  imprac¬ 
ticable,  but  dangerous  to  commerce  and  the  revenue. 
Notwithftanding  of  this  oppofition,  however,  it  was  at 
laft  eftablifhed,  and  gradually  extended  to  many  diffe¬ 
rent  parts  of  the  kingdom  ;  and,  upon  a  fair  compari- 
fon,  it  appeared  that  the  revenue  was  improved,  and  the 
plan  itfelf  executed  for  L.  20,000  />er  annum  lefs  than 
the  film  firft  eftimated  by  Mr  Palmer. 

The  prefent  eftablifiiment  of  the  general  poft-office 
for  Great  Britain,  confifts  of  two  poftmafters-general,  a 
fecretary,  furveyor,  comptroller-general,  and  upwards  of 
150  affillants  and  clerks  for  the  head  letter  office  in 
London  ;  the  number  of  deputy  poftmafters  and  other 
officers  through  the  kingdom  is  very  confiderable,  but 
not  eafy  to  afeertain  with  accuracy,  as  it  muft  frequent¬ 
ly  vary  with  the  changes  made  in  the  eftablifiiment  of 
country  pofts.  The  total  expence  of  this  branch  of  the 
revenue  in  1788  was  L.  149,029,  17  s.  2d.  the  grofs 
produce  may  now  be  reckoned  at  L.  650,000. 

The  firft  accounts  we  have  of  the  eftablifiiment  of  a 
poft-office  in  Scotland  reach  no  farther  back  than  1635, 
when  Charles  I.  credted  one  both  for  Scotland  and 
England.  The  poll  to  Scotland  by  that  appointment 
was  to  run  night  and  day,  to  go  from  London  to  Edin¬ 
burgh  and  to  return  in  Jtx  days,  taking  with  it  all  let¬ 
ters  intended  for  any  poft-town  in  or  near  the  road  ; 
the  rate  of  poftage  from  London  to  Edinburgh  was 
8  d.  for  a  fingle  letter.  The  expedition  witli  which  the 
poft  went  from  London  to  Edinburgh  at  this  time,  is 
indeed  fiirprifing,  confidering  the  nature  of  the  roads ; 
perhaps,  however,  though  the  king  made  the  regulation 
that  it  fhould  go  and  return  in  fix  days,  the  journey 
was  not  always  performed  in  the  fpecified  time.  Du¬ 
ring  the  government  of  Cromwell,  the  public  poft  con¬ 
veyed  letters  to  Scotland  as  well  as  England  ;  the  poft¬ 
age  from  London  to  Scotland  was  only  4d.  After  tlie 
Reftoration,  when  the  poft-office  was  ere<fted  for  Eng¬ 
land,  mention  is  made  in  the  a6t  of  parliament  of  the 
conveyance  of  letters  to  Scotland  ;  and  the  poftage  to 
Berwick  is  fixed  at  3d.  For  fome  time  after, howe#r, 
we  find  no  eftablifiiment  by  aft  of  parliament  of  an  in¬ 
ternal  poft  in  Scotland.  In  1662,  a  poft  between  Ire¬ 
land  and  Scotland  was  firft  eftablifhed ;  and  the  pri\y 
council  gave  Robert  Main,  who  was  then  poftmafter*- 
general  for  Scotland,  an  allowance  of  L.  200  Sterling 
to  build  a  packet-boat  for  conveying  the  mail  between 
Portpatrick  and  Donagliadee  :  the  poftage  to  Ireland' 
was  6d.  In  1669,  ^  poft  was  eftablifhed  to  go  between 
Edinburgh  and  Aberdeen  twice  a-week,  and  between 
Edinburgh  and  Invernefsonce  a-WTck:  the  rate  of  poft¬ 
age  was  fixed,  for  40  Scots  miles  2d.  and  for  every  2Q 
miles  farther  an  additional  penny.  Thefe  appear  to 
have  been  the  only  public  pofts  in  Scotland  at  that  time ; 
but  as  they  could  not  fuffice  for  the  correfpoucl- 
cnce  of  the  country,  there  muft  have  been  more,  ei¬ 
ther  under  the  direftlon  of  the  poftmafter,  or  in  the 
hands  of  private*.perfons  ;  probably  there  might  be  of 
both  kinds.  In  1690,  an  a£?^for  the  fecurity  of  the 
common  poft  was  pafied,  fubje<fting  robbers  of  the  mail 
to  capital  pimifhment.  It  was  not  till  1695  that  the 
eftablifiiment  of  the  poft-office  in  Scotland  received  the 
3  H  faiidion 
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fanaion  of  parliament :  pofts  were  then  appointed  for  all 
parts  of  Scotland  j  the  rates  of  poilage  were  nxed,  for  any 
place  within  50  miles  of  Edinburgh  2  d.  between  50 
and  ICO  miles  3d.  all  places  above  ico  miles  4d.  By 
the  fame  a61,  a  weekly  packet  to  Ireland  was  eftablifh- 
ed,  and  L.  60  Sterling  annually  allowed  for  that  fer- 
vice.  Though  pofts  were  eftablifhed  in  confequence  of 
this  a£l,  yet  fuch  was  their  mode  of  travelling,  that  they 
hardly  deferved  the  name.  Thus,  for  inftance,  the 
perfon  who  fot  out  to  carry  the  mail  from  Edinburgh 
to  Aberdeen,  in  place  of  ftopping  at  the  firft  interme¬ 
diate  ftage  from  Edinburgh,  and  delivering  over  the 
inall  to  another,  to  be  carried  forward,  vrent  011  with  it 
liimfelf  the  whole  journey,  refiing  two  nights  by  the 
way,  firil  at  Dundee,  and  next  at  Montrofe. 

In  this  manner  the  mail  was  conveyed  thrice  a- week 
from  Edinburgh  to  Aberdeen  ;  but  between  moil  parts 
of  Scotland  the  poll  went  only  twice,  and  between  fome 
only  once  a>week.  The  poll-boy  generally  travelled 
on  foot.  Horfes  were  but  little  ufed  in  the  fervice  of 
the  poll-oiHce. 

At  the  Union,  the  Scots  poll-ofhce  was  farmed  for 
L.  1 1 94  :  in  1710,  the  nett  amount  for  Scotland  was 
reckoned  to  be  L.  2coo.  The  epiftolary  correfpond- 
ence  of  Scotland  niiift  have  been  fmall  indeed,  when 
-even  the  rates  of  poilage  then  eftablifhed  proved  fo  very 
unprodudive.  This  may  perhaps,  however,  be  in  part 
accounted  for,  by  conjedluring,  that  as  private  pofts  had 
probably  prevailed  pretty  much  before  1695,  it  was 
long  before  thefe  were  entirely  fuppreffed,  the  people 
Hill  adhering  to  their  old  conveyances,  and  dilficiilties 
occurring  in  ftriflly  enforcing  the  law ;  the  amount  of 
the  poft-olhee  revenue,  therefore,  at  the  two  periods 
above-mentioned  probably  exhibits  a  view  of  only  apait 
of  the  correfpondence  of  Scotland. 

In  1 7 1 1 ,  it  has  been  already  mentioned,  one  general 
poft-oftice  was  eftabllflied  for  the  whole  united  king¬ 
dom  -y  but  the  poftmafter-general  was  authorifed  to 
<rre6l  at  Edinburgh  tv  chief  letter  office  for  Scotland. — 
This  v/as  accordingly  done,  and  a  poftmafter-general 
for  North  Britain,  with  other  neceffary  officers,  appoint¬ 
ed.  All  the  deputy  poftmafters  in  Scotland  are  under 
his  immediate  dire£lion,  but  he  himfelf  is  under  the  con- 
troi>l  of  the  poftmafter-general  for  Great  Britain.  From 
this  head  Utter  office  pofts  were  eftablifhed.  to  the  dif¬ 
ferent  parts  of  Scotland. 

For  many  years  the  poft-boys  generally  travelled  on 
foot,  or  if  on  horfeback,  witliout  a  change  of  horfes. 
It  was  not  till  about  1750  that  the  mail  began  to  be 
conveyed  from  ftage  to  ftage  by  diifcreiit  poft-boys  and 
frefh  horfes  to  the  principal  places  in  Scotland,  and  by 
foot  runners  to  the  reft.  The  communication  between 
Eondon  and  Edinburgh  w^as  at  firll  but  thrice  a-wcek, 
and  fo  flow,  that  the  mail  from  London  to  Edinburgh 
was  upon  the  road  85  hours,  and  from  Edinburgh  to 
London  131  hours.  In  1757,  upon  a  reprefentation 
from  the  royal  boroughs,  regulations  were  fallen  upon, 
by  which  the  time  was  fhortened  to  82  hours  in  the  one 
cafe,  and  85  in  the  other.  By  the  extenQon  of  Mr 
Palmer^s  plan  to  Scotland,  the  time  has  been  ftill  far¬ 
ther  fhortened  to  about  60  hours  in  each  cafe. 

The  eftablifhment  of  the  Scots  poft-office,  which  has 
been  gradually  enlarged  as  the  ftate  of  the  country  re¬ 
quired,  confifts  at  prefent  of  a  poftmafter-general,  fe- 
cretary,  folicitor,  and  accountant,  with  a  number  of 


other  clerks  and  affiftants  for  the  head  office  at  Edin¬ 
burgh  ;  under  its  management  are  about  180  deputv- 
poftmafters  for  the  different  poft-towns  through  Scot¬ 
land. 

I'he  nett  produce  of  the  poft-office  for  Scotland  in 
1733  was  L.5399,  in  1754  L.  8927,  in  1757  L.  10,623, 
in  1760  L.  1 1,942,  in  1776  L. 31, 103.  In  1788  the 
grofs  produce  was  L.  55,836,  the  expence  L.  22,636, 
13  s.  6  d. ;  in  1793  grofs  amount  was  about 
L.  64,000,  the  nett  produce  about  L. 40,00c, 

Penny-PosTy  a  poll  eftabliflied  for  the  benefit  of  Lon¬ 
don  and  other  parts  adjacent,  whereby  any  letter  or 
parcel  under  16  ounces  weight,  or  L.  10  value,  is  fpee- 
dily  and  fafely  conveyed  to  and  from  all  places  within 
the  bills  of  mortality,  or  within  10  miles  of  the  city. 
It  is  managed  by  particular  officers,  and  receiving  houfes 
are  eftablifhed  in  moft  of  tlie  principal  ftreets,  for  the 
more  convenient  tranfmiffion  of  the  letters.  Some  other 
large  towns  have  inftituted  fimilar  eftabliftiments. 

About  20  years  ago  a  penny-poft  was  fet  up  in  Edin¬ 
burgh  by  an  individual,  unconn e<fted  with  the  general 
poft-office.  It  met  with  hut  indifferent  encouragement 
for  fome  years,  doubts  being  entertained  as  to  its  punc¬ 
tuality  in  delivering  the  letters  ;  by  degrees,  however,, 
it  feemed  to  be  advancing  in  eftimation,  and  was  more 
frequently  employed.  About  a  year  ago,  the  ge¬ 
neral  poft-office,  in  virtue  of  the  a(ft:  of  parliament  pro¬ 
hibiting  the  conveyance  of  letters  by  any  but  thofe  em¬ 
ployed  under  the  poftmafter-general,  took  the  penny- 
poft  entirely  into  its  own  hands  ;  and  at  prefent  letters 
are  tranfmitted  from  the  general  poft-office  to  the  diffe¬ 
rent  quarters  of  Edinburgh  and  the  fuburbs,  three  or 
four  times  a-day. 

Post,  a  particular  mode  of  travelling.  A  perfon  is 
faid  to  travel  pojly  in  contradiftin£lion  to  common  jour¬ 
ney  travelling,  when,  in  place  of  going  on  during  his 
whole  journey  in  the  fame  vehicle,  and  with  the  fame 
horfes,  he  flops  at  different  ftages,  to  provide  frefli 
horfes  or  carriages  for  the  fake  of  greater  convenience 
and  expedition.  As  he  thus  ufes  the  fame  mode  of 
travelling  that  is  employed  for  the  common  poft,  he 
is  faid  to  travel  poft,  or  in  poft,  /.  e.  in  the  manner  of  a 
poft. 

Ill  tracing  the  origin  of  pofts,  it  has  been  already  re¬ 
marked,  that  the  more  ancient  eftabliftiments  of  this 
kind  were  fully  as  mudi  for  travelling  Jiations  as  the 
conveyance  of  letters.  The  relays  of  horfes  provided 
at  thefe  public  ftations  for  the  meffengers  of  the  prince, 
were  occafionally,  by  fpecial  licence,  allowed  to  be  ufed 
by  other  travellers  who  had  fufficient  intereft  at  court. 
Frequent  demands  of  this  nature  would  fuggeft  the  expe¬ 
dient  of  having  in  readinefs  fupplies  of  frefh  horfes  or  car¬ 
riages  over  and  above  what  the  public  fervice  required,  to 
be  hired  out  to  other  travellers  on  payment  of  an  ade¬ 
quate  price.  We  find,  therefore,  that  in  former  times  the 
poftmafters  alone  w^ere  in  ufe  to  let  out  horfes  for  ri¬ 
ding  poft,  the  rates  of  which  were  fixed  in  1548  by  a 
ftatute  of  Edward  VI.  at  one  penny  per  mile.  In  what 
fituation  the  ftate  of  the  kingdom  was  witli  regard  to 
travelling  poll  for  more  than  a  century  after  this  pe¬ 
riod,.  we  cannot  now  certainly  difeover ;  but  in  the  fta- 
tute  re-eftabllfhing  the  poft-office  in  1660,  it  is  enaefted, 
that  none  but  the  poftinafter,  his  deputies,  or  affigns, 
ftiall  furnifti  poft-herfes  for  travellers ;  with  a  provifo, 
however,- that  if  he  has  them  not  ready  in  half  an  hour 
?  after 
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after  being  demanded,  tlic  ti*aveller  fhall  be  at  liberty  to 
provide  liimfelf  elfe where. 

The  fame  prohibition  is  contained  in  the  adl.eflabli fil¬ 
ing  the  Scots  pod-office  in  1695,  as  well  as  in  the  fiib- 
fequent  adl  cf  Queen  Anne,  eredting  the  general  office 
for  the  united  kingdom.  It  is  doubtful,  however,  whe¬ 
ther  it  ever  was  ftridtly  enforced.  By  an  explanator)^ 
adl  of  26  Geo.  II.  the  prohibition  is  confined  to  poft 
horfes  only,  and  every  perfon  declared  to  be  at  liberty 
to  furnifh  carriages  of  every  kind  for  riding  pod.  This 
regulation  has,  in  fa6l,  done  away  the  prohibition,  as 
hardly  any  perfon  now  thinks  of  travelling  pod  except 
in  a  carriage. 

The^  rate  fixed  by  the  a£f  1695,  in  Scotland,  for  a 
horfe  riding  poft,  was  three-pence  Scotch  mile.  By 
the  adl  9  Anne,  c.  10.  three-pence  a-inile  without,  and 
four-pence  a-mile  with,  a  guide,  was  the  fum  fixed  for 
each  horfe  ridingpoft.  The  increafe  of  commerce,  and 
neceffity  for  a  fpeedy  communication  between  different 
parts  of  the  kingdom,  have  brought  the  mode  of  tra¬ 
velling  poft  fo  much  into  ufe,  that  upon  every  great 
road  in  the  kingdom  poft-chaifes  are  now  in  readinefs 
at  proper  diftances ;  and  the  convenience  of  pofting  is 
enjoyed  in  Britain  to  a  degree  far  fuperior  to  what  is  to 
be  met  with  in  any  other  country  whatever. 

Pofting  at  laft  appeared  to  the  legiflature  a  proper 
ebjeft  of  taxation.  In  1779  the  firft  a6f  was  pafied, 
impofing  duties  on  horfes  hired  either  by  themfelves  or 
to  run  in  carriages  travelling  poft  :  the  duties  were,  one 
penny  per  mile  on  each  horfe  if  hired  by  tlic  mile  or 
llage,  and  one  fiullliig/>fr  day  if  hired  by  the  day.  Eve¬ 
ry  perfon  letting  out  fuch  horfes  was  alfo  obliged  to 
take  out  a  licence  at  five  fiiillings  per  annum,  Thefe 
duties  were  next  year  repealed,  and  new  duties  inipo- 
fed,  of  one  penny  per  mile  on  each  horfe  hired  by  the 
mile  or  ftage,  and  is.  6d.  on  each  if  hired  by  the  day. 
A  number  of  additional  regulations  were  at  the  fame 
time  enaefted  for  fecurlng  thefe  duties.  An  addition 
of  one  halfpenny  per  mile,  or  thrcc-peiice  per  day,  for 
each  horfe  riding  poft,  was  inipofed  in  1785,  by  Stat. 
25  Geo.  III.  c.  51.  The  duty  is  fecured,  by  obliging 
every  letter  of  horfes  to  deliver  to  the  perfon  hiring 
them  a  ticket,  expreffing  the  number  of  horfes  hired, 
and  either  the  diftance  in  miles  to  be  travelled,  or  that 
the  horfes  are  hired  by  the  day,  as  the  cafe  happens  to 
be.  Thefe  tickets  muft  be  delivered  to  the  bar- keeper 
at  the  firft  turnpike  through  which  the  traveller  pafies  ; 
and  the  turnpike-keeper  gives,  if  demanded,  what  is 
termed  an  exchange  ticket,  to  be  produced  at  the  next 
turnpike.  The  ftamp-office  iffues  to  the  perfon  licen- 
fed  to  let  poft-liorfes  fuch  a  number  of  thefe  tickets  as 
is  required,  and  thefe  muft  be  regularly  accounted  for 
by  the  perfon  to  whom  they  are  iffued.  As  an  effec¬ 
tual  check  upon  his  account,  the  turnpike-keeper  is 
obliged  to  return  back  to  the  ftamp-office  all  the  tickets 
he  takes  up  from  travellers.  Evafions  are  by  thefe 
means  rendered  difficult  to  be  pradtifed  without  running 
a  great  rifle  of  detedlion.  In  1787,  for  the  more  effec¬ 
tually  levying  the  poft-horfe  duties,  a  law  v/as  paffed, 
authorifing  thd  commiliioners  of  the  ftamp-office  to  let 
them  to  farm  by  jiublic  audlion,  for  a  fum  not  lefs  tlian 
the  produce  in  the  year  ending  iff  Auguft  1786. 

Tn  the  advertifernent  publiflied  by  the  commiffionci's 
in  confequence  of  this  law,  previous  to  the  receiving 
propofals  for  farming  them>  the  total  amount  of  the 


duty  for  Great  Britain  is  ftatcdto  have  been,  at  the  pe¬ 
riod  above  referred  to,  L.  1 19,873.  The  fum  for  which, 
that  duty  was  fanned  in  1794  amounted  in  all  to 
L.  140,030,  of  which  the  diltrid  of  North  Britain  was 
L.  6000. 

Soon  after  the  tax  was  Irnpofed,  confiderable  diffi¬ 
culties  were  raifed  about  the  meaning  of  the  term  pofi^ 
ingy  and  what  mode  of  journeying  friould  fubjtdl  travel¬ 
lers  to  duty.  The  old  law,  Stat.  9  Anne,  c.  10.  ex¬ 
plained  polling  to  be  ‘‘  travelling  fcveral  ftages,  and 
changing  horfes  but  the  adls  impofing  the  pofting 
duties  exprefsly  declare,  that  “  every  horfe  hired  by 
the  mile  or  ftage  fhall  be  deemed  to  be  hired  to  travel 
poft,  aItho!igh  the  perfon  hiring  the  fame  doth  not  go 
feveral  ftages  upon  a  poft  road,  or  change  horfes  and 
that  every  horfe  hired  for  a  day  or  kfs  period  of 
time,  is  chargeable  with  the  duty  of  three  halfpence  per 
mile,  if  the  diftance  be  then  afcertalned  ;  and  if  the  di¬ 
ftance  be  not  then  afcertalned,  with  is.  6d.  each 
horfe.’’  Horfes  hired  for  any  lefs  time  than  two  days 
are  by  thefe  adls  to  be  deemed  to  be  hired  for  a  day. 
An  aeftion  was  brought  in  1788,  in  the  court  of  exche¬ 
quer  at  Edinburgh,  to  determine  whether  feveral  dif- 
puted  cafes  fell  under  the  meaning  of  the  aft,  and  were 
liable  to  duty;  when  the  following  decifions  were  given : 

Saddle-horfcs  both  hired  and  paid  by  the  mile,  and 
faddle-horfes  hired  originally  for  an  excurlioii,  but  af¬ 
terwards  paid  by  the  mile,  were  found  liable  to  duty 
according  to  the  number  of  miles  paid  for;  carriage- 
horfes,  where  the  carriage  is  hired  and  paid  for  only  at 
tlie  iifual  rate  of  outgoing  carriages,  and  no  more,  whe¬ 
ther  the  perfon  hiring  it  docs  or  does  notretiirn  in  it,  were 
found  liable  to  duty  only  for  the  number  of  miles  out  ; 
but  if  the  carriage  be  hired  and  paid  for,  or  aftual- 
ly  paid  for  though  not  originally  hired,  at  the  ufual  rate 
of  carriages  employed  both  to  carr^^out  and  bring  back 
the  fame  company,  the  duty  was  found  to  be  exigible 
according  to  the  number  of  miles  both  out  and  home 
taken  together.  Hackuey-coaches  in  Edinburgh,  Ift^ 
red  and  paid  for  lefs  than  two  miles,  were  found  liable 
to  duty  for  one  mile. 

No  duty  was  found  to  be  exigilde  on  faddle-horfe? 
hired  for  a  mere  excurfion,  and  paid  for  accordingly, 
where  the  diftance  neit  her  is  nor  can  be  afceriaiiied ;  oa 
hackney-coaches  employed  in  the  fiieets  for  left  than  a 
mile,  or  for  an  excurfion  or  round  of  vifits  merely  ;  and 
on  horfes  or  carriages  hii  ed  for  a  journey  of  three  days 
or  more,  and  paid  for  accordingly,  or  paid  for  at  the 
rate  of  three  days,  though  thejonmey  ffiould  aftiially 
be  performed  in  two  full  travelling  days.  The  gene¬ 
ral  rule  of  thefe  decifions  was,  that  in  every  cafe,  except 
unafcertaiiiable  diftance,  or  journeys  exceeding  two 
days,  the  mode  of  travelling  fell  under  the  legal  defini¬ 
tion  of  pofting.  The  oiily  point  that  may  feem  doubt¬ 
ful  in  the  judgments  here  Hated,  is  that  where  the  duty 
is  found -chargeable  by  the  number  of  miles  both  goin^r 
and  returning.  Yet  as  the  law  exprefsly  declares,  that 
horfes  hired  by  the  mile  or  ftage  are  to  be  deemed  pi/I- 
ingy  and  as  the  number  of  miles  forwhicli  they  are  hired 
can  only  be  afcertalned  by  the  number  paid  for,  it  is 
clear,  that  v/here  an  addition  to  the  outgoing  charge  is 
made  on  account  of  bringing  back,  the  perfon  luring 
the  carriage,  the  carriage  in  that  cafe  is  aftually  liircd 
and  paid  for  according  to  the  number  of  miles  both  out 
and  ffi:)megiuid  the' dufy'niiift  fall  to  be  rated  accord- 
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Poftcrior  nigly.  The  doubtful  points  being  now  fettled  by  the 
Poftur  ^t>ove  decifions,  the  mode  of  levying  the  duty  in  Scot- 
^  land  has  been  regulated  agreeably  to  them  ever  fince 
the  matter  was  thus  determined, 

POSTERIOR,  a  term  of  relation,  implying  fome- 
thing  behind,  or  that  comes  after,  another.  In  which 
fenfe  it  is  ufed  In  oppoiition  to  prior  and  anterior. 

The  back  and  hips  are  the  pofterior  parts  of  man. 
Ariilotle  has  given  prior  and  pofterior  analytics.  A 
date  is  pofterior  to  another,  when  it  is  later  or  frefher. 

POSTERN,  in  fortification,  a  fmall  gate,  ufually 
made  in  the  angle  of  the  flank  of  a  baftlon,  or  In  that 
of  the  curtain,  or  near  the  orillon,  defeending  into 
the  ditch  ;  whereby  the  garrifon  can  march  In  and  out, 
unperceived  by  the  enemy,  either  to  relieve  the  works, 
or  to  make  private  failles,  &c. 

The  word  is  alfo  ufed  in  the  general  for  any  private 
or  back-door. 

POSTHUMOUS,  a  child  born  after  the  death  of 
his  father,  or  taken  out  of  the  body  of  a  dead  mo¬ 
ther  ;  from  whence  it  is  frequently  applied  to  the  works 
of  an  author  not  publifhed  till  after  his  deceafe. 

POSTIL,  a  name  anciently  given  to  a  note  in  the 
margin  of  the  Bible,  and  afterwards  to  one  in  any  other 
book  pofterior  to  the  text. 

POSTING,  among  merchants,  the  putting  an  ac- 
<X)unt  forward  from  one  book  to  another,  particularly 
from  the  journal  or  wafte-book  to  the  ledger.  See 
Post  and  Book-Keeping. 

POSTLIMINIUM,  among  the  Romans,  the  re¬ 
turn  of  one  who  had  gone  to  fojoiirn  elfewhere,  or  had 
been  banifhed,  or  taken  by  an  enemy,  to  his  own  coun¬ 
try  or  ftate. 

POSTPONING,  putting  any  thing  after  or  behind 
another  with  regard  to  time. 

POSTSCRIPT,  an  article  added  to  a  letter  or  me¬ 
moir,  containing  foinething  learnt  or  recoUedled  after 
the  piece  was  written. 

POSTULATE,  in  mathematics,  Sic.  is  deferibed 
to  be  fucli  ail  eafy  and  felf-cvident  fiippofition,  as  needs 
no  expllcatlan  or  iUuftration  to  render  it  intelligible  ; 
as  that  a  right  line  may  be  drawn  from  one  point  to  an¬ 
other. 

POSTURE,  in  painting  and  fculpture,  the  fitua- 
tlon  of  a  figure  with  regard  to  the  eye,  and  of  the  fe- 
veral  principal  members  thereof  with  regard  to  one  an¬ 
other,  whereby  its  aiftlon  is  expreffed.  A  coiifider- 
able  part  of  the  art  of  a  painter  confifts  in  adjufting 
the  poftures,  in  giving  the  moft  agreeable  ones  to 
his  figures,  iii^  accommodating  them  to  the  charadlers 
of  the  refpeftivc  figures,  and  the  part  each  has  in  the 
adlion,  and  in  conducting  and  in  purfuing  them  through¬ 
out. 

Poftures  are  either  natural  or  artificial. 

Natural  poftures  are  fuch  as  nature  feems  to  have 
Lad  a  view  to  in  the  mechanifm  of  the  body,  or  ra- 
thei  fucli  as  the  ordinary  actions  and  occafions  of  life 
lead  113  to  exhibit  while  young,  and  while  the  joints, 
mufcles,  ligaments,  &:c.  are  flexible. 

Arti^cial  poftures,  are  thofe  which  fome  extraordi¬ 
nary  views  or  ftudles  occafion  us  to  learn  ;  as  thofe  of 
dancing,  fencing,  &e.  Such  alfo  are  thofe  of  our  ba¬ 
lance  and  poftiire  mailers. 

A  painter  would  be  ft  rang ely  puzzled  with  the  figure 
of  Clark  (a  late  famous  pofture-mafter  in  London)  in 
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a  hiftory-piecc,  Thi^  man,  wc  are  told  in  the  PKII  Potamege* 
Tranf.  had  fuch  an  abfolute  command  of  his  mufcles 
&c.  that  he  could  disjoint  almoft  his  whole  body ;  fo  H 
that  he  impofed  on  the  great  furgeon  Mullens,  who 
looked  upon  him  as  in  fuch  a  miferable  condition,  he  ^  v— 
would  not  undertake  his  cure.  Though  a  well-made 
man,  he  would  appear  with  all  the  deformities  imagina¬ 
ble  ;  hunch-backed,  pot-bellied,  fharp-breafted,  &c- 
He  disjointed  his  arms,  ftioulders,  legs,  and  thighs;  and 
rendered  liimfelf  fuch  an  objeeft  of  pity,  that  he  has 
frequently  extorted  money.  In  quality  of  a  cripple,  from 
the  fame  company  in  which  he  had  the  minute  before 
been  in  quality  of  a  comrade.  He  would  make  his  hips  ' 
ftand  a  confidemble  way  out  from  his  loins,  and  fo  high 
as  to  invade  the  place  of  his  back.  Yet  his  face  was  the 
moft  changeable  part  about  him,  and  fhowed  more  pof- 
turcs  than  all  the  reft.  Of  himfelf  he  could  exliibit  all 
the  uncouth  odd  faces  of  a  Quaker’s  meeting, 

POTAMOGETON,  pond-weied  :  A  genus  of  the 
tetragynia  order,  belonging  to  the  t^trandria  clafs  of 
plants  \  and  in  the  natural  method  ranking  under  the 
15th  order,  InundaU.  There  is  no  calyx;  but  four 
petals  ;  no  ftyle,  and  four  feeds  There  are  1 2  fpecies, 
all  of  them  floating  vegetables  on  the  furfaces  of  ftagnant 
waters,  affording  an  agreeable  fhade  to  nfh,  and  food  to 
cattle. 

POPAMON  or  Potamo,  was  a  pliilofopher  of 
Alexandria.  He  kept  a  middle  coiirfe  between  the 
fcepticifm  of  the  Pyrihonians  and  the  prefumption  of 
the  dogmatifts  ;  but  attached  himfelf  to  none  of  the 
fcliools  of  plillofophy  of  his  time.  He  was  the  firft 
projedor  of  the  Ecledlic  fed;  for  though  that  mode  of 
philofophifing  had  been  pretty  common  before,  he  was 
the  firft  that  attempted  to  inftitute  a  new  fe<i  on  this 
principle.  ‘‘  Diogenes  Laertius  relates,  that  not  long 
before  he  wrote  his  Lives  of  the  Philofophers,  an  Eclec-  Hi/iory  0/ 
tic  fc<a,  T.f  had  been  introduced  by  'Po-riilojophy. 

tamo  of  Alexandria,  who  ftle6ted  tenets  from  every 
former  fc£l.  He  then  proceeds  to  quote  a  few  particu¬ 
lars  of  his  fyftem  from  his  Ecledlic  inftitutes,  refpeAing 
the  principles  of  rcafoning,  and  certain  general  topics 
of  philofophical  inquiry  ;  from  which  nothing  further 
can  be  learned,  than  that  Potamo  endeavoured  to  recon- 
cile  the  precepts  of  Plato  with  thofe  of  other  mafters. 

As  nothing  remains  concerning  this  philofopher  belides 
the  brief  account  juft  referred  to  in  Laertius,  an  obfeure 
paflage  in  Suidas,  and  another  ftill  more  obfeure  in 
Porphyry ;  it  is  probable  that  his  attempt  to  inftitute  a 
fchool^  upon  the  Ecledlic  plan  proved  unfuccefsful. 

The  time  when  Potamo  flourifhed  is  uncertain.  Suidas 
places  him  under  Auguftus ;  but  it  is  more  probable, 
from  the  account  of  Laertius,  that  he  began  his  under¬ 
taking  about  the  clofe  of  the  fecond  century.” 

POTASH,  the  lixivious  affies  of  certain  vegetables, 
ufed  in  making  of  glafs,  foap,  &c.  See  Glass.,  Soap, 

&c. 

The  method  of  making  potafti  is  diredled  by  Dr  o- 
Shaw  as  follows.  Burn  a  quantity  of  billet-wood  tome-ho-:! 
grey  affies  ;  and  taking  feveral  pounds  of  thefe  allies,  king 
boil  them  in  water*,  fo  as  to  make  a  very  ftrong  lixivium, 
or  ley.  Let  this  ley  be  ftrained  through  a  coarfe  linen 
cloth,  to  keep  out  any  black  parts  oF  the  half-burnt, 
wood  that  might  happen  to  remain  in  the  affres;  then 
evaporate  this  ftrained  lye  in  an  iron-pan  over  a  quick  ^ 

fire  almoft  to  drynds ;  then  taking  out  the  matter  re-  ^ 

mainlng 
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warning  at  the  bottom,  and  ^uttntg  it  into  an  iron 
crucible,  fet  it  in  a  flrong  fire  t’ll  the  matter  is  melted, 
and  then  immediately  pour  it  out  upon  an  iron-plate, 
where  it  foon  cools,  and  appears  in  the  form  of  a  folul 
lump  of  potafh  Much  after  this  manner  is  pot-aPa 
made  in  the  large  way  of  bufmefs,  for  the  lervice  of  the 
foap-boiler,  glafs-maker,  fuller,  &c.  but  according  to 
diffen  iice  of  the  wood,  or  cumbuftlble  matter  em- 
Acadtmyy  ployed,  witli  the  manner  of  turning  it,  and  conducting 
art.  I.  the  procefs,  different  kinds  of  potafli  are  prepared 
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There  are  certain  faline  plants  that  yield  this  potafh  to 
great  advantage,  as  particularly  the  plant  kali ;  there 
are  others  that  afford  it  in  lefs  plenty,  and  of  an  inferior 
^  quality,  as  bean-ffalks,  &c.  but  in  genei*al,  all  vegetable 
fubjedts  afford  it  of  one  kind  or  other,  and  may  moil 
of  them  be  made  to  yield  it  tolerably  perfect  after  the 
manner  of  the  procefs  already  laid  down,  even  the  lop¬ 
pings,  roots,  and  refufe  parts  of  ordinary  trees,  vine 
clippings,  &:c.  The  fixed  falls  of  all  vegetables  except¬ 
ing  the  kali  and  marine  plants,  when  reduced  to  abio- 
lute  purity,  or  entirely  feparated  from  the  other  prin¬ 
ciples,  appear  to  be  one  and  the  fame  thing  ;  whence  it 
fhould  feem,  fays  Dr  Shaw,  that  by  a  fuitable  manage¬ 
ment,  good  faleable  potafli  naght  be  made  in  all  places 
where  vegetable  matters  abound.  For  if  by  examining 
Ruffia  (a)  potafh,  for  example,  we  find  that  its  fuperi- 
or  excellence  depends  upon  its  being  clear  of  earth,  or 
upon  its  containing  a  large  proportion  of  oil,  or  re¬ 
fined  fait,  thefc  advantages  may,  by  properly  regulating 
the  operation,  be  given  to  Englifh  potallies,  fo  as  per¬ 
haps  to  render  the  latter  as  good  as  the  former  :  but 
where  the  potafh  of  any  remarkable  faline  vegetable  is 
to  be  imitated,  that  of  the  kali,  for  example,  the  Dodfor 
recommends  a  prudent  fprinkling  of  the  fubjedl  with 
fait,  or  fea-water,  in  the  burning  ;  and  by  thefe  ways, 
peopeily  diverfiftd,  any  principle  that  is  naturally  want¬ 
ing  might  be  artificially  introduced  io  as  to  perfedl  the 
^  art  of  potafh. 

Account  of  About  40  years  ago  or  upwards,  Mr  Stephens,  en- 
Alr  bee-  couraged  by  the  Society  of  Arts,  &c.  and  by  a  parlia- 
mentary  grant  of  3000 1.  ellablifhed  a  manufacture  of 
iiu  a  .ure.  North  America,  which  produced  fuch  as  was 

fo  perfedlly  good  as  to  anfwer  in  bleaching  and  other 
ufes  the  purpofes  of  f  earUaJJx  ;  and  which  at  the  fame 
time  afforded  a  very  large  produce.  But  the  very  great 
heat  which  his  procefs  required,  occa^vmed  the  deffruc- 
tion  of  a  very  extenfive  apparatus  ;  and  other  circum- 
fiances  concurred  to  difappoint  the  hopes  and  check  the 
fpirit  of  the  proprietors.  The  manufadlure  was,  hov/- 
Tlatp  afterwards  undertaken  and  prcfecuted  by  others. 

^GCCXV.  Steplieiis’s  apparatus  was  as  follows  :  Fig.  i.  A  is 
the  bed  of  the  kiln,,  which  flies  off  about  four  feet  by 
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two  from  the  grate,  more  or  lefs  according  to  the  fize ; 
C  is  the  afh-hole,  2^  or  5  feet  deep.  Fig.  2.  B  repre- 
fents  quadi-angdar  bars  of  iron,  with  their  oppofite 
angles  placed  upwards  and  downwards,  not  above  an 
inch  afunder.  Fig.  3.  A,  B,  and  C,  are  three  fleepers 
five  feet  deep,  and  of  any  width  from  four  to  eight  feet 
fquare,  of  the  bed  white  pine  or  Cyprus  plank,  with 
fquare  joints  and  flrong  oak  frames,  placed  each  over  a 
receiver,  with  a  cock  to  let  off  the  lye,  and  a  vent  juit 
beneath  tlie  furface  of  the  grating.  E  reprefents  three 
receivers,  flanding  each  under,  and  projefling  out,  from 
its  deeper.  They  mud  be  made  of  the  bed  duff,  care¬ 
fully  put  together,  and  laid  in  tough  clay  well  rammed 
within  the  ground,  their  tops  being  level  with  the  fur- 
face :  they  need  not  be  fo  large  as  the  deepers  by  fix, 
eight,  or  tw'elve  inches.  Fig.  4.  E  reprefents  a  falfe 
bottom,  or  lattice  of  boards,  eight  inches  deep  and  five 
fquaic,  w'Lth  a  hole  in  the  under  edge  of  every  partition 
for  the  lye  to  pafs  into  the  deeper.  Fig.  5.  A  is  the 
veffel  over  the  furnace  in  which  the  lye  and  afhes  arc 
mixed;  B  is  a  hole  or  funnel  a  few  inches  from  the  back 
of  the  furnace,  with  an  iron  focket  to  let  the  pipe 
through  the  hinder  part  of  the  arch,  to  reach  down 
within  two  inches  of  the  floo\of  the  furnace.  C  is  a 
cad  iron  cauldron  for  boiling  the  lye  to  drynefs  when 
pearl-afh  is  made.  D  is  a  veffel  w'hence  the  liquor  is  let 
into  the  cauldron  as  it  evaporates.  The  mortar  for 
building  the  furnace  fiioiild  be  made  of  loam  ;  the  arch 
flionld  be  18  inches  thick,  and  the  floor  fhould  be  laid 
with  tiles  on  a  layer  of  fund  an  inch  thick,  with  neat 
joints. 

Mr  Stephens’s  procefs, both  withand  without  the  kiln, 
wasasfollows.  Cut  timber,felkdatanyfeafon,into  lengths 
of  about  eight  feet;  lay  from  three  to  ten  of  them  length- 
wife  in  a  heap  upon  dry  ground,  and  fill  the  vacancies 
between  with  fmaller  wood :  the  fooner  it  is  burnt  after 
felling,  the  better.  Set  fire  to  it  by  laying  eml)ers  oti 
the  bottom  logs  at  each  end;  and  for  burning  the  briif]! 


Potafh, 
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and  lappings,  with  other  fmaller  woods,  lay  llient  length- 
wife  on  the  ground,  top  to  top,  lapping  over  a  little, 
with  the  butt  ends  outwards,  and  as  clofe  as  a  faggot ; 
laying  the  larger  woods  on  top  till  the  heap  is  full  four 
feet  high  ;  the  length  of  the  brufh  fet  againll  each 
other  making  the  breadth  of  the  heap.  As  to  the 
choice  of  the  timber,  old  hollow  trees,  if  not  dead,  arc 
bell ;  pine,  cyprns,  and  cedar,  are  to  be  totally  rejected. 

As  foon  as  the  pile  is  burnt  down,  rake  fiich  afhes  as 
lie  round  the  outfide  a  little  in  towards  the  middle;  add 
no  frefli  fuel,  nor  throw  on  any  brands.  Eet  the  allies 
lie  without  ffirring  till  y'ou  can  jufl  bear  your  hand  in 
them  ;  then  carry  them  to  a  houfe,  or  under  a  filed,  on 
a  plank  floor  railed  a  little  from  the  earth  and  well 

jointed  ; 


(a)  According  to  Sir  Peter  Warren,  the  beft  v/oods  for  making  Ruffia  potafh  are,  oak,  afli,  poplar,  liiccory, 
-elm,  hazle,  and  beech.  They  muff  be  cut  in  November,  December,  January,  and  February,  fpiit  and  itacked  to 
'dry.  After  12  months  in  warm  open  weather,  it  muff  be  burnt  on  a  brick  hearth  by  a  flow  fire  in  a  kiln,  or 
.clofe  place  ;  the  allies  muff  be  fifted  through  two  fieves,  one  finer  than  the  other,  and  then  put  up  in  brick 
troughs  or  wooden  backs,  covered  v/itli  rain  or  river  water,  and  muff  remain  well  marflied  and  incorporated  five 
•months.  Brick  furnaces  ffiaped  like  bakers  ovens  muff  he  heated  with  a  flrong  fire  of  oak  or  alh,  burning 
night  and  day;  the  prepared  allies  muff  be  gradually  thrown  on  the  fire,  when  they’^  will  run  into  metal  like  lead 
the  -fire  muff  not  go  out  till  the  furnace  is  nigh  filled  with  potaflies.  ^  iie  afhes  muff  then  be  broken  to  be  ta¬ 
ken  out,  but  the  larger  the  pieces  the  better ;  thty  muff  be  preferved  from  the  air  in  tight  caflcs,  the  large 
pieces  by  themfelves,  and  the  duff  by  itfelf. 
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Potaih .  jointed ;  there  wet  them  till  brought  nearly  to  the  con- 
'  iiilence  of  mortar  in  the  iiril  mixture  of  lime  and  fand, 
and  ram  them  in  a  heap,  in  which  they  mull  lie  full  20 
days,  or  fome  months  if  you  pleafe  ;  obfervmg  to  be 
more,  fparing  of  water  in  winter,  and  ramming  them 
.  clofer,  and  fometimes  wetting  the  top  that  it  may  never 
grow  quite  dry* 

with  Wood  may  alfo  be  burnt  in  a  kiln,  as  fig.  i  and  2  ; 

‘  and  then  it  mull  be  cut  into  fuch  lengths  as  may  be 
Plate  rnoft  convenient  for  carriage,  'and  belt  fiiit  the  fize  of 
CGCCXy.the  kiln.  The  mouth  of  the  afh-liole  mult  be  clofe 
flopped  by  daubing  the  joints  of  the  lid  with  loam,  or 
throwing  a  bank  of  fand  or  earth  againll  it :  keep  the 
bed  of  the  kiln  filled  with  wood  up  to  the  furface,  but 
not  above  it,  and  let  it  burn  incefiantly  till  the  alhes  rife 
within  fix  or  eight  inches  of  the  grate.  Draw  them 
out  whim  red-hot,  and  in  that  (late  fprinkle  them  with 
^  lye,  from  four  to  fix  carads  weight ;  weigh  a  fmall  vial 
which  holds  about  four  ounces  very  exadlly ;  then  fill  it 
with  water  and  weigh  that  alfo  :  divide  the  v.^eight  of 
water  into  equal  parts  till  you  come  to  r  l-g-  of  the  whole, 
which  is  called  a  cara^y  two  cara6ls,  &c.  until  you 
have  a  \veight  equal  to  ^  of  the  whole  water,  which  is 
called  32  caradls :  all  which  fmall  weights,  together 
with  one  equal  to  the  phial  filled  with  water,  are  to  be 
kept  for  weighing  the  lye  in  the  faid  phial  till  they  are 
made  damp;  then  ram  them  as  before  in  a  heap,  but  Sepa¬ 
rate  from  the  afhes  made  as  above.  N.  B.  By  kiln-burii- 
iiig  a  flronger  lye  may  be  more  certainly  procured  than 
by  the  other  way,  where  rain  may  chance  to  fall  on  the 
rifiies  before  they  can  be  removed. 

The  afhes  thus  prepared  are  to  be  put  in  vats  or 
flecpers  fig.  3,  with  a  falfe  latticed  bottom  as  fig.  4  ; 
firil  putting  coarfe  wheat  or  rye  draw  about  a  foot  thick 
on  the  lattice  or  grating ;  on  which  put  allies  to  with¬ 
in  four  or  five  inches  of  the  top,  ramming  them  all  the 
way  lip,  efpecially  at  the  lides,  with  a  fmall  light  ram- 
rner,  as  tight  as  you  can,  without  burfliiig  the  vat. 
Form  on  the  top  of  the  fleeper  a  hollow  bafon  in  the 
afhes  four  or  five  inches  deep,  leaving  the  afhes  four  or 
five  inches  thick  on  the  fides,  by  raifing  a  final!  bank 
round  the  fides,  fo  that  the  liquor  may  not  overflow  the 
edges  of  the  afhes  at  top  :  keep  this  bafon  conflantly 
filled,  with  foft  water  in  the  fleeper  A,  until  the  afhes 
will  inibibe  no  more,  which  will  be  in  24  hours  or  more, 
according  as  it  is  rammed ;  then  turn  the  cock,  and  let 
off  what  fhall  be  foaked  through  into  the  receiver  or 
lower  chamber  of  the  fleeper,  and  no  more ;  for  if  the 
i'everal  runnings  are  not  kept  feparate,  the  lye  will  not 
be  brought  to  its  due  flrengtli.  Follow  that  fleeper 
with  frefh  water  on  the  fiime  afhes  for  feveral  other 
runnings,  which  will  each  come  off  in  a  few  days,  till 
the  liquor  has  neither  fmcll  nor  talle  ;  then  heave  out 
the  allies,  and  charge  the  fleeper  afrefli. 

Upon  drawing  off  the  firfl  ruiuring  from  the  fleep- 
cr  A,  fig.  3,  fill  the  fleeper  B  with  afhes  as  before,  and 
put  into  its  hollow  at  the  top  the  Ive  fo  firfl  run  off, 
and  the  fmaller  or  half  lyes  alfo,  till  full,  and  di-aw  off 
as  direc  ted  mr  the  fleeper  A  :  if  this  weighs  18  caradls 
or  more,  pump  it  into  the  cillerii  F  as  fit  for  ufe  ;  if  it 
be  fliort  of  that,  pafs  it  off  as  half  lye  to  tlie  fleeper  C, 
ana  through^  frefh  afhes  till  flrong  enough.  With  kilri- 
afhes  only  from  water  pafilng  through  tlie  firfl  fleeper. 
It  will  be  flrong  enougli  for  the  ciflern,  if  the  afhes  are 
wen  prepared.  If  your  water  be  iiard,  let  it  Rand  two 


or  three  days  expofed  to  the  air  and  fun  in  a  fhallow 
bacx,  and  it  will  be  foft.  When  you  ufe  kiln-aflies 
with  others,  lay  them  at  bottom. 

^  The  lyc  mufl  be  conveyed  from  the  ciflern  F,  as  it 
13  wanted  to  the  veffel  A  fig.  5  ;  where  with  every  gal- 
Imi  of  proof  lye  mix  three  ounces  of  fine,  light,  wood 
amts;  and  to  the  lye  that  is  ^  over-proof  put  fix  Ounces 
ot  afhes ;  and  *if  -f  over-proof  1 2  ounces,  increafiii<T  or 
leflemng  according  to  the  flrength  of  the  lye.  "" 
For  evaporating  the  lye  and  melting  the  fait,  heat  a 
furnace  till  you  bring  it  very  near  a  white  heat,  of 
which  the  fide-doors  being  red-hot  is  a  mark.  This 
wall  take  48  hours  or  more,  if  the  furnace  be  quite  cold; 
when  tliorough  hot,  a  little  fuel  keeps  it  fo.  Then,' 
through  the  cock  of  the  veffel  A,  pafs  the  mixture  by 
the  funnel  B  into  the  furnace,  not  fo  as  to  reach  much 
beyond  the  middle  of  the  floor,  before  it  changes  from 
dark  to  bright  red,  letting  the  heat  prevail  towards 
front  or  back  as  you  fee  neceffary.  When  the  mafs  be¬ 
gins  to  gather  about  the  flues  or  in  heaps,  run  in  no 
more  till  the  furnace  is  cleared  by  driving  the  fire  back¬ 
ward.  You  mufl  have  two  funnels,  one  foon  clioaking': 
in  an  hour  or  lefs  Avill  iffue  out  a  red-hot  flream  of 
melted  fait,  which  is  potafli,  to  be  broke  to  pieces  as 
foon  as  cold,  and  packed  in  tight  clofe  cafles,  being 
in  no  refpedl  inferior  to  the  bell  foreign  afh-  what¬ 
ever. 


Potafh. 


^  The  bell  potafh  is  made  from  barilla,  and  comes  fromSpanift 
bpain.  The  plants  from  wdiich  it  is  procured  are  found  th© 
in  great  plenty  about  Cartliageiia,  where  they  are  indi-^^^ 
genous,  and  may  be  colleaed  in  a  fwamp  called  Almojar 
eafl  of  that  place;  the  Say  ones  barilla  is  the  befl.  They 
are  found,  befides  all  along  that  coail,  on  the  borders 
of  the  Mediterranean  for  60  leagues  in  length  and  8  in 
breadth.  About  150,000  quintals  of  it  are  annually 
exported  from  Spain.  It  produces  a  revenue  of  2  3,5061. 
a  year ;  each  quintal  paying  a  duty  of  ly  reals:  yet 
Don  Bernardo  de  Ulloa,  A.  D.  1740,  fays  it  w'as  farm¬ 
ed  at  L.  1822,  4s.  3d.  M.  Macdonnell  has  brought  the 
manufadureof  potafh  to  its  prefent  perfeaion  in'^Spain; 
but  its  exportation  is  materially  injured  by  the  heavy 
tax  on  it.  See  Townfhend’s  Travelsy  vol.  lii.  p.  131. 

See  alfo  Barilla,  Kelp,  and  Fucus.  y 

In  the  70th  volume  of  the  Philofophical  Tranfaftions  Per- 
we  have  an  account  of  a  method  of  procuring  this  falt^*'^^^*  ^5’  ^ 
from  the  putrid  water  w^hich  runs  from  dunghills.  Thcn^'aSn^^ 
procefs  is  very  eafy,  conlifting  only  in  nmple  evapora-potalh.^ 
tlon  of  the  fluid,  and  calcining  the  impure  fait  till  moff 
of  the  foiilnefs  is  burnt  out.  From  24  wine-pipes  full 
of  this  muck-w'ater  were  obtained  9  cvvt.  i  q.  1 2  It'*  of 
faleable  potafli,  valued  at  42  s.  per  cwt ;  the  expence  of 
manufaauring  them  being  only  valued  at  4I.  9  s. 

The  potalh  thus  made  is  of  a  grevnfh  w^hite  appear¬ 
ance  ;  deliquefees  a  little  in  moill  air ;  but  if  kept  in  a 
dry  room,  near  the  fire,  acquires  a  powdery  furface.  It 
is  hard  and  of  a  fpongy  texture  when  broken,  with  ma¬ 
ny  fmall  cryflals  in  its  fubftance.  The  colour  of  its  in¬ 
ternal  parts  is  dufl-cy  and  variegated.  To  the  tafle  it  is 
acrid,  faline,  and  fulphurcous.  It  emits  no  fmell  of  vo¬ 
latile  alkali,  cither  in  a  folid  form,  diflblved,  or  v/hen 
added  to  lime-water  ;  neither  does  it  communicate  the 
fapphire-eolour  to  a  folution  of  blue  vitriol.  Silver  is 
quicldy  tinged  black  by  it;  a  proof  that  it  contains 
miieh  phlogiilon.  Ten  grains  of  this  potafli  required 
1 1  drops  ol  the  vyeak  fpirit  of  vitriol  to  feparate  it. 

The 
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Other  at. 
tempts. 


On  extra<ft- 
ing;  its  al¬ 
kaline  part 
from  rock- 
falt. 


The  like  quantity  of  fait  of  tartar  required  24  drops  : 
a  ftroiig  efPervcfccnce  occurred  in  both  mixtures  ;  and  a 
fulphiireous  vapour  exhaled  from  the  former.  A  tea 
fpoonful  of  the  fyriip  of  violets  diluted  with  an  ounce 
of  water  was  changed  into  a  bright  green  colour  by 
five  grains  of  the  hJt  of  tartar ;  but  ten  grains  of  this 
potalh  were  iieceffary  to  produce  the  fame  luie  in  a  fimi- 
lar  mixture.  Half  an  ounce  of  the  fait  diffolved  entire¬ 
ly  in  half  a  pint  of  hot  water  ;  but  when  the  liquor  was 
cold,  a  large  purple  fediment  fiibfidcd  to  the  bottom  ; 
and  it  was  found  that  this  fediment  amounted  to  about 
two-thirds  of  the  whole  quantity  of  afhes  ufed. 

Dr  Percival,  the  author  of  this  paper,  concludes  \\dth 
obferving,  that  this  potalh  is  a  true  fixed  vegetable  al¬ 
kali,  produced  by  putrefadlion  ;  that  the  quantity  of 
alkali  contained  in  it  may  be  elHmated  at  one-third  of 
its  weight,  whereas  the  white  Mufeovy  allies  are  faid  to 
yield  only  one-eighth  part ;  that  no  quicklime  appears 
to  be  contained  in  this  potafli,  for  a  folutlon  of  It  pour¬ 
ed  from  its  fediment  remained  clear  though  long  ex- 
pofed  to  the  air :  that  it  would  be  worth  tiyn'ng,  whe¬ 
ther  the  large  purple  fediment,  which  fubfides  when 
this  potalh  Is  lixiviated,  might  not  he  applied  to  the 
manufacture  of  Pruffian  blue,  or  ufed  in  the  manner 
recommended  by  Macquer  for  dyeing  wool  and  filks ; 
and  that  this  manufacture  will  furnlUi  the  farmer  for 
tbp-dreffing  for  his  garden  and  land,  of  great  fertilizing 
powers.  See  PhlL  Tranf,  Vol.  LXX.  p.  34^. 

Thefc  are  the  procelTes  moll  elTentlally  different  from 
one  another  wliich  have  appeared  concerning  the  ma- 
nufaCliire  of  this  iifefiil  fait.  Some  indeed  have  attempt¬ 
ed  to  compofe  It  on  the  fuppofition  that  alkali  confiilcd 
of  an  earth  combined  In  a  peculiar  manner  with  a  cer¬ 
tain  acid.  But  the  little  fuccefs  of  ail  thefe  attempts 
fhow  that  they  have  ^een  built  on  a  falfe  principle. 
The  only  method  of  producing  alkaline  falts  originally 
is  from  the  alhes  of  vegetables  ;  and  the  vegetable  fiib- 
ftances  which  yield  the  largell  quantity  of  them  are  tar¬ 
tar  and  marine  plants.  From  the  former  the  purell  and 
ftrongefl  vegetable  alkali  is  obtained,  and  from  the  lat¬ 
ter  the  mineml  alkali.  From  other  vegetables,  as  fern, 
broom,  bean-ftalks,  5cc.  an  alkaline  fait  is  produced,  but 
fo  impure,  and  in  fuch  fmall  quantity,  that  no  manufac¬ 
ture  of  it  can  be  eflabliihed  in  this  country  with  any 
reafonable  expectations  of  profit. 

DrWatfon  (the  prefent  bifhop  of  Landalf )  fuggefls, 
that  the  In<refligation  of  a  method  of  extracting  its  alka¬ 
line  part  from  rock  fait  would  be  a  moil  ferviceable  dlf- 
covery.  We  have  inexliauflible  mines  of  rock  fait  in 
this  country,  which  (he  obferves)  tlic  proprietors  can 
afford  at  ten  ihillings  a  ton.  A  'ton  of  rock-falt  con¬ 
tains  about  half  a  ton  of  mineral  alkali,  which  Is  for 
moil  piirpofes  far  preferable  to  potafli.  To  thofc  who 
have  Icifure  to  attempt  fuch  a  difeovery,  he  gives  the 
following  hint  :  whether  the  alkaline  part  of  rock-falt 
may  not  be  obtained  by  calcining  it  in  conjunction  with 
charcoal  m  open  fires  \  His  reafon  for  this  conjeclure 
IS  founded  upon  the  following  experiment :  upon  burn¬ 
ing  fea-wreck  to  a  black  coal  and  itopping  tlie  procefs 
at  that  point,  he  has  obtained  great  plenty  of  common 
fait,  but  no  mineral  alkali  from  the  black  hlhes  ;  though 
we  are  certain,  that  when  the  black  afhes  arc  thorough¬ 
ly  calcined,  or  reduced  to  white  aflies,  mineral  alkali 
may  be  obtained  from  them.  This  makes  it  probable, 
that  the  common  fait  contained  in  the  black  afhes  0 
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fea-wreck  is  decompofed,  and  changed  into  a  mineral 
alleali,  during  the  burning  of  the  black  afhes.  Tliere 
are  reafons  to  fiippofe,  that  the  cinder  of  pit-coal  wouM 
anfwer  the  purpofe  better  than  charcoal.  Ckem,  EJf. 
vol.  i.  p.  136,  See. 

The  potafnes  of  different  count nes  vary  much  in 
quality  ;  and  th’c  experiments  of  Dr  Home,  in  his  trea- 
tife  on  Bleaching,  feem  to  fet  forth  their  different  pro- 
pertks  in  the  cleareft  point  of  view.  The  different 
kinds  tried  by  him  were, 

1.  Blue  pear l^ajhes,  Thefe  appear  to  be  a  pure  al¬ 
kaline  fait,  mixed  with  a  fmall  quantity  of  vltiiolated 
tartar  and  earth.  Half  a  pound  of  this,  filtered  and 
evaporated,  yielded  y-J-  ounces  of  pure  fait.— -Here, 
however,  we  mull  obferve,  that  though  the  quantity  w'as 
fo  far  aimlnlfhed  by  this  operation,  yet  we  arc  not  to 
imagine  that  the  whole  of  this  diminution  was  owing  to 
impurities ;  for  all  falts  are  deilroyed  in  fome  meafure 
by  folntion  in  water  and  exficcatlon. 

2.  White  pearPaJtoes  are  nearly  of  the  fame  quality 
with  the  former ;  half  a  pound  of  them  giving  five 
ounces  and  feven  drams  of  pure  fait,  with  fome  vitriola- 
ted  tartar  and  earth. 

3.  Rujfta  or  Mufeovy  ajl:es  have  very  much  the  ap¬ 
pearance  of  flacked  lime,  and  are,  like  it,  friable  betwixt 
the  fingers.  They  adhere  to  the  tongue;  and  their  al¬ 
kaline  tafle  foon  goes  away,  leaving  in  the  mouth  a 
ilrong  tafle  of  lime.  Some  fmall  bits  of  charcoal  are 
obfervahle  in  their  compofition,  and  they  never  turn  molfl 
in  the  air.  Half  a  pound  of  the  fait  lixiviated  wuth 
water  and  evaporated,  gave  only  10  drams  15  grains  of 
very  cauilic  fait.  Thefe  coiififl  therefore  of  a  fmall 
quantity  of  alkaline  fait  united  with  a  large  quantity  of 
lime. 

4.  Cafhuh-<ifhei  are  of  the  colour  of  iron  {lone,  and 
extremely  hard,  with  many  fhining  particles  of  charcoal 
in  them.  They  have  a  faline  tafle,  with  a  confidtrable 
degree  of  pungency  ;  feel  gritty  in  the  mouth  whc-u 
broke  in  pieces  by  the  teeth;  and  will  dlffolve  in  water. 
To  extradlthe  pure  fait,  half  a  pound  of  the  allies  were 
boiled  in  a  pint  of  water ;  then  that  water  poured  off, 
and  half  a  pint  put  on  the  afhes  again  ;  and  fo  on,  till 
tlie  afhes  tailed  no  more  fait.  I’liis  boiling  took  24 
hours,  and  the  lafl  w^ater  that  came  off  had  a  ilrong 
tafle  of  fulpluir,  audwais  blackifn.  A  piece  of  lilver 
put  in  the  decodion  was  in  a  few  minutes  turned  al- 
mofl  black  ;  but  though  the  decodtion  was  evaporated 
confiderably,  it  did  not  turn  fiiver  black  more  fpeedily 
than  before.  The  whole,  when  totally  evaporated,* 
yielded  only  10  drams  of  a  brown  fidt  having  a  ilrong 
cauflic  alkaline  tafle.  Some  Cafhub-aflies  powdered^ 
and  often  waihed  in  waiter  fo  that  the  falts  were  all  car¬ 
ried  off,  were  infufed  in  water.  After  flandlng  fome 
time,  there  was  a  weak  lime-water,  wdth  fomething-  of 
a  faline  tall e,  but  no  pellicle.  Some  of  this  refiduum 
was  put  Into  a  reverberatory  furnace  for  two  hours  j 
alter  "which  it  afforded  good  lime-\vater.  Caflnib-afhes 
then  appear  to  contiJn  an  earth  dial f  vitrified,  fome 
lime,  alkaline  falts,  and  a  quantity  of  fulphur. 

5.  Marcoft  ojhes  arc  of  a  paler  colour  than  the  for¬ 
mer,  whli  fome  fmall  pieces  of  charcoal  in  their  compo¬ 
fition.  Tliey  have  a  ftroiig  faline  tafle  ;  and  fo  great 
pungency,  that  they  Ccinnot  be  held  long-in  the  mouth. 
Half  a  pound  diffolved  in  water,  filtered  and  evapora* 
ted;  yielded  11  drams  one  fcruplc  and  two  grains  of  ak 
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kullne  refidiuim.  The  i!c'co6tion  blackened  filvcr,  but 

-  not  fo  ftrongly  ps  the  former ;  and  by  evaporation  it 

quickly  loft  that  quality. 

Onmanu-  '  Our  author  next  proceeds  to  confider ,  the  pvobabb 
faAuiin^r  lity  of  manufacluring  thefe  afhes  in  thia  country.  On 
them  in  which  iubje;51:  he  Ins  the  following  obfervationa,-^^ — — 
thi!^  cown-  «  q"he  blue  and  \\hite  pearl-aflies  we  have  difeovered 
to  be  pure  alk'aJiue  falts,  without  any  confiderable  mix¬ 
ture  of  heterogeneous  bodies.  Their  purity  fhows  the 
lixive  to  have  been  ftrained  through  feme  clofe  fub- 
fiance,  fuch  as  linen  or  flannel.  The  blue  alhes  fbaw 
by  their  colour  tliat  they  have  fufiained  the  moll  fire. 
But  both  of  them  are  fo  much  alike,  that  the  one  may¬ 
be  fiibftituted  for  the  other;  ancTtherefore  sve  fliall  con- 
fld’er  them  in  one  view. 

“  Eveiy  one  knows  that  alkaline  falts,  fuch  as  thefe, 
are  got  from  all  plants  except  the  alkalefcent,  and  from 
all  trees  except  the  moil  reflnous,  which  afford  them 
in  very  fmall  quantity.  Tlkefe  plants  or  trees,  when 
found,  arc  pulled  or  felled  in  the  fpring,  dried,  and 
burnt  to  afhes.  By  the  affuflon  of  warm  water  the 
falts  are  diffolvtd,  and,  by  draining,  leparated  from  the 
earth  along  with  the  water.  This  faline  liquor,  which 
is  called  a  /ixivcy  is  evaporated  over  a  fire  ;  and  what 
lemains  is  aii  alkaline  fait  of  the  fame  kind  with  the 
pearl-afhes. 

“  I  was  informed  by  a  fldlful  bleacher  in  Ireland, 
that  he  praclifed  a  more  expeditious  way  of  extrafting 
the  fialts.  He  bought  the  afhes  of  different  vegetables 
from  tlie  commonalty  for  9  s.  a  bufhel.  From  thefe  a 
veiy  flrong  lye  was  made,  into  which  diy  draw  was 
dipped  until  it  fucked  up  all  the  lye.  This  draw  was 
afterwards  dried  and  burnt,  and  gave  him  falts  which 
he  ihowed  me,  almod  as  good  and  pure  as  the  pearl- 
allies.  This  method  1  have  feveral  times  tried  ;  but 
could  never  bum  the  draw  to  white  afhes,  the  falts  di- 
jninidiing  the  inflammability  of  the  draw.  It  is  a  very 
expeditious  method  if  it  can  be  praflifed.  But  I  can 
fee  no  occafion  for  bringing  the  lye  into  a  folid  form, 
as  the  falts  mud  again  be  diffolved  in  wnter  before  they 
can  be  ufed.  The  drength  of  the  lye  can  eafily  be  de¬ 
termined  by  the  hydrodatical  balance. 

“  Though  I  make  no  quelHon,  that  the  quantity  of 
lalt,  in  plants  of  the  fame  fpecies,  will  vary  in  different 
foils  and  climates ;  yet  it  would  be  of  advantage  to 
have  the  proportion  afeertained  in  general.  Some  trials 
of  this  kind  I  have  made. 

Two  pounds  of  fern  which  had  been  pulled  Au- 
gnd  16.  were  dried,  and  burnt  to  white  afhes.  Thefe 
weighed  7  dr.  and  taded  very  fait.  When  lixiviated, 
drained,  and  evaporated,  they  gave  me  49  gr.  of  fait, 
about  the  eighth  part  of  the  alhes.  If  the  fern  had 
been  pulled  in  April,  it  would  have  afforded  more  fait. 
vVhy  then  fhould  we  not  prepare  falts  from  this  vege¬ 
table  ?  There  is  more  of  it  growing  on  our  hills  than 
would  ferve  all  our  blcachfields.  The  Irilh  make  great 
ufe  of  it. 

hrom  I  I  oz.  of  tobacco-afhes  I  had  1  oz.  of  fait. 
Two  ounces  ef  peat-afhes  afforded  half  a  drachm  of 
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fait.  Nettles,  I  am  informed,  afford  much  fait.  Furg  Porafr. 
and  broom,  natives  of  this  country,  are  very  fit  for  this 
purpofe. 

But  the  kelp,  as  it  grows  in  fuch  plenty  along  our 
fhore,  and  contains  more  fait  than  any  other  vegetable 
I  know,  would  be  the  mod  pioper,  were  it  not  for  a 
mixtuix*  of  fome  fubdance  that  renders  Jt  unfit  for 
blpclung,  at  lead  of  fine  cloths,  after  they  have  ob¬ 
tained  a  tolerable  degree  of  whiteuefs.  It  is  obferved 
by  bleachers,  that,  in  thefe  circumdances,  it  leaves  a 
great  yellownefs  in  the  linen.  As  thefe  afhes  are  much 
ufed  in  Ireland,  and  as  it  is  not  uncommon  to  bleach 
coarfe  cloths  with  them  in  Scotland,  a  dtfqiiifition  into 
their  nature,  and  fome  attempts  to  purify  tliem,  may 
not  be  improper.  *  There  are  no  afhes  fold  fo  cheap  as; 
thefe;  for  the  bed  gives  but  2  1.  the  2000  weight  (b)» 

They  may,  therefore,  allows  of  more  labour  to  be  ex¬ 
pended  on  them,  and  come  cheaper  at  long-run  than 
the  foreign  falts. 

“  I  dried  fome  fea-ware,  and  burnt  it,  though  I 
found  that  lad  operation  veiy  difficult.  When  I  had 
kept  it  fufed  in  the  fire  for  two  hours,  it  weigh¬ 
ed  3y  oz.  I  poured  on  the  allies  an  Englifh  pint  and 
a  half  of  cqld  water,  that  I  might  have  as  little  of  the 
fulphur  as  poflible.  This  lye,  after  it  had  dood  for 
fome  hours,  was  poured  off  clear,  and  had  but  a  flight 
tendency  to  a  green  colour.  I  made  a  fecond  infufion  - 
with  milk-warm  winter,  and  poured  it  off  from  the  fedi- 
ment.  This  had  a  darker  colour  than  the  former  ;  was 
kept  feparated  from  it,  and  evaporated  by  itfelf.  There 
was  a  third  infufion  made  ;  but  having  no  fait  tade,  it 
was  thrown  away.  The  fecond  infufion  feemed  to  con¬ 
tain  more  fulphur  than  the  fird  ;  and  a  piece  of  white 
linen  kept  in  it  half  an  hour,  while  it  was  boiling,  was 
tinged  yellow,  and  could  not  be  wafhed  white  again. 

The  earthy  part  remaining,  vreighed,  wken  well  dried, 

I  oz.  2  dr.  The  faline  deco<5tion  evaporated  by  de¬ 
grees,  and  fet  at  different  times  in  a  cellar  to  cr)’dal- 
lize,  afforded  me  5  dr.  46  gr.  The  liquor,  when  en¬ 
tirely  evaporated,  left  4I  dr.  of  a  yellow  fait,  which  ap¬ 
peared  to  be  a  drong  alkjJinc.  The  falts  which  cry- 
dallized  feemed  to  be  modly  fea-falt,  with  a  confider¬ 
able  quantity  of  fulphur,  and  fome  alkaline  fait.  There 
appeared  no  figns  of  the  bittern  in  thefe  falts,  as  their 
folution  did  not  turn  turbid  with  the  oil  of  tartar. 

Nor  is  any  of  the  bittern  to  be  expedled  in  kelp  afhes, 
although  it  probably  is  to  be  found  iii  the  recent  vege¬ 
table;  becaufe  the  alkaline  falts  formed  by  the  fire  mud; 
have  changed  it  into  a  neutral.  The  lye  made  warm 
with  water,  being  evaporated,  left  4  dr.  of  a  black  bit¬ 
ter  fait,  which,  from  its  quantity  of  fulphur,  appeared 
unfit  for  bleaching,  Thefe  afhes,  then,  feem  to  be  a 
compofition  of  fomewhat  lefs  than  the  fourth  of  ful¬ 
phur,  the  fame  quantity  of  fea-falt,  about  a  fourth  of 
alkaline  fait,  and  fomewhat  more  than  a  fourth  of  earth. 

The  alkaline  fait  contained  in  kelp  afhes  amounts  to 
one  penny  a  pound.  This  chcapnefs  makes  it  worth 
our  pains  to  bedow  fome  labour  on  them. 

If  the  bad  effeds  in  bleaching  with  kelp-afhes  arife 
^  from 


^  (b)  “  Since  this  treatife  was  written,  however,  the  price  of  kelp  has  been  advanced  to  7I.  or  upwards  the 

2000  weiglit ;  fo  that  thofe  who  would  now  attempt  any  thing  of  this  kind,  mud  alfo  munufa£lure  the  keln 
themfelvea/’  " 
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Potafb.  from  the  fea-falt,  as  fome  of  the  mofl  knowing  bleach-  hours  till 
•"-“’V’”’  ers  think,  they  can  be  freed  from  it  in  an  eafy  manner. 

Let  a  lixive  of  kelp-alhes  be  made  with  cold  water,  for 
that  does  not  extrad  fo  much  of  the  fulphiir ;  it  mull 
hand  but  for  a  fhort  time,  for  thefe  falts  diifolve  eafily; 
decant  it,  and  evaporate  the  lye.  As  the  boiling  con¬ 
tinues,  the  fea-falt  will  cryflallize.  When  that  is  all  fe- 
parated,  the  remaining  lye  will  contain  alkaline  fait 
with  fome  fulphur.  This  operation  every  mafter  of  a 
bleachfield  may  learn  and  overfee,  without  taking  up 
much  of  his  time.  A  fimilar  procefs  is  carried  on  by 
common  fervants  in  the  alum-works,  who  have  by  prac¬ 
tice  learned  it  from  others.  * 

‘‘I  had  fome  hopes  that  the  fulphur  might  be  car¬ 
ried  off  by  long  roafting,  fucli  as  thefe  falts  undergo 
before  they  are  fufed  in  order  to  be  turned  into  glafs  ; 
becaufe  I  had  obferved,  that  the  longer  time  they  were 
kept  in  the  fire,  the  freer  were  they  from  this  fulphu- 
reous  part. 

‘‘  I  ordered  a  quantity  of  kelp  afhe»  to  be  kept  in 
the  furnace  of  a  glafshoufe*,  where  the  heat  was  juft 
below  the  vitrifying  point,  for  24  hours.  During  this 
time  they  had  loft  almoft  four-fifths  of  their  Weight. 

They  were  now  much  freer  from  their  fulphur,  and 
were  of  a  light  colour ;  but  much  of  the  alkaline  fait 
had  been  driven  off  with  the  oils.  If  a  lye  is  much  im¬ 
pregnated  with  this  fulphureous  matter,  it  appears  to 
be  carried  off  in  a  great  meafure  by  long  boiling. 

“  We  come  now  to  explain  the  method  of  manufac¬ 
turing  the  white  Mufeovy  aflies.  We  have  fhown,  by 
undoubted  experiments,  that  the  greateft  part  of  thefe 
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it  was  evaporated,  I  diffolved  it  again  in 
water,  which  being  filtered  and  evaporated,  gave  me 
1 1-  dr.  of  a  cauftic  fait,  that  liquefied  in  the  air  when 
it  had  been  but  four  minutes  from  the  fire.  It  appears, 
then,  that  the  alkaline  falts  are  deftroyed  by  lime,  and 
that  a  great  part  of  them  can  never  be  again  recovered. 
From  the  remaining  lime,  after  the  falts  w-ere  extrci<!:fed, 
I  got  ftrong  lime-water,  but  without  a  pelHcle.  This 
fiiows,  that  a  quantity  of  alkaline  falts,  equal  to  tlie 
lime,  boiled  with  it  for  two  hours,  are  not  able  to  fix  all 
the  foluble  part  of  the  lime. 

“  From  thefe  experiments  we  may  draw  fome  corol¬ 
laries  with  regard  to  the  prefent  fubjedl.  ijK  7'hat 
evaporating  the  water  from  the  lime  and  falts  by  boil¬ 
ing,  is  a  nioft  unfrugal  way  of  preparing  thefe  white 
allies.  2dlyy  That  thefe  allies  ought  to  be  kept  clofc 
lliut  up  in  calles  ;  for  if  expofed  to  the  ojien  air,  though 
in  a  room,  the  alternate  moifture  and  drought  muil  fix 
their  molt  ufeful  parts.  This  I  have  found  to  be  faft  ; 
for  the  falts  that  I  made  became  lefs  pungent  by  keep¬ 
ing  ;  and  I  have  obferved,  that  the  furface  of  the  Muf¬ 
eovy  alhes  loft  all  pungency  by  being  expofed  to  the 
air,  while  their  intemal  parts  ftill  retained  it.-  3^/y,  'Fhat 
all  boiling  is  prejudicial  to  thefe  Mufeovy  allies,  as  it 
fixes,  and  that  quickly,  their  moll  fubtile  and  probably 
their  moft  ferviceable  parts. 

“  Let  us  now  proceed  to  another  method  of  making 
thefe  white  alhes.  I  imagined,  that  if  the  falts  were 
diffolved  in  water,  and  the  quicklime  Hacked  with  that, 
the  mafs  would  foon  dry  without  the  afliftance  of  fire. 
In  this  way  I  added  equal  parts  of  both;  but  the  com- 


alhes  confifts  of  lime  ;  and  yet  we  have  feveral  a6ls  of  ^  pofition  was  fo  ftrong,  that  it  bliftered  my  tongue  if  it 


parliament  which  forbid  the  ufe  of  that  material  under 
levere  penalties.  The  parliament  were  in  the  right  to 
difeharge  its  ufe,  upon  the  difadvantageous  reports 
which  were  made  to  them.  We  lhall  immediately  fee 
how  dangerous  a  material  it  is  when  ufed  improperly, 
or  without  the  mixture  of  alkaline  falts,  which  render 
it  fafe,  and  more  foluble  in  water.  But  I  will  venture 
to  fay,  that  experiment  will  not  fupport  the  prejudice 
entertained  with  regard  to  it,  if  carried  any  further. 

‘‘  Since  bleaching,  then,  cannot  be  earned  on  with¬ 
out  it  (for  thofe  alhes  which  contain  it  are  quite  necef- 
fary  in  that  operation),  and  fince  we  import  them  from 
foreign  countries,  let  thefe  prejudices  againft  it  ceafe, 
and  let  us  only  confider  how  we  may  render  our  own 
lime  as  fafe  as  the  foreign.  If  we  can  do  that,  the  wif- 
dom  of  the  legiflature  will  be  as  ready  to  abrogate  thefe 
ixdis  as  they  were  to  make  them. 

‘‘  By  my  experiments  on  the  white  Mufeovy  alhes, 
I  got  about  the  eighth  part  of  alkaline  falts  from  them. 
Fills  made  me  expcdl,  that,  by  mixing  in  the  fame  pro¬ 
portion  quicklime  and  alkaline  falts,  I  Ihould  be  able  to 
produce  Mufeovy  alhes. 

‘‘  To  an  ounce  of  quicklime  and  a  drachm  of  white 
pearl  alhes,  I  added  about  a  gill  of  water,  and  boiled 
them  together  till  the  water  was  all  evaporated.  The 
tafte  of  this  fubftance  was  little  different  from  lime.  To 
recover  the  falts  again  from  the  lime,  I  diffolved  it  in 
water,  drained  off  the  liquor,  and  evaporated  it.  In- 
ftead  of  the  drachm  of  falts,  I  had  but  2  gr.  of  a  fub¬ 
ftance  which  was  more  earthy  than  faline. 

“  To  3  dr.  of  quicklime,  and  as  much  potalhes,  I  add¬ 
ed  a  mutchkin  of  water,  and  kept  it  boiline  for  two 
.  VoL.  XV.  Part  II.  ^ 


but  touched  it.  When  the  fourth  part  was  alkaline 
fait,  it  bliftered  my  tongue  when  kept  to  it  a  few  fe- 
conds.  I  could  tafte  the  falts  plainly  in  the  conipofi- 
tion,  when  they  made  but  the  thirty-fecond  part  of  the 
whole.  jT 

‘‘  I  thought,  when  compofed  with  the  eighteenth 
part  of  fait,  it  had,  when  frelh  made,  juft  the  tafte  and 
look  of  the  Mufeovy  aflies ;  nor  could  any  perfon  have 
diftinguifiied  them.  This  I  once  imagined  was  the  pro¬ 
portion  ;  but  when  I  found  that  the  faline  pungency 
foon  turned  weaker  by  keeping,  and  that  this  compo- 
fition  would  not  afford  the  fame  quantity  of  falts  tliat 
the  Mufeovy  afhes  did,  I  faw  that  a  much  greater  quan¬ 
tity  of  falts  was  neceffary.  7'he  proportion  appears  to 
be  one  of  fait  to  four  of  lime,  prepared  in  this  laft  way. 
Three  drachms  of  alhes  prepared  in  this  way,  and  kept 
for  a  fortnight,  gave  me  but  1 5  grains  of  fait ;  which 
is  but  the  half  of  what  the  Mufeovy  would  liave  af¬ 
forded.  I  find,  if  the  quicklime  is  firft  quenched,  it 
does  not  fix  the  falts  f«  much  ;  and  therefore  is  better 
and  cheaper.  One  drachm  of  potaflies  diffolved  in  a 
little  water,  and  added  to  3  drachms  of  quenched  lime, 
gave  me  44  grains  of  a  very  cauftic  fait.  I  prefer  this 
method  as  the  beft, 

‘‘  The  manufaflurers  of  this  fait  probably  pour  the 
lixive  upon  the  lime,  as  they  can  know  by  its  fpecific 
gravity  what  quantity  of  falts  is  in  the  water,  and  fd 
fave  themfelves  the  expence  of  procuring  the  falts  in  a 
dry  form. 

‘‘  The  manufafture  of  the  Marcoft  and  Calhub  alhes 
remains  yet  to  be  explained.  We  have  difeovered  that 
both  of  them  contain  fulphur,  earth,  alkaline  falts,  and 
3  I  lime  j 
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1]nie  ;  and  differ  in  nothing  but  in  the  Cafiiub’s  having 
more  fulphur  than  the  Marcoft  afnes.  We  lhall  there- 
fore  confidcr  them  together. 

Whether  thefe  two  fpecles  of  afhes  are  of  any  life 
in  bleaching,  may  be,  and  has  already  beeiij  difputed. 

1  find  they  contain  no  other  principles,  the  fulphnreous 
part  excepted,  than  the  former  afhes  combined  together. 
WHiy  then  Ihoiild  we  cxpeCf  any  other  effedls  from  the 
fame  ingredients  in  the  Marcoft  and  Calhub  afhes, 
than  what  we  have  from  either  of  the  pearl  and  Muf- 
covy  afnes  mixed  together  ?  The  iulphureous  princi^de 
in  the  former  mufl  have  very  bad  effedls  ;  as  I  find  by 
experiment,  that  it  leaves  a  yellownefs  on  cloth  that  is 
very  hard  to  be  wafhed  out.  It  is  owing  to  this  ful- 
phiirccufi  principle  that  linen,  after  it  has  been  wafhed 
v.’ith  foap,  and  is  pretty  well  advanced  in  whitenefs,  is 
apt  to  lie  difcolo'.ircd  by  lye  which  is  brouglit  to  boil  : 
fv>r,  by  boiling,  the  fiilphiircous  pail  is  extracted  from 
thefe  affies,  and  the  lye  becomes  of  a  deep  brown  colour. 
Oailv  piaellce,  then,  fhows  the  difadvaiitage  of  tln^r 
fulpruireous  principle.  Befides,  as  fulphur  unites  itfelf 
quickly  and  firmly  with  alkaline  falls,  it  mufl  weaken 
or  altogether  deftroy  a  great  quantity  of  thefe  in  the 
Marcoft  and  Cafhiib  allies,  and  fo  render  them  of  no 
effedt  in  bleaching.  Thefe  two  roafoiis  feem  to  me  fnf- 
ficit  Rt  to  exclude  them  from  the  bleachfield  ;  efpecially 
as,  by  increafmg  the  other  materials,  wc  can  attain  per- 
liaps  more  fpecdlly  the  fame  end. 

However,  as  cufloni  has  introduced  them  into  ge¬ 
neral  practice,  we  fliall  confider  how  they  are  to  be  ma- 
wiifadfured.  Dr  Mitchell  has,  in  a  very  ingenious  and 
nfcful  paper,  contained  in  the  Philofophical  Tranfac- 
rions  for  the  year  i  748,  delivered  an  account  tranfinit- 
ted  to  him  by  Dr  Linnseiis  of  the  method  of  making 
potalhcR  in  Sweden.  This  account  was  contained  in  an 
academical  diffeitation  of  one  Lundmark  upon  this  fub- 
jecf  at  Aboe  in  Sweden.  The  fubflance  of  inis  account 
is,  ‘  That  birch  or  alder  is  burnt  by  a  flow  fire  to  afhes, 
and  made  into  a  pafle  with  water.  This  pafie  is  jdaf- 
lercd  over  a  row  of  green  pine  or  fir  logs.  Above  tliat 
is  laid  traiifverfely  anotlier  row  of  the  fame;  and  that 
iikewife  in  plallered  over.  In  this  way  tliey  continue 
building  and  plailcriiig  till  the  pile  be  of  a  confulerable 
height.  Til's  pile  i«  fet  on  fire  ;  and  whenever  the 
aihes  begin  to  run,  it  is  overturned,  and  the  melted  allies 
are  beat  with  flexible  flicks,  fo  that  the  aOies  incridl 
the  logs  of  wood,  and  become  as  hard  as  Hone.’  This, 
in  the  Dodlor’s  opinion,  is  the  method  of  making  the 
pctaflies  that  come  from  Sweden,  Ruflia,  and  Dantzic  : 
and  that  there  is  no  other  difference  betwixt  the  allies 
nude  in  thofc  different  countries,  but  that  the  Ruffian, 
containing  more  fait,  mull  be  made  into  a  paffe  with  a 
Along  lye. 

“  There  would  appear,  by  my  experiments,  a  greater 
difference  than  this  betwixt  the  Swedilh  afhes,  if  that 
is  the  true  procefs,  and  thofe  I  have  examined,  I  had 
difcovered  the  greateA  part  of  the  Mufeovy  alhes  to  be 
lime.  I  fafpefied  tt  might  enter  into  the  compofition 
of  the  Marcoft  and  Calhub  ;  and  have  accordingly  dif* 
cover.  ^  it  there.  Without  the  fame  grounds,  none 
would  ever  have  fearclied  for  it.  T\Tence  then  conies 
this  lime?  It  mull  cither  enter  into  its  compofition,  or 
arife  from  the  materials  inanaced  according  as  the  pro¬ 
ofs  dire^s.  o 
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I  have  tried  the  birch  afhes  made  into  a  palle  with  P'otalh. 
water.  1  liave  tried  common  charcoal  made  into  a 
pafte  with  a  third  part  of  potallies,  and  kept  them  in  a 
ftrong  reverberatory  lieat  for  fome  hours,  and  yet  no 
fuch  cauftic  fiibllance  appeared.  I  have  kept  earth  and 
falts  of  kelp-afhcs  fufed  together  for  ^4  hours  in  the 
furnace  of  a  glafslioiife,  where  the  heat  was  juft  below 
the  degree  of  vitrification  ;  and  yet  no  remarkable  cau- 
llicity^  appeared  afterwards  in  tlie  concreted  mafs.  But 
fuppofing  that  there  did,  will  ever  this  account  for  the 
generation  of  lime  ?  Thefe  chemilts  do  not  affert  that 
it  is  a  calcareous  cauAiciiy.  The  earth  of  vegetables 
kept  in  fufion  with  theh-falts,  is  fo  far  from  turning 
into  a  quicklime,  that  the  mafs  takes  the  oppolite  courfc, 
and  becomes  ghifs.  Bodies  that,  by  the  laws  of  nature, 
are  vitrefcible,  can  never,  fo  far  as  we  know,  become 
calcareous.  In  one  or  other  of  thefe  two  fnbftanccs  all 
bodies  terminate  that  are  changeable  by  fire  ;  and 
tables  are  of  the  former  kind.  Here  it  may  be  alke#^ 

Why  then,  fince  they  endure  fuch  a  fire,  are  they  not 
vitrified  ?  the  objeHion  would  be  jufl,  did  they  contain 
nothing  elfc  hut  what  was  found  in  vegetables.  But  it 
we  once  allow  that  lime  is  one  of  the  materials,  the 
difiiciilty  is  tafily  folved  ;  for  lime,  we  know,  in  pro¬ 
portion  as  it  is  mixed,  hinders  the  vitrification  of  all 
bodies.  In  tffedl,  the  earthy  part  in  thefe  afhes  is  al- 
moA  vitrified :  and  I  think  that  I  have  carried  the  vi¬ 
trification  yet  farther  iu  that  part  ;  but  I  never  was 
able,  with  the  utmoll  heat  of  a  reverberatory  furnace, 
continued  fur  fix  hours,  to  produce  any  thing  like  a 
thorough  vitrification  in  thefe  aflies.  'I  hc  heat  of  the 
fire  ufed  in  the  procefs  would  feem  to  be  very  great ; 
and  mufi.,  if  it  were  not  very  difficult,  reduce  them 
to  glafs.  The  invltrefcible  nature  of  thefe  faks,  fo  far 
from  bting  an  objection,  becomes  a  ilrong  proof  of  my 
opinion. 

**  Thefe  falts  have  a  remarkable  pungency.  This 
wc  have  already  feen  is  the  natural  tffed  of  quicklime 
on  falts. 

“  Thefe  falts  are  found  to  be  the  fitteA  for  making 
foap,  and  to  incoiporate  fooneA  and  beA  with  oils. 

Salts,  we  know,  of  themfelvcs  do  not  readily  unite  with 
oil  ;  hut  when  once  mixed  \.ith  quicklime,  they  have  a 
greater  tendency  to  union. 

‘‘Again,  I  find  that  thefe  allies  are  more  eafily  flux¬ 
ed  than  charcoal  made  into  a  puAe  with  the  third  part 
fait  ;  which  is  much  more  than  the  afhes  contain.  Now, 
it  is  obferved  that  quicklime  increafes  the  fluxing  powder 
of  alkaline  falts;  for  the  common  cauAic  made  of  quick¬ 
lime  and  alkahne  falts  is  fooner  fufed  than  the  latter 
alone. 

“  From  thefe  reafons,  and  the  experiments  that  dif- 
cover  lime  in  thefe  afhes,  I  am  led  to  think,  that  it  is 
not  generated  by  the  procefs,  but  mixed  wuth  the  afhes 
when  they  are  made  into  a  paAe.  I'he  following  ck.. 
periment  is  a  convincing  proof  of  what  I  have  been  eur 
deavouriiig  to  make  out.. 

“1  boiled  foine  peafe-Araw  in  a  Arong  lye  of  pearl* 
aflies  burnt  into  a  black  cosJ,  and  made  it  into  a  paAc 
wuth  water.-  Another  quantity  of  Araw  was  boiled  in 
a  lye  made  of  one  part  of  quicklime  and  four  parts  of 
pearl  falts,  the  lye  being  poured  off  turbid  from  the 
lime.  Miis  Araw  was  likewife  burnt  when  dry",  and 
made  into  a  paffe.  Thefe  two  fubAances  were  put  iu- 
z.  id 
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to  crucibles,  and  flnxcd  in  a  reverberatory  fiir- 

nace.  Tlic  latter  appeared  to  referable  the  Marcoft 
and  CaOuib  allies  more  than  the  former,  which  feemed 
to  want  their  pungency.*’ 

P  taihfs  Though  the  only  method  of  preparing  the  alkaline 
and  Pe.trh  fait  originally  is.  by  llic  cornbullfon  of  vegetables,  yet 
y(hcs  uh  there  are  foiue  neutral  falts  from  which  if  it  were  pof- 
ncutrll  to  expel  the  acid,  we  Ihould  have  it  in  our  power 

falts.  procure  the  fineil  pearl-aOies  in  vuft  quantity.  Thefe 

are  vitriolated  tartar,  nitre,  but  efpecially  fea-falt,  on 
account  of  the  inexhaullible  quantities  of  it  to  be  met 
with  in  the  waters  of  the  ocean.  Unhappily,  however, 
there  are  fome  obje6:ioiis  to  every  one  of  thofe.  The 
Titrlolated  tartar,  or  any  other  fait  in  wlych  the  vi¬ 
triolic  acid  enters,  cannot  be  decoinpofcd  without  con¬ 
verting  the  acid  into  fulphur  by  charcoal-dull ;  in  which 
cafe  it  is  ajr  difficult  to  get  free  of  the  fulphur  as  of 
the  acid  ;  and  if  we  attempt  it  by  frequent  folutions 
in  water,  we  deftroy  the  phlogillon  cf  the  fulphur, 
and  have  only  vitriolated  tartar  again  iiiilead  of  alkali. 
See  Chemistry,  716,  Sac, 

With  rcfpetfl:  to  nitre,  though  its  acid  may  be  ex¬ 
pelled  by  hre,  yet  it  is  too  high-priced,  and  too  much 
ufed  in  other  manufadlures,  to  be  thought  of  for  this 
purpofe.  A  potaili  manufa^lure  from  fea-fak  has  in¬ 
deed  been  lately  ercdled  in  England.  The  principle  on 
which  this  was  ellablifned  is,  that  the  acid  of  fea-falt 
may  be  extraiSlcd  by  means  of  lime  ;  and  accordingly 
we  find  that  the  faline  efflorcfcence,  which  frequent¬ 
ly  appears  on  walls,  confilts  chiefly  of  the  marine  al¬ 
kali  deprived  of  its  acid.  But  this,  though  delivered  on 
the  credit  of  a  very  eminent  chemill,  we  can  affirm 
from  our  own  obfervation  to  be  a  miilake.  Of  the 
many  cafes  in  which  we  have  examined  this  effloref- 
cence,  only  one  was  found  to  be  alkaline  ;  the  otliers 
iiaifomily  appeared  to  be  true  Glauber’s  fait  compo- 
fed  of  the  vitriolic  acid  and  fofiil  alkali.  Neither  did 
this  appear  to  be  formed  by  any  decorn pofition  of  fait 
originally  in  the  plafter,  but  to  be  a  real  generation  of 
both  acid  and  alkali  where  none  of  them  exilled  befoi*e. 
See  Efflorescence. 

j  POTATO,  in  botany.  See  Solan um. 

How  pota-  Potatoes,  it  is  generally  thought,  came  originally  from 
were  North  America,  where  they  were  not  reckoned  good 
for  food.  They  were  fiifl  (we  are  told)  introduced  into 
tain.  *  Ireland  in  the  year  1565,  and  from  thence  into  Eng¬ 
land  by  a  veffel  wrecked  on  the  weilern  coaft,  called 
North  Mcolsy  in  Lancafhire,  a  place  and  foil  even  now 
famous  for  producing  this  vegetable  in  great  perfetflion. 
It  was  40  years  after  their  introdiuflion,  however,  be¬ 
fore  they  were  much  cultivated  about  London  ;  and 
then  they  were  confidered  as  rarities,  without  any  con¬ 
ception  of  the  utility  that  might  aiifc  from  bringing 
them  into  common  ufe.  At  tJils  time  they  were  difUn- 
guifhed  from  the  Spanifh  by  the  name  of  Virginia  po^ 
tQtoesy  or  hattataiy  which  is  the  Indian  name  of  the  Spa- 
Con-  ^  meeting  of  the  Royal  Society,  March 

njclifklus^  18th,  .1662-3,  a  letter  w^as  read  from  Mr  Biickland,  a 
Somerfet  gentleman,  recommending  the  planting  of  po¬ 
tatoes  in  all  parts  of  the  kingdom  to  prevent  famine. 
IT  is  was  referred  to  a  committee  ;  and,  in  confeqncnce 
of  their  report,  Mr  Buckland  had  the  thanks  of  the 
Society,  fucli  members  as  had  lands  were  intreated  to 
plant  them,  and  Mr  Evelyn  was  defired  to  mention 
the  propofals  at  tlie  clofe  oi  his  Sylva. 


In  Sweden,  notwithfianding  the  indcfatigriblc  inda-  Potufo, 

ftry  of  Linnaeus,  the  culture  of  potatoes  was  only  in-  - ^ 

trodiiced  in  1764,  when  a  royal  cJicl  w'as  piiblinied  to 
encourage  their  general  ciilcivation.  They  were  known  i,,ti  o  luc- 
there,  hov/ever,  at  an  earlier  period  ;  for  in  //v 
of  the  lioval  /Icadtmy  of  Scleuci's  in  U  |7»  M.  ^ 

Charles  Skytfe  propofed  to  diflll  brandy  from  them, 
in  order  to  favccorn,  which  in  that  country  is  very  dear. 

He  found  by  experience,  that  an  acre  of  laud  fet  witli 
potatoes  will  yield  a  much  greater  o^iiantlty  of  brandy 
than  wlien  fovvn  with  barley.  ^ 

The  utility  of  potatoes  to  the  common  people  is  grcRt 

known,  and  this  utility  has  brought  them  into  general  utility, 
life,  and  has  extended  them  over  every  part  of  tlii-s  king¬ 
dom.  To  promote  this  utility,  and  to  make  their  cul¬ 
tivation  more  eaiy,  a  variety  of  experiments  and  inqui¬ 
ries  have  been  made.  Some  of  theie  we  fliall  now  lay 
before  our  readers,  without  repeating,  however,  what 
has  been  faid  on  the  fame  fubjedf  in  the  article  Agricul¬ 
ture,  n°  158  — 167.  ]5y  many  people  the  Iri Hi  purple  arks 
potato  is  thought  to  be  the  fv/eeteft  and  beft  ;  and  of  and  txi.eri'' 
thefe  the  bright  and  middlc-fized  are  diredled  to  be  (.u 

whole,  in  February,  March,  and  April,  in  a  fine 
tilth,  in  any  foil.  During  the  froil,  the  firll  fetting 
fiiouIJ  be  covered  with  litter  cr  fern.  They  Ihould  be 
fet  fix  Inches  deep,  and  a  yard  dillant  from  each  other 
every  way,  in  a  kind  of  hillocks  like  a  mole-call ;  and 
they  mull  be  moulded  every  month  or  fortnight,  as  high 
as  pofiible.  By  Jidy  or  Augull,  under  each  hillock 
there  ^^  iU  be  nearly  a  bufhtl  of  potatoes.  The  white 
kidney  potato  runs  all  into  llringy  roots  in  loofe 
ground,  while  the  pink-coloured  will  do  extremely  well 
in  the  way  we  have  now  dirtcled ;  and  the  fmallell  of 
them,  though  often  given  to  hogs,  unlefs  they  be  o- 
tlierwife  improper  or  unhealthv,  will  be  very  o-ood 
feed. 

Tlie  following  experiments  concerning  the  culture  of 
potatoes  are  related  in  the  Geovgical  Elfays. 

‘‘  By  all  the  experiments  that  have  been  made,  the  of 
Howard  or  large  Bedfordfhire  potato  is  found  to  pro-  Howard 
duce  the  largell  crop.  On  that  account  they  arc 
chiefly  ufed  in  feeding  of  cattle.  In  two  Hxls,  four  feet 
wide,  and  200  feet  long,  I  planted  in  a  common  field 
a  fulBcient  number  of  fets  of  this  kind  of  potato, 
and  managed  them  by  a  horfe-hoc.  The  produce 
was  64  bufhels,  each  bufliel  uj)-heaped,  weighing 
about  70  lb.  My  cattle  eat  them  boiled  with  as  iniioh 
eagernefs  as  the  hell  forts,  and  came  on  as  well  with 
them.  I  have  built  a  boiling-houfe,  &c.  on  iMr 
Young’s  plan,  and  during  this  whole  winuu  nave  boiled 
potatoes  for  my  cattle.  For  the  fattening  one?,  I  mix 
ground  oats  with  them  ;  and  for  the  milk-cows,  n\ah- 
dufl: ;  and  dare  venture  to  affirm,  that  tliey  are  muck 
more  profitable  than  either  turnips  or  cabbages.  Once, 
when  my  potatoes  grew  low,  I  defiflcd  giving  them  to 
the  milking-cows.  Immediately,  though  fed  with  the 
bed  hay,  they  fell  off  ama/Iugly  in  their  milk.  1 
fore  began  again;  and  lira  week’s  time  they  gave  hater 
than  one-thlid  more  butter.  I  own  this  accidental 
difeovery  gave  me  much  fatisfaxflion,  as  it  coufivine  1 
my  oplnior,  that  potatoes  boiled  are  an  excelieut  vvin- 
ter  food  for  cattle.  1  heir  culture  is  not  fo  diificult, 
at  lead  nojt  fo  precarious,  as  eillu.r  turnips  or  cab¬ 
bages.  Their  value  is  iuperior,  and  there  is  no  riik  of 
tlicii*  .giving  a  dilagrceable  tade  cither  to  butter  or 
^  I  2  *tnilk 
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Of  the  in- 
creafe  of 
potatoes. 


Totato.  ynilk.  Add  to  llus  the  vail  increafe  of  the  Howard  po- 
tato,  and  its  equality  with  the  bell  forts  when  ufed 
6  for  cattle, 

,  “  My  gardener  cut  a  large  potato  into  nine  pieces, 
which  he  planted  with  dung,  in  a  drill,  in  the  garden. 
By  earthing  up  and  laying  the  lliootSjhe  produced  575 
(a)  hzeable  potatoes,  which  weighed  eight  ftonc  eight 
pound.  Another  of  my  fervants  produced,  in  the 
held,  feven  ftone  of  good  potatoes  from  the  fame  number 
of  fets.  Though  this  experiment  cannot  always  be  ex¬ 
ecuted  in  its  full  force  in  an  extenfive  fcale,  it  ought, 
notwithflanding,  to  be  imitated  as  nearly  as  circiim- 
llances  will  allow.  It  Ihows,  in  the  moll  diftinguilliing 
manner,  the  ufe  of  clean  and  careful  hufbandry. 

“  On  the  14th  of  April,  I  cut  a  large  white  po¬ 
tato  into  I  7  fets,  which  were  planted  in  as  many  hil¬ 
locks,  at  the  dillance  of  four  feet.  In  the  coiirfe  of 
growing,  the  plants  were  earthed  up,  and  on  the  14th 
of  Odiober  the  crop  was  taken  up  :  The  produce,  10 
pecks  of  fueable  potatoes.  At  the  time  that  this 
experiment  \vas  made,  I  had  feveral  hillocks,  in  which 
I  put  tliree  and  four  fets  of  the  fame  kind  of  potato. 
But,  upon  the  moll  careful  examination,  I  could  not 
obferve  that  thefe  hillocks  produced  a  greater  crop 
than  the  others  planted  with  a  fingle  fet.  Hence  it  is 
obvious,  that  the  potato  fpreads  its  roots  moil  kindly 
when  lead  crowded,” 

Whilll  fpeaking  of  the  increafe  of  potatoes,  we  can¬ 
not  help  taking  notice  of  a  memoir  by  John  Howard, 
Efq;  of  Cardingtoii,  in  Bedfordlhire,  on  a  new  kind  of 
potato  remarkable  for  its  prolificacy.  In  the  year 
1765  (fays  he)  being  at  Clifton,  near  Brillol,  I  was  in¬ 
formed  a  perfon  had  brought  from  America  a  new  fort 
of  potato,  and  with  fome  trouble  I  procured  half  a  do¬ 
zen  roots  of  It,  as  the  greatell  part  of  thofe  brought 
over  were  already  planted.  That  autumn  I  planted 
three  of  them,  and  in  the  following  fpring  the  other 
three,  in  my  garden  at  Cardington  in  Bedfordlhire  ; 
fetting  them  in  hillocks  about  fix  feet  afunder.  The 
Ilrength  of  the  Hems,  and  largenefs  of  the  bloflbm  and 
apples,  gave  the  plealing  profpedl  of  great  Increafe: 
and  accordingly,  when  I  took  tliem  up  in  the  autumn 
1 766,  I  found  they  had  increafed  far  beyond  any  of  the 
common  fort,  which  for  fome  years  I  had  encouraged 
our  cottagers  to  cultivate.  The  produce  from  each  cut¬ 
ting  was  in  weight  from  26  to  27  pounds  and  a  half.  I 
fent  for  two  of  the  Bedford  gardeners,  who  ferve  the 
market,  to  fee  them  taken  up,  and  they  were  furprifed 
at  the  great  increafe.  I  gave  fome  of  them  to  thefe  garden¬ 
ers,  and  others  to  almoll  all  our  own  cottagers.  The  in¬ 
creafe  continued  to  appear  the  fame  in  the  fucceeding 
year,  viz.  1767,  as  in  the  lall :  only,  as  many  of  the 
fmgle  potatoes  had  been  then  found  to  w^eigh  four  or 
five  pounds  each,  I  had  now^  planted  mollof  them  in  drills 
three  feet  afunder,  in  order  to  procure  a  greater  number, 
and  a  lefs  fize.  Their  produce  was  now  from  22  to  30 
pounds  from  each  cutting ;  and  the  potatoes  were  more 


fizeable  for  common  ufe.  The  vegetation  was  not  h  Potata.  ^ 
luxuriant  as  in  thofe  I  before  planted  in  hillocks ;  but 
the  increafe  of  thefe  was,  allowing  the  cuttings  to  weigh 
one  ounce,  full  400-fold.  Having  lall  year  upwards 
of  a  waggon-load  of  thefe  potatoes,  I  with  pleafure  or¬ 
dered  It  to  be  made  publicly  known,  that  every  per-, 
fon  who  chofe  to  cultivate  them  were  welcome  to  have 
a  quant-ky  for  planting.  In  confequence  of  this,  num¬ 
bers  applied  in  our  own  and  the  adjacent  counties.  In 
my  plantations,  as  well  as  thofe  of  other  perfons,  the  in¬ 
creafe  has  been  Hill  greater  this  year  ;  for  the  feafon  ha¬ 
ving  proved  very  favourable,  I  have  had  from  fome  hil¬ 
locks  41  pounds  and  a  half,  allowing  for  dirt.” 

We  now  continue  our  extracts  from  the  Georgical 
Effays. 

“  Take  a  bunch  of  the  apples  of  any  fort  of  potato.  Qp  raifing 
Hang  it  up  in  a  warm  room  during  the  winter,  and  In  feed  ing 
February  feparatc  the  feeds  from  the  pulp,  by  walking  potatoes* 
the  apples  in  water,  and  prefiing  them  with  the  fingers. 

Then  dry  the  feeds  upon  paper.  In  the  month  of  A- 
pril,  fow  thefe  feeds,  In  drills,  in  a  bed  of  earth  weU 
dug,  and  manured  with  rotten  dung.  When  the  plants 
are  about  an  inch  high,  draw  a  little  earth  up  to  them 
with  a  hoe,  in  order  to  lengthen  their  main  roots. 

When  they  are  about  three  inches  high,  dig  them  up 
with  a  fpade,  and  feparate  them  carefully  from  each 
other,  III  order  for  planting  out  in  the  following  man¬ 
ner.  Prepare  a  piece  of  frelh  ground  by  trenching  it 
well.  Dig  up  the  feedling  plants  as  before  diredled  ; 
and  plant  them  out  in  the  ground,  thus  prepared,  in 
fuch  a  manner  that  there  lhall  be  16  inches  between 
each  plant.  As  they  advance  In  growth,  let  them  re¬ 
ceive  one  or  two  earthings  up,  in  order  to  lengthen 
the  main  root,  and  encourage  the  fhoots  under  ground. 

By  this  management,  the  potatoes  will,  in  the  courfe 
of  one  feafon,  arrive  at  the  fize  of  hen’s  eggs,  and 
the  haulm  will  be  as  vigorous  as  if  fets  had  been  plant¬ 
ed.  But  what  proves  the  luxuriancy  in  the  moft  con¬ 
vincing  manner,  is,  that  flowers  and  apples  are  produ¬ 
ced. 

In  Lancafhire,  where  the  gardeners  raife  potatoes 
from  feed,  they  are  always  two,  and  fometimes  three^ 
years  in  bringing  them  to  full  fize.  By  the  above 
method  of  tianfplanting,  with  wide  diftances,  many  of 
the  potatoes  nearly  attain  their  full  fize  in  one  feafon. 

It  is  obfcrvable,  that  thefe  feedlings  produce  potatoes 
of  all  the  different  kinds  ;  and  fometimes  new  forts  are 
procured.  We  do  not  find  any  difference  whether  the 
apple  comes  from  one  kind  or  another.  It  is  not  fo 
when  we  ufe  the  fet,  which  invariably  produces  the  fame 
kind.  Potatoes,  when  propagated  from  fets,  after  a 
number  of  years,  are  found  to  decreafe  in  bearing  ;  for 
which  reafon  they  fhould  be  brought  back  every  14 
years  to  their  original.  From  a  want  of  attention  to 
this  clrciimflance,  I  have  known  potatoes  fo  run  out, 
that  tliey  hardly  returned  treble  feed.  The  farmer 
complains  that  his  land  is  tired  of  them  ;  but  the  true 

caufe 


( A )  Iriflanccs  of  the  amazing  increafe  of  potatoes  are  very  numerous,  and  are  almoll  every  year  detailed  in 
the’ public  papers.  In  the  Gentleman’s  Magazine  for  1757,  p.  480,  we  are  told,  that  from  one  llice  of  a  pota¬ 
to,  fet  in  the  fpring  of  the  fame  year  by  Mr  Simon  M‘Hoy,  a  farmer  at  Park  near  Tuam  in  Ireland,  there  pro¬ 
ceeded  no  kfs  than  84  ftalks,  which  produced  965  potatoes. 
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retatf).  caufc  as  the  a^c  of  the  fets.  The  Increafe  of  potatoes 
-"V —  raifed  from  feed  is  aftonifhing.  They  continue  in  vi¬ 
gour  for  about  14  years ;  after  which  the  produce  gra- 
g  dually  declines. 

On  raifing  “  As  the  culture  of  potatoes,  and  particularly  of  the 
early  pota-  early  forts  for  the  table,  has  of  late  become  an  objed  of 
toes.  very  general  attention,  I  hope  the  following  account  of 
a  new  method  of  obtaining  thefe  (without  the  help  of 
hot-beds)  will  be  acceptable  to  the  public. 

“  On  the  2d  of  January  1772,  I  made  a  hot-bed 
for  the  forward  fort  of  potatoes,  and  on  the  7th  put 
in  the  fets,  placing  a  glafs  and  frame  over  them,  and 
taking  every  precaution  to  defend  them  from  the  froft. 
Of  thefe  fmall  potatoes,  or  fets,  there  remained  about 
40  in  a  bafltet,  which  was  accidentally  hung  up  in  a 
warm  kitchen,  and  there  remained  unnoticed  till  about 
the  25  th  of  April.  I  then  accidentally  obferved  the 
bafliet,  and  perceiving  fomething  green  on  the  edge 
of  it,  took*  it  down,  and,  to  my  great  furprife,  found 
that  the  potatoes  had  fprouted  hvli  a  yard  in  length, 
and  that  there  were  a  great  number  of  very  fmall  po¬ 
tatoes  formed  on  the  fibrous  roots  which  had  grown 
out.  I  took  them  into  my  garden,  and  planted  them 
in  a  rich  fandy  foil,  without  any  manure.  The  roots 
I  put  into  the  ground  three  inches  deep,  and  laid 
down  the  ftems  that  had  fprouted,  horizontally,  and 
covered  them  with  two  inches  of  foil,  but  left  the  tops 
uncovered.  Without  farther  attention  they  grew  fur- 
prifmgly. 

“  On  the  26th  of  May,  I  took  up  the  roots  plant¬ 
ed  in  the  hot -bed  on  the  7  th  of  January.  ^  They  by 
no  means  anfwered  my  expectations,  or  paid  for  the 
trouble  of  their  culture  :  but,  at  the  fame  time,  I  was 
aftonifhed  to  find  the  others,  which  were  put  into  the 
ground  fo  late,  to  have  pioduced  larger  potatoes  than 
the  roots  in  the  hot-bed.  I  took  up  all  the  roots,  and 
picked  off  the  large  potatoes  from  them,  which  amount¬ 
ed  to  from  4  to  1 2  on  each  root,  and  then  fet  the  roots 
again  in  the  fame  ground.  This,  indeed,  I  have  fuc- 
cefsfuUy  praCllfed  for  many  years,  fometimes  even  twice, 
and  have  had  a  third  good  crop  at  Michaelmas.  When 
this  method  is  tried,  the  roots  mull  be  watered  on  the 
evenings  of  hot  days. 

“  In  January  1773,  in  order  to  make  a  fecond  trial 
of  this  experiment  with  a  large  quantity,  I  placed  a 
great  many  potatoes  of  the  early  forts  on  a  thick  layer 
of  gravelly  foil,  clofe  to  each  other,  over  an  oven,  dated 
over,  but  open  to  the  fouth-weft,  and  covered  them  two 
inches  deep  with  the  fame  earth.  At  the  end  of  April 
I  took  them  up,  and  found  the  ftems  about  a  foot  long 
or  more.  For  fear  of  injuring  the  fine  and  delicate  fibres 
of  the  roots,  I  took  great  care  in  taking  them  up,  and 
planting  them  in  the  foil.  This  I  now  manured,  but  in 
all  other  refpeCts  treated  them  in  the  manner  above  de- 
ferlbed,  many  of  the  fibrous  roots  having  then  potatoes 
formed  upon  them  nearly  as  large  as  walnuts.  For  a 
week,  the  plants  came  on  furprifingly,  when,  by  one 
fliarp  night’s  uncommon  frofl,  they  were  nearly  de- 
ftroyed. .  However,  notwlthflanding  this,  frefh  Hems 
grew  up  in  a  few  days,  and  I  aClually  gathered  from? 
them,  on  the  3d  of  June  following,  finer  potatoes  than 
were  fold  at  that  time,  at  Manchefter,  from  i  s.  to 
is.  6  d.  per  pound,  being  the  produce  of  hot-beds. 
After  taking  off  the  larger  potatoes,  I  again  planted 
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the  roots  for  a  fecond  crop,  and  in  September  obtained 
a  very  large  produce.  I  weighed  the  increafe  of  many 
feparate  roots,  which  amounted  from  four  pound  eight 
ounces  to  14  pound  12  ounces,  the  potatoes  being  the 
largeft  of  the  forward  kinds  I  ever  faw.  ^ 

“  Make  a  compoft  of  eaFth,  fand,  and  coal-afhes.  With  On  raifing 
this  mixture  fill  a  tub  about  1 6  inches  deep.  Plant  this 
artificial  foil  with  fome  fets  of  the  early  round  pota- 
to,  and  place  the  tub  in  a  liable  oppofite  to  a  window, 
taking  care  to  water  the  earth  now  and  then.  In  all 
feafons  the  fets  will  fprout,  and  give  a  tolerable  increafe 
of  potatoes.  Lafl  November  I  planted  fome  fets  in 
the  above  manner ;  and  in  February  following  I  took 
up  a  confiderable  number  of  young  potatoes,  clean  fkin- 
ned  and  well  flavoured. 

‘‘  On  the  1 8th  of  May  1772,  finding  fome  beds  I  On  tranf- 
had  fown  very  early  with  onions,  to  be  a  miffing  crop, 

I  was  induced  to  make  the  following  experiment.  XheP^^^^® 
year  before,  I  had  fet  fome  potatoes  in  another  part  of 
my  garden  in  the  common  way ;  and  as  it  is  Impoffible 
but  fome  will  remain  in  the  ground  all  winter,  fo  I  found 
a  number  of  fprouts  about  three  Inches  high,  which  I 
nipped  off  clofe  to  the  ground,  and  tranfplanted  them 
into  the  onion-beds,  without  any  further  preparation, 
about  a  foot  and  a  half  afunder,  in  the  fame  manner 
that  cabbages  and  cauliflowers  are  planted.  As  the 
feafon  became  immediately  very  dry,  I  was  obliged  to 
give  my  plants  a  little  water  for  four  or  five  fucceffivc 
nights ;  after  which  they  began  to  flouiifh,  and  had 
the  appearance  of  a  promlfing  crop  during  all  the  fum* 
mer.  At  the  ufual  time,  in  Odober,  I  ordered  them 
to  be  taken  up  ;  and  for  fize,  quantity,  and  quality, 
they  exceeded  all  I  ever  had  in  the  common  way.  Had 
the  ground  been  frefh,  properly  manured  and  prepared, 
and  the  plants  put  down  at  a  proper  diflance  from  each 
other,  I  am  of  opinion  that  the  fuceefs  would  have  been 
flill  greater.  y  y 

‘‘  From  an  accurate  experiment  made  lafl  year,  I  On  feeding 
dare  venture  to  recommend  baked  potatoes  as  an  excel-f^^gs 
lent  food  for  hogs.  The  pork  produced  by  this  food^'^^^^^ 
was  equal  to  that  from  barley  and  beans:  but  at  prefent 
I  cannot  exadly  afcertaln  the  comparative  experiment 
with  regard  to  expence ;  however,  I  am  of  opinion,  that 
roafled  potatoes,  confidering  the  improvement  ot  the 
hogs,  is  as  cheap  a  food,  if  not  cheaper,  than  can  be 
given  them.  I  roafled  my  potatoes  upon  a  kiln,  fimilar 
to  what  is  ufed  by  oatmeal  Ihellers  for  diying  their  oats. 

The  difference  in  expence  between  boiling  and  roafllng 
the  potatoes  is  prodigious,  both  with  regard  to  the  la¬ 
bour  and  fuel.  A  kiln  that  will  cofl  3  1.  will  roafl 
potatoes  fufiicient  for  the  maintenance  of  more  than 
20  hogs ;  and  one  man  will  bellow  all  the  neceffary 
attendance  upon  them,  and  do  other  work  befides. 

The  a£lion  of  the  fire,  by  diffipating  the  criid^  juices 
that  are  contained  in  raw  potatoes,  reduces  them  into 
a  flate  highly  wholefome  and  nutritious.  Bolling  does 
this  in  part,  but  not  fo  effedually.  A  potato  roafled 
in  the  manner  above  deferibed,  partakes  much  of  the 
nature  of  a  chefnut,  and  perhaps  is  not  greatly  inferior 
to  it,” 

Potatoes  are  found  to  be  ufeful  food  for  mofl  other 
animals.  See  Agriculture,  n^  45. 

To  thefe  experiments  we  fliall  add  fome  Important 
obfervations  of  Dr  Aiiderfon  of  Cotcfield  near  Leith, 
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Ifotato.  wlio  has  paid  a  very  paiticular  attention  to  tbi3  m  well 
as  other  branches  oF  agriculture.  Our  readers  will  find 
the  Dodlor’s  remarks  and  experiments  at  large  in  the 
j8at/j  Papersy  volume  fourtli.  He  firft  confiders  the  na¬ 
ture  of  the  feeds  moil  proper  to  be  planted  ;  and  from 
his  experiments  he  thinks  it  appears  that  the  produce 
is  not  materially  affedled,  by  planting  for  feed,  either 
wliole  potatoes  or  cuttings,  or  large  or  fmall  potatoes 
as  fuch  ;  for  it  is  only  incidentally  that  thefe  things 
can  affecl  the  crop.  In  the  fifth  volume  of  the  Pr//6 
Papers y  Mr  Wimpey  relates  an  experiment,  by  which 
it  would  appear  that  there  is  an  advantage  in  planting  cut 
potatoes.  His  conclufion  is  as  follows.  “  'I'he  meafure 
cf  all  the  ground  planted,  fays  he,  was  325  poles;  the 
whole  produce  378  bufuels.  U'he  meafure  of  the 
ground  planted  with  cut  potatoes  was  265  poles;  the 
produce  3 1 2  bufhels.  Hie  ground  planted  with  whole 
or  uncut  fets  was  60  poles,  and  the  produce  of  the 
fame  66  bulhels.  Now,  if  48  builiels,  the  whole 
quantity  of  fets  ufed,  produced  378  bufnels,  then  34 
biifiiels,  the  quantity  cut,  fiiould  produce  267  bufhels; 
but  they  produced  312,  which  184;  bufliels  more  than 
the  proportion.  Again,  if  48  bufliels  produced  378 
bufhels,  then  14  bufhels  fhould  have  produced  1 10  bu- 
fliels  ;  but  14  bufhels  of  uncut  produced  only  66  bu- 
fliels,  which  is  44  bufhels  Icfs  than  the  proportion.  A  pre¬ 
ference  of  40  per  cent,  in  favour  of  cut  potatoes,  in  com- 
parifon  with  whole  fets.’’  Mr  Wimpey  corroborates  the 
fiuSI  in  the  fixth  volume  of  the  fame  work,and  iiifoi  nis  us, 
moreover,  that  lie  ufed  to  fupply  many  of  his  neighbours 
with  potatoes  for  planting ;  fonie  of  whom  defired  to 
liave  them  all  fniall,  as  they  had  found  them  equally  pro- 
dudfive  with  the  larger,  and  faved  much  trouble  in  cut¬ 
ting.  “  Others  (continues  he)  preferred  the  largefi:,  who 
carried  their  economy  much  further:  they,  it  feems,  ufed 
to  pare  them,  cat  the  llefhy  part,  and  plant  the  rinds 
only.^  Upon  inquiry,  I  found  it  was  not  an  iiniifual 
practice  among  the  cottagers ;  and  I  have  been  credibly 
informed  they  get  as  large  crops  and  as  good  potatoes 
in  that  method  of  planting  as  in  any  other  whatever. 
If  this  be  a  fadt,  it  feems  to  appear  that  the  flefhy  part 
of  the  bulb  is  of  no  ufe  in  lupplyiiig  iiourifliment  to 
the  young  fruit  after  the  fibrous  roots  have  put  forth 
and  laid  hold  of  the  ground.  Perhaps  an  experiment 
of  this  fort  may  be  thought  w^orth  making.”  The  weight 
of  the  crop,  however.  Dr  Anderfou  afierts  (and  Mr 
Wimpey  agrees  with  him,  fee  Bath  Papers,  vol.  v.  p. 
34»),isalways  in  fome  meafure  influenced  by  the  w^cight 
ot  the  feeds  planted;  but  the  w^cight  of  produce  is  not 
augmented  in  the  fame  proportion  with  the  w^eight  of  the 
feed  planted  ;  the  fmalltfl  feed  yielding  the  greatefl  re- 
turns  in  proportion  to  the  feed,  but  tlie  Imalleil  in 
proportion  to  the  extent  of  ground.  It  is  in  no  cafe  pro¬ 
fitable,  however,  the  Dodlor  thinks  to  plantfmall  potatoes 
(  b),  or  fmall  cuttings,  unlcfs  where  it  is  meant  to  increafe 
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as  fall  as  pofTildc  a  favourite  kind;  in  whicli  cafe  It  may  be  PutKtfi. 
fometimes  eligllfe  to  plant  pieces  very  fmall,  as  in  that 
w^ay  the  kind  will  be  mofl  cpaickly  miikiplied.  We  may  ai- 
fo  leinark  licrc,t!iatfucn  as  wifiifor  a  large  increafe  fiiould 
never  piuiit  the  word;  of  thecrop ;  it  is,  we  know, extreme- 
1\  common,  and  may  indeed  be  an  immedi'^te  favmg;  but 
it  is  unqueftionably  a  lofs  upon  the  v/hole;  and  perhaps 
it  is  one  caufe  of  the  cvrl  d Peafey  which  is  the  fare  in¬ 
dication  of  a  poor  dwindling  crop,  and  of  which  we 
fhall  fpcak  moie  at  large  i.Ui.iediately. 

Our  author  further  remarks,  that  there  feems  to  be 
no  reafon  to  fufpedl  tliat  eyes  taken  from  any  particu¬ 
lar  part  ot  the  bulb  are  poffefred  of  a  degree  of  prollfi- 
picy  greater  than  tliofc  taken  from  any  other  part  of 
it,  independent  cf  the  fize  of  the  fiefliy  part  that  ad¬ 
heres  to  the  eye.  It  is  however  highly  probable  that 
a  difference  in  the  crop,  either  with  refped  to  the  num¬ 
ber  and  fize,  or  general  weight  of  the  whole,  would 
refult  from  planting  large  cuttings  of  equal  weight,  taken 
from  tne  big  end  of  Lmge  potatoes,  or  from  the  point, 
as  many  eyes  would  be  in  the  laft  in  comparlfoii  of  the 
firfl.  ^  I’his  is  therefore  one  of  the  many  preparatory 
experiments  that  require  to  be  made.  It  is  polTible  too 
that  even  the  apples  may  be  an  objedf  of  value,  and 
may  indicate  a  tiirivlng  crop  or  otlieiwife  ;  but  of  this 
there  is  no  certainty,  as  no  fpccific  experiments  have 
yet  been  made  on  this  fubjedl. 

With  refpea  to  the  effeas  of  cutting  the  ftems  of  1  cutting 
potatoes  w’hile  growing,  the  Doaor  feems  to  be  doubt- 
ful.  The  ftems  of  potatoes,  if  cut  wdiile  growing,  and 
ufed  green,  are  found  to  be  a  wholefome  food  for  cattle  growing, 
and  liorfes.  l>ut  though  feme  farmers  maintain  that 
the  produce  in  potatoes  is  not  leffened  by  having  the 
ftems  cut  off  wliile  they  are  in  a  Hate  of  vigorous  ve¬ 
getation  \  others  as  pofitively  infill  that  the  crop  is  ef- 
fentially  injured  by  that  operation.  It  is  proper  that 
this  point  fhould  be  afeertained.  Probably  the  crop  is 
hurt  if  the  ftems  arc  cut  over  before  they  have  attained 
a  certain  point  of  maturity,  though  it  is  poflible  they 
may  be  afterwards  cut  without  doing  any  eflential  in¬ 
jury  to  It. 

We  have  already  mentioned  that  an  experiment  was  On  extrzO. 
made  a  good  while  ago  in  Sweden,  to  extra<5l  ardent  fpi-  'f^g  ardei  t 
rits  from  potatoes.  Other  experiments  have  been  made  from 
in  this  countiy  of  a  later  date,  but  with  little  effea. 

^  his,  how’'eYer,  appears  to  have  proceeded  either  from 
ignorance  or  a  want  of  proper  attention  to  the  fermen-' 
tation  and  after- dift illation;  as  appears  from  Dr  Ander-* 
fon’s  experiment,  wduch  fucceeded  extremely  well  by 
attending  to  thefe  proceftes.  What  he  made  he  afterts 
to  have  been  the  fineft  and  moft  agreeable  vinous  fpirit 
he  ever  faw,  itdembling  in  tafte  very  fine  brandy,  but 
more  mild,  and  having  a  certain  coolnefs  on  the  fto- 
mach  peculiar  to  itfclf. 

Much  may  be  done  in  bringing  potatoes  to  perfect 

tion 


^TP^htmn  to  thi^s,  it  is  the  opinion  of  even  pradical  men,  that  the  fmall  potatoes  are  to  be  preferred' 
I  i,a^e  betn  „.fo™,ed  (fays  Mr  HoUins)  by  a  native  of  America,  that  what  wc  call  the  LTir  red  AmerS 

Jw  cr  uftd  as  feed;  lor  there  fpriing  from  the  ftalk,  very  near  the  lurtace  of  the  o*roii^d  fmall 

ih.r  c*d  ,i,„. ,  ,1;^^  v,„  s 

■  •  J.  “r  i.  conS,n.>  whi  I  k,™  already 


taid,  ‘  mat  lifiall  potatoes  are  beft  for  feed.” 


London  Society  of  JlriSy  vol.  xi.  p.  82. 
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?  tatr.,  tion  by  sttcr.dinjt  to  their  fcvcral  varieties. 

-  piirpofe  fojr:e  particular  potato  mull  be  hxed  upon  as 

.  aAandard;  and  when  this  is  done,  the  inquiry  mull 
Pjttdicfc”  he  carried  on  by  attending, to  their  appearances 
veral  varie-  below  ground,  as,  f .  the  general  form  and  fizc  of  the 
tief»  f)f  po-  [julbs  :  k  their  colour  ;  3.  the  fmoothnefs  or  roughnefs 
of  the  lldn  ;  4.  the  conhftence,  that  is,  the  meallnefs 
or  vifcofity  and  tafte  of  the  bulb  ;  5.  the  colour,  length, 
thicknefs,  See.  of  tlie  umbilical  cord  ;  6.  their  tenden¬ 
cy  to  go  deep,  or  to  rife  near  the  furface ;  to  ramble 
wide,  or  to  adhcix'  clofe  to  the  ftem ;  7.  the  time  when 
the  bulbs  knot  and  fet ;  marking,  not  by  the  kalendar 
only,  but  alfo  compared  with  the  advance  of  the  plant 
above  gi-onnd  ;  8.  the  time  when  they  attain  petTcdl 
maturity  with  refpedl.  to  hze,  and  alio  that  peiiod  of 
their  o-rowth  at  which  they  lofc  the  herbaceous,  arui 
attain  "^the  farliiaceou?,  tafte  ;  9.  their  general  prolifi¬ 
cacy  ;  10.  how  long  they  may  be  kept,  at  what  feafon 
they  are  in  greateif  perfedlion  for  eating,*  e 

muft  r:ext  attend  to  the  particulars  ohfervable  above¬ 
ground  ;  as,  I.  the  general  height,  colour,  and  form 
of  the  ftem  ;  2.  their  tendency  to  pufh  out  many  or  few 
xlerr.5  from  a  root ;  3.  whether  they  ezrry  blolfom  or 
not ;  4.  the  form,  dimenfions,  and  colour  of  the  leaves; 
the  form,  colour,  and  general  habitude  of  the  blof- 
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fom  where  there  is  any  ;  6.  the  time  at  which  the  blof- 
fom  appears;  7.  the* tendency  they  have  to  jrroduce 
few  or  many  apples;  8.  the  tendency  they  have  to  pro¬ 
duce  thole  excrcfccnces  on  the  flalks  that  refemble  po¬ 
tatoes  below  ground,  which  may  be  called  air  potatoes  ; 
9.  the  comparative  hardntfs  cr  tendernefs  of  the  leaves, 
in  refpeft  of  frofl  or  other  variations  of  weather  that  af¬ 
fect  them.  And,  hj/y,  w’C  inuft.  attend  to  the  particulars 
that  concern  tlie  whole  plant;  as,  1.  the  foil  w^hich 
feems  belt  to  fult  each  kind  ;  2.  the  mode  of  culture 
tliat  beft  agrees  with  them  ;  3.  the  accidents  which  are 
moll  liable  to  afTeft  them  ;  and  in  general  every  parti¬ 
cular  that  could  Indicate  any  dilTcrence  betw*een  one 

kind  and  another.  r  t 

Our  author  next  confiders  the  circubiflances  of  raifing 
on  raiuiijr  fecdling  potatoes.  His  mode  of  mifing  them  w^asfimilar  to 
fpcf’Jmg pc-tliat  recommended  in  the  Georgical quoted  above; 
zatecs.  bg  differs  with  refpea  to  the  utility  or  fuccefs  of 

tint  mode.  It  has  been  alleged,  he  fays,  that  potatoes, 
wliich  have  been  long  propagated  by  means  of  bulbs, 
lofe  in  time  their  generative  quality,  as  to  become 
much  lefs  prolific  tlnn  at  firll ;  and  it  is  afTcitcd  that 
thofc  bulbs  which  have  been  lately  obtained  from  feeds 
are  much  more  prolific,  and  confequently  much  more 
profitable  for  bemg  emphiyed  *as  plants  than  othero : 
but  this  opinion  appears  to  have  been  adopted  with¬ 
out  fufficient  examination  :  for  there  appears  not  the 
fmallefl  indication  of  fuperior  prolificacy  in  thofc  raifed 
from  feeds,  but  rather  the  reveife.  ^  That  potatoes 
do  not  degenerate  in  point  of  prolificacy  in  confe- 
cmence  of  being  long  propagated  in  the  nfual  way, 
feems  to  be  confirmed  by  the  general  experience  of  all 
Europe.  It  is  now  "about  a  hundred  years  hnce  the 
potato  was  pretty  generally  cultivated  in  Ireland,  and 
xt  has  been  very  unlverfally  cultivated  In  Biitain  for 
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For  this  50  years  paft;  and  all  that  have  been  reared  in  it  fince  Poeatn. 
their  firfl  introdudion  two  hundred  years  ago,  a  very 
few  of  late  only  excepted,  have  been  propagated  from 
bulbs  only ;  fo  that  if  they  had  declined  in  point  of 
prolificacy,  the  degeneracy  fhould  in  this  time  have 
been  very  apparent.  Nothing  of  that  kind  however 
was  ever  remarked,  nor  any  infinuation  of  that  fort 
throwm  out,  till  the  difeover)^  of  rearing  potatoes 
from  feed  was  made,  when  it  was  for  the  firft  time 
heard  of.  There  are  many  perfons  now  living  who 
have  been  In  the  conftant  praclice  of  rearing  potatoes  for 
30  or  40  years  ;  and  notvvithftanding  the  general  ten¬ 
dency  that  mankind  have  to  difpraife  tlie  prefent,  when 
compared  to  pail  times,  yet  none  of  tliem  have  given 
the  hnaUcft  hint  of  degeneracy  in  this  refpc(5l.  And 
pcrhcips  it  will  be  found  that  this  Is  merely  a  groundlefs 
notion,  that  has  oiiglnated  from  the  partial  fondnefs  of 
thofe  who  firfi  propagated  this  plant  from  feed.  In  fa¬ 
vour  of  their  new  difeovery.  It  has  been  further  faid, 
that  by  raifing  potatoes  from  feed,  many  new  iixu\r 
valuable  kinds  may  be  obtained;  and  It  is  alfo  alferted  in 
the  Georgical  Indeed  an  opinion  of  obtaining  new 

varieties  of  plants  by  propagating  ,them  from  feed  uni- 
verfally  pre\^ls  among  naturahlls.  But  Dr  Anderfon,  in 
his  firit  paper,  devubts  whether  this  be  fa£l,  and  whetlicr, 
when  any  of  tlicfe  occur,  they  have  not  been  the  effe£l  of 
accidental  pofition  or  other  caiifes.  We  may  certainly 
(fays  he)  alfert  on  the  wlfole,  that  if  the  pradtice  of  rear¬ 
ing  potatoes  from  feeds  (hall  ever  be  prodiiftive  of  any 
advantages  to  fociety,  they  have  not  yet  been  difcovcied. 

Since  he  wrote  that  treatife  which  appears  in  tlie  Bath 
Papers,  voh  iv.  (and  of  which  we  are  now  giving  a 
fhoit  account),  liowevcr,  he  has  had  occalion  to  alter  liis 
opinion^  which  he  does  with  great  candour  In  vol.  v. 

The  experiment  which  induced  him  to  Jilter  his  opi¬ 
nion,  and  which  appears  to  be  decifive,  was  made  with 
the  feed  of  a  potato  procured  from  Ireland  of  a  very 
peculiar  kind.  Its  colour  was  a  dirty  dark  purple,  its 
(hape  a  round  irregular  bulb,  and  its  llcni  tall  and  up¬ 
right.  The  feeds  procured  from  this  pclalo  were 


Town  by  themfelves,  and  the  feedlings  when  of  a  proper 
fize  were  tranfplanted.  From  the  appearance  of  the 
Hems  he  foon  difeovered  that  they  were  not  all  of  one 
fort,  and  on  taking  them  up  the  variety  wrs  alrnofi  in¬ 
finite  ;  and  fuch  as  could  not  be  accounted  for  on  the 
pnnci})lc8of  a  mongrel  adulteration.  The  di/erfities  re- 
fpefted  colour,  fii ape,  Sic,  fome  of  which  he  enumerates. 

See  hath  Poplars,  vol.  v.  p.  127.  ;  fee  alfo  p.  35.  where 
Mr  Wimpey  controverts  the  Dodlor’s  funner  opinion. 

Refpe(!^ling  the  caufes  and  prevention  of  the  curledOn  the 
dtfeafe  in  potatoes  there  has  been  a  great  variety  of 
niojis,  which  we  have  detailed  at  fornt  length  under 
the  article  Agriculture,  p.  267  to  270.  Dr  An¬ 
derfon  confefi’es  that  he  cun  lay  but  little  pcJUive  as  to 
the  caiife  of  this  dlforder,  but  he  thinks  a  good  deal 
may  be  faid  on  the  ntgative  fide  of  the  quelticn.  It 
was  little  known  till  lately  (c),  and  in  the  northern 
parts  of  this  ifland  it  was  abfolutely  unknown  but  a  very 
few  years  ago  ;  and  even  now  in  the  more  remote  coi¬ 
ners  it  is  fiiil  Icfs  frequent  than  in  the  more  fouthern 
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(c)  In  tV.e  eighth  volume  of  the  Trer.faaions  of  the  I.ondon  Society  for  Encouragement  of  Arts,  &c..  ^ 
p.  43.  we  are  told  that  the  curl  firit  appeared  in  / 1764,  in  the  very  diftrict  in  Lancafirire  where  they  were  firft  ^ 
cultivated. 
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Potato,  and  more  commercial  diftn'fts  of  the  ifland.  It  has  as  is  common,  and  much  more  fo  than  In  the  year  'Potat 
been  fuppofed  that  nature,  fated  as  it  were  by  having  1775.  It  defervcs  alfo  to  be  remarked,  that  the  crop  — 
long  produced  this  plant  in  a  climate  not  deemed  con-  of  1 775  was  almoft  double  in  quantity  to  that  of  1777 
genial  to  it,  had  become  fo  far  exhaufted  as  to  occafion  Hence  a  dr>'  feafon  would  feem  to  auo-meut  the  produce" 
this  difeafe.  But  in  this  cafe,  the  more  northern  parts,  though  it  does  not  for  certain  in  alf  cafes  improve  the 


where  the  climate  is  moft  unfavourable,  fhould'have 
been  fooneft  affefted.  It  has  been  alfo  thought  that 
potatoes,  whofe  bulbs  are  froil-bitten  before  they  are 
houfed,  occafion  this  difeafe  in  the  plants  they  pro¬ 
duce.  But  the  faft  is,  that  they  are  leaft  liable  to  the 
difeafe  in  thofe  dillrifts  where  they  are  molt  expofed 
to  froft.  A  potato  can  never  indeed  be  benefited  by 
froft  ;  but  it  is  not  at  all  probable  that  the  being  touch¬ 
ed  by  it  occafions  the  curl.  The  taking  up  potatoes 
before  they  arrive  at  maturity  has  been  thought  to  oc¬ 
cafion  the  difeafe  ;  but  in  places  where  they  miifl:  be 
•taken  up  fo,  the  difeafe  is  fcarcely  known.  It  has  alfo 
been  thought  that  potatoes  obtained  from  feed  are  en¬ 
tirely  free  from  it.  But  Dr  Anderfon  gives  a  proof 
of  the  contrary  ;  for  one  half  of  the  plants  of  a  large 
field  planted  froni  potatoes  the  third  year  from  the  feed 
were  curled ;  while  another  field  adjoining  raifed  from 
potatoes  that  never  were,  that  he  knows,  produced  from 
feed  in  this  country,  had  fcarcely  one  curled  plant  in 
the  w^hole.  The  difeafe  has  been  fuppofed  by  others 
to  arife  from  the  foil  or  feafon.  But  that  this  is  not 
the  cafe,  appears  from  the  circiimftance  of  a  fingle  field 
which  Dr  Anderfon  planted  with  potatoes  of  the  very 
fame  fort,  but  obtained  from  different  perfons.  The  ridges 
W'ere  intennixed,  and  the  one  was  very  much  curled,  and 
the  other  perfedly  free.  The  difeafe,  therefore,  appears 
to  arife  from  infeded  feed;  it  is  however  poffible  that  it 
may  be  communicated  by  juxtapofition  ;  and  if  fo,  the 
difeafe  might  be  in  a  great  meafure  if  not  entirely  avoid¬ 
ed,^  by  pulling  out  thofe  that  fhowed  the  leall  fymptom 
of  it,  on  their  firfl  appearing  above  ground. 

In  the  T.  ranfaftions  of  the  London  Society  for  en¬ 
couragement  of  arts,  &c.  we  find  a  good  deal  about  the 
curl  difeafe.  Many  of  the  writers  agree  in  opinion  with 
Dr  Anderfon  in  many  particulars;  and  particularly,  that 
though  the  difeafe  may  be  prevented,  we  do  not  yet 
know  enough  of  its  nature  to  be  able  to  cure  it.  See 
their  yol.  viii.  p.  i8,  &c.  ix.  p.  52,  &c.  and  x.  p.  75. 
In  this  lafl  volume  we  are  told  that  the  principal  caufes 
of  the  curl  are  three  :  i.  From  their  being  forced  by 
cultivation  to  overgrow  their  power  for  vegetation  ; 
2.  From  their  vegetative  power  being  dried  up  in  ebb 
foil  by  the  fcorching  heat  of  the  fun  ;  and,  3.  From 
their  being  expofed  too  long  after  they  are  cut  in  fets 
before  they  are  planted. 

me  1011  ^  generally  and  very  naturally  believed  that  a  dry 
ami  feafon  ^  i^^lbn  neceffarily  produces  the  drieft.  po- 

njofl  pro-  tatoes.  But  there  is  good  reafon  to  doubt  the  truth 
pcrforpo.^f  the  opinion.  The  year  1775  was  the  drieft  and 
warmeft  feafon  that  has  been  known  in  Scotland  within 
the  memoiy  of  man,  yet  the  potatoes  of  that  year’s 
crop  were  watery  almoft  to  a  proverb  ;  on  the  other 
hand,  the  potatoes  of  crop  1777,  although  it  was  a  re- 
markably  rainy  feafon,  were  as  dry  and  meally  at  leaft 
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On  the  foil 


tatoes. 


quality,  of  this  crop  :  nor  does  a  dry  foil  neceffarily 
infure  meally  potatoes ;  for  our  author  fays  he  has  often 
feen  potatoes  of  the  fame  kind,  and  of  the  fame  yearns 
produce,  reared  in  two  different  places ;  the  one  of 
them  in  a  naturally  damp  foil,  which  turned  out  to  be 
much  freer  and  more  meally  than  the  others  which 
were  reared  on  a  drier  and  fliarper  foil.  He  confeffes, 
that  he  has  alfo  often  feen  it  turn  out  in  faft,  that  po¬ 
tatoes  raifed  in  thofe  diftridls  where  the  foil  is  hot  and 
fandy,  are  ufually  more  free  and  tender  than  thofe  raifed 
in  countries  where  the  foil  is  cold  and  damp.  Our 
author  tries  to  account  for  thefe  contradictory  pheno¬ 
mena  by  conjefturing  the  probable  caufe  of  the  watery- 
nefs  or  drjmefs  of  a  crop.  He  afks.  Whether  in  this 
refpedt  the  crop  is  anywife  affedted  by  the  degree  of 
ripenefs  that  the  plants  employed  for  feed  may  have  at¬ 
tained  in  the  preceding  feafon  ?  That  this  is  the  cafe 
he  thinks  highly  probable.  Potatoes  which,  on  ac¬ 
count  of  the  richnefs  or  other  peculiarity  of  llie  foil, 
continue  in  a  ftate  of  vegetation  highly  luxuriant  till 
they  are  nipped  by  froft,  or  checked  in  their  growth  by- 
other  inclemencies  of  the  feafon,  have  much  lefs  chance 
of  being  dry  and  meally  than  others  of  the  fame  fort 
which  Irave  attained  their  full  growth  before  the  cold- 
nefs  or  inclemency  of  the  w'eather  checked  them.  But 
our  author’s  queftion  does  not  relate  to  this,  but  to  the 
effeft  thefe  unripe  potatoes,  ufed  as  feed,  would  have 
on  the  fucceeding  crop  ;  a  circuniftance  which  experi- 
ence  alone  can  determine.  “  But  even  if  it  fliould  be 
found  (continues  our  author)  that  the  maturity  of  the 
feeds  affefted  the  quality  of  the  potatoes,  it  would  not 
follow  invariably  that  the  feeds  produced  on  early  dry- 
foils  would  be  better  than  thofe  from  later  foils ;  becaufe 
It  might  fometlines  happen  from  local  pofition,  and 
other  accidental  circumftances,  that  the  growth  of  the 
potatoes  in  the  dry  early  foil  might  be  checked  by  frofts 
many  weeks  before  thofe  on  the  other  foil  were  affeaed, 
in  confequence  of  which  the  plants  in  the  cold  foil  might 
attain  to  more  perfea  maturity  than  thofe  on  the  drier 
one.  I  mention  this  peculiarity  merely  to  Ihow  how  cau- 
tious  the  farmer  ought  to  be  in  adopting  general  conclu- 
fions  without  carefully  attending  to  all  the  collateral  cir- 
cumftances  that  may  aftea  his  experiment.  I  ftiall  only 
farther  add  on  this  head,  that  I  had  occafion  to  know 
well  a  dry-  warm  fpot  of  ground  on  which  the  ftems  of  the 
potatoes  of  crop  1776  were  froft-bitteii  at  leaft^x  weeir 
before  thofe  on  another  fpot  at  fome  miles  diftance  from 
it,  where  the  foil  was  naturally  more  cold  and  damp, 
w-ere  in  the  fmalleft  degree  affeaed  by  it.  It  likew'ife 
fo  happened,  that  the  potatoes  raifed  on  the  firft-men- 
tioiied  fpot  in  the  year  1777  (their  own  froft-bltten  (d) 
feed  was  employed)  had  fuch  a  peculiar  acrid  and  bit- 
terifti  tafte  as  to  be  hardly  at  all  eatable,  w-hile  thofe  in 
the  colder  place  of  that  crop  had  nothing  of  that  un- 
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Pctato.  iifual  tafte.  Whether  thi3  diverfity  was  occafioned  by 

*“^v -  the  circiimftance  here  alluded  to,  I  do  not  take  it  on  me 

to  fay.  In  matters  of  fuch  nice  difquifition  as  the  pre- 
fcnt,  many  fa<^s  obtained  by  very  accurate  obfervalion 
are  neceffary  before  any  conclufion  can  be,  relied 

Potatoes,  when  planted  in  water,  (hoot  out  a  great 
number  of  fine  w^hite  roots  like  threads  Into  the  water  ; 
but  on  none  of  them  is  t^sere  to  be  found  the  leafl  ap¬ 
pearance  of  a  bulb ;  while  on  the  other  hand  the  pota¬ 
toes  in  that  cafe  alw^ays  grow  on  the  top.  P.  tatoes  are 
found  to  be  extremely  ufeful  in  bringing  exhaiillcd  land 
into  heart  again.  Sec  Agriculture,  n  35  and  186, 
p.  30Q,  col.  I.  ''Phe  bifiiop  of  Killalue  in  Ireland  di- 
reds  the  ufe  of  them  for  this  purpofe  in  a  letter  in  the 
B(Uh  Paprrst  voL  4.  p.  232,  and  confirms  its  iitUity  in 
this  refped  by  experiments  of  his  owm.  In  the  loth 
Vol.  of  the  *Tranf&S'toni  of  the  London  Society  for  Knotu 
ra^ement  of  Arts,  &c.  p.  34,  there  is  alfo  a  moll  decifive 
proof  of  this  utility. 

We  have  been  induced,  from  the  extenfive  utility  of 
this  root,  to  extend  our  obfervations  on  the  fiibjed  to  a 
greater  length  than  w^e  fhould  otherwife  have  done. 
Such  of  our  readers  as  wifh  for  further  infonnation, 
will  of  couife  confult  the  books  from  which  w^e  have 
made  up  the  prefent  article,  as  wtU  as  other  books 
on  Agnculture  ;  in  which  they  will  find  the  obfer- 
vations  and  experiments  which  W'e  have  mentioned  at 
muchgreatcr  length  than  we  could  pofTibly  give  them.  In 
die  fixth  volume  of  the  Bath  Society  Papers  there  is  an 
excellent  paper  on  the  culture  of  potatoes  and  feeding 
Vioga  wutli  them  during  fevtn  years  by  John  Billingfley 
Efq;  of  which  our  limits  do  not  permit  us  to  take  par¬ 
ticular  notice.  There  are  alfo  a  variety  of  other  papers  in 
the  feveral  volumes  of  that  work,  as  well  as  in  the  Traiif- 
adions  of  the  London  Society,  which  we  have  already 
feveral  times  mentioned;  w  hlch  will  deferve  the  particular 
attention  of  fuch  as  wifh  well  to  the  poor,  or  have  a  defire 
ftill  farther  to  extend  the  utility  of  this  moil  valuable 
root.  We  have  already  mentioned  a  cheap  preparation 
by  means  of  potatoes  for  the  poor,  fee  Agriculture, 
n  '  161 ;  and  w'e  fhall  finifh  the  prefent  article  with  a  re¬ 
ceipt  to  make  a  potato  herrico,  which  may  be  equally  ufe- 
fnl  to  thofe  wdiofe  circumftarices  are  not  fuch  as  to  make 
them  regardlefs  of  economy.  We  take  it  from  the  Gentle¬ 
man’s  Magazine,  and  give  it  in  the  words  of  a  perfon 
who  had  tried  the  experiment. 

Scrape  the  (kin  clean  off  four  pounds  of  good  i-aw 
potatoes,  then  wafli  tliem  clean  in  fair  water :  take  two 
pounds  of  beef,  one  of  mutton,  and  one  of  pork ;  or 
as  you  like  heft,  four  pounds  of  any  of  thefe  meats;  cut 
them  into  pieces  of  three  or  four  ounces  each,  feafon 
them  very  well  wdth  pepper  and  fait  and  a  good  onion 
chopped  very  fmall :  have  ready  a  (Irong  wide- mouthed 
ftone-jar,  fuch  as  hares  are  ufiially  jugged  in  ;  flice  thin 
a  layer  of  the  potatoes  into  the  jar,  then  a  layer  of  the 
feafoned  meat  over  them,  and  fo  alternately  layei*^  of 
potatoes  and  meat;  let  your  uppermoll  layer  be  potatoes, 
lb  that  your  jar  be  about  three  quarters  full,  but  put 
no  water  into  your  jar;  then  clofe  or  (lop  the  mouth  of 
it  with  a  large  well-f  tted  piece  of  cork,  covering  the 
fame  with  a  tlrong  piece  of  canvas,  and  tyeing  it  down 
with  pack-thread,  fo  as  only  a  little  of  the  ileam  may 
’efcape  in  the  flew  ing  ;  for  a  little  fhould  coiillantly  eva¬ 
porate  from  the  fide  of  the  cork  to  fa\*e  the  jar  from 
burfling.  Then  place  your  jar  upright  ia  a  kettle  of 
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cold  water  on  the  fire,  fo  as  the  mouth  of  the  jar  may  Tetato 
be  always  two  inches  above  the  water  in  the  kettle  when  ^  H 
boiling.  The  herrico  in  the  jar  will  begin  to  boil  fome  ^ 

minutes  foorer  than  the  water  in  the  kettle,  and  that  for 
obvious  reafons.  In  about  an  hour  after  the  water  in  the 
kettle  begiiis  to  boil,  your  hernco  will  be  fully  flewed. 

Then  take  out  and  open  the  jar,  pour  out  the  herrico 
into  a  deep  difh,  and  ferve  it  up. 

This  Excellent,  w'holefome,  and  economical  difh  fup- 
plies  an  agreeable  dinner  twice  a  we<.k  to  a  family  con- 
fifling  of  three  grown  people,  and  three  children  under 
fourteen  years  of  age,  where  neither  health  nor  good  llo* 
mnehs  are  wanting,  thanks  to  God  :  and,  in  point  of 
economy  we  miift  oblci  vt,  that  here  is  the  wdiole  article 
of  butter  faved,  as  alfo  the  whole  article  of  bread,  or 
nearly  fo;  nor  does  there  require  fo  lar^e  or  fo  continued 
a  fire,  nor  fo  much  time  or  trouble  as  is  necefFaiy'  for  the 
drelTing  of  many  other  difhes  that  by  no  nKans  deferve 
the  prcfererice  to  this  excellent  herrico. 

We  have  alfo  (by  way  of  change)  made  it  with  pow¬ 
dered  beef,  fometimes  with  powdered  pork,  fometimes 
wath  half  frefii  beef  or  mutton  and  half  pickled  pork, 
and  found  it  good  in  all  thefe  ways,  particularly  with 
three  pounds  of  frefii  beef  and  one  of  pickled  pork.  Wc 
have  left  off  fending  pies  and  flews  to  the  bakers.  Wc 
fometimes  (in  a  larger  kettle)  boil  a  fmall  piece  cf  pow¬ 
dered  beef  along  fide  of  the  jar,  by  continuing  the  boil- 
ingan  hour  and  an  Inilf  longer,  and  this  ferves  us  to  cal 
cold  the  next  day,  with  hot  garden-fluff  or  a  pudding* 

Pot ArO’- Bread.  See  BkE  !D  of  P.  tatoes, 

Spatijd)  Potato,  See  Convolvulus,  rP  5. 

POTENT,  or  PoTENCE,  in  hfraldr}’,  a  tenu  fork 
kind  of  crofs,  vvhofe  ends  all  terminate  like  the  head  of 
a  crutch.  It  is  otherwife  called  the  'JertfaUm  crofsy  and 
is  reprefented  Plate  CCXXIX,  fig.  12,  i  2. 

POTEN'riA  (power),  that  whereby  a  thing  h 
capable  either  of  acling  or  being  a£lcd  upon. 

PO  FENTIAL,  in  the  fchools^  is  ufed  to  denote 
and  diilinguifh  a  kind  of  qualities,  which  are  fuppofed 
to  exiil  in  the  body  potenra  only  ;  by  which  they  arc 
capable  in  fome  meafurc  of  affe<5ling  and  imprcffiiig  on 
us  the  ideas  of  fuch  qualities,  thoui^h  not  aflnally  inhe¬ 
rent  in  themfelves;  in  which  fenfe  we  fay,  potential  heat, 
potential  cold,  See, 

PoTkNTiAL  Cautery^  In  medicine,  denotes  the  con- 
fuming,  or  reducing  to  an  efehar,  any  part  of  the  hu¬ 
man  body  by  a  cauflic  alkaline  or  metallic  fait,  &c.  in- 
ftead  of  a  red-hot  iron,  which  lafl  is  called  the  aaual 
cautery. 

Potential,  in  grammar,  an  epithet  applied  to  one 
of  the  moods  of  verbs.  The  potential  is  the  fame  in 
form  with' the  fubjundtive,  and  is,  according  to  lluddi- 
man,  implied  in  that  mood,  for  which  reafon  that  gram¬ 
marian  rejedls  it ;  but  others  will  have  it  to  differ  from 
the  fiibjiiridtive  in  this,  that  it  always  implies  in  it  cither 
pojfumy  voJoy  or  debeo.  It  is  fometimes  called  the  pcrm’fjive 
mood^  becaufc  it  often  implies  a  permiffion  or  conceffioh 
to  do  a  thing.  See  Grammar* 

POTENT  ILL  A,  silver-weed,  nvVd  tan  fey,  or 
cinquefoil :  A  genus  of  the  pentag)una  order,  belonging 
to  the  icofandria  clafs  of  plants;  and  in  the  natural  me¬ 
thod  ranking  under  the  35th  order,  Sentirofr,  The  ca¬ 
lyx  is  decemfid  ;  there  arc  five  petals  ;  the  feeds  round- 
ifh,  naked,  and  affixed  to  a  fmall  dry'  receptacle.  The 
fpecies  are,  i.  The  fruticofa,  or  fhrubby  potentilla,  com*^ 
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Pfitcntllla,  monly  called  Jhruh-clnquefoiL  This  rifes  with  a  fhort 
i  oteniim.  ftem,  dividing  Into  a  branchy  full  head,  three  or 

four  feet  high ;  clofely  ganiifned  with  pinnated  leaves  of 
five  oblong,  narrow,  acute^pointed,  foHoIes,  pale  green 
above,  and  whitifh  underneath  ;  and  the  branches  termi¬ 
nated  by  clufters  of  large,  fpreading,  yellow  dowers. 
This  is  a  beautiful  deciduous  dowering  fhrub,  worthy  a 
place  in  every  curious  collection.  It  grows  wild  in 
Yorkfhireand  other  northern  parts  of  England,  &c.  but 
has  been  long  cultivated  in  gardens  as  an  ornamental 
•  dirub.  2.  The  reptans,  or  creeping  common  five-leaved 
potentilla,  or  five-leaved  grafs,  hath  a  thick  fibry  root, 
flender,  trailing,  repent  ftalks,  digitated,  five  dobed,  pe- 
tiolated  leaves,  and  yellow  dowers  fiiigly.  3.  The  ru- 
peftris,  or  mountain  upright  cinquefoil,  hath  upright 
italks,  eight  or  nine  inches  high;  pinnated  five  and  three- 
lobed  alternate  leaves,  having  oval  crenated  lobes,  and 
the  ftalks  terminated  by  fmall  white  dowers.  4.  The 
reCla,  or  eredl  feven-lobed  yellow  cinquefoil,  hath  ereCt 
ftalks,  feven-lobed  leaves ;  having  three  lobes  fpear- 
diaped  and  ferrated,  green  and  hairy  on  both  fides,  and 
the  ftalks  terminated  by  coiymbofe  clufters  of  yellow 
dowers.  5.  llie  fragaroides,  or  ftrawberry-like  trailing 
potentilla,  hath  a  fomewhat  tuberous  root,  furnifiied 
with  many  long  fibres,  long  trailing  {hoots,  rooting  at 
the  joints  ;  pinnated,  moftly  three-lobed  leaves,  having 
oval  lobes,  with  the  extreme  lobe  the  largeft,  and  clufters 
of  fmall  white  dowers.  This  fpecies  bears  a  great  re- 
femblance  to  the  fmall  fterile  ftrawbeny  plants.  6.  I'he 
argentea,  filvery  upright  potentilla,  hath  upright  ftalks, 
'branching  a  foot  high;  and  five-lobed  leaves,  having 
the  lobes  wedge-fhaped,  cut  on  the  edges,  hoary  and 
v/hite  underneath,  and  the  branches  terminated  by  fmall 
yellow  dowers. 

All  thefe  plants  dower  in  June  and  July;  the  dowers 
arc  compofed  each  of  five  roundlfh  petals,  and  about 
20  ftamina.  They  are  aU  veiy  hardy,  and  may  be  em¬ 
ployed  in  the  different  compartments  of  the  pleafure 
ground.  Their  propagation  is  very  eafy.  The  fhrubby 
potentilla  may  be  propagated  abundantly  by  fuckers, 
layers,  and  cuttings ;  all  of  which  will  readily  grow, 
and  make  plants  in  one  year,  which  after  having  two  or 
three  years  growth  in  the  nurfeiy  will  be  fit  for  any  of 
the  (hrubbeiy  compartments.  AH  the  herbaceous  kinds 
may  be  propagated  by  parting  the  roots  in  autumn  or 
fpring,  or  by  feed  in  any  of  thofe  feafons. 

POTERIUxM,  GARDEN  burnft:  A  genus  of  the 
polyandria  order,  belonging  to  the  monoccia  clafs  of 
plants ;  and  in  the  natural  method  ranking  under  the 
54th  order,  Mifceliane6P,  The  male  calyx  is  tetraphyl- 
lous  ;  the  corolla  quadripartite  ;  and  there  are  from  30 
to  40  ftamina.  T  lie  female  calyx  is  tetraphyllous  ;  the 
corolla  quadripartite  ;  there  are  tw'o  piftils  ;  the  berry 
is  formed  of  the  indurated  tube  of  the  corolla.  The 
fpecies  are,  i.  The  fanguiforba,  or  common  garden  bur- 
net,  hath  fibry  perennial  roots,  crowned  by  a  large  tuft 
of  pinnated  leaves,  or  fix  or  feven  pair  of  fawed  lobes, 
germinated  by  an  odd  o-ne  ;  upright  angular  ftalks,  di¬ 
viding,  and  branching  a  foot  and  a  half  high,  termi¬ 
nated  by  oblong  fpikes  of  purplifh  red  {lowers.  This 
fpecies  grows  wild  in  England,  in  chalky  foils ;  but  has 
been  long  cultivated  as  a  choice  falad-herb  for  winter 
and  fpring  ufe,  it  being  of  a  warm  nature  ;  the  young 
leaves  are  the  ufeful  parts.  It  is  perennial  in  root,  and 
retains  its  radical  leaves  all  the  year,  but  the  ftalks  are 


annual.  ^  2.  The  hybridum,  hybrid  agrimony-leaved  Potcrlum 
Montpelier  burnet,  rifes  with  upright,  taper,  clofely  II 
gathered  ftalks  two  feet  high ;  pinnated  odoriferous 
leaves  of  three  or  four  pair  of  fawed  lobes,  terminated 
by  an  odd  one  ;  and  the  ftalks  terminated  by  long  foot- 
ftalks  dividing  into  fmaller,  each  fiipportiiig  a  fmall 
roundifl-i  fpike  of  fiow^rs.  This  fpecies  often  proves 
biennial ;  but  by  cutting  down  fome  of  the  ftalks  before 
they  flower,  it  will  caufe  It  to  multiply  at  bottom,  and 
become  abiding.  3.  Poterlum  fpinofum,  ftirubby  fpi- 
nous  burnet  of  Crete,  hath  a  fhrubby  ftem  and  branch¬ 
es,  rifing  a  yard  high,  armed  with  fpines  ;  fmall  pin¬ 
nated  evergreen  leaves,  of  fix  or  feven  pair  of  lobes,  ter¬ 
minated  by"  an  odd  one,  and  the  branches  terminated  by 
fmall  heads  of  greenifh  flowers. 

All  thefe  fpecies  flow^er  in  June  and  July,  fuc- 
ceeded  by  ripe  feeds  in  Autiunn.  They  are  all  na- 
turaUy  perennial ;  but  the  two  herbaceous  ones  arc 
abiding  in  root  only  ;  the  other  in  root,  ftem,  and 
branches ;  the  two  former  are  hardy,  and  the  third  re¬ 
quires  (helter  in  winter.  The  firft  fort  merits  culture 
in  every  kitchen-garden  for  winter  and  fpring  falads. 

Some  plants,  both  of  the  firft  and  fecond  forts,  may  be 
introduced  in  the  herbaceous  colle6lIon  in  the  pleafiire- 
garden  for  variety.  The  third  fort  muft  be  kept  al¬ 
ways  in  pots  to  have  {belter  in  winter.  They  are  all 
ealily  propagated,  the  firft  fort  by  feed  and  by  parting 
the  roots,  ^'he  fecond  fort  may  alfo  be  inc'reafed  by 
feeds  and  flips  off  the  root,  as  for  the  former  fort.  And 
the  propagation  of  the  third  is  by  flips  or  cuttings  of 
the  branches  in  fpring  and  fummer,  planted  in  potsT  and 
placed  under  glaffes,  giving  {hade  and  water ;  or  might 
be  foi'warded  more  by  plunging  them  in  a  hot-bed.  ^ 

Burnet  is  of  a  heating,  drying  nature,  cordial  and 
alexipharmac  ;  in  fummer,  the  leaves  are  ufed  for  cool 
tankards,  to  give  the  wine  an  agreeable  flavour.  The 
powder  of  the  root  of  the  firft  fpecies  is  commended 
againft  fplttlng  of  blood,  bleeding  at  the  nofe,  dyfeu- 
teries,  and  difeafes  attended  with  violent  fecretions.  la 
winter  and  fpring,  the  young  tender  leaves  are  ufed  ia 
falads.  For  its  ufes  as  food  for  cattle,  fee  Agricul.. 

TURE,  n^  I  84. 

POTHOS,  in  botany;  a  genus  of  the  polyandria 
order,  belonging  to  the  gynandria  clafs  of  plants.  The 
fpatha  or  flieath  is  a  Ample  fpadix  covered ;  there  is  no 
calyx,  but  four  petals,  and  as  many  ftamina  ;  the  ber¬ 
ries  difpermous. 

POTION,  a  liquid  medicine,  conlifting  of  as  much 
as  can  be  drunk  at  one  draught. 

POTIPHAR,  or  Putiphar,  an  officer  of  the 
court  of  Pharaoh  king  of  Egypt,  and  general  of  his 
troops,  according  to  our  traiiflation,  Ee  Clerc,  and  the 
verfion  of  the  vulgate;  but  according  to  the  Hebrew  and 
Septuagint,  the  chief  of  his  butchers  or  cooks.  The 
Hebrew  text,  the  Septuagint,  and  vulgate,  call  him  Eu¬ 
nuch.  But  it  is  probable  it  in  this  place  means  only 
an  officer  of  the  king's  court,  for  he  was  certainly 
married  and  had  children.  We  have  no  other  accounts 
of  him  but  wffiat  appear  in  feripture ;  and  that  account 
is  too  generally  known  to  require  to  be  enlarged  on  in 
this  place.  See  Genefis  xxxviii.  xxxix.  &c. 

POTOSI,  a  city  of  Peru  in  South  America,  fitURf. 
ted  at  the  bottom  of  a  mountain  of  that  name,  in  which 
is  the  richeft  filver  mine  ever  difeovered.  To  give  an 
idea  of  its  richnefs,  we  ftiall  mention  its  produce  at  dif- 

fercBi 
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V(,tf^arri,  fcrent  tunes.  Excliifive  of  wliat  was  not  regillered, 
Potr.  fjjyg  Raynal,  and  was  fmuggled  away,  the  fifth 

part  belonging  to  the  government,  from  1545  to  1564, 
♦  »5*»^75l  amounted  to  36,450,000  livres  ^  per  annum.  But  this 
abundance  of  metals  foon  decreafed.  From  1564  to 
1585,  the  animal  fifth  p.art  amounted  to  no  more  than 
5  ^^32,? Ill.  15,187,489  livres  four  fols  From  1585  to  1624, 
,  it  amounted  to  12,149,994  livres  12  fols  f .  h^rom 
^ "  1624  to  1633,  to  6,074,997  livres  fix  fols  j.  From 
^15  2,11  .  tfils  lail  period,  the  produce  of  thefe  mines  hath  fo  evi- 
3  7^.  yfl.  den tly  decreafed,  that  in  1763  the  fifth  part,  belong¬ 

ing  to  the  king,  did  not  exceed  1,364,682  livres  12 
j  ^  II*  Situated  in  W.  Long.  67.  S.  Lat.  22.  See 
'**  ^  ‘  the  article  Peru,  p.  220,  coL  2. 

POTSDAM,  or  Postdam,  a  town  of  Germany,  in 
the  circle  of  Upper  Saxony,  with  a  palace,  belonging 
to  the  king  of  Pnifiia.  It  is  fcated  in  an  ifland  ten 
miles  in  circumference,  formed  by  the  rivers  Sprae  and 
Havel.  The  palace  is  ver)^  curious,  and  finely  built 
upon  a  delightful  fpot  1 2  mile^  weft  of  Berlin.  E. 
Long.  13.  42.  N.  Lat.  52.  34.  Reilbeck  in  his  travels 
informs  us,  that  the  houfes  in  Potfdam  are  ftill  finer 
than  thofe  of  Berlin  ;  but  like  them  they  are  inhabited 
only  by  perfons  of  the  lower  and  middling  ranks. 

POTT  (Percival),  was  born  in  London  in  1713.  He 
received  the  firft  rudiments  of  his  education  at  a  private 
fchool  at  Darnc  in  Kent ;  and  became  an  apprentice 
to  Mr  Nourfe,  one  of  the  furgeons  of  St  Bartholo¬ 
mew’s  hofpital  ;  of  which  hofpital,  in  1744*5, 
defied  an  afiiftant  fiirgeon,  and  in  1 749  appointed  one 
•  of  the  principal  furgeons.  In  1 746,  he  married  the 
daughter  of  Robert  Cruttenden,  Efq.  His  firft  pub¬ 
lication  is  faid  to  have  been  planned  in  1756,  during 
his  confinement  in  confcqiicnce  of  a  compound  fracture 
of  the  leg  :  from  that  time,  his  pen  was  feldom  long 
unemployed.  His  pradice  and  his  reputation  were 
now  rapidly  increafing  :  in  1 7^4>  eleded  a  fel¬ 

low  of  the  Royal  Society  ;  and  aftenvard  was  compli¬ 
mented  with  honorary  diplomas  from  the  Royal  Col¬ 
leges  of  Surgeons  at  Edinburgh  and  in  Ireland.  In 
1787,  he  refigned  the  office  of  fiirgeon  to  St  Bartho¬ 
lomew’s  hofpital,  “  after  having  ferved  it  (as  he  ufed 
to  fay),  man  and  boy,  half  a  century  and  on  the  22d 
of  Decem.ber  1788,  after  an  illnefs  of  eight  days,  he 
expired. 

The  labours  of  the  greateft  part  of  his  life  (fays 
Mr  Earle,  who  publifhed  his  Chirurgical  works),  were 
without  relaxation  ;  an  increafing  family  required  his 
iitmoft  exertion  '  of  late  years  he  had  a  villa  at  Neaf- 
den  ;  and  in  the  autumn  iifually  paffed  a  month  at 
Bath,  or  at  the  fea-fide.  Thus,  though  he  gathered, 
as  he  exprefled  it,  fome  of  the  fruit  of  the  garden 
which  he  had  planted  as  he  went  along,  and  always 
lived  in  a  generous  and  hofpitable  manner,  at  the  fame 
time  bellowing  on  foui  fons  and  four  daughters  a  libe¬ 
ral  and  neceft'arily  expenfive  education,  and  ^pplyii^g 
large  fums  to  their  eftalftifhment  during  his  lifetime, 
he  left  an  ample  provifion  for  them  at  his  deceafe.  A- 
mong  his  papers  was  found,  what  he  had  often  men¬ 
tioned,  a  fmall  box,  containing  a  few  pieces  of  money, 
being  the  whole  which  he  ever  received  from  the  wreck 
of  his  father’s  fortune.  With  this  was  depofited  an 
exafl  account  of  every  individual  fee  which  a  long 
life  of  bufinefs  had  produced  — abundant  evidence  of 
well  'fpent  time,  and  the  induftrious  application  of  abi¬ 


lities,  to  which  the  res  angujla  domi^  at  the  commence- 

ment,  probably  adled  more  powerfully  as  an  incentive  ^ 

than  as  an  obftacle.” 

POTTER  (Chriftoplu.T),  a  learned  Englifh  divine, 
was  born  in  1591,  and  bred  at  Oxford.  In  1633,  he 
publifhed  his  “  Anfwer  to  a  late  Popifli  Plot,”  in  titled 
Charity  nvjlaken^  which  he  wrote  by  fpccial  order*  of 
King  Charles  I.  whofe  chaplain  he  was.  In  1634,  he 
was  promoted  to  the  deaneiy  of  Worcefter ;  and,  in 
1640,  was  conftituted  vice-chancellor  of  the  iiniverfity 
of  Oxford,  in  the  execution  of  which  office  he  met  with 
fome  trouble  from  the  members  of  the  long  parliament. 

Upon  breaking  out  of  the  civil  wars,  he  fent  all  his 
plate  to  the  king,  declaring,  ‘‘  that  he  would  rather, 
like  Diogenes,  drink  in  the  hollow  of  his  hand,  than 
that  his  majelly  fhoiild  want  and  he  afterwards 
fuflered  much  for  the  royal  caiife.  In  confidenition  of 
this  he  was  nominated  to  the  deanery  of  Durham  in 
1 646,  but  was  prevented  from  being  inftalled  by  bis 
death,  which  liappened  about  two  months  after.  He 
was  a  perfon  learned  and  religious,  exemplar}^  in  his 
converfation,  courteous  in  his  carriage,  of  a  fvveet  and 
obliging  nature,  and  of  a  comely  prefeiice.  lie  was  re* 
markable  in  his  chanty  to  the  ])oor. 

Potter  (Dr  John),  arclibilliop  of  Canterbuiy,  was 
tlie  foil  of  a  linen-draper  at  Wakefield,  in  Yoikfhirc, 
where  he  wa.s  born  about  the  year  1674.  He  ftudied 
at  Uiiivcrfity  college,  Oxford;  and  at  19  publiflied 
V ariantes  leti tones  not£  ad  Plutarchi  lihrum  dc  aud'iendis 
poet  IS  ;  ad  Bafilil  magnl  oraiionem  ad juvenesy  quomodo 

cvmfruBulegerepoffint  Gracorum  HbroSy  8vo,  1693.  In 
1697,  came  out  his  edition  of  Lyrephron,  in  folio; 
which  is  reckoned  the  beft  of  that  obfcure  writer:  foon 
after,  he  publiflied  his  Antiquities  of  GreecPy  2  vols  8vo. 

Thefe  works  eftablifhed  his  literary  reputation,  and  en¬ 
gaged  him  in  a  correfpondence  with  Grseviiis  and  other 
learned  foreigners.  In  1 706,  he  was  made  chaplain 
to  the  queen  ;  in  1715,  bifliop  of  Oxford  ;  and  in  i  73  7, 
he  fucceeded  archbifhop  Wake  in  the  fee  of  Canter¬ 
bury  ;  which  high  ftation  he  fiipported  with  much  dig¬ 
nity  until  his  death  in  1747.  He  was  a  learned  and 
exemplary  churchman  ;  but  not  of  an  amiable  difpo- 
fition,  being  but  too  llrongly  tin£lured  with  the  pride 
of  office  ;  nor  is  it  to  his  credit  that  lie  difinherited  his 
cldeft  fon  for  marrying  below  his  rank  in  life.  His 
“  Theological  works,  containing  fermons,  charges,  dif- 
courfts  on  church-government,  and  divinity  leclures,” 
were  printed  at  Oxford,  in  3  vols,  8vo,  1753. 

POTTERY,  the  manufaflure  of  earthen-ware,  or 
the  art  of  making  earthen  veffels.  See  Dnhr-lVare^ 

S^oN E-Ware y  and  Porcelain,  &c. 

The  wheel  and  lathe  are  the  chief  and  almoft  the 
only  inftruments  in  pottery :  the  firft  for  large  works, 
and  the  laft  for  fmall.  The  potter’s  wheel  conlifts  prin¬ 
cipally  in  the  nut,  which  is  a  beam  or  axis,  whofe  foot 
or  pivot  plays  perpendicularly  on  a  free-flone  foie  or 
Iwttom.  From  the  four  corners  of  this  beam,  which  , 
does  not  exceed  two  feet  in  height,  arife  four  iron 
bars,  called  the  [pokes  of  the  ^uheel ;  whicli  forming  dia¬ 
gonal  lines  with  the  beam,  defeend,  and  are  faltened 
at  bottom  to  the  edges  of  a  ftrong  wooden  circle,  four 
feet  in  diameter,  perfedlly  like  the  felloes  of  a  coach- 
whcel,  except  that  it  has  neither  axis  nor  mdii,  and 
is  only  joined  to  the  beam,  which  ferves  it  as  an  axii 
by  the  iron-bars.  The  top  of  the  nut  is  flat,  of  a  cir- 
3  K  2  cnlar 
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Pottery  cular  ngure,  and  a  foot  In  diameter  :  and  on  tliis  Is  laid 
Bore^t  which  is  to  be  turned  and  fafhioned.  I'he 

>.o\e.ty>  difpofed  is  encompafTcd  with  four  Tides  of 

four  different  pieces  of  wood  faftened  on  a  wooden 
frame ;  the  hind-piece,  which  is  that  on  wliich  the 
workman  fits,  is  made  a  little  inclining  towards  the 
wheel ;  on  the  fore-piece  are  placed  the  prepared  earth ; 
on  the  Tide-pieces  he  refts  his  feet,  and  tliefe  are  made 
inclining  to  give  him  more  or  leTs  room.  Having  pre¬ 
pared  the  earth,  the  potter  lays  a  round  piece  of  it  on 
the  circular  head  of  the  nut,  and  fictiiig  down  turns 
the  V  heel  witli  his  feet  till  it  has  got  the  proper  velo¬ 
city  ;  then,  wetting  his  hands  with  water,  he  prefTcs 
his  fill  or  his  lii.gers-ends  into  the  middle  of  the  lump, 
and  thus  forms  the  cavity  of  the  veffel,  continuing  to 
Mudeii  it  from  the  middle  ;  and  thus  turning  the  infide 
into  font!  with  one  hand,  while  he  proportions  the  out- 
fide  witli  the  other,  the  wheel  conftantly  turning  all  the 
while,  and  he  wetting  his  hands  from  time  to  time, 
When  the  velTel  is  too  thick,  he  ufes  a  flat  piece  of 
Iron,  fomewhat  fharp  on  the  edge,  to  pare  off  what  is 
redundant ;  and  when  it  is  fmlfhed,  it  Is  taken  off 
from  the  circular  head  by  a  wire  paffed  under  the  veffel. 

The  potter’s  lathe  is  alfo  a  kind  of  wheel,  but  more 
fimple  and  flight  than  the  former:  its  three  chief  mem¬ 
bers  are  an  iron  beam  or  axis  three  feet  and  a  half 
high,  and  two  feet  and  a  half  diameter,  placed  horizon¬ 
tally  at  the  top  of  the  beam,  and  ferving  to  form  the 
vefl’el  upon  :  and  another  larger  wooden  wheel,  all  of  a 
piece,  three  inches  thick,  and  two  or  three  feet  broad, 
fafteiied  to  the  fame  beam  at  the  bottom,  and  parallel 
to  the  horizon.  The  beam  or  axis  turns  by  a  pivot  at 
the  bottom  In  an  Iron  Hand.  The  workman  gives  the 
motion  to  the  lathe  with  his  feet,  by  pufhing  the  great 
whe.i  alternately  with  each  foot,  flill  giving  it  a  great¬ 
er  or  leffer  degree  of  motion  as  his  work  requires.  'Fhey 
v.ork  with  the  lathe  with  the  fame  inftrumeiits,  and 
after  the  fame  manner,  as  with  the  wheel.  'ITe  mould¬ 
ings  are  formed  by  holding  a  piece  of  wood  or  iron 
cut  in  the  form  of  the  moulding  to  the  veffel,  while 
the  wheel  is  turning  round ;  but  the  feet  and  handles 
•are  made  by  thenifelves  and  fet  on  with  the  hand  ;  and 
if  there  be  any  fculpture  in  the  work,  it  Is  ufually  done 
In  wooden  moulds,  and  fluck  on  piece  by  piece  on  the 
outhde  of  the  vefiel.  For  the  glazing  of  the  work,  fee 
Glazing. 

POTTLE,  an  Enghdi  meafure  containing  two 
quarts. 

POVERTY  fignifies  indigence  or  want  of  riches, 
and  has  been  the  lot  of  a  large  portion  of  men  In  every 
age.  Whether,  on  the  whole.  It  has  been  produftive 
of  good  Of  bad  confequences,  has  been  dlfputed.  In  a 
moral  view,  perhaps  it  has  been,  on  the  whole,  ufeful, 
as  adverfity  is  in  general  more  conducive  to  virtue  than 
pvofpeiity,  w'hich  too  often  leads  to  luxury  and  vice.*— 
Sometimes,  however,  poverty  has  had  a  baneful  efFe<5l 
upon  the  mind,  and  has  prompted  men  to  commit  very 
inhuman  a61:ions  ;  but  this  in  civilized  communities  very 
feldom  occurs.  In  a  political  view,  poverty  is  thought 
by  fume  to  be  hurtful :  Raynal  thinks  it  is  a  check 
to  population,  (fee  his  Hiftoiy,  vob  vi.  p.  471.)  ;  and 
Ur  Smith  lo  far  agrees  with  him;  for  though  he  afferts, 
r  poverty  is  no  check  to  the  pro¬ 

duction  of  children^  he  allows  it  to  be  very  unfavour 


able  to  vaifing  them.  See  Sfrnth^s  Weahb  of  Nations^  Pou^adulf 
vol.  i.  p.  1 1 9,  See,  See  alfo  Poor.  _ 

POULADUFF,  tw'o  remarkable  great  holes  in  the  , 
ground,  about  a  mile  weft  of  Rofs,  in  the  county  of 
Cork,  and  province  of  Munfter,  in  Ireland,  80  yards 
deep,  in  which  the  fea  flows  by  fiibterraneous  paffages. 

They  are  called  Eaft  and  Weft  Pouladtiff ;  one  is  on 
the  lands  of  Dowiieen,  and  the  other  on  Tralong. 

POULTICE,  a  fort  of  medicine,  called  alfo  a  cata- 
plafm.  See  Cataplasma. 

POULTRY,  all  kind  of  dameftic  birds  brought  up 
in  yardsj  as  cocks,  hens,  capons,  ducks,  turkeys,  &c. 

Almoft,  if  not  all  the  domeftic  birds  of  the  poultiy 
kind  that  wc  maintain  in  our  yards  are  of  foreign  ex- 
tra<Rion:  but  there  are  others  to  be  ranked  in  this  clafs 
that  are  as  yet  in  a  ftate  of  nature,  and  perhaps  only 
wait  till  they  become  fiilftciently  fcarce  to  be  taken- 
under  the  care  of  man  to  multiply  their  propagation. 

It  will  appear  remarkable  enough,  if  wt  confider  how 
much  the  tame  poultry  which  we  have  imported  from 
diftant  climates  has  increafed,  and  how  much  thofe 
wild  birds  of  the  poult r}^  kind  that  have  never  yet  been 
taken  into  keeping  have  been  diminiftied  and  deftroy-^ 
ed.  They  are  all  thinned  ;  and  many  of  the  fpecies, 
efpecially  in  the  more  cultivated  and  populous  parts  of 
the  kingdom,  are  utterly  unfeen. 

Under  birds  of  the  poultry  kind  may  be  ranked  all 
thofe  that  have  white  flefh,  and,  comparatively  to  their 
heads  and  limbs,  have  bulky  bodies.  They  are  fumifli- 
ed  wdth  fhort  ttrong  bills  for  picking  up  grain,  which 
is  their  chief  and  often  their  ordy  fiifteiiance.  Their 
wings  are  fhort  and  concave  ;  for  which  reafon  they  arc 
not  able  to  fly  far.  They  lay  a  great  many  eggs ;  and 
as  they  lead  their  young  abroad,  the  very  day  they  are 
hatched,  in  queft  of  food,  which  they  are  ftiown  by 
the  mother^  and  which  they  pick  up  for  themfelvcs, 
they  generally  make  their  nefts  on  the  ground.  The 
toes  of  all  thefe  are  united  by  a  membrane  as  far  as  the 
firft  articulation,  and  are  then  divided. 

Under  this  clafs  we  may  therefore  render  the  com¬ 
mon  cock,  the  peacock,  the  turkey,  the  pintada  or  Gui¬ 
nea  hen,  the  pheafant,  the  buftard,  the  groiis,  the  part¬ 
ridge,  and  the  quail.  They  all  bear  a  ftrong  ftmilitude 
to  each  other,  being  equally  granivorous,  flefhy,  and 
delicate  to  the  palate.  They  are  among  birds  what 
beafts  of  pafture  are  among  quadrupeds,  peaceable  te¬ 
nants  of  the  field,  and  fhimning  the  thicker  parts  of 
the  foreft,  that  abound  with  numerous  animals  who 
carry  on  unceafing  hoftilities  agaiiift  them. 

As  nature  has  formed  the  rapacious  clafs  for  war,  fo 
fhe  feems  equally  to  have  fitted  thefe  for  peace,  reft, 
and  fociety.  Their  wings  are  but  fhort,  fo  that  they 
are  ill  formed  for  wandering  from  one  region  to  ano¬ 
ther:  their  bills  are  alfo  fhort,  and  incapable  of  an¬ 
noying  their  oppofers  :  their  legs  are  ftrong  indeed  ; 
blit  their  toes  are  made  for  fcratching  up  their  food, 
and  not  for  holding  or  tearing  it."  Thefe  are  fuf- 
ficient  indications  of  their  harmlefs  nature  ;  while  their 
bodies,  which  are  fat  and  flefhy,  render  them  unwieldy 
travellers,  and  incapable  of  ftraying  far  from  each  other. 

Accordingly,  we  find  them  chiefly  in  fociety  :  they 
live  together  :  and  though  they  may  have  their  dif- 
putes,  like  all  other  animals,  upon  fome  occafions  ; 
yet,  when  kept  in  the  fame  diftrift,  or  fed  in  the 

fame 


pounds 

Pouflln. 


P  O  U  C  445  1 

fam«  yard,  they  learn  the  arts  of  fubordiaation  ;  and,  born  in 
in  pioportlon  as  each  knows  his  flrengtb,  he  feldorn 
tries  a  fecond  time  the  combat  where  he  has  once  been 
worlled. 

In  this  manner,  all  of  this  kind  feem  to  lead  an  in 
dolent  voluptuous  life.  As  they  are  furiiilhed  internal¬ 
ly  with  a  very  ftrong  ftomach,  commonly  called  a 
z,arJ,  fo  their  voracioufnefs  fcarce  knows  any  bounds. 

If  kept  ill  clofe  captivity,  and  ieparated  from  all  their 
former  companions,  they  have  Hill  the  pleafure  of  eat- 
ino*  left ;  and  they  foon  grow  fat  and  unwieldy  in  their 
pnfon.  To  fay  this  more  limply,  many  of  the  wilder 
fpecies  of  birds,  when  cooped  or  caged,  pine  away,  grow 
gloomy,  and  fome  refufe  all  fuHeiiance  whatever  ;  none 
except  thofe  of  the  poultry  kind  grow  fat,  who  leem  to 
lofe  all  remembrance  of  their  former  liberty,  fatisf-ed  with 
indolence  and  plenty. 

POUNCE,  gum  fandarach  pounded  and  hfted  very 
hue,  to  rub  on  paper,  in  order  to  preferve  it  from 
finking,  and  to  make  it  more  fit  to  write  upon. 

Pounce,  is  alfo  a  little  heap  of  charcoal  duft,  iii- 
clofed  in  a  piece  of  muflln  or  fome  other  open  fluff,  to 
be  paffed  over  holes  pricked  in  a  w^ork,  in  order  to 
mark  the  lines  or  deligns  thereof  on  paper,  filk,^  &c. 
placed  underneath  ;  which  are  to  be  afterw^ards  Cnifhed 
with  a  pen  and  ink,  a  needle,  or  the  like.  This  kind 
of  pounce  is  much  ufed  by  embroiderers,  to  transfer 
their  patterns  upon  Huffs  y  by  lace-makers,  and  fome- 
times  alfo  by  engravers. 

Pounces,  in  falconry,  the  talons  or  claws  of  a  bird 
of  prey. 

POUND,  a  Handard-vveight  ;  for  the  proportion  and 
fubdivifioiis  of  which,  fee  the  article  Weight. 

Pound  alfo  denotes  a  money  of  account ;  fo  called, 
becaufe  the  ancieiit  pound  of  filver  wreighed  a  pound 
troy. 

Pound,  among  lawyers,  denotes  a  place  of  Hrength, 
in  w^hich  to  keep  cattle  that  are  diHrained,  or  put  in 
for  trefpafs,  until  they  are  replevied  or  redeemed. 

POUNDAGE,  a  fubfidy  of  l  2  d.  in  the  pound, 
granted  to  the  crown  on  all  goods  and  merchandizes 
exported  or  imported  ;  and  if  by  aliens,  one  penny 

POURPRESTURE,  in  law,  is  a  wrongful  inclo- 
furc,  or  incroachment  upon  another  perfon’s  property. 

POURSUIVANT,  or  Pursuivant,  in  heraldry, 
the  loweH  order  of  officers  at  arms. — They  are  proper¬ 
ly  attendants  on  the  heralds  when  they  marfhal  pub¬ 
lic  ceremonies*  Of  theie  in  England  there  w’^ere  for¬ 
merly  many ;  but  at  prefent  there  are  only  four,  viz.t 
blue-mantle,  rouge-crofs,  rouge-dragon,  and  port-cul- 
lice.  In  Scotland  there  is  only  one  king  at  arms,  who 
is  Hyled  Lyon  ;  and  has  under  him  no  lefs  than  fix  he¬ 
ralds,  as  many  puifuivants,  and  a  great  many  mefiengers 
at  arms.  See  Lyon. 

POURVEYANCE,  or  Purveyance,  in  law,  the 
providing  corn,  fuel,  viftuals,  &:c.  for  the  king^s  lioufe- 
liold  ;  and  hence  the  officer  who  did  fo  was  termed 
pourveyor.  As  feveral  offences  were  committed  by  thefe 
officers,  it  was  enabled  by  Hat.  12.  Car.  II.  that  no 
perfon,  under  colour  of  pourveyance,  fhall  take  any 
timber,  cattle,  corn,  &c.  from  any  fubje6l  without  h is 
fiee  confeiit,  or  without  a  jiiH  appraifeinent  and  paying 
for  the  fame. 

POUSSIN  (Nicholas),  an  eminent  French  painter, 


p  o  \v 


wwx*.  1594,  at  Andcl,  a  little  city  In  Normandy, 

wffiere  his  father  was  of  noble  extradion,  but  born  to  a  _ 

fmall  cHate.  He  was  inHruded  for  a  few  months  by 
one  Ferdinand  Ellc,  a  portrait-painter,  and  afterwards 
fpent  a  inoiitli  with  L’Allemant ;  but  finding  tnefe  ar- 
tiHs  not  likely  to  Improve  him  fuitably  to  his  defires, 
lie  firH  Hildied  the  paintings  of  the  beH  maHers,  and 
then  haHened  to  finifh  a  few  pieces  he  w^as  engaged  in, 
and  travelled  to  Italy.  Plere  he  devoted  almoH  his 
w^hole  attention  to  the  Hudy  of  antique  Hatiies  and  b^s 
reliefs ;  wdilch  was  probably  the  caufc  of  his  wrant  of 
knowledge  in,  and  taHe  for,  the  art  of  colouring.  Be¬ 
ing  invited  back  to  Pans  by  Louis  XIII.  who  affign- 
ed  him  a  penfion  with  lodgings  in  the  Thulllerles,  he 
painted  for  prince  JiiHinianI  an  hillorical  pidiire^  rc- 
prefenting  Herod’s  cruelty  ;  an  admirable  compofition, 
in  wdiicli  he  gave  fuch  expreffion  to  every  charaClcr,  a4  - 
could  not  fail  to  Hrike  the  beholder  with  terror  and 
pity ;  he  then  laboured  for  feveral  years  on  the  cele¬ 
brated  pi6lures  of  the  feven  facraments  of  the  Romifii 
church.  But  none  of  Pouffin’s  defigns  have  been  more 
generally  iidniii^ed  than  that  of  the  death  of  Germa- 
nicus  ;  which  would  have  gained  him  immortal  honour 
if  he  had  never  painted  another  picture.  He  began  the 
labours  of  Hercules  in  the  gallery  of  the  Louvre  ;  but 
the  fadtion  of  Vouct’s  fcliool  railing  at  him  and  his 
performances,  put  him  fo  out  of  humour  with  his  own 
country,  that  he  returned  to  Rome,  where  he  died  in 
1665.  He  never  w^ent  beymnd  eafehpleces,  for  wdiich 
he  had  a  perpetual  demand  ;  and  his  method  was  to  fix 
the  price  he  expedled  on  the  back  of  the  canvas,  w  hich 
was  readily  paid. 

Poussin  (Gafpar).  This  painter,  wffiofe  real  name 
w^as  Dughety  wras  born  at  Paris  in  1600  ;  and  w^as  in¬ 
duced  to  travel  to  Rome,  not  only  from  a  love  to  the 
art  of  piuating,  but  alfo  to  vlfit  his  filler,  w  ho  w’as  mar¬ 
ried  to  Nicholas  Pouffin.  Sandrart  fays  that  Gafpar 
w^as  employed  at  firH  only  to  prepare  the  pallet,  pen¬ 
cils,  and  colours,  for  Nicholas;  but  by  the  precepts  and 
example  of  that  excellent  maHer,  gradually  rofe  to  the 
highell  reputation,  and  is  undoubtedly  one  of  the  beH 
landfcape-painters  that  ever  appeared.  It  is  generally- 
thought  that  no  painter  ever  Hudied  nature  to  better 
purpofe,  or  reprefeiited  the  effetls  of  land-Horms  moie 
happily,  than  Gafpar  ;  all  his  trees  (how  a  natural  de¬ 
gree  of  agitation,  every  leaf  being  in  motion ;  his 
fcencs  are  all  beautifully  chofen,  as  are  the  fites  of  his 
buildings.  He  defigned  human  figures  but  very  indif¬ 
ferently  ;  for  which  reafon  he  frequently  prevailed  on 
Nicholas  to  paint  them  for  him  ;  and  they  w'cre  always 
introduced  with  the  utmoll  propriety.  While  he  con¬ 
tinued  at  Rome  he  dropped  his  own  name,  and  aflumed 
that  of  his  brother-in-law  and  bcnefadlor,  by  which  only 
he  is  at  prefent  known.  He  died  in  1662. 

powder,  in  pharmacy,  a  dry  medicine  well  bro¬ 
ken,  either  in  a  mortar  by  grinding  or  by  fome  chemi¬ 
cal  operation. 

Gun-FoifDFR.  See  Gunpowder.  See  alfo  Obfer- 
vations  on  Gunpov.der  in  the  Irifh  Pianfa^lions  .1788, 
p.  97.  clafs  Sciencf,  by  Mr  Napier. 

PowDh.K-Chejhy  certain  fmall  boxes  charged  with 
powder  and  a  quantity  of  old  nails  or  fplinters  of  iron, 
and  failened  occafionally  on  the  deck  and  fides  of  a 
(hip,  in  order  to  be  difeharged  on  an  enemy  who  at¬ 
tempts  to  Rize  her  by  boarding.  Thefe  cafes  are  ufu- 
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?lly  from  12  to  18  inches  m  length,  and  about  eight 
or  ten  in  breadth,  having  their  outer  or  upper  part  ter- 
_  minating  in  an  edge.  They  are  nailed  to  feveral  places 
of  the  quarter-deck  and  bulk-head  of  the  waift,  ha¬ 
ving  a  train  of  powder,  which  communicates  with  the 
inner  apartments  of  tlie  fliip,  fo  as  to  be  fired  at  plea- 
fure  to  annoy  the  enemy.  Tliey  are  particidaily  iifed 
in  merchant-fhips  which  are  furaiflied  with  clofe-quar- 
lers  to  oppofe  the  boarders. 

PojrDER-Mai^a%irie,  a  bomb-proof  arched  building,  to 
contain  powder  in  fortified  places. 

PojyiiER  for  the  Hatr,  'I'lie  beft  fort  is  llarch  well 
potinded  and  fifted,^  and  generally  prepared  with  fome 
perfume. 

James's  PofyDER.  See  Jamf^'s  Ponvder.  In  the 
Philofophical  Tranfaftions  for  1791,  p.  3f7.  tliere  is 
a  paper  by  Dr  Peaiibii,  containing  experiments  andob- 
fervations  on  James's  }K>wder.  Dr  Pearfon  fays,  it  was 
originally  a  patent  medicine  ;  but  it  is  well  known  that 
it  cannot  be  prepared  by  following  the  diredlions  of  the 
Ipeciiication  in  the  tourt  of  chancer^^  Plis  obfervations 
and  experiments,  therefore,  he  thinks,  may  explain  the 
nature  and  manner  of  preparing  this  medicine,  and  per¬ 
haps  may  extend  the  hiftory  of  antimony.  The  refult 
of  the  whole,  in  Dr  Pearfon’s  own  words,  is  as  follows  : 

I.  James’s  powder  confifts  of  phofphoric  acid,  lime, 
and  antimonial  calx  ;  with  a  minute  quantity  of  calx  of 
which  is  confidered  to  .be  an  aceidental  fubflance. 
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2.  Either  thefc  three  effential  ingredients  are  united 
with  each  other,  forming  a  triple  compound,  or  phofpho- 
rated  lime  is  combined  with  the  antimonial  calx,  compo- 
iing  a  double  compound  in  the  proportion  of  about  57 
parts  of  calx  and  43  parts  of  phofphorated  lime.  3.  This 
■antimonial  calx  is  different  from  any  other  known  calx 
of  antimony  in  feveral  of  its  chemied  qualities.  About 
three-fourths  of  it  are  foluble  in  marine  acid,  and  afford 
Algaroth  powder  ;  and  the  remainder  is  not  foluble  in 
this  menflruum,  and  is  apparently  vitrified.  It  alfo  ap¬ 
pears,  that  by  calcining  together  bone-afhes,  that  is, 
phofphorated  lime  and  antimony  in  a  certain  propor¬ 
tion,  and  afterguards  expofing  the  mixture  to  a  white 
heat,  a  compound  was  formed,  confiding  of  antimonial 
calx  and  phofphorated  lime  in  the  fame  proportion,  and 
poffeffing  the  fame  kind  of  chemical  properties  as  Tames’s 
■powder.  ^ 

POWDIKE,  in  the  fens  of  Norfolk  and  Ely.  By  flat. 
22  Hen. y III.  c.  1 1,  perverfely  to  cut  down  and  deilroy 
the  powdike  in  the  fens  of  Norfolk  and  Ely  is  felony. 
See  Blachftone' s  Commentaries^  vol.  iv.  p.  243. 

POWER,  has  been  defined  the  faculty  of  doing  or  fiif- 
fenng  any  thing.  Power,  therefore,  is  two-fold,  viz.  con¬ 
fidered  as  able  to  make,  or  able  to  receive,  any  chan<re; 
the  former  whereof  may  be  called  aBive,  and  the  latter 
fajive,  power:  but  this  didinaion  is  improper.  See  Me¬ 
taphysics,  n*^  1 16. 

Power,  in  mechanics,  denotes  any  force,  whether 
of  a  man,  a  horfe,  a  fpring,  the  wind,  water,  &c.  which, 
t)emg  applied  to  a  machine,  tends  to  produce  motion. 

Power,  m  law,  fignifies  in  general  a  particular  au¬ 
thority  granted  by  any  perfon  to  another  to  reprefent 

!ntn,  or  to  aa  in  his  Head. 

POWERS,  in  arithmetic  and  algebra,  are  nothing 
4)ut  the  produas  arifmg  from  the  continual  multiplica¬ 
tions  ot  a  number  or  quantity  into  itfelf.  See  Alge- 
tiRA  and  Arithmetic, 


POX,  French.Pox,  or  Lues 

CINE,  n''  35‘o. 

SmalUPox,  See  Inoculation,  and  Medicine, 
nO  222 — 226. 

POYNING’s  LAW,  an  ad!  of  parliament  made  in 
Ireland  under  Henry  VII.  whereby  all  the  datutCvS  of 
force  in  England  were  made  of  force  in  Ireland  ;  w  hich 
before  that  time  they  were  not. —Nor  arc  any  now  in 
force  there  made  in  England  fince  that  time. 

he  law  took  its  name  from  Sir  Edward  Poyning, 
lord-lieutenant  of  that  kingdom  at  the  time  of  its  ma¬ 
king.  See  Ireland,  no  46. 

POZZOLANA.  See  Puzzola  na. 
PRACTICE,  in  arithmetic.  See  there,  n®  16. 
&;c. 

Gun~PRACTicF.^  in  mllltarj’'  education.  In  the  fpring, 
as  foon  as  the  weather  permits,  the  exercife  of  the  great 
guns  begins,  with  an  intention  to  fhow  the  gentlemen 
cadets  at  the  royal  military  academy  at  AVoolwieh,  and 
private  men,  the  manner  of  laying,  loading,  pointing, 
and^  firing  the  guns.  Sometimes  inflruiuents  are  ufed 
to  find  the  centre  line,  or  two  points,  one  at  the  breech, 
the  other  at  the  muzzle,  which  are  marked  with  chalk, 
and  whereby  the  piece  is  direcled  to  the  target :  then 
a  quadrant  is  put  into  the  mouth  to  give  the  gnu  the 
required  elevation,  which  at  firfl  is  gucfled  at,  accord¬ 
ing  to  the  diftance  the  target  is  from  the  piece.  When 
the  piece  has  been  fired,  it  is  fponged  to  clear  it  from 
any  dull  or  fparks  of  fire  that  might  remain  in  the 
bore,  and  loaded :  then  the  centre  line  is  found  as  be¬ 
fore  ;  and  if  the  fliot  went  too  high  or  too  low,  to  the 
right  or  to  the  left,  the  elevation  and  trail  are  altered 
accordingly.  Tliis  praclice  continues  morning  and 
evening  for  about  fix  v/eeks,  more  or  lefs  according  as 
there  are  a  greater  or  lefs  number  of  recruits.  In  the 
mean  time  others  are  fhown  the  motions  of  quick-firing 
with  field-pieces. 

Mortar-^PRACTiCE^  generally  thus.  A  line  of  1 500 
or  2000  yards  is  meafured  in  an  open  fpot  of  ground 
from  the  place  where  the  mortars  (land,  and  a  flag  fix¬ 
ed  at  about  300  or  500  yards :  this  being  done,  the 
ground  v/here  the  mortars  are  to  be  placed  is  prepared 
and  levelled  with  faiid,  fa  tliat  they  may  lie  at  an  ele¬ 
vation  of  45  degrees ;  then  they  are  loaded  with  a 
fmall  quantity  of  powder  at  firfl,  which  is  increafed 
afterwards  by  an  ounce  every  time,  till  they  are  load¬ 
ed  with  a  full  charge  ;  the  times  of  the  flights  of  the 
fhells  are  obferved,  to  determine  the  length  of  the  fuzes. 
The  intention  of  this  pradlice  is,  when  a  mortar  bat¬ 
tery  is  raifed  in  a  fiege,  to  know  what  quantity  of 
powder  is  required  to  throw  the  fhells  into  the  works 
at  a  given  diltance,  and  to  cut  the  fuzes  of  a  jull 
length,  that  the  fhdl  may  burfl  as  foon  as  it  touches  the 
ground. 

PR^MUNIRE,  in  W,  is  taken  either  for  a  writ 
fo  called,  or  for  the  offence  whereon  the  writ  is  grant¬ 
ed  ;  the  one  may  be  underllood  by  the  other. — 1  he 
church  of  Rome,  under  pretence  of  her  fupremacy 
and  the  dignity  of  St  Peter's  chair,  took  on  her  to  be- 
flow  moll  of  the  ecclefiaflical  livings  of  any  worth  iu 
England,  by  mandates,  before  they  w^erc  void  ;  pre¬ 
tending  therein  great  care  to  fee  the  church  provided 
of  a  fiicceffor  before  it  needed.  Wliencc  thefe  man¬ 
dates  or  bulls  were  called  gratia  expeBativa,  or  provi- 
fiones  ;  whereof  fee  a  learned  difeourfe  in  Duarenm  de 
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common,  that  at  lali  Edward  I.  not  digefting  fo  in- 
'  tolerable  an  encroachment,  m  the  35th  year  of  his  reign 
made  a  ftatiite  againil  papal  provifions,  which,  accord¬ 
ing  to  Sir  Edward  Coke,  is  the  foundation  of  all  the  . 
fiibfequcnt  ftatiites  of  prcemunire  :  which  is  ranked  as 
an  offence  immediately  againft  the  king,  hecaufc  every 
encouragement  of  the  papal  power  is  a  diminution  of 
the  authority  of  the  crown. 

In  the  weak  reign  of  Edward  II.  the  pope  again 
endeavoured  to  encroach,  but  the  parliament  manfully 
withftood  him  ;  and  it  was  one  of  the  articles  charged 
againfl  that  unhappy  prince,  that  he  had  given  allow¬ 
ance  to  the  bulls  of  the  fee  of  Rome.  But  Edw.  III. 
was  of  a  temper  extremely  different  ;  and,  to  remedy 
thefe  inconveniences,  fiidl  by  gentle  means,  he  and  his 
nobility  wrote  an  expoflulation  to  the  pope  :  but  re¬ 
ceiving  a  menacing  and  contemptuous  anfwer,  withal 
acquainting  him,  that  the  emperor  (who  a  few  years 
before  at  the  diet  of  Nuremberg,  A.  D.  1323,  had 
cflablllhed  a  law  againfl  provifions),  and  alfo  the  king 
of  France,  had  lately  fubmitted  to  the  holy  fee  ;  the 
king  replied,  that  if  both  the  emperor  and  the  French 
king  fliould  take  the  pope’s  part,  he  was.  ready  to  give 
batfle  to  them  both,  in  defence  of  the  hbertlcs  of  the 
crown.  Hereupon  more  fharp  and  penal  laws  were 
devifed  ao-alnd:  provifors,  which  ena6l  feverally,  that 
the  coiirt^of  Rome  fhall  prefent  or  collate  to  no  blfhop- 
tlc  or  living  in  England  ;  and  that  \yhoever  diftiirbs 
any  patron  in  the  prefentation  to  a  living  by  virtue  of 
a  papal  provifiori,  fuch  provlfor  fhall  pay  fine  and^  ran- 
fom  to  the  king  at  his  will,  and  be  imprifoned  till  he 
renounces  fuch  provilioii  y  and  the  fame  punifliment  is 
inilidled  on  fuch  as  cite  the  king,  or  any  of  his  fub- 
je<5ls,  to  anfwer  in  the  court  of  Rome.  And  when  the 
holy  fee  refented  thefe  proceedings,  and  pope  Urban  V. 
attempted  to  revive  the  vaffalage  and  annualrent  to 
which  king  John  had  fubjefted  his  kingdom,  it  was 
imanlmoufly  agreed  by  all  the  eflates  of  the  realm  in 
parliament  affembled,  40  Edw.  III.  that  king  John  s 
donation  was  null  and  void,  being  without  the  concur¬ 
rence  of  parliament,  and  contrary  to  his  coronation- 
oath  ;  and  all  the  temporary  nobility  and  commons  en¬ 
gaged,  that  if  the  pope  fhould  endeavour  by  proeefs  or 
otherwlfe  to  maintain  thefe  ufurpations,  they  would 
refill  and  withfland  him  with  all  their  power. 

In  the  reign  of  Richard  II.  it  was  found  neceffary 
to  fharpen  and  flrengthen  thefe  laws,  and  therefore  it 
was  ena6led  by  flatutes  3  Ric.  II.  c.  3*  3,nd  7  Ric.  II. 
c.  17.  firfl,  that  no  alien  (hall  be  capable  of  letting  his 
benefice  to  faim  ;  in  order  to  compel  fuch  as  had  crept 
in,  at  leafl  to  refide  on  their  preferments :  and  after¬ 
wards,  that  no  alien  fhould  be  capable  to  be  prefented 
to  any  ecclefiaflical  prefeiment,  under  the  penalty  of 
the  flatutes  of  provifors.  By  the  ilatute  1 2  Rich.  II. 
c.  15.  all  liegemen  of  the  king  accepting  of  a  living  by 
any  foreign  provifion,  are  put  out  of  the  king’s  pro- 
teftion,  and  the  benefice  made  void.  To  which  the 
ftatute  13  Rich.  II.  ft.  2.  c.  2.  adds  banifliment  and 
forfeiture  of  lands  and  goods :  and  by  c.  3.  of  the  fame 
ftatute,  any  perfon  bringing  over  any  citation  or  ex¬ 
communication  from  beyond  fea,  on  account  of  the  ex¬ 
ecution  of  the  foregoing  flatutes  of  prctvlfors,  fhall  be 
imprifoned ;  forfeit  his  goods  and  lands,  and  moreover 
fuffer  pain  of  life  and  mepaber.  7 
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In  the  writ  for  the  execution  of  all  thefe  ftatutes, 
the  words  pramunire  facias  being  ufed  to  command  a 
citation  of  the  party,  have  denominated  in  common 
fpeeeh,  not  only  the  writ,  but  the  offence  Itfelf  of  main¬ 
taining  the  papal  power,  by  the  name  of  prawunire. 
And,  accordingly,  the  next  ftatute  we  fliall  mention, 
which  is  generally  referred  to  by  all  fnbfequeiit  ftatutes, 
is  ufually  called  the  Jlatute  of  praemunire.  It  is  the  fta¬ 
tute  16  Richard  II.  c.  5.  which  ena<fts,  that  whoever 
procures  at  Rome,  or  elfewhere,  any  tranflatlons,  pro- 
cedes,  excommunications,  bulls,  Inftrnments,  or  other 
things  which  touch  th(i  king,  againfl  him,  his  crown, 
and  realm,  and  all  perfons  aiding  and  affifting  therein, 
fhall  be  put  out  of  the  king’s.  protc(ftlon,  their  lands 
and  goods  forfeited  to  the  king’s  ufe,  and  they  fhall  be 
attached  by  their  bodies  to  anfwer  to  the  king  and  his 
council  ;  or  proeefs  of  praemunire  facias  fhall  be  made 
out  againfl  them  as  in  other  cafes  of  provifors. 

By  the  ftatute  2  Henry  IV.  c.  3.  all  perfons  who  ac¬ 
cept  any  provifion ''from  the  pope,  to  be  exempt  from 
canonical  obedience  to  their  proper  ordinary,  are  alfo 
fubjcdlcd  to  the  penalties  of  praemunire.  And  this  is 
the  laft  of  our  ancient  ftatutes  touching  this  offence; 
the  ufui-ped  civil  power  of  the  bifhop  of  Rome  being 
pretty  well  broken  down  by  thefe  ftatutes,  as  his  iifurp- 
ed  religious  power  was  in  about  a  century  afterwards  i 
the  fpirlt  of  the  nation  being  fo  much  raifed  againil 
foreigners,  that  about  this  time,  in  the  reign  of  Hen,  V. 
the  alien  priories,  or  abbeys  for  foreign  monks,  were 
fuppreffed,  and  their  lands  given  to  the  crown.  And 
no  farther  attempts  were  afterwards  made  in  fupport 
of  thefe  foreign  jurifdl^lions. 

This,  then,  is  the  original  meaning  of  the  offence 
which  we  call  pramunire  ;  viz.  Introducing  a  foreign 
power  into  this  land,  and  creating  imperium  in  imperioy 
by  paying  that  obedience  to  papal  proeefs  which  coii- 
ftltutionally  belonged  to  the  king  alone,  long  before 
the  Reformation  In  the  reign  of  Henry  VIII.  at  which 
time  the  penalties  of  praemunire  were  indeed  extended 
to  more  papal  abufes  than  before  ;  as  the  kingdom  then 
entirely  renounced  the  authority  of  the  fee  of  Rome, 
though  not  at  all  the  corrupted  doftrines  of  the  Roman 
church.  And  therefore,  by  the  feveral  ftatutes  of  24 
Hen.  Vni.  c.  12.  and  25  Hen.  VIII.  c.  19.  &  21.  to 
appeal  to  Rome  from  any  of  the  king’s  courts,  which 
(though  Illegal  before)  had  at  times  been  connived  at  ; 
to  fue  to  Rome  for  any  licence  or  dlfpenfation,  or  to 
obey  any  proeefs  from  thence,  are  made  liable  to  the 
pains  of  praemunire.  And,  in  order  to  reftorc  to  the 
king  In  effed  the  nomination  of  vacant  biihoprics,  and 
yet  keep  up  the  eftabliftied  forms.  It  is  enaded  by  fta¬ 
tute  25  Hen.  VIII.  c.  20.  that  if  the  dean  and  chapter 
refufe  to  eled  the  perfon  named  by  the  king,  or  any 
archbifliop  or  bifhop  to  confirm  orconfecrate  him,  they 
fhall  fall  within  the  penalties  of  the  ftatutes  of  praemu- 
nire.  Alfo  by  ftatute  5  Eliz.  c.  i.  to  refufe  the  oath 
of  fiipremacy  will  incur  the  pains  of  prcEinunlre-,  and  to 
defend  the  pope’s  jurifdidion  in  this  realm,  is  a  praemu¬ 
nire  for  the  firft  offence,  and  high  treafou  for  the  fe- 
cond.  So,  too,  by  ftatute  13  Eliz.  c.  2.  to  import  any 
agnus  Deiy  croffes,  beads,  or  other  fuperftitlous  things, 
pretended  to  be  hallowed  by  the  bifhop  of  Rome,  and 
tender  the  fame  to  be  ufed  ;  or  to  receive  the  fame 
with  fuch  intent,  and  not  dlfcover  the  offender  ;  or  if  a. 
iuftice  of  the  peace,  knowing  thereof,  fhall  not  within 
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Pr^'fnu.  14  (lays  declare  it  to  a  pn\7-counfel}or,  they  all  in- 
cur  a  pricniiinire.  But  importing  or  felling  mafs-books, 
or  other  Popiili  books,  is  by  flat.  3  Jac.  I.  c.  5.  $  2 5^ 
only  liable  to  a  penalty  of  4O  s.  Laftly,  to  Contribute 
to  tlic  maintenance  of  a  Jefuit’s  college,  or  any  Popifli 
fernliiary  whatever  beyemd  fca,  or  any  perfun  in  the 
fame,  or  to  contribute  to  the  maintenance  of  any  jefuit 
or  Popifh  prieft  in  England,  is  by  llatiite  27  Eliz.  c.  2. 
made  liable  to  the  penalties  of  praemunire. 

Thus  far  the  penalties  of  praemunire  feem  to  have 
kept  within  the  proper  bounds  of  their  original  inftltn- 
tion,  the  deprefling  the  power  of  the  pope  :  but  they 
being  pains  of  no  confiderablc  confequence,  it  has  been 
thought  fit  to  apply  the  fame  to  other  heinous  offences; 
fome  of  which  bear  more,  and  fome  lefs,  relation  to  this 
original  offence,  and  fome  no  relation  at  all. 

Thus,  I.  By  the  ftatiite  i  &  2  Ph.  and  Mar.  c.  8.  to 
•  moleft  the  pofTefTors  of  abbey-lands  granted  by  parlia¬ 
ment  to  Henry  VIII.  and  Edward  VI.  is  a  preemunire. 
2.  So  likewife  is  the  offence  of  acting  as  a  broker  ot 
agent  in  any  iifurious  contract  where  above  10  per<  tn^, 
interefl  is  taken,  by  ftatiite  13  Eliz.  c*  lo.  3.  To  ob¬ 
tain  any  flay  of  proceedings,  other  than  by  arreft  of 
judgment  or  writ  of  error,  in  any  fiiit  for  a  monopoly, 
is  likewife  a  prxmimlre,  by  flat.  2t  Jac.  I.  c.  3.  4.  To 
obtain  an  cxclufive  patent  for  the  foie  making  or  impor¬ 
tation  of  gunpowder  or  arms,  or  to  hinder  others  from 
importing  them,  is  alfo  a  prxmunirc  by  two  flatutcs  ; 
the  one  16  Car.  T.  c.  21.  the  other  i  J  tc.  II.  c.  8, 
5.  On  th?  abolition,  by  flat.  12.  Car.  IT.  c.  2;^-.  of  pur¬ 
veyance,  and  the  prerogative  of  pre-emption,  or  taking 
any  vicinal,  beafls,  or  goods  for  the  king’s  ufe,  at  a 
.Hated  price,  without  confent  of  the  proprietor,  the  ex¬ 
ertion  of  any  fuch  power  for  the  future  was  declared  to 
incur  the  penalties  of  prxmiinire.  6.  To  affert,  mali- 
cloiifly  and  advifedly,  by  fpeaking  or  writing,  that  both 
ox  cither  houfe  of  parliament  have  a  legiflative  authority 
•  withemt  the  king,  is  declared  a  prxmiinire  by  flatute  13 
Car.  II.  c.  I.  7.  By  the  habeas  corpus  a6l  alfo,  31 
Car.  II.  c.  2.  It  is  a  prxmunire,  and  incapable  of  the 
king’s  pardon,  befides  other  hea\*y  penalties,  to  fend-  any 
fubjtft  of  this  realm  a  prifoner  into  parts  beyond  the 
feas.  8.  3^y  the  flatute  1  W.  &  M.  ft.  t.  c.  p.rfons 
of  18  years  of  age  refufing  to  take  the  new  oaths  of  al¬ 
legiance  as  well  as  fiiprcmacy,  upon  tender  by  the  pro- 
T^'i*  magiftratc,  are  fiihjc6l  to  the  penalties  of  a  p’*xmu- 
iiire  ;  and  by  flatutcs  7  &  8  W.  III.  c.  24.  ferjeants, 
counfellors,  prodlors,  attorneys,  and  all  officers  of  courts, 
pradlifing  without  having  taken  the  oaths  of  allegiance 
and  fupremacy,  and  fubieribed  the  declaration  againft 
popery,  are  guilty  of  a  prxmilnire  whether  the  oaths  be 
tendered  or  not.  9.  By  the  flatute  6  Ann.  c.  7.  to  af- 
fert  mahclouny  and  dire^ftly,  by  preaching,  teaching,  or 
advifed  fpeaking,  that  the  then  pretended  prince  of 
Wales,  or  any  perfon  other  than  according  to  the  a6ls 
of  fetticment  and  union,  hath  any  right  to  the  throne 
-of  thefe  kingdoms,  cr  that  the  king  and  parliament  can¬ 
not  make  laws  to  limit  the  defeent  of  the  crown  ;  fuch 
preaching,  teaching,  or  advifcd  fpeaking,  Is  a  pi^emu- 
iilrc  :  as  writing,  printing,  or  publlfhing  the  fame  doc- 
trines  amounted,  we  may  remember,  to  high  treafon. 
JO.  By  flatute  6  Ann.  c.  25.  if  the  affembly  of  peers  of 
Scotland,  convened  to  ele<^  their  1 6  reprefentatives  in 
the  Britlfh  parliament,  ftiall  prefume  to  treat  of  any  other 
matter  fave  only  the  ekaion,  they  incur  the  penalties 


of  aprxmunirc.  1 1.  The  flat.  6  Geo.  I.  c.  18.  (enabl¬ 
ed  in  the  year  after  the  infamous  South  Sea  projecl 
had  beggared  half  the  nation)  makes  all  unwarrant¬ 
able  undertakings  by  unlawful  fiibfcriptlons,  then  com¬ 
monly  knov/n  by  the  name  of  hu-  hics^  fubje(^  to  the 
penalties  of  a  );)rxmunire.  12.  I  he  flat.  12  Geo.  Ill, 
c.  II.  fubjecls  to  the  penalties  ofithe  ftatnte  of  prxmu- 
nire  all  fuch  as  knowingly  and  wiirully  folemnize,  affifl, 
or  are  prefent  at,  any  kirbidden  marriage  of  fuch  of  the 
defeendants  of  the  body  of  king  Geo.  11.  as  are  by  that 
adl  prohibited  to  contradl  matrimony  without  the  con¬ 
fent  of  the  crowm. 

^  Having  thus  inquired  Into  the  nature  and  feveral  fpe- 
cics  of  praemunire,  Its  puniflimcnt  may  be  gatliered  from 
the  feregoing  flatutes,  which  are  thus  fhortly  fummed 
up  by  Sir  Edward  Coke:  “  That,  from  the  convidlion, 
tlie  defendant  fhall  be  out  of  the  king’s  prote'*rion,  and 
his  lands  and  tenem.ents,  goods  and  chattels,  forfeited  to 
the  king  ;  and  that  his  body  fhall  remain  in  prifon  at 
the  king’s'  pleafure,  or  (as  other  authorities  have  It) 
during  life  ;  both  which  amount  to  the  fame  thing,  a» 
the  king  by  his  prerogative  may  any  time  remit  the 
whole,  or  any  part  of  the  punifhment,  except  in  the  cafe 
of  tranrgreffing  the  flatute  of  halers  corpus.  I'hefe  for¬ 
feitures  here  infii<fted  do  not  (by  the  w^ay)  bring  this 
yfrerice  within  ou^  former  definition  cf  Feloky  ;  being 
inflidied  by  paiticular  flatutes,  and  wot  by  the  common 
law.”  But  fb  odious,  Sir  Edward  Coke  adds,  w^as  thi» 
offence  of  prxmiinirc,  that  a  man  that  wms  attainted  of 
the  fame,  mi^it  have  been  flain  by  any  other  man  with¬ 
out  danger  ot  law  ;  becaufe  it  was  provided  by  law, 
that  any  man  might  do  to  him  as  to  the  king’s  enemy; 
and  any  man  may  lawfully  kill  an  enemv.  How^ever, 
the  polition  Itfclf,  that  it  is  at  any  time  lawful  to  kill 
an  enemy,  is  by  no  means  tenable  :  it  is  only  lawful,  by 
^the  law  of  nature  and  nations,  to  kill  him  ia  the  heat 
of  battle,  or  for  neceffar)'  felf  defence.  And  to  obviate 
fuch  favage  and  miftaken  notions,  the  flatute  5  Eliz. 
c.  ».  provides,  that  it  fhall  not  be  lawful  to  kill  any 
perfon  attainted  in  a  prxmunire,  any  law,  flatute,  opi¬ 
nion,  or  expofition  of  law  to  the  contrary  notwathfland- 
ing.  But  ftill  fuch  delinquent,  though  protedlcd  as  a 
part  of  the  public  from  public  wrongs,  can  bring  no 
adllon  for  any  private  injury,  how  atrocious  foever^  be¬ 
ing  fo  far  out  of  the  protedion  of  the  law^,  that  it  will 
not  guard  his  civil  rights,  nor  remedy  any  grievance 
which  he  as  an  individual  may  fuff'.  And  no  nrm* 
knowing  him  to  be  guilty,  can  with  fai'ety  give  iiiin 
comfort,  aid,  or  relief. 

PRjENES  I  E  (anc.  geog.),  a  town  of  Latium,  to 
the  fouth  call  of  Rome,  tow^aids  the  territory  of  the 
jEqiii  ;  a  place  of  great  ffrength.  Famous  for  the  tem¬ 
ple  and  oracle  Fortune,  called  Vor Pran*Jl]n,t  (Stra¬ 
bo);  which  Tiberius  wanted  to  dcflroy,  but  was  deter¬ 
red  by  the  awfid  majefly  of  the  place.  From  a  colony 
it  was  raifed  to  a  munlcipiiim  by  FEerius  ( Infer! ptions. 
Horns,  A.  Gellfus),  on  the  confideration  of  lu’s  reco¬ 
very  from  a  dangerous  illnefs  near  this  phir^’  Thither 
the  Roman  emperors  uEally  retired,  on  unt  of  the 
agrceablcnefs  of  tlie  fituatlon  (Suctoiiiiis).  It  was  a 
very  ancient  city,  with  a  territory  of  lar^re  extent  ( Li- 
^7)•  The  temple  of  Fortune  was  built  in  the  moff 
funiptuous  manner  by  Sylla,  and  the  pavement  was  Mo- 
faic  work  (Pliny).  Concerning  the  Sortes,  there  is  a 
remarkable  pafTage  in  Cicero  \  who  fays,  that  it  was 
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nicre  contrivance,  in  order  to  deceive,  either  for  the  great  importance 
purpofes  of  gain  or  fuperilition.  1  he  town  that  has 
fucceeded  it  ftands  low  in  a  valley,  and  is  called  Pa/e/^ 
trin  j,  in  the  Campania  of  Rome.  E.  Long.  13.  30. 

>N.  Lat.  42.  c. 

PRESIDIUM  (Notitra),  a  town  ef  the  Cornavii  in 
Britain.  Now  thought  to  be  Warwick  (Camden). — 

Another  of  Corlica  "(Antonine),  30  miles  to  the  fouth 
of  Aleria. — A  third  Prajidlum  iiirnamed  ^ultumy  in 
Bietlca  (Pliny). 

PRAITORIA  AUGUSTA  (Ptolemy),  a  town  of  Da- 
cia.  Now' called  Brajfonv  by  the  natives,  and  CronJIat 
by  the  Gennans  (Baiidrand)  :  a  town  in  Tranfylvania. 

•E.  Long.  25°.  N.  Lat.  47'^.— Another  of  the  SalafTiI, 

^ear  the  two  gates  or  dehles  of  the  Alps,  the  Grajse  and 
Eenninse  (Pliny)  ;  a  Roman  colony,  fettled  by  Au- 
'guftus  after  the  defeat  of  the  Salaflli  by  Terentiiis  Var- 
ro,  on  the  fjK)t  where  he  encamped  (Strabo,  Dio  CafTius, 

Ptolemy),  fituated  on  the  river  Duria  Major.  The 
‘town  is  nov/  called  Aojia  or  Aoujl^  in  Piedmont.  E. 

-Long.  7.  14.  N.  Lat.  45.  19.  ^ 

PR/ETORIUM  (Antonine,  Notitia  Imperii),  a 
town  of  the  Brigantes.  ‘Now  Pattrington  (Camden), 
near  the  mouth  of  the  Humber  in  Yorkihire.  Coventry 
,{  Talbot). 

PRAGMATIC  SANCTION,  In  the  civil  law,  is  de- 
Pined  by  Hottoman  to  be  a  refeript  or  anfwer  of  the 
fovereign,  delivered  by  advice  of  his  council,  to  fome 
college,  order,  or  body  of  people,  upon  confulting  him 
-on  fome  cafe  of  their  community.  The  like  anfwer 
given  to  any  particular  perfon  is  called  fimply  re/lript. 

The  term  praj^matic  fanBlon  is  chiefly  applied  to  a 
fettlement  of  Charles  VI.  emperor  of  Germany,  who, 
in  the  year  1722,  having  no  fons,  fettled  his  hereditary 
dominions  on  his  eldefl  daughter  the  archduchefs  Maria 
Thcrefa,  which  was  confirmed  by  the  diet  of  the  em- 
,pire,  and  guaranteed  by  Great  Britain,  France,  the 
States-General,  and  moll  of  the  powers  In  Europe.  The 
word  pragmatic  Is  deiived  from  the  Greek  ngo 

tiuwy  bufinefs.'' — It  is  fometimes  alfo  called  abfoliitely 
pragmatic,  ro 

'  PRAGUE,  a  city  of  Bohemia,  and  capital  of  the 
whole  kingdom,  is  fituated  14^^  40'  of  longitude,  and 
50  5'  of  latitude.  It  hands  on  both  fides  the  Moldau, 
over  which  tiere  is  a  bridge  700  feet  long,  built  of 
large  freeflone.  The  river,  though  of  great  breadth 
here  is  neverthelefs  (hallow,  and  not  navigable.  On 
•both  fides  the  bridge  are  feveral  ftatues,  and  among 
others  that  of  St  John  of  Nepomuck,  whom  king  Wen- 
fel  caufed  to  be  tliro\^Ti  from  the  bridge  Into  the  river, 
for  venturing  to  reprove  him  upon  fome  occafion  ;  but 
in  1720  he  Was  canonized  as  a  faint,  and  is  at  prefent 
held  in  fuch  veneration  in  Bohemia,  that  all  other  faints 
feem  on  his  account  to  be  forgotten.  Near  the  bridge, 
which  (lands  at  the  upper  part  of  the  city,  the  number 
of  people  Is  very  great,  but  the  further  you  go  from 
thence  the  more  defolate  you  find  every  place.  1  he 
city  Is  about  three  miles  long  and  t\\»o  broad;  the  num¬ 
ber  of  its  Chriflian  Inhabitants  is  faid  to  be  70,000, 
and  of  Jews  about  12,000.  The  principal  branch  of 
its  trade  confifts  in  brewing  of  beer.  It  is  divided  into 
the  Old  and  the  New  Touts,  and  that  called  the  Small 
Jlde ;  the  former  lying  on  the  caft  fide  of  the  Moldau, 
and  the  latter  on  the  weft.  The  whole  is  about  12 
miles  in  circumference.  The  fortifications  are  not  of 
Voi..  XV.  Part  IL 
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as  it  may  be  flanked  and  raked  on 
all  fides.’  However,  the  king  of  Pruiria  was  not  able  ‘ 
to  make  himfelf  mafter  of  it  in  the  late  war,  though 
he  alnioft  deftroyed  It  with  his  bombs,  &c.  See 
Prussia,  n'*  24,  &c.— It  hath  fuffered  greatly  by 
fieges,  and  hath  been  often  taken  and  plundered.  The 
uiiiverfity  was  founded  by  Charles  IV.  in  the  year  1347* 
In  T409,  when  John  Hufs  was  redor  of  the  univerfity, 
there  were  no  lefs  than  44,000  ftudents  ;  and  when  the 
emperor  Charles  V.  would  have  retrenched  their  privi- 
leges,  24,000  are  faid  to  have  left  It  in  one  week,  and 
16, 000  in  a  ftiort  time  after.  1  he  Jews  have  the 
trade  of  this  city  almoft  entirely  in  their  own  hands. 
They  deal  in  all  forts  of  commodities,  efpecially  the  pre¬ 
cious  ftones  found  in  the  Bohemian  mines,  and,  by  re¬ 
ceiving  all  old-fafliloned  things  in  payment,  quite  ruin 
the  Chriftian  handicraftfmen.  In  1744  they  narrowly 
efcaped  being  expelled  the  kingdom,  having  been  fuf- 
peded  of  correfpondlng  with  the  Pniflians,  when  they 
made  themfelves  mafters  of  the  city.  The  grand  prior 
of  the  order  of  Malta,  for  Bohemia,  Moravia,  and  Silc- 
fia,  refides  here  ;  and  the  church  and  hofpital  of  the 
Holy  Ghoft  is  the  feat  of  the  general  and  grandmafters 
of  the  holv  order  of  knights  of  the  crofs  with  the  red 
ftar,  refiding  in  the  above-mentioned  countries,  and  In 
Poland  and  Hungary.  The  houfes  of  this  city  are  all 
built  of  ftone,  and  generally  confift  of  three  ftories  ; 
but  there  are  very  few  good  buildings  In  it,  and  almoft 
every  thing  looks  dirty.  Phe  cathedral,  which  is  de¬ 
dicated  to  St  Veit,  is  an  old  building,  in  which  there 
are  fome  pieces  of  excellent  architedlure  and  many  mag- 
nificent  tombs  of  great  men.  There  are  100  churches 
and  chapels,  and  about  40  cloifters  in  the  place.  On 
RatfchinEill,  In  Upper  Prague,  moft  of  the  nobility 
have  houfes,  and  the  emperor  a  very  magnificent  palace, 
and  a  fummer-houfe  commanding  one  of  the  fineft  pro- 
fpeds  In  the  world.  Here  the  tribunals  of  the  regency 
meet  ;  and  the  halls,  galleries,  and  other  apartments, 
are  adorned  with  a  multitude  of  noble  pnftuies.  The 
great  hall,  where  the  coronation  feaft  is  kept,  is  faid  to 
be  the  largeft  of  the  kind  in  Europe  next  to  that  of 
Weftminfter.  The  caftle  ftands  on  the  above-mention¬ 
ed  mountain,  called  Ratfchin  or  the  White  Mountain,  and 
is  very  ftrong.  From  a  window  of  this  caftle  the  em¬ 
peror's  counfellors  were  thrown  in  1618  ;  but  though 
they  fell  from  a  great  height,  yet  they  were  not  killed, 
nor  indeed  much  hurt.  On  the  fame  mountain  ftands 
alfo  the  archieplfcopal  palace.  In  the  New  Town  is  an 
arfenal,  and  a  religious  foundation  for  ladles,  called  the 
Free  Temporal  Engl Foundation,  over  which  an  abbefs 
prefides.  In  the  Leffer  Side  or  Town,  the  counts  Col- 
loredo  and  Wallenftein  have  very  magnificent  palaces 
and  gardens.  The  ftables  of  the  latter  arc  very  grand  ; 
the  racks  being  of  fteel  and  the  mangers  of  marble,  and 
a  marble  pillar  betwixt  each  horfe;  over  each  horfe  alfo 
is  filaced  his  pidlure  as  big  as  life.  Though  the  inha¬ 
bitants  of  Prague  in  general  are  poor,  and  their  (hops 
but  meanly  furnlfhed,  yet,  it  is  faid,  there  are  few  cities 
where  the  nobility  and  gentiy  are  more  wealthy,  and 
live  in  -greater  date.  Her?  is  much  gaming,  mafquera- 
ding,  fkfting,  and  very  fplendid  public  balls,  with  an 
Italian  opera,  and  afiemblles  in  the  houfes  of  the  quality 
eveiy  night.  On  the  White  Mountain,  near  the  to'wm, 
was  fought  the  battle  in  which  the  Proteftants,  with 
the  eledor  Palatine  Frederic  their  king,  were  defeated. 
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The  luilrc?  and  driukinjT.glaflhs  made  here  of  Bohe¬ 
mian  cryftal  are  much  efteemed,  and  vended  all  over  Ku- 
rope.  Thefe  ciyftals  are  aifo  poliihed  by  the  Jews,  and 
fet  in  rings,  ear-peudants,  and  fhirt-buttons.  The  chief 
tribunal  confiils  of  twelve  lladtholders,  at  the  head  of 
whom  is  the  great  burgrave,  governor  of  the  kingdom 
and  city,  immediately  under  the  emperor,  and  the  chan¬ 
cery  of  Bohemia.  Though  the  city  of  Prague  is  very 
ill-built,  it  is  pleafantly  fituated,  and  fome  of  the  pro- 
fpe6ls  are  beautiful,  and  the  gardens  and  pleafure-houfes 
are  excellent.  The  people,  Ricfbeck  informs  iis,  enjoy 
fenfual  pleafnres  more  than  thofe  of  Vienna,  becaufe 
they  know  better  how  to  conne£l  mental  enjoyments 
with  them.  The  numerous  garrifon  kept  in  the  place 
(9000  men)  contributes  much  to  its  gaiety  and  livcli- 
Refs. 

PRAM,  or  pRAMK,  a  kind  of  lighter  ufed  in  Hol¬ 
land  and  the  ports  of  the  Baltic  Sea,  to  carry  the  car¬ 
go  of  a  merchant -fh ip  alon^-Jidey  in  order  to  lade  or  to 
bring  it  to  jfhorc  to  be  lodged  in  the  florehoufcs  after 
being  difcliarged  out  of  the  vefiel. 

Prame,  ill  military  affairs,  a  kind  of  floating  battery, 
being  a  flat-bottomed  veffel,  which  draws  little  water, 
mounts  feverai  guns,  and  is  very  ufeful  in  covering  the 
difembarkation  iT  troops.  They  arc  generally  made 
tife  of  in  tranfportiiig  troops  over  the  lakes  in  Ame¬ 
rica. 

PR  AMNION,  in  natural  hiftor)-,  the  name  of  a 
femipelliicid  gem.  This  is  a  veiy^  fingular  done,  and  of 
a  veiy  great  concealed  beauty.  Our  lapidaries,  when 
they  meet  with  it,  call  it  by  the  name  of  the  black  agate. 
It  is  of  an  extremely  clofe,  compaift,  and  hrm  texture, 
of  a  fmooth  and  equal  furface,  and  in  fhape  very  irre¬ 
gular,  being  fometimes  round,  fometimes  oblong,  and 
often  flat ;  in  lize  it  feldom  exceeds  two  inches.  It 
appears,  on  a  common  iiifpe^ion,  to  be  of  a  fine  deep 
-black  ;  but  held  up  agaiiift  the  fun  or  the  light  of  a 
candle,  it  is  an  elegant  red,  clouded  by  a  quantity 
of  fubtile  black  earth.  .We  have  it  from  the  Eafl  In¬ 
dies. 

PRASIUM,  in  botany :  A  genus  of  the  gymno- 
fpermia  order,  belonging  to  the  didynamia  clafs  of 
plants  ;  and  in  the  natural  method  ranking  under  the 
42d  order,  Verticiilata,  There  arc  four  monofpermous 
btrries. 

PRAT  I  NAS,  a  Greek  poet  contemporary  with  iEf- 
chyius,  born  at  Phlius.  He  was  the  firft  among  the 
Greeks  who  compofed  fat  ires,  which  were  reprefen  ted 
as  farces*  Of  thefe  32  were  ailed,  as  alfo  18  of  his 
tragedies,  one  of  which  only  obtained  the  poetical 
prize.  Some  of  his  verfes  are  extant,  quoted  by  Athe- 
nanis.  ^ 

PRATIQUE,  or  Prattic,  in  commerce,  a  nego- 
4:iation  or  communication  of  commerce  which  a  merchant 
vcfTel  obtains  in  the  port  it  arrives  in  and  the  countries 
it  difeovers  :  hence  to  obtain  a  pratique,  13  to  obtain 
liberty  to  frequent  a  port,  to  go  afliorc,  to  buy  and 
fell,  6cc. 

PRATT  (Charles),  carl  of  Camden,  was  the  third 
fen  of  Sir  John  Pratt,  knight,  chief  juftice  of  the  court 
«f  king  s-Deiich  under  George  I.  by  his  fecoiid  wife 
Elizabeth,  daughter  of  the  Reverend  Hugh  Wilfon  ca¬ 
non  of  Bangor,  and  was  born  in  17 13,  the  year  before 
his  father  was  called  to  the  honour  of  the  bench.  He 
received  the  firft  rudiments  of  his  education  at  Eton, 


and  afterwards  removed  to  king’s  college  Cambridge, 

Of  his  early  life  at  botli  places  tliere  is  little  known,  — 
ct’ier  than  that  at  college  he  v/as  found  to  be  remarkably 
diligent  and  ftudiDiis,  ana  particularly  fo  in  the  hiftory 
and  conftitution  of  this  country.  By  fome  he  was 
thought  to  be  a  little  too  tenacious  of  the  rights  and 
privileges  of  the  college  he  belonged  to  ;  but  perhaps  it 
was  to  this  early  tendency  that  we  are  indebted  for 
thofe  noble  ftniggles  in  defence  of  liberty,  which,  whe¬ 
ther  in  or  out  of  office,  he  difplayed  through  the  whole 
courfe  of  his  political  life.  After  Haying  out  the  ufual 
time  at  college,  and  taking  his  mailer’s  degree,  in  1739 
he  entered  himfelf  a  fludent  of  the  Inner  Temple,  and 
was  in  due  time  admitted  by  that  honourable  fociety  as 
a  barrifter  at  law.  And  here  a  circumftance  de\'elope8 
itfelf  in  the  hiftory  of  this  great  man,  which  fhows  how 
much  chance  governs  in  the  affairs  of  this  world,  and 
that  the  moft  confiderable  talents  and  indifputable  inte¬ 
grity  will  fometimes  require  the  iiitroduOlion  of  this 
iniftrefs  of  the  ceremonies,  in  order  to  obtain  that  which 
they  ought  to  poifefs  from  their  own  intrinfic  qualifica¬ 
tions. 

Mr  Pratt,  after  his  being  called  to  the  bar,  notwith.* 
{landing  his  tarriily  introduction,  and  his  own  perfonal 
chara<5ter,  was  very  near  nine  years  in  the  profelfion, 
without  ever  getting  in  any  degree  forward.  Whether 
this  arofe  .from  a  natural  timidity  of  coiiftitutioii,  ill- 
luck,  or  perhaps  a  mixture  of  delpondciice  growing  out 
of  the  two  circumftances,  it  is  now  difficult  to  tell  ;  but 
the  fact  was  fo  :  and  he  was  fo  difpirited  by  It,  that 
he  had  fome  thoughts  of  relinquifliing  the  profelfioa 
of  the  law,  and  retiring  to  his  college,  where,  in  rota- 
tatlon,  he  might  be  fur.e  of  a  church  living,  that  w^ould 
give  him  a  fmall  but  honourable  Independence.  With 
thefe  melancholy  Ideas  he  w^ent  as  ufual  the  weftern  cir* 
cuit,  to  make  one  more  expeiiment,  and  then  to  take 
his  final  determination.  Mr  Henley,  afterw^ards  Lord 
Northlngton  and  chancellor  of  England,  w^as  In  the 
fame  circuit :  he  was  Mr  Prattks  moft  Intimate  friend ; 
and  he  now  availed  himfelf  of  that  frlendftiip,  and  told 
him  his  fituation,  and  his  intentions  of  retiring  to  the 
imlverfity  and  going  into  the  church.  He  oppofed  h‘s 
inteiitlou  with  flroiig  raillery,  and  got  him  engaged  ia 
a  caufc  along  with  himfelf ;  and  Mr  Henley  being  ill, 

Mr  Pratt  took  the  lead,  and  difplayed  a  profeffional 
knowledge  and  elocution  that  excited  the  admiration  of 
his  brother  barrifters  as  much  as  that  of  the  whole  court. 

He  gained  his  caufe  ;  and  befides,  he  acquired  the  re¬ 
putation  of  an  eloquent,  profound,  and  conftitutlonal 
lawyer.  It  was  this  circumftauce,  together  with  the 
continued  good  offices  of  his  friend  Henley,  \vhlch  led 
to  his  future  greatnefs  ;  for  w’ith  all  his  abilities  and  all 
his  knowledge,  he  might  otlierwife  in  all  probability  have 
pafled  his  life  in  obfcurlty  unnoticed  and  unknown. 

He  became  now  one  of  the  moft  fuccefsful  pleaders  at, 
the  bar,  and  honours  and  emoluments  flow^cd  thick  upon 
him.  He  was  cliofen  to  reprefent  tlie  borough  of  Dowm- 
ton,  Wilts,  after  the  generi  tledfion  In  1759;  recorder  of' 
Bath  17595  fame  year  was  appointed  attorney- 

general;  in  January  1762  he  w'as  called  to  the  degree  of 
ferjeantatlaw,appoiuted'chlcf-jufticeof  the  common pleas^ 
and  knighted.  His  I..ord{hip  prefided  in  that  court  with 
a  dignity,  w^eight,  and  impartiality,  never  exceeded  by 
any  of  his  predecefTors  ;  and  when  John  Wilkes,  Efqj 
was  felzed  and  committed  to  the  Tower  on  an  illegal 

general 
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t^ate.  wajTant,  his  Lordlhip,  with  the  intrepidity  of  a 

■p-v’— *  BritlHi  magillrate,  and  tliC  becoming  fortitude  of  an 
EngliOimaii,  granted  him  an  habeas  corpus ;  and  on  his 
being  brought  before  the  cofut  of  common  pleas,  dif- 
charged  him  from  his  confinement  in  the  Tower,  May 
6.  1763,  in  a  fpeecli  which  did  him  honour.  His  wife 
and  fplrited  behaviour  on  this  remarkable  occafion,  fo 
intereiling  to  every  true-born  Briton,  and  in  the  confe- 
quent  judicial  proceedings  between  the  printers  of  The 
North  Briton  and  the  ineflcngers  and  others,  was  fo  ac¬ 
ceptable  to  the  nation,  that  the  city  of  London  pre- 
fented  him  with  the  freedom  of  their  corporatioit  in  a 
gold  box,  and  defired  his  pi£fure,  which  tvas  put  up  in 
Guildhall,  ith  this  infcriptioii : 

HANC  ICOXEM 
CAROLI  PRATT, 

SCMMI  JUDICIS  C.  B. 

IK  HONORFM  TANTl  VIRI, 

ANGLlCi^  LIBF.RTATIS  LtGE 
ASSERTORIS, 

S.  P.  L. 

IN  CURIA  MUNICIPAL! 

PONl  JVSSERVNT 

KONO  KAL.  MART.  A.  D.  MDCCLXIV. 

GULIKLMO  BRIDGEN,  AR.  PR^.  VRB. 

This  portrait,  painted  by  Reynold^vas  engraved 
bv  Bafire.  The  coiy^orations  of  Dublin,  Bath,  Exeter, 

^  tind  Norwich,  paid  him  the  like  compliment  ;  arid  in  a 

petition  entered  in  the  journals  of  the  city  of  Dublin,  it 
was  declared,  that  no  man  appeareii  to  have  acquitted 
himfclf  ill  his  high  ftation  with  fuch  becoming  zeal  for 
the  honour  and  dignity  of  the  crown,  and  the  fulfilling 
his  majefty’s  moft  gracious  intentions  for  preferving  the 
freedom  and  happlnefs  of  his  fiibjefts,  and  fuch  invincible 
fortitude  in  adminifiering  juft  ice  ^nd  law,  as  the  Right 
Honourable  Sir  Charles  Pratt,  knight,  the  prefent  lord- 
chief-juftice  of  his  majefty’s  court  of  common  pleas  in 
England,  has  fiiown  in  fomc  late  judicial  determinations, 
which  mull  be  remembered  to  his  lordfiiip’s  hdnour 
while  and  wherever  Britilli  liberties  are  held  facred. 

Higher  honovws,  however,  than  the  breath  txf  popu- 
iar  applaiife  awaited  Sir  Charles  Pratt.  On  the  i6th 
of  ]uly  1765  he  was  created  a  peer  of  Great  Britain, 
by  the  ftyle  and  title  of  Lord  Camden,  Baron  Camden, 
in  the  county  of  Kent ;  and,  July  30.  1766,  011  the  re- 
tlguation  of  Pvobert  earl  of  Noriliington,  he  was  ap¬ 
pointed  lord  high -chancellor  of  Great  Britain;  in  which 
capacity  he,  iu  a  f]x^ech  of  two  hours,  declared,  upon 
iVie  firft  decifion  of  the  fait  agaiiift  the  meifengers  who 
^  ^rrefted  Mr  Wilkes,  that  “  it  wms  the  unaramoiis  opi¬ 

nion  of  the  wrhole  court,  that  general  warrants,  except 
in  cafes  of  high  treafon,  were  illegal,  oppreflive,  and  un¬ 
warrantable.  He  condudfed  himfelf  in  this  high  office 
fo  as  to  obtain  the  love  and  eftcem  of  all  parties  ;  but 
when  the  taxation  of  America  was  in  agitation,  he 
declared  himfelf  againft  it,  and  ftrongly  oppofing  it, 
was  removed  from  his  ftation  in  1770* 

Upon  the  fall  of  Lord  North  he  was  again  taken  in¬ 
to  the  adminiftratlon,  and  on  the  27th  of  March  1782 
appointed  prefident  of  the  council ;  an  office  which  he 
teiigned  in  March  1783.  On  the  13th  of  May  1786, 
he  was  created  Vifeount  Bayhain  of  Bayham  abbey 
Kent,  and  Earl  Camden, 

Whether  we  confider  Earl  Camden  as  a  Jlatefman^ 
called  to  that  high  lltuatioa  by  his  talents  ;  as  a  lawyer ^ 


;i  3  P  R  A 

defending,  fupporting,  and  enlarging  the  conftitutlon  5 
or  as  a  man  fuftaining  both  by  his  firmnefs  and  unlha- 
ken  integrity— in  all  he  excites  our  general  pmife  ;  and 
when  we  contemplate  his  high  and  exalted  virtue,  we 
muft  allow*  Itim  to  have  been  an  honour  to  his  country, 

He  died  on  the  i8th  of  April  1794  at  his  houfe  iu 
Hill-ftreet,  Berkeley-fquare,  being  at  that  time  prefi- 
dent  of  his  majefty’s  moll  honourable  privy-council, 
governor  of  the  eharter-houfe,  recorder  of  the  city  of 
Bath,  and  F.  R.  S. 

He  married  Elizabeth,  daughter  and  coheir  of  Ni¬ 
cholas  JafFerys,  Efq;  fon  and  heir  of  Sir  Jeffery  Jaffer)*s  ot 
Brecknock  priory',  kniglit,  who  died  iu  December  1 779? 
and  by  whom  he  had  ilFue  John  Jaffei75  Pratt  (now 
I^ord  Camden),  born  1 759,  M.  P.  for  Bath,  commil- 
fioner  of  the  adniiralty',  1782,  refigned  and  reappointed 
1783  ;  and  four  daughters,  Frances,  married,  1775,  ILv 
bert  Stewart,  Efq;  of  Mount  Stewart,  county  of  Down, 
1779,  and  M.  P,  for  that  county  ;  Elizabeth,  fingle  j 
Sarah,  married  Nicholas  Saint  field,  Efq;  county^  ofDown, 
1779;  Jane,  married  i  7  80  William  Head  James,  Efq;  font 
and  heir  of  Sir  F.  Head  of  Langley,  county-  of  Bucks. 

His  feat  at  Camden  place,  Chifelhuril,  was  the  refidence 
of  the  great  William  Camden  ;  on  whofc  death  it  came 
by  feveral  intermediate  owners  toWeilon,  Spencer,  and 
Pratt,  and  was  much  improved  by  his  LordOiip.  His 
remains  were  interred  in  the  family  burying- plitce  at 
Seal,  in  Kent. 

l^RAXAGOPvAS,  a  native  of  Athens,  at  1*9  yxar-i 
of  age  cempofed  the  Hlftory  of  the  Kings  of  At  hem, 
in  two  books  ;  and  at  22  the  Life  of  Coullantine  the 
Great,  in  which,  though  a  pagan,  he  fpeaks  very  ad- 
van  tageonfiy*  of  that  prince.  He  alfo  wrote  the  Hif- 
tory  of  Alexander  the  Great.  Fie  lived  under  Coullan- 
tins  about  the  year  ^45. 

PRAXITELES,  a  very  famous  Greek  fculptor^ 
who  lived  330  years  before  Chrift,  at  the  time  ot  the  ' 
uign  of  Alexander  the  Great.  Ail  the  ancient  writers 
mention  his  ftatues  with  a  high  commendation,  efpe^ 
cially  a  Venus  executed  by  him  for  the  city  of  Cnidos, 
which  was  fo  admirable  a  piece,  that  king  Niconicdes 
offered  to  relcafe  the  inhabitants  from  their  tribute  as 
the  purchafe  of  it  ;  but  they  rtfufed  to  part  W'ith  it. 
The  inhabitants  of  the  ifle  ot  Cos  requefted  of  Praxi¬ 
teles  a  flat  Lie  of  Venus;  and  in  confeqnence  of  this  ap¬ 
plication  the  artift  gave  them  their  choice  of  two  ;  one 
of  which  reprefeiited  the  goddefs  entirely  naked,  and 
the  other  covered  wnth  drapery.  Both  of  thefe  were 
of  exquilite  Avorkmairfirip  ;  although  the  former  was 
eftcemed  the  moft  beautiful,  neverthelefs  the  iiiluibitants 
of  Cob  bad  the  wifdom  to  give  the  preference  to  the 
latter,  from  a  convi^lion  that  no  motive  whatever  could 
jnftify  their  introducing  into  thdr  city  any  indecent 
llatues  or  paintings,  which  are  fo  likely  to  inflame  the 
paffions  of  y*onng  people,  and  lead  them  to  immorali¬ 
ty  and  vice.  What  a  reproach  \vdl  this  be  to  many 
Chrillians!  — He  was  one  of  the  gallants  of  Phryne  the 
celebrated  courtefan. 

PRAYER,  a  folemn  addrefs  to  God,  which,  when 
it  Is  of  any  conflderable  length,  Confifts  of  adoration,^  con^ 
ffffion,  fupplUattQth  tntercejfion,  and  thanlfgiviny. 

By  adoration  Wc  eXprefs  our  fenfe  of  God  s  infinite 
pcrfe^lions,  his  power,  wifdom,  goodnefs,  and  mercy  \ 
and  acknowledge  that  our  conftant  dependence  is  upoiv 
Him  by  whom  the  univerfe  was  cvt'dtecl  and  has  beetv 
2^  h  z  hitherto 
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Prayer,  hitherto  preferved.  By  confejjloti  is  meant  our  acknow- 

-  ledgment  of  our  manifold  tranfgreflions  of  the  divine 

law^,  and  oiir  confequent  unvirorthinefs  of  all  the  good 
things  which  we  enjoy  at  prefent  or  expedl  to  be  con¬ 
ferred  upon  us  hereafter.  In  fupplication  we  Intreat  our 
omnipotent  Creator  and  merciful  Judge,  not  to  deal 
with  ns  after  our  iniquities,  but  to  pardon  our  tranf- 
grellions,  and  by  his  grace  to  enable  us  to  live  hence¬ 
forth  righteoufly,  foberly,  and  godly,  in  this  prefent 
world  ;  and  by  Chriftians  this  intreaty  is  always  made 
in  the  name  and  through  the  mediation  of  Jefus  Chriil, 
becaufe  to  them  it  is  known  that  there  is  none  other 
name  under  heaven  given  unto  men  whereby  they  may 
be  faved.  To  thefe  fiipplications  for  mercy  we  may 
likewife  add  our  prayers  for  the  neceffaries  of  life  ; 
becaufe  if  we  feek  Jirfl  the  kingdom  of  God  and  his 
righteoufnefs,  we  are  affured  that  fucli  things  (hall  be 
added  unto  us.  Intercejfion  fignifies  thofe  petitions  which 
we  offer  up  for  others,  for  friends,  for  enemies,  for  all 
men,  efpecially  for  our  lawful  governors,  whether  fu- 
preme  or  fubordinate.  And  thankfgiving  is  the  expref- 
fion  of  our  gratitude  to  God,  the  giver,  of  every  good 
and  perfect  gift,  for  all  the  benefits  enjoyed  by  us  and 
ethers,  for  the  means  of  grace,  and  for  the  hope  of  glo¬ 
ry.  Such  are  the  component  parts  of  a  regular  and  fo- 
1  cm n  prayer,  adapted  either  for  the  church  or  for  the 
cdofet.  But  an  ejaculation  to  God,  conceived  on  any 
emergency,  ^  is  likewife  a  prayer,  whether  it  be  uttered 
by  the  voice  or  fuffered  to  remain  a  mere  affedlion  of 
the  mind  ;  becaufe  the  Being  to  w^hom  it  is  addreffed 
difeerneth  the  thoughts  of  the  heart* 

That  prayer  is  a  duty  which  all  men  ought  to  per¬ 
form  with  humility  and  reverence,  has  been  generally 
acknowledged  as  well  by  the  untaught  barbarian  as  by 
the  enlightened  Chriflian  ;  und  yet  to  this  duty  objec¬ 
tions  have  been  made  by  which  the  underflanding  has 
been  bewildered  in  fopliiftiy  and  affronted  with  jargon. 
“  If  God  be  independent,  omnipotent,  and  polfeffed  of 
every  other  perfe61ion,  what  pleafure,  it  has  been  aflced, 
can  he  take  in  our  acknowledgment  of  thefe  perfec¬ 
tions  ?  If  he  knows  all  things  paft,  prefent,  and  future, 
where  Is  the  propriety  of  our  confelTing^  our  fins  unto 
him  ?  If  he  is  a  benevolent  and  merciful  Being,  he  will 
pardon  our  fins,  and  grant  us  v/hat  is  needful  for  us 
without  our  fiipplications  and  intreaties  ;  and  if  he  be 
likewife  poffeffed  of  infinite  wifdom,  it  is  certain  that 
no  importunities  of  ours  will  prevail  upon  him  to  grant 
us  what  is  improper,  or  for  our  fakes  to  change  the 
equal  and  fteady  laws  by  which  the  world  is  governed. 

“  Shall  burning  JEtnZy  if  a  fage  requires, 

“  Forget  to  thunder,  and  recal  her  fires? 

**  On  air  or  fi^a  new  motions  be  impreft, 

^  Oh  blamelefs  Bethel !  to  relieve  thy  breaft  ? 

When  the  loofe  mountain  trembles  from  on  high. 
Shall  gravitation  ceafe,  if  you  go  by  ? 

“  Or  fome  old  temple,  nodding  to  its  fall, 

For  Chartres’  head  referve  the  hanging  wall*?” 

Such  are  the  moft  plaufible  obje6lions  which  are 
ufually  made  to  the  pra6lice  of  prayer ;  and  though 
they  have  been  fet  off  with  all  the  art  of  the  metaphy- 
fical  wrangler,  and  embellifhed  with  all  the  graces  of 
the  poetry  of  Pope,  they  appear  to  us  fuch  grofs  fo- 
phifms  as  can  operate  only  on  a  very  unthinking  head, 
6r  on  a  very  corrupt  heart.  For  if  God  certainly  ex- 
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ills,  and  there  is  not  a  mathematical  theorem  capable  of  Prayer, 
more  rigid  deinonffration,  it  is  obvious  that  no  man  can  — 
think  of  fuch  a  being  without  having  his  mind  flrongly 
impreffed  with  the  conviAion  of  his  own  conftant  de¬ 
pendence  upon  him  ;  nor  can  he  ‘‘  contemplate  the  hea¬ 
vens,  the  work  of  God’s  hands,  the  moon,  and  the  itars 
which  he  has  ordained,”  without  forming  the  mod  fiib- 
lime  conceptions  that  he  can  of  the  Divine  power,  wif¬ 
dom,  and  goodnefs,  &c.  But  fuch  convidlion,  and  fuch 
conceptions,  whether  clothed  in  wordts  or  not,  are  to  all 
intents  and  purpofes  w’hat  is  meant  by  adoration  ;  and 
are  as  well  known  to  the  Deity  while  they  remain  the 
filent  affections  of  the  heart,  as  after  they  are  fpoken  in 
the  beginning  of  a  prayer.  Our  adoration,  therefore,' 
is  not  expreffed  for  the  purpofe  of  giving  information  to 
God,  who  uiiderftandeth  our  thoughts  afar  off ;  but 
merely,  when  the  prayer  is  private,  becaufe  we  cannot 
think  any  more  than  fpeak  without  words,  and  becaufe 
the  very  fjunJ  of  words  that  are  well  chofen  affe£ls  the 
heart,  and  helps  to  fix  our  attention  :  and  as  the  Being 
who  lees  at  once  the  paft,  prefent,  and  to  come,  and  to 
whom  a  thoufand  years  arc  but  as  one  day,  Hands  not 
in  need  of  our  information  ;  fo  neither  was  it  ever  fup- 
pofed  by  a  man  of  rational  piety,  that  he  takes  pleafure 
on  his  o  wn  account  in  hearing  his  perfe6lions  enumerated 
by  creatures  of  yefterday  ;  for  being  independent,  he 
has  no  paffions  to  be  gratified,  and  being  felf-fiifficient, 
he  was  as  happy  when  exiftiiig  alone  as  at  that  moment 
when  the  morning  liars  fang  together,  and  all  the  fons^ 
of  God  Ihouted  for  joy.”  Adoration  is  therefore  pro¬ 
per  only  as  it  tends  to  preferve  in  our  minds  juft  notions 
of  the  Creator  and  Governor  of  the  woi'ld,  and  of  our 
own  conftant  dependence  upon  him  ;  and  if  fuch  no¬ 
tions  be  ufeful  to  ourfelves,  who  have  a  part  to  a6t  in 
the  fcale  of  exiftence,  upon  which  our  happinefs  de* 
pends  (a  propofition  which  no  theift  will  controvert)^ 
adoration  mull  be  acceptable  to  that  benevolent  Gody 
who,  when  creating  the  world,  could  have  no  other  end. 

In  view  than  to  propagate  happinefs.  See  Metaphy- 
SICS,  n®  312. 

By  the  fame  mode  of  reafoning,  it  will  be  eafy  to  ftiow 
the  duty  of  confijjton  and  fupp  t  aiion.  We  are  not  re¬ 
quired  to  confefs  our  fins  unto  God,  becaufe  he  is  igno¬ 
rant  of  them ;  for  he  is  Ignorant  ®f  nothing.  If  he 
were,  no  reafon  could  be  afiigned  for  our  divulging  to 
our  judge  actions  deferving  of  punilhment.  Neither 
are  we  required  to  cry  for  mercy,  in  order  to  move  hint 
In  whom  there  is  no  varlablenefs,  neither  fhadow  of  turn.^ 
ing.  The  Being  that  made  the  world,  governs  it  by 
laws  that  are  Inflexible,  becaufe  they  are  the  bell ;  and 
to  fuppofe  that  he  can  be  induced  by  prayers,,  oblations, 
or  facrifices,  to  vary  his  plan  of  government,  is  an  im¬ 
pious  thought,  which  degrades  the  Deity  to  a  level  with 
man.  One  of  thefe  inflexible  laws  is  the  connexion 
eftablilhed  between  certain  difpofitions  of  mind  and  hu¬ 
man  happinefs.  We  are  enjoined  to  piirfue  a  particular 
courfe  of  conduft  under  the  denomination  of  virtue,  nott 
becaufe  our  virtuous  a£lions  can  In  any  degree  be  of  ad¬ 
vantage  to  him  by  whom  we  were  created,  but  becaufe 
they  neceffarily  generate  in  our  own  minds  thofe  difpofi¬ 
tions  which  are  effential  to  our  ultimate  liappinefs.  A  man 
of  a  malignant,  an*ogant,  or  fenfiial  difpofition,  would 
have  no  enjoyment  in  that  heaven,  where  all  are  a<ftua- 
ted  by  a  fpirit  of  love  and  purity  ;  and  it  is  doubtlefs 
for  this  rciifoa  omong  others,  that  the  Chriftian  religion. 

prohibits. 
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proKibits  malice,  arrogance,  and  fenfuallty,  among  her 
votaries,  and  requires  the  cultivation^  of  the  oppofite 
virtues.  But  a  perfon  who  has  deviated  far  from  his 
duty  cannot  think  of  returning,  unlcfs  he  be  previoufly 
convinced  that  he  has  gone  aftray.  Such  con\i£tion, 
whenever  he  obtains  it,  will  necelTarily  imprefs  upon  his 
mind  a  fenfe  of  his  own  danger,  and  fll  his  heart  with 
forrow  and  remorfe  for  having  tranfgreffed  the  laws  ella- 
bliihed  by  the  moft  benevolent  of  all  Beings  for  the  pro- 
p'agation  of  imiverlal  felicity.  This  convrdlon  of  errors 
this  fenfe  of  danger,  and  this  compim6Bon  for  having 
tranfgrefled,  are  all  perceived  by  the  Deity  as  foon  as 
they  take  place  in  the  mind  of  the  finner  ;  and  he  is  re¬ 
quired  to  confefs  his  fins,  only  becaufe  the  a6l  of  confef- 
fion  tends  to  imprint  more  deeply  on  his  mind  his  own 
imworthinefs,  and  the  necelfity  of  returning  immediate¬ 
ly  into  the  paths  of  that  virtue  of  which  all  the  ways 
are  pleafentncfs  and  all  the  paths  are  peace. 

In  the  obje61;ion,  it  is  taken  for  granted,  that  If  God 
be  a  benevolent  and  merciful  Being,  he  will  pardon  our 
fins,  and  grant  us  w^hat  is  needful  for  us,  whether  we 
fupplicate  him  or  not :  but  this  Is  a  grofs  and  palpable 
miftake,  arifmgfrom  the  objedor’s  ignorance  of  the  end 
of  virtue  and  the  nature  of  man.  Until  a  man  be  fen- 
fible  of  his  fins  and  his  danger,  he  is  for  the  realbn  al 
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pear  infurmountablc.  If,  indeed,  we  fuppofe  that  in  the 
original  conftitutlon  of  things,^ when  the  laws  of  nature 
were  edablifhed,  a  determinate  duration  was  given  to 
the  top  of  the  mountain  and  the  nodding  temple,  with¬ 
out  any  regard  to  forefeen  confequences,  it  would  un¬ 
doubtedly  be  abfurd  and  perhaps  impious  to  expedl  the 
law  of  gravitation  to  be  fufpended  by  the  prayers  of  a 
good  man,  who  fhould  happen  to  be  pafliug  at  the  in- 
flant  decreed  for  the  fall  of  thefe  objects.  But  of  fuch 
a  conflltution  there  is  fo  far  from  being  evidence,  that 
it  appears  not  to  be  confiftent  with  the  wifdom  and 
goodnefs  of  the  Author  of  nature.  This  world  was 
undoubtedly  formed  for  the  habitation  of  man  and  of 
other  animals.  If  fo,  we  miift  neceffarily  fuppofe,  that* 
in  the  eftablilhing  of  the  laws  of  nature,  God  adjulled' 
them  in  fuch  a  manner  as  he  faw  would  beft  ferve  the 
accommodation  of  thofe  fentient  beings  for  whofe  accom¬ 
modation  alone  they  were  to  be  eftablifhed.  Let  it  then 
be  admitted,  that  all  the  human  beings  who  were  ever  to 
exift  upon  this  globe,  with  all  their  thoughts,  words, 
and  a6lions,  were  at  that  important  moment  prefent  to 
the  divine  intelle£l*,  and  it  furely  wiU  not  be  impoflible 
to  conceive,  that  in  confequence  of  the  forefeen  danger 
and  prayers  of  a  good  man,  the  determinate  duration  of 
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jiuic  ui  Ills  mis  uiiu  lua  w.,  ...  _ _ _ _  mountain  and  the  tower  might  be  either  lengthened 

ready'affignerincapabre  7  pardon,  becaufe  his  dTfpofi-  or  ftiortened  to  let  him  efcape.  This  Idea  of  P^Wenw, 
tion  is  incompatible  with  the  happinefs  of  the  blelTed.  and  of  the  efficacy  of  prayer,  is  thus  illuftrated  by  Mr. 
But  whenever  he  acquires  this  conviaion,  it  is  Impoffi-  Wo llafton  *  “  Suppofe  M ^fome  man)  certainly  to  * 

hie  for  him  not  to  form  a  mental  lutfi  that  he  may  be  Joreknorjj,  by  fome  means  or  other,  that,  when  he  fliould 
pardoned;  and  this  vviffibeing  perceptible  to  the  all-feeing  come  to  be  upon  his  death-bed,  L  would  peMwn  ior 


eye  of  his  Judge,  forms  the  fum  and  fubftance  of  a  fiip^ 
plication  for  mercy.  If  he  clothe  it  in  words,  it  is  only 
for  a  reafon  fimilar  to  that  which  makes  him  adore  his 
Creator  and  confefs  his  fins  in  words,  that  juft  notions 
may  be  more  deeply  imprinted  on  his  own  mind.  The 
fame  reafoning  holds  good  with  refped  to  thofe  prayers 
which  we  put  up  for  temporal  bleflirigs,  for  protedfion 
and  fupport  in  our  journey  through  life.  We  are  told 
by  high  authority,  that  “  the  Lord  is  nigh  unto  all 
them  that  call  upon  him,  to  all  that  call  upon  him  in 
truth.”  This,  however,  is  not  becaufe  he  is  attradled 
-r  delighted  by  their  prayers  and  intreaties,  but  becaufe 
thofe  prayers  and  intreaties  fit  fuch  as  offer  them  for  re¬ 
ceiving  thofe  benefits  which  he  is  at  all  times  ready  to 
pour  upon  all  marnkind.  In  his  effenee  Gqd  is  equally 
prefent  with  the  righteous  and  u4th  the  wicked,  with 
thofe  who  pray,  and- with  tlicfe  who  pray  not;  for  “  the 
eyes  of  the  Lord  are  in  every  place  beholding  the  evil 
and  the  good.”  But  as  the  atmofphere  equally  fur- 


fome  particular  legacy y  in  a  manner  fo  earneft  and  humble, 
and  with  fuch  a  good  difpofition,  as  would  render  it 
proper  to  grant  his  requeft :  and  upon  this,  M  makes 
his  Icift  'Lui/ly  by  which  he  devifes  to  L  that  which  was 
to  be  alked,  and  then  locks  up  the  *will ;  and  all  this 
many  years  before  the  death  of  .M,  and  wliilft  L  had 
yet  no  expedlation  or  thought  of  any  fuch  thing. 
When  the  time  comes,  the  petition  Is  made  and  granted ; 
not  by  making  any  ne'iv  will,  but  by  the  old  one  already 
made,  and  without  alteration  :  which  legacy  had,  not- 
wlthftanding  that,  never  been  left,  had  the  petition  never 
been  preferred.  The  grant  may  be  called  the  effedl  of 
a  future  a£l,  and  depends  as  much  upon  it  as  if  it  had 
been  made  after  the  adf.  So,  if  it  had  been  forefeen, 
that  L  would  not  fo  much  as  ajhy  and  he  had  been  there¬ 
fore  left  out  of  the  will,  this  praterition  would  have  been 
caufed  by  his  carriage,  though  much  later  than  the  date 
of  the  will.  In  all  this  nothing  is  hard  to  be  admitted, 
if  M  be  allowed  to  foreknow  the  cafe.  And  thus  the 
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fea's  thofe  who  are  whole  ,v  fo  the  Divine  prefence, 
though  effentially  the  fame  everywhere,  yet  does  not 
protea  the  impious  as  it  proteas  the  devout,  becaufe 
the.  Impious  are  not  in  a  ftate  capable  of  the  Divine  pro- 
teaion.  The  end  for  which  God  requires  the  exercife 
of  prayer  as  a  duty,  is  not  his  benefit  but  ours  ;  becaufe 
it  Is  a  mean  to  generate  In  the  petitioner  fuch  a  difpofi¬ 
tion  of  mind  as  muft  render  him  a  fpecial  ohjea  of  that 
love  and  that  providential’  care  which  extend  over  the 
whole  creation. 

That  part  of  the  objeaion  which  refults  from  the 
confideration  of  the  fixed  laws  of  nature,  and  whi'ch  the 
poet  has  fo  finely  illuftrated,  prefents.  It  muft  be  confef- 
fed,  confidcrable  difficulties  j  but  none  vdiich  to  us  ap- 


fe6ls  already  forecafted  in  the  courfe  of  nature.” 

This  folution  of  the  difficulty  prefents  indeed  to  the 
mind  a  prodigious  fcheme,  in  which  all  things  to  come 
are,  as-  it  were,  comprehended  under  one  view,  and  eftU 
mated  and  compared  together.  But  when  it  is  confi- 
dered  what  a  mafs  of  wonders  the  univerfe  is  in  other 
refpeds  ;  wliat  an  incompreherifibly  great  and  perfect 
Being  God  is ;  that  he  cannot  be  ignorant  of  any 
thing,  no  not  of  the  future  wants  and  deportments 
of  particular  men  ;  and  that  all  things  which  derive 
their  exiftence  from  him  muft  be  confiftent  with  one 
another — it  muft  furely  be  confeffed  that  fuch  an  ad- 
juftment  of  phyfical  caufes  to  moral  volitions  Is  with¬ 
in  the  compafs  of  infinite  power  and  perfed  wifdom- .. 

To 
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Frgygr,  ^  prayer  which  we  have  termed  iiN 

tcTceffion,  it  has  been  objected,  that  ‘‘  to  intercede  for 
others  is  to  prefume  that  we  pofTefs  an  intereft  with  the 
Deity  upon  which  their  happinefs  and  even  the  profpe- 
yity  of  whole  communities  depends.”  In  anfwer  to 
this  obje^fion,  it  has  been  obferved  by  an  ingenious  and 
ufefiil  writer  f,  that  how  unequal  foever  our  know¬ 
ledge  of  the  divine  economy  may  be  to  a  complete  fo- 
lution  of  this  difficulty,  which  may  require  a  compre-» 
lienfjon  of  the  entire  plan,  and  of  all  the  ends  of  God's 
moral  government,  to  explain  it  fatisfadlorily,  we  can 
yet  underhand  one  thing  concerning  it,  that  it  is,  after 
all,  nothing  more  than  the  making  of  one  man  the  in- 
hrument  of  happinefs  and  inifery  to  another ;  which  is 
j^erfedlly  of  a  piece  with  the  courfe  and  order  that  ob¬ 
tain,  and  which  we  mull  believe  were  intended  to  obtain 
in  human  affairs.  AVhy  may  we  not  he  affilled  by  the 
fr-ayers  of  other  men,  as  well  as.  we  are  beholden  for  our 
fupport  to  their  labour  P  Why  may  not  our  happinefs  be 
made  in  fome  cafes  to  depend. upon  the  interceffion  as 
it  certainly  does  in  many  upon  the  good  offices  of  our 
neighbours  ?  The  happinefs  and  mifery  of  great  numbers 
we  fee  oftentimes  at  the  difpofai  of  one  man's  choice, 
or  liable  to  be  much  affedled  by  his  condu6l :  what 
greater  difficulty  is  there  in  fuppofing,  that  the  prayers 
'of  an  individual  may  avert  a  calamity  from  multitudes, 
or  be  accepted  to  the  benefit  of  whole  communities.” 

'riiefe  obfervations  may  perhaps  be  fufficient  to  re¬ 
move  the  force  of  the  objedlion,  but  much  more  may 
he  faid  for  tlie  pradlice  of  mutual  interceffion.  If  it  be 
one  tnan’s  duty  to  intercede  for  another,  it  is  the  duty 
of  that  other  to  intercede  for  him  ;  and  if  we  fet  afide 
the  particular  relations  which  arifefrom  blood,  and  from 
particular  flations  in  fociety,  mutual  interceffion  mull 
he  equally  tlie  duty  of  all  mankind.  But  there  is  no¬ 
thing  (we  fpeak  from  our  own  experience,  and  appeal 
to  the  experience  of  our  readers)  which  has  fo  power¬ 
ful  a  tendency  to  generate  in  the  heart  of  any  perfon 
good-will  towards  another  as  the  con  Rant  pradice  of 
praying  to  God  for  his  happinefs.  Let  a  man  regularly 
pray  for  his  enemy  with  all  that  ferioiifiiefs  which  devo¬ 
tion  requires,  and  he  wall  not  long  liarbour  refentment 
againR  him.  I^et  him  pray  for  his  friend  with  that  ar¬ 
dour  which  friendihip  naturally  infpires,  and  he  will  per¬ 
ceive  his  attachment  to  grmv  daily  and  daily  ilronger. 
If,  then,  uni verfal  benevolence,  or  charity,  be  a  difpolb 
tion  winch  wc  ought  to  cultivate  in  oiirfelves,  in«t\iai 
interceffion  is  undeniably  a  duty,  bccaufe  nothing  con¬ 
tributes  fo  efFcftually  to  the  acquifition  of  that  fpirit 
which  an  apofllc  terms  the  end  of  the  commandment. 

^  When  it  is  faid,  that  by  interceding  for  kings,  and 
.all  in  authority,  we  feem  to  confider  the  profperity  of 
communities  as  depending  upon  our  interell  with  God, 
the  objeetor  miRakes  the  nature  and  end  of  thefe  inter- 
cefiions.  In  the  profperity  of  any  connmmity  confiRs 
great  part  of  the  happinefs  of  its  individual  members  ; 
but  that  profperity  depends  much  upon  the  conclude  of 
Its  governors.  When,  therefore,  individuals  intercede 
for  their  governors,  the  ultimate  objedl  of  their  prayers 
muft  be  conceived  to  be  their  own  good.  As  it  is 
equally  the  duty  of  all  the  members  of  the  community 
to  pray  for  their  governors,  fuch  interceffions  are  the 
prayers  of  the  whole  community  for  itfelf,  and  of  every 
•individual  for  himfelf.  So  that  in  thi&  view  of  the  cafe, 
xXic  moR  juR,  we  apprehend,  that  can  be  taken  of  it,  it 
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13  not  true  that  fuppllcations  and  interceffion!  forking* 
and  all  in  authority  are  the  prayers  of  one  individual  for 
another,  but  the  prayers  of  many  individuals  for  that 
body  of  which  each  of  them  knows  himfelf  to  be  a 
member. 

Having  evinced  the  duty  of  adoration,  confeffion, 
fuppheation,  and  interccffiion,  we  need  not  furely  waRc 
our  readers  time  wnth  a  formal  and  laboured  vindication 
of  thankfgiving.  Gratitude  for  beneRts  received  is  fo 
umve^ally  acknowledged  to  be  a  viitue,  and  ingrati¬ 
tude  IS  lo  deteRable  a  vice,  that  no  man  who  lays  claim 
to  a  moral  charadler  will  dare  to  affirm  that  we  ought 
not  to  liave  a  juR  fenfe  of  the  goodnefs  of  God  in  pre- 
fer\ing  us  from  the  numberlefs  dangers  to  which  v/e 
are  expofed,  and  in  giving  us  rain  from  heaven,  and 
fruitful  feafong,  filling  our  hearts  with  food  and  glad- 
nefs.  But  if  we  have  this-  fenfe,  whether  w'e  exprefs 
It  in  w^ords  or  not,  we  offer  to  God  thankfgiving  ;  be- 
caufe  every  movement  of  the  heart  is  open  and  expofed 
to  liis  all-feeing  eye. 

In  this  article  w'e  have  treated  of  prayer  in  o-eneral, 
and  as  the  private  duty  of  ever)'  individuid ;  but  there 
ought  to  be  piiUic  as  well  as  prhote^ipx?eyeY^  w'hich  Ihalf 
he  confidered  afterwards.  (See  Worship.)  We  liave 
likewife  obferved,  that  the  prayers  of  every  ChriRian 
ought  to  be  offered  in  the  njrme  and  through  the  medi¬ 
ation  of  Jefus  ChriR,  for  w'hich  the  reafoii  wall  be  fecn 
in  the  article  Theology.  We  ffiall  conclude  our  re- 
fledions  on  the  general  duty,  with  obferving,  that  no- 
tiling  fo  forcibly  rcRrains  from  ill  as  the  remembrance 
of  a  recent  addrefs  to  heaven  for  prottdion  and  affiR- 
ance.  After  liaviiig  petitioned  for  pow'er  to  rcfiR  temp¬ 
tation,  there  is  fo  great  an  incongruity  in  not  continu¬ 
ing  the  Rruggle,  that  we  blufh  at  the  thought,  and 
perfevere  leR  we  lole  all  reverence  for  GUiftlvc$.  After 
fervently  devoting  oiir  fouls  to  God,  w  e  Rart  w'ith  hor- 
ror  at  immediate  apoRacy  :  every  ad  of  delibti'ate  wnck- 
ednefs  is  then  complicated  with  hypocrify  and  ingr'ati- 
tilde  :  it  is  a  mockery  of  the  Father  of  Mcrciest 
forfeiture  of  that  peace  in  which  w^e  clofcd  our  addrefs, 
and  a  renunciation  of  the  hope  which  that  addrefs  iii^ 
fpired.  Bat  if  prayer  and  imiUorality  be  thus  incom¬ 
patible,  furely  tlie  former  ffioiild  not  be  ncglcded  by 
thofe  w’ho  contend  that  moral  virtue  is  the  fuinmit  of 
hnrgan  ptrfe6tion. 

PREACHING.  See  Drclamatiox,  Art.I. — The 
w'ord  is  derived  from  the  Hebrew  parafehy  expvfuit^  he 
expounded.” 

PRE  ADAMITE,  a  denomination  given  to  the  in- 
liabitants  of  the  earth,  conceived,  by  fome  people,  to 
have  lived  before  Adam. 

Ifaac  cle  la  Pereyra,  in  1655,  puhlifhed  a  book  to 
evince  the  reality  of  Preadamites,  by  which  he  gained  a 
confider  able  mimber  of  profelytes  to  the  opinion  :  but 
the  anfwer  of  Demavets,  profeffor  of  theology  at  Gro¬ 
ningen,  publiRied  the  year  following,  put  a  Rop  to  it* 
progrefs  ;  though  Pereyra  made  a.  reply. 

His  fyRem  was  this :  The  Jew's  he  calk  Adamites^ 
and  fuppefes  them  to  have  iffued  from  Adam ;  and 
gives  the  title  Preadamites  to  the  Gentiles,  wdiom  he 
fuppofes  to  have  been  a  long  time  before  Adam,  But 
tins  being  exprefsly  contrar)'  to  the  RrR  words  of  Gene- 
fis,  pereyra  had  recourfe  to  the  fabulous  antiquirics  of 
the  Egyptians  and  Chaldeans,  and  to,  fome  idle  rabbins, 
who  imagined  there  had  been  another  world  before  that 
4  deferibed 
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defended  by  Mofes. 
quifition  in  Flanders,  and  very  roughly  ufed,  though  in 
the  fervice  of  the  dauphin.  But  he  appealed  from  their 
fentence  to  Rome  ;  whither  he  went  in  the  time  of 
Alexander  VI L  and  where  he  printed  a  retradation  of 
his  book  of  Freadamites.  See  Pre-existence. 

PREAMBLE,  in  law,  the  beginning  of  an  adl  of 
parliament,  &c.  which  ferves  to  open  the  intent  of  the 
ad,  and  the  mifehiefs  intended  to  be  remedied  by  it. 

PREBEND,  the  maintenance  a  prebendary  receives 
out  of  the  eftate  of  a  Cathedral  or  collegiate  church, 
prebends  are  dillmguifhed  into  fimple  and  digiiitaiy  :  a 
hmple  prebend  has  no  more  than  the  revenue  for  its 
fupport  ;  but  a  prebend  with  dignity  has  always  a  ju- 
rifdiciion  annexed  to  it. 

PREBENDARY,  an  ecclefiaflic  who  enjoys  a 
prebend. 

The  difference  between  a  prehendaiy  and  a  canon  is, 
that  the  former  receives  his  prebend  in  confideration  of 
his  othciutiiig  in  the  church,  but  the  latter  merely  by  his 
being  received  into  the  cathedral  or  college. 

PRECARIUM,  in  Scots  law.  See  Law,  clxxlii. 
9. 

PRECEDENCE,  a  place  of  honour  to  which  a 
perfon  is  entitled  dliis  is  either  of  courtefy  or  of  right. 
The  former  is  that  which  is  due  to  age,  ertate,  &c. 
which  is  regulated  by  ciiflom  and  civility  :  the  hitter 
is  fettled  by  authority ;  and  when  broken  in  upon, 
gives  an  aCfion  at  law'. 

In  Great  Britain,  the  order  of  precedency  is  as  fol¬ 
lows  :  The  king  ;  the  princes  of  the  blood  ;  the  arcli- 
bifhop  of  Canterbury  ;  the  lord  high  chancellor ;  the 
archbifhop  of  York  ;  the  lord  treafiirer  of  England  ; 
the  lord  prefident  of  the  council  ;  the  lord  privy  fcal ; 
dukes;  the  eldefl  fons  of  dukes  of  the  blood  royal;  mur- 
quiffes  ;  dukes  eldefl  fons  ;  earls;  marquifles  eldefl  fons; 
dukes  younger  fons  ;  vifeouhts  ;  earls  eldefl  fons  ;  mar¬ 
quifles  younger  fons  ;  bifliops  ;  barons  ;  fpeaker  of  the 
houfe  of  commons ;  lord  cominiflioncr  of  the  great  feal ; 
vifrounts  eldefl  Tons  ;  earls  younger  fons  ;  barons  eldefl 
fons  ;  privy  couiifeilors  not  peers  ;  chancellor  of  the  ex¬ 
chequer  ;  chancellor  of  the  duchy  ;  knights  of  the  gar¬ 
ter  not  peers;  lord  chief jtiflice  of  the  king’s  bench  ; 
mailer  of  the  rolls;  lord  chief  juflice  of  life  common 
pleas  ;  lord  chief  baron  of  the  exchequer;  puifiie  judges 
and  barons  ;  knights  banneret,  if  made  in  the  field  ; 
maflers  in  chancery  ;  vifeounts  youn^rer  fons  ;  barona 
younger  fons  ;  baronets  ;  knights  banneret ;  knights  of 
the  Bath  ;  knights  bachelors baronets  eldefl  fons  ; 
knights  eldefl  fons  ;  baronets  younger  fons  ;  knights 
younger  fons;  field  and  flag  officers;  do<Rors  graduate; 
ierjeants  at  law' ;  efquires  ;  gentlemen  bearing  coat  ar¬ 
mour  ;  ^yeomen  ;  tradefmen  ;  artliicefs  ;  labourers.— 
NvUy  1  he  ladies,  except  thofe  of  archbifhopvS,  bifhops, 
and  judges,  take  place  according  to  ’ 
of  their  liufbands  ;  and  unmarried 
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rie  was  appi-eUenJod  by  the  in-  PkKcurr  af  Clat^  Conjat,  m  Scots  law. 

Part  III.  a '  clxxx.  28. 

P uKChVT  of  Sttfin^  in  Scots  law.  See  ^ 
ckiv.  16. 

PRECEPTIVE,  any  thing  which  gives  or  con¬ 
tains  precepts. 

PnECEVT irK  Podry,  See  Poetry,  146,  See. 
PRECESSION  OF  THE  EqyiNoxEs.  The  moflojurpal 

obvious  of  all  the  celeftial  motions  is  the  diurnal  revo-  •^evoluclon 
lution  of  the  Harry  heavens.  Tlie  whole  appears  to  ^hc  ftar. 
turn  round  an  imaginary  axis,  which  paffes  through 
tw  o  oppofite  points  of  the  heavens,  called  the  folcs.  One 
of  thefe  is  in  our  light,  being  very  near  the  flar  and  in 
the  tail  of  the  little  bear.  'J'he  great  circle  w  hich  is 
eqiiidillant  from  both  poles  divides  the  heavens  into  the 
northern  and  fouthern  hemifphcrcs,  which  are  equal. 

It  IS  called  the  equator^  and  it  cuts  the  horizon  in  the 
call  and  w'efl  points,  and  every  flar  in  it  is  12  fiderial 
hours  above  and  as  many  below  tire  horizon,  in  each 
revolution. 

'Phe  fun’s  motions  determine  the  length  of 
and  night,  and  the  viciffitudes  of  the  feafons.  By  a  tims  of  the- 
long  feries  of  obfervations,  the  ffiepherds  of  Afia  were 
able  to  mark  out  the  fun’s  path  in  the  heavens;  he  being 
always  in  the  oppofite  point  to  that  wdiicb  comes  to 
the  meridian  at  midniglit,  w'ith  equal,  but  oppofite  decli¬ 
nation.  rims  they  could  tell  the  flars  among  which 
the  lun  then  w'ai>,  although  they  could  not  &  them. 

They  difeovered  that  his  path  was  a  great  circle  of  the 
heavens,  afterward  called  the  Ecliptic  ;  which  cuts 
the  Equator  in  two  oppofite  points,  dividing  itj  and  be¬ 
ing  divided  by  it,  into  two  equal  parts,  'i’liey  farther 
obfei'ved,  that  w  hen  the  fun  was  in  eitlierof  tliefe  points, 
of  interfeflion,  his  circleof  diurnal  revolution  coincided 
W'ith  the  equator,  and  therefore  the  days  and  nights 
were  equal.  Hence  the  equator  came  to  be  called  the 
Ec^iNOGTiAL  L1N.E,  and  the  points  in  which  it  cuts  the 
ecliptic  were  called  the  Equinoctial  points,  and  the 
fun  w'as  then  faid  to  be  in  the  equinoxes.  One  of  thefe 
was  called  the  Vernal  and  the  other  tlie  Autumnal 
EoyiiNOx.  ^ 

It  was  evidently  an  important  problem  in  pradlical  To  deter- 
aflronomy  to  determine  the  exa6:  moment  of  tlie  fun’sT*"® 
occupying  thefe  flations  ;  for  it  w'as  natural  to  compute 
the  courfe  of  the  year  from  that  moment.  Accordingly  pyP^gThe" 
this  lias  been  the  leading  problem  in:  the  aflronorny  of  equino(Hial 
ill!  nations.  It  is  fufceptible  of  confiderable  precifion, 
without  any  apparatus  of  inllrutnents.  It  is  only  ne- 
ceflary  to  oblerve  the  fun’s  declination  on  the  noon  of 
tw'o  or  three  days  before  and  after  the  equiiiodfid  day. 

On  tw’o  confecutive  days  of  this  number,  his  declination 
mail  have  changed  from  north  to  foutli,  or  from  foiith 
to  north.  If  his  declination  on.  one  day  was*obferved 
^  ,  to  be  2  r  north,  and  on  the  next  5'  fouth,  it  foHow's  that 
the  degree  of  quality  bis  declination  was  nothing,  or  that  he  was  in  the  equi- 
ladies  take  place  ac-  noiTtial  point  about  23  minutes  after  7  in  the  morning 


cording  to  that  of  their  fathers. 

PRECEDENT,  in  law*,  a  cafe  which  has  been  de¬ 
termined,  and  which  ferves  as  a  rule  for  aU  of  the  fame 
nature. 

PRECENTOR,  a  dignity  in  cathedrals,  popularly 
-failed  the  chanter^  or  tnajler  of  the  choir ^ 

^  ^  ^  command  in  w’riting  fent  by 

a  chief  juftice  or  juftice  of  the  peace,  for  bringing  a  per- 
iODj  record,  or  other  matter  before  him. 


of  the  fecond  day.  Knowing  the  precife  moments,  and 
knowing  the  rate  of  the  fun’s  motion  in  the  ecliptic,  it 
is  eafy  to  afeertain  the  precife  point  of  the  ecliptic  in 
wdiich  the  equator  interfedled  it. 

By  a  feries  of  fuch  obfervations  made  at  Alexandria  Hipptr- 
between  the  years  1 61  and  127  before  Chrlft,  Hippar-chus^-dlt:: 
chus  the  father  of  our  aftronomy  found  that  the  point  coveiicj*, 
of  the  autumnal  equinox  was  about  fix  degrees  to  the 
eallward  of  the  ftar  called  S  pic  a  virgin  is.  Eager  to, 

detennino- 
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PrecefTion.  determine  everything  by  multiplied  obfervatlons,  he  rati- 
facked  all  the  Chaldean,  E^/ptian,  and  other  records, 
to  which  his  travels  could  procure  him  accefs,  for  obfer- 
vations  of  the  fame  kind  ;  but  he  does  not  mention  his 
having  found  any.  Ele  found,  however,  fome  obferva- 
tions  of  Ariftillus  and  Timochares  made  about  150 
years  before.  From  thefe  it  appeared  evident  that  the 
point  of  the  autumnjil  equinox  was  then  about  eight  de¬ 
grees  eafl  of  the  fame  ftar.  He  dlfcufles  thefe  obferva- 
tLons  with  great  fagacity  and  rigour  ;  and,  on  their  au¬ 
thority,  he  afferts  that  the  equinoctial  points  arc  not 
fixed  In  the  heavens,  but  move  to  the  weftward  about  a 
j  degree  in  75  years  or  fomewhat  lefs. 

Why  called  This  motion  is  called  the  Precession  of  the  Ec^i- 
the  precef  kqxes,  becaiife  by  It  the  time  and  place  of  the  fun’s 
fiuii  of  the  ftatlon  precedes  the  ufiial  calculations  :  It  is 

*  *  .  fully  confirmed  by  ail  fubfequent  obfervatioris.  In  1750 

the  autumnal  equinox  was  obferved  to  be  20^  21'  weil- 
ward  of  fpica  virginis.  Suppofing  the  motion  to  have 
been  uniform  during  this  period  of  ages.  It  follows  that 
the  annual  precelTion  is  about  50"-f ;  that  Is,  If  the  ce- 
leltlal  equator  cuts  the  ecliptic  in  a  particular  point  on 
•  any  day  of  this  year,  it  will  on  the  fame  day  of  the  fol¬ 
lowing  year  cut  It  in  a  point  50' y  to  the  weft  of  it,  and 
the  fun  will  come  to  the  equinox  20'  23  before  he  has 
com.pleted  his  round  of  the  heavens.  Thus  the  equinoc¬ 
tial  or  tropical  year,  or  true  year  of  feafons,  is  fo  much 
^  ftioi  ter  tlian  the  revolution  of  the  fun  or  the  lidercal  year. 

Importance  this  difeovery  that  has  chiefly  immortalized 

of  the  dif-  the  name  of  Hipparchus,  though  it  muft  be  acknow- 
^overy.  ledged  that  all  his  aftronomical  refearches  have  been 
condu6fed  with  the  fame  fagacity  and  intelligence.  It 
was  natural  therefore  for  him  to  value  himl'elf  highly 
for  the  difeovery.  It  muft  be  acknowledged  to  be  one 
.of  the  moft  Angular  that  has  been  made,  thal  the  re¬ 
volution  of  the  whole  heavens  lliould  not  be  liable, 
•but  its  axis  continually  changing.  For  it  muft  be  ob¬ 
ferved,  that  fince  the  equator  changes  its  pofition,  and 
the  equator  Is  only  an  imaginary  circle,  equidiftant  from 
the  two  poles  or  extremities  of  the  axis  ;  thefe  poles 
and  this  axis  muft  equally  change  their  pofitions.  The 
f  cquinodlial  points  make  a  complete  revolution  in  about 
25745,  the  equator  being  all  the  while  inclined  to  the 
ecliptic  in  nearly  the  fame  angle.  Therefore  the  poles  of 
this  diurnal  revolution  muft  deferibe  a  circle  round  the 
poles  of  the  ecliptic  at  the  diftance  of  about  234  degrees 
in  25745  years;  and  In  the  time  of  Timochares  the  north 
pole  of  the  heavens  muft  have  been  30  degrees  eaftward 
^  of  where  It  now  is. 

^Hipparchus  Hipparchus  has  been  accufed  of  plagiaiifm  and  in- 
5ias  been  iincerity  in  this  rnatter.  It  is  now  very  certain  that 
accufed  of  ^he  preceftion  of  the  equinoxes  was  known  to  the  aftro- 
Jl  giari  m,  India  many  ages  before  the  time  of  Hip¬ 

parchus.  It  appears  alfo  that  the  Chaldeans  had  a 
.pretty  accurate  knowledge  of  the  year  of  feafons. 
-From  their  faros  we  deduce  their  meafure  of  this  year 
to  be  365  days  5  hours  49  minutes  and  1 1  feconds, 
exceeding  the  truth  only  by  26",  and  much  more  exadl 
than  the  year  of  Hipparchus.  They  had  rJfo  a  fidcreal 
year  of  365  days  6  hours  1 1  minutes.  Now  what  could 
'  occaflon  an  attention  to  two  years,  if  they  did  not  fuppofe 
the  equinoxes  moveable?  TheEgy^ptians  alfo  had  a  know¬ 
ledge  of  fometliing  equivalent  to  this:  for  they  had  dif- 
covered  that  the  dog-ftar  was  no  longer  the  faithful  for- 
ivariier  of  the  overflowing  of  the  Nile  j  and  they  com¬ 


bined  him  with  the  ftar  Fomalhafet*  in  their  myftieal  Preccnicn. 
kalendar.  This  knowledge  is  alfo  involved  in  the  pre-  ^“^^~^ 
cepts  of  tlie  Chinefc  aftronomy,  of  much  older  date^j^g 
than  the  time  of  Elipparchua.  zodiaque 

But  all  thefe  acknowledged  fa6ls  are  not  fufTicIent  Ej/yp- 
for  depriving  Hipparchus  of  the  honour  of  the^difeo-y^^']^^^^'®* 
very,  or  fixing  on  him  the  charge  of  plagiarifm.  This^^^  Infcrl^, 
motion  was  a  thing  unknown  to  the  ailronomers  of  the  8 
Alexandrian  fchool,  and  It  w^as  pointed  out  to  them  But  falfely, 
by  HippatchuB  in  the  way  in  which  bc  afeertained 
every  other  pofition  in  aftronomy,  namely,  as  the  ma¬ 
thematical  refult  of  a6lual  obfervations,  and  not  as  a 
thing  dcducible  from  any  opinions  on  other  fubjedls  re¬ 
lated  to  it.  We  fee  him,  on  all  other  occafions,  eager  to 
confirm  his  own  obfervations,  and  his  dcdudllons  from 
them,  by  every  thing  he  could  pick  up  from  other  aftro- 
nomers  ;  and  he  even  adduced  the  above-mentioned 
praclice  of  the  Egy^ptians  in  corroboration  of  his  doc¬ 
trine.  It  is  more  than  probable  then  that  he  did  not 
know  any  thing  more.  Had  he  known  the  Indian 
preceftion  of  54"  annually,  he  had  no  temptation  what¬ 
ever  to  withhold  liini  from  ufing  it  in  preference  to  one 
which  he  acknowledges  to  be  inaccurate, becaufe  deduced 
from  the  very  fhort  period  of  150  years,  and  from  the 
obfervations  of  Timochares,  in  which  he  had  no  great 
confidence.  ^ 

d'his  motion  of  the  ftarry  heavens  was  long  a  matter  f-feavenly 
of  difeuflion,  as  a  thing  for  w^hich  no  phyTical  reafon  motions  ac- 
could  be  aftigned.  But  the  eftabllfliment  of  the  Co- 
pcrnican  fyftem  reduced  It  to  a  very  fimple  affair  ;  the  pernican 
motion  w'^hich  was  thought  to  affe<ft:  all  the  heavenly  fyftem, 
bodies,  is  now  acknowledged  to  be  a  deception,  or  a  falfe 
judgment  from  the  appearances.  The  earth  turns 
round  its  own  axis  w^hile  it  revolves  round  the  fun.  In 
the  fame  manner  as  we  may  caufe  a  child’s  top  to  fpin 
on  the  brim  of  a  mill-ftone,  while  the  ftone  is  turning 
flowdy  round  its  axis.  If  the  top  fpin  fteadily,  with¬ 
out  any  wavering,  its  axis  wdll  always  point  to  the  ze¬ 
nith  of  the  heavens  ;  but  we  frequently  fee,  that  wdiile 
it  fpins  brlfl<ly  round  Its  axis,  the  axis  itfelf  has  a  ftow 
conical  motion  round  the  vertical  line,  fo  that,  if 
produced,  it  would  flowly  deferibe  a  circle  In  the  hea¬ 
vens  round  the  zenith  point.  The  flat  fiirfacc  of  the 
top  may  reprefent  the  terreftiial  equator,  gradually  turn¬ 
ing  itfelf  round  on  all  Tides.  If  this  top  w’cre  fonned 
like  a  b  all,  with  an  equatorial  circle  on  it,  it  would  re¬ 
prefent  the  whole  motion  very  prettily',  the  only  diffe¬ 
rence  being,  that  the  fpinnlng  motion  and  this  waver¬ 
ing  moti  n  are  In  the  fame  direftlon  ;  whereas  the  diur¬ 
nal  lotati  on  and  the  motion  of  the  eqiiinodlial  points  are 
in  contrary  diredions.  Even  this  difiimllarity  may  be 
removed,  by  making  the  top  turn  on  a  cap,  like  the 
card  of  a  mariner’s  compafs.  ^  ,0 

It  is  now  a  matter  fully  eftabllfhed,  that  while  the  And  the 
earth  revolves  round  the  fun  from  weft  to  eaft,  in  the  earth’s, 
olane  of  the  ecliptic,  in  the  cGurfe  of  a  year  It  tii|*ns 
round  Its  own  axis  from  weft  to  eaft  in  23^  56  4", 
which  axis  is  Inclined  to  this  plane  in  an  angle  of  nearly 
.23'"  28'  ;  and  that  this  axis  turns  round  a  line  perpen¬ 
dicular  to  the  ecliptic  in  25,745  years  from  eaft  to  weft, 
keeping  nearly  the  fame  inclination  to  .the  ecliptic. — 

By  this  means,  its  pole  In  the  fphere  of  the  ftarry  hea¬ 
vens  deferibes  a  circle  round  the  pole  of  the  ecliptic  at 
the  diftance  of  23^  28'  nearly.  The  confequence  ©f 
this  muft  be,  that  the  terreftrial  equator,  when  produ- 
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Brcct^nioii-  ccd  to  the  fphere  of  the  ftarry  hcaven;t,  will  cut  the 
ecliptic  in  two  oppohte  points,  through  which  the  fun 
mull  paffi  when  he  makes  the  day  and  night  equal ;  and 
that  thefe  points  nuifi  fhift  to  the  weilward,  at  the  rate 
of  cot  feconds  annually,  which  is  the  precefiioii  of  the 
cq^m^xes.  Accordingly  this  has  been  the  received 
dcdrine  among  aftronoinersi  for  nearly  three  centuries, 
and  it  was  thought  perf<?dly  conformable  to  appear- 
1 1  ances.  ^ 

Bradle)’?  J^ut  Dr  Bradley,  tht^^mofl  fagacloiis  of  modern  aftro- 
dif^c^er  hoped  to  difeOver  the  parallax  of  the  earth’s 

tbeparafax®^^^^  by  obfervations  of  the  adual  portion  of  the  pole 
of  fhe  of  the  ccleftial  revolution.  Dr  Hooke  had  attempted  this 

catth’sor-  before,  but  wuth  very  imperfe6:  inftniments.  'Fhe  art 
of  obfervnig  being  now  prodigioufly  improved.  Dr  Brad¬ 
ley  refumed  this  inveiligation.  It*  will  cafily  appear, 
that  if  the  earth’s  axis  keeps  parallel  to  itfelf,  its  extre¬ 
mity  muft  deferibe  in  the  fphere  of  the  ftarry  heavens 
a  figure  equal  and  parallel  to  its  orbit  round  the  fun  ; 
and  if  the  liars  be  fo  near  that  this  figure  is  a  vlliblc  oh- 
jed:,  the  pole  of  diurnal  revolution  will  be  in  different 
•diflinguifhable  points  of  this  figure.  Confequeiitly,  if 
the  axis  deferibes  the  cone  already  mentioned,  the  pole 
will  not  deferibe  a  circle  round  tlie  pole  of  the  ecliptic, 
but  will  have  a  looped  motion  along  tliis  circumference, 
limilar  to  the  abfolute  motion  of  one  of  Jupiter’s  fatcl- 
lites,  deferibing  an  epicycle  whofe  centre  deferibes  the 
circle  round  the  pole  of  the  ecliptic. 

He  accordingly  obferved  fuch  an  epicyclical  motion, 
and  thought  that  he  had  now  overcome  the  only  dlffi- 
culty  in  the  Copernican  fyftem  ;  but,  on  maturely  con- 
fidering  his  obfervations,  he  found  this  epicycle  to  be 
quite  inconfiflent  with  the  confeqiiences  of  the  annual 
parallax,  and  it  puzzled  him  exceedingly.  One  day, 
while  taking  the  amufement  of  failing  about  on  the 
Thames,  he  obferved,  that  every  time  the  boat  tacked, 
the  diredlion  of  the  wind,  eflimated  by  the  dire6lioii  of 
the  vane,  feemed  to  change.  This  Immediately  fug- 
gelled  to  hbt  the  caufe  of  his  obferved  epicycle,  and 
he  found  it  an  optical  illufion,  occafioned  by  a  combi¬ 
nation  of  the  motion  of  light  with  the  motion  of  his 
telefcope  while  obferving  the  polar  liars.  Thus  he  un- 
>v  ittingly  eflablifhed  an  incontrovertible  argument  for 
the  truth  of  the  Copernican  fyflem,  and  immortalized 
his  name  by  his  difeovery  of  the  Aberration  of  the 
1 3  flars. 

fnv"  engaged  in  a  ferles  of  obfervations  for  af- 

tiono'nhe  cireumflances  of  this  difeovery.  In 

•iubjed.  couvfe  of  thefe,  which  were  continued  for  28  years, 

he  difeovered  another  epcyclical  motion  of  the  pole  of 
the  heavens,  which  v.'us  equally  curious  and  unexpc(5l:ed. 
He  found  that  the  pole  dcfcrlbed  an  epicycle,  whofe 
diameter  was  about  1 8' ,  having  for  its  centre  that  point 
of  the  circle  round  the  pole  of  the  ecliptic  in  which  the 
polc^  would  have  been  found  independent  of  this  new 
motion.  He  alfo  obferved,  that  the  period  of  this  epi¬ 
cyclical  motion  was  18  years  and  feven  months.  It 
ftruek  him,  that  this  was  preeifely  the  period  of  the  re¬ 
volution  of  the  nodes  of  the  moon’s  orbit.  He  gave  a 
brief  account  of  thefe  refults  to  Lord  Macclesfield,  then 
prefident  of  the  Royal  Society,  in  1747.  Mr  Machin, 
to  whom  he  alfo  communicated  the  obfervations,  gave 
hini  in  return  a  very  neat  mathematical  hypothecs,  by 
which  the  motion  might  be  calculated. 
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Let  E  (lig.  I.),  be  the  pole  of  the  ecliptic,  and  SPO 
VoL.  XV.  Pait  II. 


a  circle  diflarit  from  it  2^^  28',  reprefenting  the  circle 
deferibed  by  the  pole  of  the  equator  during  one  rcvolu-  mr— ^ 

tion  of  the  eqiiinoiElial  points.  I^et  P  be  the  place  of  ^tath^ma- 
this  lafl  mentioned  pole  at  fome  given  time.  Roiindc  cd  theory 
P  deferibe  a  circle  ABCD,  whofe  diameter  AC  is  1 8 
The  real  fituation  of  the  pole  will  be  in  the  c  ire  um  fere  nee 
of  this  circle  ;  and  its  place,  in  this  circumference,  de-^  Jp^  p,  ‘ 
pends  on  the  place  of  the  moon’s  afeending  node.  tVfcribe  a 
Di*aw  EPF  and  GPL  perpendicular  to  it  ;  let  GLcimie. 
be  the  colure  of  the  equinoxes,  and  EF  the  cohire  of 
the  fohlices.  Dr  Bradley’s  obfervations  fliow^ed  that  the 
pole  was  in  A  vvhen  the  node  was  in  L,  the  ver¬ 
nal  equinox.  If  tlie  node  recede  to  H,  the  winter 
follllce,  the  pole  is  in  B.  When  the  node  is  in  ihc 
autumnal  equinox  at  G,  the  pole  is  at  C  ;  and  when 
the  node  is  in  F,  the  fummer  folflice,  the  pole  is  in  D. 

In  all  intermediate  fituations  of  the  moon’s  afeending 
node,  the  pole  is  in  a  point  of  the  circumference  ABCD, 
three  fignsor  90®  more  advanced. 

Dr  Bradley,  by  comparing  together  a  great  numljcr^Iore 
of  obfervations,  found  that  tlie  mathematical  theory, 
and  the  calculation  depending  011  it,  would  correfpond/jj^^^  ^ 
much  better  with  the  obfervations,  if  an  ellipfe  were  the  circle, 
fubltituted  for  the  circle  ABCD,  making  tlic  longer 
axis  AC  18",  and  the  diorter,  BD,  16''.  Mr  d’Alem¬ 
bert  determined,  by  the  pliyfical  tlieorj^  of  gravitation, 
the  axes  to  be  18'  and  13", 4. 

Thefe  obfervations,  and  this  mathematical  tlieorx',  Th-fe  ob- 
mii^  be  confidered  as  fo  many  fa£ls  in  aflroiiomy, 
we  mud  deduce  from  them  the  nietliods  of  thVo-v^ar 

the  places  of  all  celellial  phenomena,  agieeablc  to  thfc|a<c^,  fn 
univerfil  pra6liee  of  determining  every  point  of  the  hea-aftronoir.yo 
veils  by  its  longitude,  latitude,  right  afcenfion,  and  de¬ 
clination. 

It  is  evident,  in  the  fird  place,  that  this  equation  Ohhquity 
of  the  pole’s  motion  makes  a  change  in  the  obliquity 
of  tlie  ecliptic.  The  inclination  of  the  equator  to 
ecliptic  is  ineafured  by  the  arch  of  a  great  circle  inter¬ 
cepted  between  their  poles.  Now,  if  the  pole  be  in  O 
indead  of  P,  it  is  plain  that  the  obliquity  is  mcafured 
by  EO  indead  of  EP.  If  EP  be  confidered  as  the 
mean  obliquity  of  the  ecliptic,  it  is  augmented  by  9" 
when  the  moon’s  afeending  node  is  in  the  vernal  equi¬ 
nox,  and  eonfequently  the  pole  in  A.  It  is,  on  the 
contrary,  diminifhed  9"  when  the  node  is  in  the  au¬ 
tumnal  equinox,  and  the  pole  in  C;  and  it  is  equal  to 
the  mean  when  the  node  h  in  the  colure  of  the  foHliccs. 

This  change  of  tlie  inclination  of  the  earth’s  axis  to  the 
plane  of  tlie  ecliptic  was  called  the  nutation  of  the  axis 
by  8ir  Ifaac  Newton;  who  fliow'cd,  that  a  change  of 
nearly  a  fecond  mud  obtain  in  a  year  by  the  adtioii  of 
the  fun  on  the  prominent  parts  of  tlie  'terreflrial  fplie- 
roid.  But  he  did  not  attend  to  the  change  which 
would  be  made  in  this  motion  by  the  variation  which 
obtains  in  the  didurbing  force  of  the  moon,  in  confe- 
quence  of  the  different  obliquity  of  her  adlion  on  the 
equator,  arifing  from  the  motion  of  her  owm  oblique  or¬ 
bit.  It  is  this  change  which  now  goes  by  the  nan\e 
NUTATION,  and  we  owe  its  difeovery  entirely  to  Dr 
Bracley.  The  general  change  of  the  pofition  of  the 
earth’s  axis  has  been  termed  Dlivi  at  ion  by  modern  adro- 
nomers. 

'The  quantity  of  this  clian^^  of  obliquity  is  cafiiy 
certalned.  It  is  evident,  from  what  has  been  already  j 

faid,  that  wlicii  the  pole  is  in  O,  the  arch  ADCO 
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freceffion.  equal  to  the  node’s  longitude  from  the  vernal  equinox, 
and  that  PM  is  its  cofine  ;  and  (on  account  of  the  fmall- 
nefs  of  AP  in  comparifon  of  EP)  PM  may  be  taken  for 
the  change  of  the  obliquity  of  the  ecliptic.  This  is 
therefore  =9'  X  cof.  long,  node,  and  is  additive  to  the 
mean  obliquity,  while  O  is  in  the  femicircle  BAD,  that 
is,  while  the  longitude  of  the  node  is  from  9  figns  to  3 
llgns ;  ' 

changes  from  3  to  9  figns. 

But  the  nutation  changes  alfo  the  longitudes  and 
right  afcenfions  of  the  liars  and  planets  by  changing 
the  equinodlial  points,  and  thus  occafioning  an  equa¬ 
tion  in  the  preceflion  of  the  equinodf  ial  points.  It  was 
this  circumllance  which  made  it  neceffary  for  us  to  con- 
fider  it  in  this  place,  while  exprefsiy  treating  of  this 
preceflion.  Let  us  attend  to  this  derangement  of  the 
equino6lial  points. 

The  great  circle  or  meridian  which  pafles  through 
the  poles  of  the  ecliptic  and  equator  is  always  the  fol- 
llitial  colure,  and  the  equinodlial  colure  is  at  right 
angles  to  it :  therefore  when  the  pole  is  in  P  or  in  O, 
EP  or  EO  is  the  folftitial  colure.  Let  S  be  any  fixed 
fiar  or  planet,  and  let  SE  be  a  meridiaii  or  circle  of  lon¬ 
gitude  ;  draw  the  circles  of  declination  PS,  OS,  and 
the  circles  MTM^,  rn'Em',  perpendicular  to  PE,  OE. 

If  the  pole  were  in  its  mean  place  P,  the  eqiiinodlial 
points  would  be  in  the  ecliptic  meridian  M'EM',  or 
that  meridian  would  pafs  through  the  interfeftions  of 
the  equator  and  ecliptic,  and  the  angle  MES  would 
meafure  the  longitude  of  the  fiar  S.  But  v/hen  the 
pole  is  in  O,  the  ecliptic  meridian  mEm'  will  pafs  thro’ 
the  equinodlial  points.  The  eqiiinodlial  points  mull 
therefore  be  to  the  weftward  of  their  mean  place,  and 
the  equation  of  the  preceflion  miift  be  additive  to  that 
preceflion  ;  and  the  longitude  of  the  ftar  S  will  now  be 
meafured  by  the  angle  ttz  ES,  which,  in  the  cafe  here 
reprefented,  is  greater  than  its  mean  longitude.  The 
difference,  or  the  equation  of  longitude,  arifing  from  the 

nutation  of  the  earth’s  axis,  is  the  angle  OEP,  or 

CM  is  the  fine  of  the  angle  CPO,  which,  by  what  has 
been  already  obferved,  is  equal  to  the  longitude  of  the 
node  :  I'herefore  OM  is  equal  to  9''X  long,  node,  and 
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OM 


Qg  is  equal  to 


9'X  fin.  long,  node 


This  equation  is 


additive  to  the  mean  lonscitude  of 

O 


■li 

■Right 

.^fccj'-iion 

■oouble 


fill,  obliq^.  eclip. 

the  ftar  when  O  is 
in  the  femicircle  CBA,  or  while  the  afeending  node  is 
pafling  backwards  from  the  vernal  to  the  autumnal  equi¬ 
nox  ;  but  it  is  fubtradllve  from  it  while  O  is  in  the  femi- 
cVcle  ADC,  or  while  the  node  is  pafling  backwards  from 
the  autumnal  to  the  vernal  equinox  ;  or,  to  exprefs  it 
more  briefly,  the  equation  is  fubtradfivc  from  the  mean 
longitude  of  the  Ikir,  while  the  afeending  node  is  in  the 
firft  fix  figns,  and  additive  to  it  while  the  node  is  in  the 
laft  fix  figns. 

^Phis  equation  of  longitude  is  the  fame  for  all  the 
ftars,  for  their  longitude  is  reckoned  on  the  ecliptic 
(which  is  here  fuppofed  invariable)  ;  and  therefore  is 
affedfdd  only  by  the  variation  of  the  point  from  which 
the  longitude  is  computed. 

The  right  afeenfion,  being  computed  on  the  equator, 
fuffers  a  double  change.  It  is  computed  from,  or  be¬ 
gins  at,  a  different -point  of  the  equator,  and  it  ternil- 
4iate8  at  a  different;  point  becaufe  the  equator  having 


changed  Its  pofitionjthc  circles  of  declination  alfo  change 
theirs.  When  the  pole  is  at  P,  the  right  afeenfion  of 
S  from  the  folftitid  colure  is  meafured  by  the  angle 
SPE,  contained  between  that  colure  and  the  ftar’s  circle 
of  declination.  But  when  the  pole  is  at  O,  the  right 
afeenfion  is  meafured  by  the  angle  SOE,  and  the  dif¬ 
ference  of  SPE  and  SOE  Is  the  equation  of  right  af- 
cenlion.  The  angle  SOE  confifts  of  two  parts,  GOE 
and  GOS  ;  GOE  remains  the  fame  wherever  the  ftar  S 

is  placed,  but  GOS  varies  with  the  place  of  the  ftar _ 

We  muft  firft  find  the  variation  by  which  GPE  becomes 
GOE,  which  variation  is  common  to  all  the  ftars.  The 
triangles  GPE,  GOE,  have  a  conftant  fide  GE,  and  a 
conftant  angle  G  ;  the  variation  PO  of  the  fide  GP  Is 
extremely  fmall,  and  therefore  the  variation  of  the  angles 
may  be  computed  by  Mr  Cotes’s  Fluxionary  Theorems. 

See  Simpfon’s  Fluxions^  §  253,  &c.  As  the  tangent  of 
the  fide  EP,  oppofite  to  the  conftant  angle  G,  is  to  the 
fine  of  the  angle  EPG,  oppofite  to  the  conftant  fide 
EG,  fo  is  PO  the  variation  of  the  fide  GP,  adjacent  to 
the  conftant  angle,  to  the  variation  y  of  the  angle 
GPO,  oppofite  to  the  conftant  fide  EG.  This  gives 
g'  X  fin.  long,  node  . 

*  =  '  wni/obl.  eclip.  ■'  fubtraaive  from  the 

mean  right  afeenfion  for  the  firft  fix  figns  of  the  node’s 
longitude,  and  additive  for  the  laft  fix  figns.  This  equa¬ 
tion  is  common  to  all  the  ftars.  23 

The  variation  of  the  other  part  SOG  of  the  angle,  ^ 
which  depends  on  the  different  pofition  of  the  hour 
circles  PS  and  OS,  which  caufes  them  to  cut  the  equa¬ 
tion  in  different  points,  where  the  arches  of  right  afeen¬ 
fion  terminate,  may  be  difeovered  as  follows.  The  tri¬ 
angles  SPG,  SOG,  have  a  conftant  fide  SG,  and  a 
conftant  angle  G.  Therefore,  by  the  fame  Cotefian 
theorem,  tan.  SP :  fin.  SPGrzPO  :  y,  and  y,  or  the 
fecond  part  of  the  nutation  in  right  afeenfion,  = 

9''X  fin.  diff.  R.  A.  of  ftar  and  node 
CO  tan.  declin.  ftar  • 

The  nutation  alfo  affeds  the  declination  of  the  ftars  :  Nutation 
For  SP,  the  mean  codeclination,  is  changed  into  SO. — -affeds  the 
Suppofe  a  circle  defcrlbed  round  S,  with  the  diftance  ^^chnatiuns 
SO  cutting  SP  in  f ;  then  it  is  evident  that  the  equa-  ^  ^  ^ 
tion  of  declm.  is  P/rrPOX  cofine  01^' g'‘  X  iign 

conftant 


r.  afeen.  of  ftar — long,  of  node. 

Such  are  the  calculations  in  conftant  life  in  our  ' 

ftronomical  refearches,  founded  on  Machin’s  Theory.  calcuia- 
When  Hill  greater  accuracy  is  required,  the  elliptical  don.  , 

theory  muft  be  fubftitiited,  by  taking  (as  is  expreffed 
by  the  dotted  lines)  O  in  that  point  of  the  ellipfe  de- 
feribed  on  the  tranfverfe  axis  AC,  where  it  is  cut  by 
OM,  drawn  according  to  Machin’s  theory.  .All  the 
change  made  here  is  the  diminution  of  OM  in  the  ratio 
of  1  8  to  1 3,4,  and  a  correfpondiiig  diminution  of  the 
angle  CPO.  The  detail  of  it  may  be  fecn  in  De  la 
Lande’s  AJironomy^t  art.  2874;  is  rather  foreign  to 
our  prefent  purpofe  of  explaining  the  preceflion  of  the 
equinoxes.  The  calculations  being  in  every  cafe  tedious, 
and  liable  to  miftakes,  on  account  of  the  changes  of  the 
figns  of  the  different  equations,  the  zealous  promoters  of 
aftronomy  have  calculated  and  publiflied  tables  of  all 
thefe  equations,  both  on  the  circidar  and  elliptical  hy- 
pothefis.  And  ftill  more  to  abridge  calculations,  which 
occur  in  reducing  every  aftronomical  obfervation,  when 
the  place  of  a  phenomenon  is  deduced  from  a  compari¬ 
fon 
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?r0cem^n.  foi  with  known  fixed  flars,  there  have  been  publifhed 

-  tables  of  nutation  and  precelfion,  for  fome  hundreds  of 

tiie  principal  ftars,  for  every  pofition  of  the  moon’s  node 
and  of  the  fun. 

Preceflion  It  now  remains  to  confider  the  preceflion  of  the  equi- 
•f  the  equi- nodlial  points,  with  its  equations,  arifing  from  the  nuta- 
ro6tial  of  the  earth’s  axis  as  a  phyfical  phenomenon,  and 

points,  &c.  endeavour  to  account  for  it  upon  thofe  mechanical 
principles  which  have  fo  happily  explained  all  the  other 
phenomena  of  the  celeilial  motions. 

**7  This  did  not  efcape  the  penetrating  eye  of  Sir  Ifaac 

Newton  ;  and  he  quickly  found  it  to  be  a  confequence, 
Newton  and  the  moft  beautiful  proof,  of  the  univerfal  gravitation 
and  others  of  all  matter  to  all  matter  ;  and  there  is  no  part  of  liis 
on  this  fub-  Irnmortal  work  where  his  fagacity  and  fertility  of  re- 
fource  fhine  more  confpicuoufly  than  in  this  inveftiga- 
tion.  It  mull  be  acknowledged,  however,  that  New¬ 
ton’s  invelligation  is  only  a  fbrewd  guefs,  founded  on 
alTiimptlons,  of  which  it  would  be  extremely  difficidt  to 
demonllrate  either  the  truth  or  falfity,  and  which  requi¬ 
red  the  genius  of  a  Newton  to  pick  out  in  fuch  a  com¬ 
plication  of  abilrufe  circumflances.  The  fubjeft  has 
occupied  the  attention  of  the  firft  mathematicians  of 
Europe  fince  his  time  j  and  is  ftill  confidered  as  the 
moil  curious  and  difficult  of  all  mechanical  problems. 
The  moil  elaborate  and  accurate  diifertations  on  the 
preceffion  of  the  equinoxes  are  thofe  of  Sylvabella  and 
Walmefly,  in  the  Philofophical  Tranfadlions,  publiflied 
about  the  year  1 754;  that  of  Thomas  Simpfon,  publiih- 
edin  his  Mifcellaneous  Tradls  ;  that  of  Father  Frlfius, 
in  the  Memoirs  of  the  Berlin  Academy,  and  afterwards, 
with  great  improvements,  in  his  Cofmograpffila ;  that  of 
Euler  in  the  Memoirs  of  Berlin  ;  that  of  D’Alembert  in 
a  feparate  diifertation  ;  and  that  of  De  la  Grange  on  the 
Libration  of  the  Moon,  which  obtained  the  prize  in 
the  Academy  of  Paris  in  1769.  We  think  the  difler- 
tatlon  of  Father  Frifiiis  the  moil  perfpicuous  of  them  all, 
being  condudled  in  the  method  of  geometrical  analyfis  ; 
whereas  moil  of  the  others  proceed  in  the  fluxionary 
and  fymbolic  method,  which  is  frequently  deiicient  in 
diilindl  notions  of  the  quantities  under  confideratlon, 
and  therefore  does  not  give  us  the  fame  pe^-fpicuous 
convidlion  of  the  truth  of  the  refults.  In  a  work  like 
ours,  it  is  impoffible  to  do  juilice  to  the  problem,  with¬ 
out  entering  into  a  detail  which  would  be  thought  ex¬ 
tremely  difproportloned  to  the  fubjedl  by  the  genera¬ 
lity  of  our  readers.  Yet  thofe  who  have  the  iieceffary 
preparation  of  mathematical  knowledge,  and  wiih  to  un- 
deriland  the  fubjedl  fully,  will  And  enough  here- to  give 
them  a  very  diilindl  notion  of  it ;  and  in  the  article  Ro¬ 
tation,  they  will  find  the  fundamental  theorems,  which 
will  enable  them  to  carry  on  the  invefligation.  We  fhall 
firil  give  a  fhort  flcetch  of  Newton’s  invelligation,  which 
is  of  the  moll  palpable  and  popular  kind,  and  is  highly 
valuable,  not  only  for  its  ingenuity,  but  alfo  becaule  it 
will  give  our  unlearned  readers  dillindl  and  fatisfadlory 
conceptions  of  the  chief  circumflances  of  the  whole  phe- 
iS  nomena. 

^tchof  Let  S  (fig.  2.)  be  the  fun,  E  the  Earth,  and  M  the 
moving  in  the  orbit  NMCD;z,  which  cuts  the , 
^^ion  of  it.  of  the  Ecliptic  in  the  line  of  the  nodes  N«,  and 

has  one  half  raifed  above  it,  as  reprefented  in  the  figure, 
Plate  being  hid  below  the  Ecliptic.  Sup- 

CCCCXIV  ^kis  orbit  folded  down  ;  it  will  coincide  with  the 
Ecliptic  in  the  circle  N  me  dn.  Let  EX  reprefent  the 


axis  of  this  orbit,  perpendicular  to  its  plane,  and  there* 
fore  inclined  to  the  Ecliptic.  Since  the  Moon  gravitates 
to  the  fun  in  the  direction  MS,  which  is  all  above  the 
Ecliptic,  it  is  plain  that  this  gravitation  has  a  tendency 
to  draw  the  Moon  towards  the  Ecliptic.  Suppofe  this 
force  to  be  fuch  that  it  would  draw  the  Moon  do^v^^ 
from  M  to  i  in  the  time  that  fhe  would  have  moved 
from  M  to  /,  in  the  tangent  to  her  orbit.  By  the  com¬ 
bination  of  thefe  motions,  the  Moon  will  defert  her  or¬ 
bit,  and  deferibe  the  line  Mr,  which  makes  the  diagonal 
of  the  parallelogram  ;  and  if  no  farther  adlion  of  the  fun 
be  fuppofed,  Ihe  will  deferibe  another  orbit  M lying 
between  the  orbit  MCD«  and  the  Ecliptic,  and  flie  will 
come  to  the  Ecliptic,  and  pafs  through  it  in  a  point  ?/, 
nearer  to  M  than  n  is,  which  was  the  former  place  of  her 
defeending  node.  By  this  change  of  orbit,  the  line  EX 
will  no  longer  be  perpendicular  to  it ;  but  there  will  be 
another  line  Ea*,  which  will  now  be  perpendicular  t» 
the  new  orbit.  Alfo  the  Moon,  moving  from  M  to  r, 
does  not  move  as  if  fhe  had  come  from  the  afeending 
node  N,  but  from  a  point  N  lying  beyond  it  ;  and  the 
line  of  the  nodes  of  the  orbit  in  this  new  pofition  u 
N'  Alfo  the  angle  MN  is  lefs  than  the  angle 
MNm. 

Thus  the  nodes  fhlft  their  places  in  a  direclion  op- 
pofitc  to  that  of  her  motion,  or  move  to  the  weftward ; 
the  axis  of  the  orbit  changes  its  pofition,  and  the  orbit 
itfelf  changes  its  inclination  to  the  ecliptic.  Thefe 
momentar)"  changes  are  different  in  different  parts  of 
the  orbit,  according  to  the  pofition  of  the  line  of  the 
nodes.  Sometimes  the  inclination  of  the  orbit  is  in- 
creafed,  and  fometimes  the  nodes  move  to  the  eaflward. 
But,  in  general,  the  inclination  increafes  from  the  time 
that  the  nodes  are  in  the  line  of  fyzigee,  till  they  get  into 
quadrature,  after  which  it  diminifhes  till  llie  nodes  arc 
again  in  fyzigee.  The  nodes  advance  only  while  they 
are  in  the  odlants  after  the  quadratures,  and  while  the 
moon  paffes  from  quadrature  to  the  node,  and  they  re¬ 
cede  in  all  other  fituations.  Therefore  the  recefs  ex¬ 
ceeds  the  advance  in  every  revolution  of  the  moon  round 
the  earth,  and,  on  the  whole,  they  recede. 

What  has  been  faid  of  one  Moon,  would  be  true  of 
each  of  a  continued  ring  of  Moons  furrounding  the 
Earth,  and  they  would  thus  compofe  a  flexible  ring, 
which  would  never  be  flat,  but  waved,  according  to  the 
difference  (both  in  kind  and  degree)  of  the  diflurbing 
forces  a£ling  on  its  different  parts.  But  fiippofe  thefe 
Moons  to  cohere,  and  to  form  a  rigid  and  flat  ring,  no¬ 
thing  would  remain  in  this  ring  but  the  excefs  of  the  con¬ 
trary  tendencies  of  its  different  parts.  Its  axis  would  be 
perpendicular  to  its  plane,  and  its  pofition  in  any  moment 
will  be  the  mean  pofition  of  all  the  axes  of  the  orbits  of 
each  part  of  the  flexible .  ring  ;  therefore  the  nodes  of 
this  rigid  ring  will  continually  recede,  except  when  the 
plane  of  the  ring  paffes  through  the  Sun,  that  is,  when 
the  nodes  are  in  fyzigee  ,*  and  (fays  Newton)  the  mo¬ 
tion  of  thefe  nodes  will  be  the  fame  with  the  mean  mo¬ 
tion  of  the  nodes  of  the  orbit  of  one  Moon.  The  in¬ 
clination  of  this  ring  to  the  ecliptic  will  be  equal  to 
the  mean  Inclination  of  the  Moon’s  orbit  during  any  one 
revolution  which  has  the  fame  fituation  of  the  nodes. 
It  will  therefore  be  leaft  of  all  when  the  nodes  are  in 
quadrature,  and  will  increafe  till  they  are  in  fyzigee, 
and  then  diminilh  till  they  arc  again  in  quadrature. 

Suppofe  this  ring  to  contiadt  in  dimciflhons,  the  dif- 
3  M  2  turbing 
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rreceffion.  turbing  forces  will  diminiili  In  the  fame  proportion,  and 
*1111  proportion  will  all  their  efFefts  dimlnifh.  Sup- 

pofe  its  motion  of  revolution  to  accelerate,  cr  the  time 
of  a  revolution  to  diminifh  ;  the  linear  offers  of  the  dlf- 
turbing  forces  being  as  the  fqiiares  of  the  times  of  their 
aflion,  and  their  angular  effedls  as  the  times,  thofe  er¬ 
rors  muft  diminifh  alio  on  this  account ;  and  wc  can 
compute  what  thofe  errors  v/ill  be  for  any  diameter  of 
the  ring,  and  for  any  period  of  its  revolution.  We  can 
tell,  therefore,  what  would  be  the  motion  of  the  nodes, 
the  change  of  inclination,  and  deviation  of  the  axis,  of  a 
ring  which  would  touch  the  furface  of  the  earth,  and 
revolve  in  24  hours  ;  nay,  we  can  tell  what  thefe  mo¬ 
tions  would  be,  fhould  this  ring  adhere  to  the  earth. 
They  muft  be  much  lefs  than  if  the  ring  were  detached; 
For  the  difturbing  forces  of  the  ring  muft  drag  along 
with  it  the  whole  globe  of  the  earth.  The  ^iiaiuity 
of  motion  which  the  diilurbing  forces  would  have  pro¬ 
duced  in  the  ring  alone,  will  now  (fays  Newton)  be 
produced  in  the  wliole  mafs ;  and  therefore  the  velocity 
mull  be  as  much  lefs  as  the  quantity  of  matter  is  greater: 
But  Hill  all  this  can  be  computed. 

Now  there  is  fuch  a  ring  on  the  earth  :  for  the  earth 
is  not  a  fphere,  but  an  elliptical  fpheroid.  Sir  Ifaac 
Newton  therefore  engaged  in  a  computation  of  the  effedls 
of  the  dilhirbing  force,  and  has  exhibited  a  moft  beautiful 
example  of  mathematical  inveftigation  He  €rfl  afferts, 
that  the  earth  muji  be  an  elliptical  fpheroid,  w^hofe  po¬ 
lar  axis  is  to  its  equatorial  diameter  as  229  to  230. 
Then  he  demonftrates,  that  if  the  fine  of  the  inclina¬ 
tion  of  the  equator  be  called  and  if  t  be  the  niim- 
^  her  of  days  (fidereal)  in  a  year,  the  annual  motion  of 

a.  detached  ring  will  be  He  then 

4  ^ 

fhows  that  the  effed  of  the  diftiirblng  force  on  this 
ring  Is  to  its  effect  on  the  matter  of  the  fame  ring,  dif- 
trlbutcd  in  the  form  of  an  elliptical  llratum  (but  flill 
detached)  as  5  to  2  ;  therefore  the  motion  of  the  nodes 

.1.  ,  ^  3  v/  l 

wili  be  36o''X - - — ,  or  16'  16"  24'  "  annually.  He 

then  proceeds  to  fhow,  that  the  quantity  of  motion  in 
the  fphere  Is  to  that  in  an  equatorial  ring  revolving  in 
the  fame  time,  as  the  matter  in  the  fphere  to  the  mat¬ 
ter  in  the  ring,  and  as  three  times  the  fquare  of  a  qiia- 
ilrantal  arch  to  two  fquares  of  a  diameter,  jointly  : 
Then  he  fhows,  that  the  quantity  of  matter  in  the  ter- 
rcflriai  fphere  is  to  that  in  the  protuberant  matter  of 
the  fpheroid,  as  52900  to  461  (fuppofxng  all  homoge* 
ncous).  From  thefe  prcmlfes  it  follows,  that  the  mo¬ 
tion  of  16'  16"^  24'^  ,  muft  be  dimmifhed  in  the  ratio  of 
107 1 7  to  100,  which  reduces  it  to  9"  07'''  annually. 
And  this  (he  fays)  is  the  precefTion  of  the  equinoxes, 
occanoned  by  the  aflioii  of  the  fun  ;  and  the  reft  of 
the  5of',  which  is  the  obferved  preceffion,  isowing 
to  the  aflion  of  the  moon,  nearly  five  times  great ei  than 
that  of  the  fun.  This  appeared  a  great  difficulty  ;  for 
the  phenomena  of  the  tides  fliow  that  it  cannoi  muck 
exceed  twice  the  fun’s  force. 

.  f  the  form  ingenuity  of  this  procefs* 

and  dimen- ^'^^'^hrated  and  candid  commentator,  Ha- 
fiomofthe">'?prnouUi  fay  (in  his  Differtation  on  the  Tides, 
earth  de.  which  fhared  the  prize  of  the  French  Academy  with 

Newton  faw  througL  veil 
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His 

3nii  alien 
« f  the  form 


what  others  could  hardly  difeover  witli  a  microfeope 
in  the  lignt  of  the  meridian  fun.  His  determination 
o.  the  form  and  dimenfions  of  the  earth,  which  is  the 
foundation  of  the  whole  procefs.  Is  not  offered  as  any 
thing  better  than  a  probable  guefs,  in  re  dif/zcilUma  ;  and 
it  has  been  fince  demonftrated  with  geometrical  rieour 
by  M‘Launn.  ^ 

His  next  principle,  that  the  motion  of  the  nodes  of 
the  rigid  ring  is  equal  to  tlie  mean  motion  of  the  nodes 
of  the  moon,  has  been  moft  critically  difaiffed  by  the 
firft  mathematicians,  as  a  thing  which  could  neither  be 
proved  nor  refuted.  Frifius  has  at  leaft  fiiown  It  to  be  a 
miftake,  and  that  .the  motion  of  the  nodes  of  the  ring  is 
double  the  mean  motion  of  the  nodes  of  a  fingle  moon; 
and  that  Newton’s  own  principles  fhould  liave'produced 
a^receffion  of  1 8  ^  feconds  annually,  which  remdves  the 
difficulty  formerly  mentioned. 

^  His  third  affiunption,  that  the  quantity  of  mo¬ 
tion  of  the  ring  muft  be  fhared  with  the  Included  fphere, 
was  acquiefeed  in  by  all  his  commentators,  till  D’Alem¬ 
bert  and  Euler,  in  1 749»  fkowed  that  it  was  not  tlie 
quantity  of  motion  round  an  axis  of  rotation  which  re¬ 
mained  the  fame,  but  the  quantity  of  momentum  or  ro¬ 
tatory  effort.^  The  quantity  of  motion  is  the  product 
of  every  particle  by  Its  velocity  ;  that  is,  by  its  diftance 
from  the  axis;  while  its  momentum,  or  power  of  pro¬ 
ducing  rotation,  U  as  the  fquare  of  that  diftance,  and  is 
to  be  had  by  taking  the  fum  of  each  particle  multiplied 
by  the  fquare  of  its  diftance  from  the  axis.  Since  the  earth 
differs  fo  little  from  a  perfed  fphere,  this  makes  no  fen- 
fible  difference  in  the  refult.  It  will  increafe  Newton’s 
preceffion  about  three-fourths  of  a  fecond. 

We  proceed  now  to  the  examination  of  this  pheno-E^^j^^ 
menon  upon  the  fundamental  principles  of  mechanics.  tiv^oUhe 
Bccaufe  tlie  mutual  gravitation  of  the  particles  ofphenome- 
matter  in  the  folar  fyftem  is  in  the  inverfe  ratio  of  the  1^^®’ 
fquares  of  the  diilance,  it  follows,  that  the  gravitations IT"  u, 
of  the  differeut  parts  of  the  earth  to  the  fun  or  to  the  nical  prim* 
moon  are  unequal.  The  nearer  particles  gravitate  more  ciplcs. 
than  thofe  that  are  more  remote. 

Let  FQ^E  (fig.  3.),  be  a  meridional  fedion  of  the 
terreftrial  iphere,  and  the  fedion  of  the  inferibed  n^ppviT? 

fphere.  Let  CS  be  a  line  in  the  plane  of  the  ecliptic 
puffing  through  the  fun,  fo  that  the  angle  ECS  is  the 
fun’s  declination.  Let  NCM  be  a  plane  paffiiig  thro’ 
the  centre  of  the  earth  at  right  angles  to  the  plane  of 
tne  meridian  PQ^E  ;  NCM  will  therefore  be  the  plane 
of  ijluminatlon. 

In  confequence  of  the  unequal  gravitation  of  the  mat¬ 
ter  of  the  earth  to  the  fun,  every  particle,  fuch  as  B,  is 
aded  on  by  a  difturbing  force  parallel  to  CS,  and  pro¬ 
portional  to  BD,  the  diftance  of  the  particle  from  the 
plane  of  illumination  ;  and  this  force  is  to  the  gravita¬ 
tion  of  the  central  particle  to  the  fun,  as  three  times  ’ 

BD  is  to  CS,  the  diftance  of  the  earth  from  the  fun. 

Let  AB/7  be  a  plane  paffing  through  the  particle  B, 
parallel  to  the  plane  E(^of  the  equator.  This  fedion 
of  the  earthwill  be  a  circle,  of  which  A  a  is  a  diameter, 
and  will  be  the  diameter  of  its  fedion  with  the  infcri- 
bed  fphere.  I  hefe  will  be  two  concentric  circles,  and 
the  ring  by  which  the  fedion  of  the  fpheroid  exceeds 
the  fedion  of  the  fphere  will  have  AQJ'or  its  breadth^; 
is  the  axis  of  figure. 

Let 
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Let  EC  be  reprefented  by  the  fymbol 
OC  or  PC 
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EO  their  difFerence,  rr 
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The  peripheiy  of  a  circle  to  radius  i 
The  dillurbing  force  at  the  diftance  i 

from  the  plane  NCM  -  ^  f 

The  fine  of  declination  ECS  -  m 

The  cofine  of  ECS  -  -  rz 

It  is  evident^  that  with  refpeft  to  the  inferibed  fphere, 
the  dillurbing  forces  are  completely  compenfated,  for 
every  particle  has  a  con*efponding  particle  in  the  ad« 
joining  quadrant,  which  is  aded  on  by  an  equal  and 
oppofit^  force.  But  this  is  not  the  cafe  with  the  pro¬ 
tuberant  matter  which  makes  up  the  fpheroid.  The 
fegments  and  MT/w  are  more  adted  on  than  the 

feg inents  NT.  tn  and  MSj/?iy  and  thus  there  is  produced 
a  tendency  to  a  converlion  of  the  whole  earth,  round  an 
axis  pafling  through  the  centre  C,  perpendicular  to  the 
plane  PQ^E.  We  fhall  diftinguifh  this  motion  from 
all  others  to  which  the  fpheroid  may  be  fubjedt,  by  the 
name  Li  brat  ion.  The  axis  of  this  libration  is  always 
perpendicular  to  that  diameter  of  the  equator  over  which 
the  fim  is,  or  to  that  meridian  in  which  he  is. 

Prob.  I.  To  determine  the  momentum  of  libration 
correfpoiidlng^  to  any  pofitiori  of  the  earth  refpe<ffing 
the  fun,  that  is,  to  determine  the  accumulated  energy 
of  the  difturbing  forces  on  all  the  protuberant  matter  of 
the  fpheroid. 

Let  B  and  b  be  two  particles  in  the  ring  formed  by 
the  revolution  of  AQ^and  fo  fitiiated,  that  they  are  at 
equal  dihances  from  the  plane  NM  ;  but  on  oppofite 
fidcs  of  it.  Draw  BD,  be/,  perpendicular  tO  NM,  and 
ELG  perpendicular  to  LT. 

'Lhen,  becatife  the  momentum,  or  power  of  produ- 
cing  rotation,  is  as  the  force  and  as  the  diftance  of  its 
line  of  diredf ion  fi'om  the  axis  of  rotation,  jointly,  the 
combined  mcmentum  of  the  particles  B  and  b  will  be 
yiBL.pC — 'f,b(J,dcy  (for  the  particles  B  and  b,  are 
urged  in  contrary  directions).  But  the  momentum  of 
B  is/^BF.DC-k/.FD.DC,  and  that  of  b  is  fdGJC — 
f^clG,dQ  i  and  the  combined  momentum  is yiBF.D^/— 

y.FD.DC+^C,=2/.BF.LF— 2/.LT.TC. 

Becaufe  m  and  n  are  the  fine  and  cofine  of  the  angle 
ECS  or  LCT,  we  have  LT=w.CL,  and  CT~n.CL, 
and  LF—w.BL,  and  Bh  zrzz.BL.  Tliis  gives  the  mo- 
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which  can  be  taken  found  the  circle,  is  one  half  of  as  Precefa^n. 

'  many  fqiiares  of  the  radius  CL  :  for  BL  is  the  fine  - 

^  of  an  arch,  and  the  fum  of  its  fquare  and  the  fquare  of 
its  correfponding  cofine  is  equal  to  the  fquare  of  the 
radius.  Therefore  the  fum  of  all  the  fquares  of  the 
X  fines,  together  with  the  fUm  of  all  the  fquares  of  the 
coiines,  is  equal  to  the  film  of  the  fame  number  of 
fquares  of  the  radius  ;  and  the  fum  of  the  fquares  of 
the  fines  is  equal  to  the  fum  of  the  fquarl's  of  the  cor¬ 
refponding  cofines :  therefore  the  fum  of  the  fquares  of 
the  radius  is  double  of  either  fum.  Therefore^n-QI^ 
•BL*=r4•^*QL.QL^  In  like  manner  the  fum  of  the 
number  n-QL  of  CLv  will  be  =n-QL-CL\  Thefe 
fums,  taken  for  the  femicircle,  are  ^-QL-OLS  and 
^n.QT^.CLs or  ^•QI.^:^QL^  and  there¬ 

fore  the  momentum  of  the  whole  ring  will  be  zm  n  f 
— ^CL^)  ;  for  the  momentum  of  the 
ring  is  the  combined  momenta  of  a  number  of  pairs,  and 
this  number  is  4*^*QL. 

By  the  ellipL  we  have  OC  ;  QI.zrEO  ;  AQ^and 
AQriQL^^  ,  =zQL_;  therefore  the  momentum  of 
d. 


inentum  tuifmn  Bi.*^ — CL^. 

The  breadth  AQof  the  protuberant  ring  being  very 
fmall,  we  may  fuppme,  without  any  fenlible  error,  that 
^  the  matter  of  the  line  AQjs  colleCled  in  the  point 
bTe  manner,  that  the  matter  of  the  whole 
ring  IS  collected  in  the  circumference  of  its  inner  circle, 
and  that  B  and  b  now  reprefent,  not  fingle  particles, 
but  the  colleded  matter  of  lines  fuch  as  AQ>  which 
terminate  at  B  and  b.  The  combined  momentum  of  two 
fuch  lines  will  therefore  be  2  m 


Let  the  circumference  of  each  parcel  of  latitude  be 
divided  into  a  great  number  of  indef  iiitdy  fmall  and 
cqua  parts.  T^he  number  of  fuch  parts  in  the  t:ircum- 
lerence,  of  whmh  Qj  is  the  diameter,  will  be  n*QL. 
A  belongs  a  momentum  2^/ 


.d 

m  nf-^ 


the  ring  is  2  m  n/lQL’n 
QL n  ('sQL*  Cl..  )  :  but  ;  therefore 


therefore  the  momentum  of  the  ring  Is  m  n  f-n(b^ _ 


I — ; — ;=« 
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+  've  now  fuppofe  another  paral¬ 

lel  extremely  near  to  A  a,  as  reprefented  by  the  dotted 

line,  the  diflance  L  /  between  them  being  i,  we  fhall 
haveyhe  fluxion  of  the  momentum  of  the  fpheroid 

+  of  which  the  fluent  is 


+  This  expreffes  the  mo- 

mentum  of  the  zone  EA  a  Q^,  contained  between  the 
equator  and  the  parallel  of  latitude  A  a.  Now  let  x  be¬ 
come  z=:by  and  we  fhall  obtain  the  momentum  of  the 


hemifplieroid  zzmnf^^n  that  of 


the  fpheroid  ^  mn /—  n 


+  zz±mnfd 

^5 


This  formula  does  not  exprefs  any  motion,  but  only 
a  preffure  tending  to  produce  motion,  and  particularly 
tending  to  produce  a  libration  by  its  a6tion  on  the  co¬ 
hering  matter  of  the  earth,  which  is  affeaed  as  a  num¬ 
ber  of  levers.  It  is  fimilar  to  the  common  mechanical 
formula  *w.dy  where  means  a  weight,  and  ^  its  di¬ 
flance  from  the  fulcrum  of  the  lever. 

It  is  worthy  of  remark,  that  the  momentum  of  this 
protuberant  matter  is  juft  of  what  it  would  be  if  it 
were  all  colleded  at  the  point  O  of  the  equator :  for 
the  matter  in  the  fpheroid  is  to  that  in  the  inferibed 
fphere  as  to  Py  and  the  contents  of  the  inferibed 


fpliere 
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Therefore  : 
which  is  the  quantity 

- - - —  - iiiv/iiiwiitum  j,mnj 

«ACt.BL"— CL’.  The  fum  of  all  the  fquares  cf  LL*  without  fetifible 


of  protuberant  mat- 

.  ,  a‘‘—b^ 

trror,  luppofe  — — 

Z^ildj  ■ 
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Precenian,  zz  td ;  then  the  protuberant  matter  will  be  If 

'  all  this  were  placed  at  O,  th«  momentum  would  be 
dbY^OlA-^Cy  —  ^mnfdb\  becaufe  OH*HC  =  m  « 
now  T  ^  times  t^. 

Alfo,  becaufe  the  fum  of  all  the  rectangles  OH*HC 
round  the  equator  is  half  of  as  many  fqtiares  of  OG,  it 
follows  that  the  momentum  of  the  protuberant  matter 
placed  in  a  ring  round  the  equator  of  the  fphere  or 
fpheroid  is  one  half  of  what  it  would  be  if  collected  in 
the  point  O  or  E ;  whence  it  Mow^s  that  the  momentum 
of  the  pi'otuberant  matter  in  its  natural  place  is  two- 
fifths  of  what  it  would  be  if  it  were  difpofed  in  an  equa¬ 
torial  ring.  It  was  in  this  manner  that  Sir  Ifaac  New^- 
ton  was  enabled  to  compare  the  effeCt  of  the  fun's  ac¬ 
tion  on  the  protuberant  matter  of  the  earth,  with  his 
effeCl  on  a  rigid  ring  of  moons.  The  preceding  invef- 
tigatlon  of  the  momentum  is  nearly  the  fame  with  his, 
and  appears  to  us  greatly  preferable  in  point  of  perfpi- 
cuity  to  the  fluxionary  foliitions  given  by  later  authors. 

Thefe  indeed  have  the  appearance  of  greater  accuracy, 
becaufe  they  do  not  fuppofe  all  the  protuberant  matter 
to  be  condenfed  on  the  furface  of  the  inferibed  fphere : 
nor  were  we  under  the  neceflity  of  doing  this,  only  it 
would  have  led  to  very  complicated  expreflions  had  we 
fuppofed  the  matter  in  each  line  AQjrolleCted  in  its 
centre  of  ofcillation  or  gyration.  We  made  a  compen- 
lation  for  the  error  introduced  by  this,  which  may 
amount  to  tH*  whole,  andfiiould  n®tbe  negleCl- 

.  •  f  1  .  /I  j  r  <3^ - b^ 

ed,  by  taking  d  as  equal  to  — mltead  or  , 

The  confequence  is,  that  our  formula  is  the  fame  with 
that  of  the  later  authors. 

Thus  far  Sir  Ifaac  New^ton  proceeded  with  mathema¬ 
tical  rigour  ;  but  in  the  application  he  made  ^  two  af- 
fumptions,  or,  as  he  calls  them,  hypothefes,  which  have 
been  found  to  be  unwarranted.  The  firft  was,  that  when 
the  ring  of  protuberant  matter  is  conneCled  with  the 
inferibed  fphere,  and  fubjeCied  to  the  aClion  of  the  dif- 
turbing  force,  the  fame  quantity  of  motion  is  produ¬ 
ced  in  the  whole  mafs  as  in  the  ring  alone.  "I  he  fe- 
cond  was,  that  the  motion  of  the  nodes  of  a  rigid  ring 
of  moons  is  the  fame  with  the  mean  motion  of  the  nodes 
of  a  folitary  moon.  But  we  are  now  able  to  demon- 
ftrate,  that  it  is  not  the  quantity  of  motion,  but  of  mo¬ 
mentum,  which  remains  the  fame,  and  thaf  the  nodes 
of  a  rigid  ring  move  twice  as  faft  as  thofe  of  a  fingle  obtain 
particle.  We  proceed  therefore  to 

Prob,  2.  To  detennine  the  deviation  of  the  axis,  and 
the  retrograde  motion  of  the  nodes  which  refult  from  this 
libratory  momentum  of  the  earth's  protuberant  matter. 

But  here  we  mufl:  refer  our  readers  to  fome  funda¬ 
mental  proportions  of  rotatory  motions  which  are  de- 
monilrated  in  the  article  Rotation. 

If  a  rigid  body  is  turning  round  an  axis  A,  paf- 
fing  through  its  centre  of  gravity  with  the  angular  ve¬ 
locity  ay  and  receives  an  impulfe  which  alone  would 
caufe  it  to  turn  round  an  axis  B,  alfo  palling  through 
its  centre  of  gravity,  with  the  angular  velocity  by  the 
body  will  now  turn  round  a  third  axis  C,  pafiing  thro' 
its  centre  of  gravity,  and  lying  in  the  plane  of  the  axes 
A  and  B,  and  the  fine  of  the  inclination  of  this  third 
axis  to  the  axis  A  will  be  to  the  fine  of  inclination  to 
the  axis  B  as  the  velocity  b  to  the  velocity  a. 

When  a  rigid  body  is  made  to  turn  round  any 
axis  by  the  aftion  of  an  external  force,  tlac  quantity  of 
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momentum  produced  (that  Is,  the  fum  of  the  produfts 
of  every  particle  by  its  velocity  and  by  its  diftance  from 
the  axis)  is  equal  to  the  momentum  or  fimilar  produdi 
of  the  moving  force  or  forces. 

If  an  oblate  fpheroid,  whofe  equatorial  diameter 
is  a  and  polar  diameter  by  be  made  to  librate  round  an 
equatorial  diameter,  and  the  velocity  of  that  point  of 
the  equator  which  is  farthell;  from  the  axis  of  libration 

be  V,  the  momentum  of  the  fpheroid  is 

The  two  laft  are  to  be  found  in  every  elementary 
book  of  mechanics.  p]?te. 

Let  AN  a  n  (fig.  4.)  be  the  plane  of  the  earth's  equR-  cqqqxjV 
tor,  cutting  the  ecliptic  CNK  n  in  the  line  of  the  nodes 
or  eqiilnodlial  points  N  «.  Let  O AS  be  the  fedlion  of 
the  earth  by  a  meridian  pafling  through  the  fun,  fo 
that  the  line  OCS  is  in  the  ecliptic,  and  CA  is  an  arch 
of  an  hour-circle  or  meridian,  meafuring  the  fun's  de¬ 
clination.  The  fun  not  being  in  the  plane  of  the  equa¬ 
tor,  ther&  is,  by  prop.  i.  a  force  tending  to  produce 
libration  round  an  axis  ZO  z  at  right  angles  to  the  dia¬ 
meter  A  a  of  that  meridian  in  which  the  fun  is  fituated, 
and  the  momentum  of  all  the  difturbing  forces  is 
-rj-  ^  nf  dn  b"^ .  The  produdl  of  any  force  by  the  mo¬ 
ment  t  of  its  adllon  expreffes  the  momentary  increment 
of  velocity  ;  therefore  the  momentary  velocity,  or  the 
velocity  of  libration  generated  in  the  time  t  is  nfd 
nb^  't.  7'hls  is  the  abfolute  velocity  of  a  point  at  the 
diftance  1  from  the  axis,  or  it  is  the  fpace  which  would 
be  uniformly  deferibed  in  the  moment  /,  with  the  velo¬ 
city  which  the  point  has  acquired  at  the  end  of  that 
moment.  It  is  double  the  fpace  adually  deferibed  by 
the  libration  during  that  moment ;  becaufe  this  has  been 
an  uniformly  accelerated  motion,  in  confequence  of  the 
continued  and  uniform  action  of  the  momentum  during 
this  time.  This  muft  be  carefully  attended  to,  and  the 
neglecSI  of  it  has  occafioned  very  faulty  folutions  of  this 
problem. 

Let  V  be  the  velocity  produced  in  the  point  A,  the 
moll  remote  from  the  axis  of  libration.  The  momen¬ 
tum  excited  or  produced  in  the  fpheroid  is  /j-  ^ 

(as  above),  and  this  muft  be  equal  to  the  momentum  of 
the  moving  force,  or  to  wi  nfd  t ;  therefore  wc 
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ter. 


ry  nearly  mnfdty  becaufe  =  i  very  nearly.  Alfo, 

becaufe  the  product  of  the  velocity  and  time  gives  the 
fpace  uniformly  deferibed  in  that  time,  the  fpace  de- 
fcrlbed  by  A  in  its  libration  round  Z  »  is  w  nfdPy  and 

,  ,  .  .  mnfdt 

the  angular  velocity  is  — - - - 

Let  r  be  the  momentaiy  angle  of  diurnal  rotation. 
The  arch  A  r,  deferibed  by  the  point  A  of  the  equa¬ 
tor  in  this  moment  i  will  therefore  be  a  r,  that  is,  <7Xr, 

and  the  velocity  of  the  point  A  is  fl,  and  the  angular 

•  .  V 

velocity  of  rotation  is  -7- 
t 

Here  then  is  a  body  (fig.  5.)  turning  round  an  axis 
QP,  perpendicular  to  the  plane  of  the  equator  ^o%y  and 
tlieref^orc  fituated  in  the  plane  ZP  »  and  it  turns  round 

this 
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Precffllon 


thi5  tixis  with  the  angular  velocity  ^  *  It  has  received 

un  impulfe,  by  which  alone  It  would  llbrate  round  the 

mnfdi 

axis  Z  with  the  angular  velocity - ^ —  .  It  will 

therefore  turn  round  neither  axis  (n'^31.),  but  round 
a  third  axis  OP',  pafllng  through  O,  and  lying  In  the 
plane  ZP  in  which  the  other  two  are  fituated,  and 
the  fine  P'^  of  its  inclination  to  the  axis  of  libratlon 
Z  %  will  be  to  the  fine  Yp  of  its  inclination  to  the  axis 

r  .X*  ^  ^  mnfdt 

OP  of  rotation  as  —  to  — - - 

\  ^ 

Now  A,  In  fig.  4.  Is  the  fummit  of  the  equator  both 
of  libration  and  rotation;  mnfdt^  Is  the  fpace  de- 
feribed  by  its  libratlon  in  the  time  t ;  and  a  r  is  the 
fpace  or  arch  Ar  (fig.  4.)  deferibed  in  the  fame  time 
by  Its  rotation:  therefore,  taking  Ar  to  Ac  (perpen¬ 
dicular  to  the  plane  of  the  equator  of  rotation,  and  ly¬ 
ing  in  the  equator  of  libratlon),  as  a  r  to  mnf  dt"^^  and 
completing  the  parallelogram  mcy  Aw  will  be  the 
compound  motion  of  A  (n°3i.),  and  ar  xmndft^ 

^  j  .  m  ^  -which  will  be  the  tangent  of  the  angle 

a  r 

m  Ar^  or  of  the  change  of  pofition  of  the  equator. 
But  the  axes  of  rotation  are  perpendicular  to  their 
-equator  ;  and  therefore  the  angle  of  deviation  <w  is 
equal  to  this  angle  r  Am.  This  appears  from  fig.  5. ; 
for  n  p  :  Yp=zO p  :  P}!>,  =  OP  :  tan.  POP  ;  awd  it  is 

evident  that  arxmnfdt^'zi 


mnfd.^^2i%vs>  requi¬ 


red  by  the  compofitlon  of  rotations. 

In  confeqiience  of  this  change  of  pofition,  the  plane 
of  the  equator  no  longer  cuts  the  plane  of  the  ecliptic 
ni  the  line  N  n.  The  plane  of  the  new  equator  cuts  the 
former  equator  In  the  line  AO,  and  the  part  AN  of  the 
former  equator  lies  between  the  ecliptic  and  the  new 
equator  AN ,  while  the  part  A  n  of  the  former  equator 
is  above  the  new  one  An\  therefore  the  new  node  N', 
from  which  the  point  A  was  moving,  is  removed  to  the 
weftward,  or  farther  from  A  ;  and  the  new  node  to 
which  A  is  approaching,  is  alfo  moved  weftward,  or  near¬ 
er  to  A  ;  and  this  happens  in  every  pofition  of  A  .  The 
nodes, therefore,  or  cquIno£lial  points,  continually  fiiift  to 
the  weftward,  or  in  a  contrary  direction  to  the  rotation  of 
the  earth ;  and  the  axis  of  rotation  always  deviates  to  the 
eaft  fide  of  the  meridian  which  paffes  through  the  fun. 

This  account  of  the  motions  is  extremely  different 
from  wl>at  a  perfon  fhould  naturally  expedl.  If  the 
earth  were  placed  in  the  fummer  folftice,  with  refpe<fk 
to  us  who  inhabit  its  northern  hemifphere,  and  had  no 
rotation  round  Its  axis,  the  equator  would  begin  to  ap¬ 
proach  the  ecliptic,  and  the  axis  would  become  more 
upright  ;  and  this  would  go  on  with  a  motion  conti¬ 
nually  accelerating,  till  the  equator  coincided  with  the 
ecliptic.  It  would  not  ftop  here,  but  go  as  far  on  the 
other  fide,  till  its  motion  were  extinguifhed  by  the  oppo- 
fing  forces  ;  and  It  would  return  to  Its  former  pofition, 
and  again  begin  to  approach  the  ecliptic,  playing  up 
and  down  like  the  arm  of  a  balance.  On  this  account 
this  motion  is  very  properly  termed  libration  ;  but  this 
very  flow  libratlon,  compounded  with  the  incomparably 
fwiftci' motion  of  diurnal  rotation,  produces  a  third  mu- 
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tIoR  extremely  different  from  both.  At  firft  the 'north  Preccfliofr, 
pole  of  the  earth  Inclines  forviard  tow’ard  the  fun;  after  — — v"*~ 
a  long  courfe  of  years  it  will  Incline  to  the  left  hand,  as 
viewed  from  the  fun,  and  be  much  more  inclined  to  the 
ecliptic,  and  the  plane  of  the  equator  will  pafs  through 
the  fun.  Then  the  fouth  pole  will  come  into  view, 
and  the  north  pole  will  begin  to  decline  from  the 
fun  ;  and  this  will  go  on  (the  inclination  of  the  equa¬ 
tor  diminifliing  all  the  while)  till,  after  a  courfe  of  years, 
the  north  pole  will  be  turned  quite  away  from  the  fun, 
and  the  inclination  of  the  equator  wdll  be  reftored  to  its 
original  quantity.  After  this  the  phenomena  wdll  have 
another  period  fimilar  to  the  former,  but  the  axis  will 
now  deviate  to  the  right  hand.  And  thus,  although 
both  the  earth  and  fun  fhould  not  move  from  their 
places,  the  inhabitants  of  the  earth  would  have  a  com¬ 
plete  fucceflion  of  the  feafons  accomplifhed  in  a  period 
of  many  centuries.  This  would  be  prettily  illuftrated 
by  an  Iron  ring  poifed  veiy^  nicely  on  a  cap  like  the  card 
of  a  mariner’s  compafs,  having  its  centre  of  gravity  co¬ 
inciding  with  the  point  of  the  cap,  fo  that  it  may  whirl 
round  in  any  pofition.  As  this  is  extremely  difficult 
to  execute,  the  cap  may  be  pierced  a  little  deeper, 
which  will  caufe  the  ring  to  maintain  a  horizontal  pofi¬ 
tion  with  a  very  fmall  force.  When  the  ring  is  whir¬ 
ling  very  fteadily,  and  pretty  briflely,  in  the  diredlion 
of  the  hours  of  a  watch-dial,  hold  a  ftrong  magnet  above 
the  middle  of  the  nearer  femicircle  (above  the  6  hour 
point)  at  the  diftance  of  three  or  four  inches.  We 
fliall  immediately  obferve  the  ring  rife  from  the  9  hour 
point,  and  fink  at  the  3  hour  point,  and  gradually  ac¬ 
quire  a  motion  of  preceflion  and  nutation,  fuch  as  has 
been  deferibed. 

If  the  earth  be  now  put  in  motion  round  the  fun,  or 
the  fun  round  the  earth,  motions  of  libration  and  de¬ 
viation  will  ftill  obtain,  and  the  fucceflion  of  their  dif¬ 
ferent  phafes,  if  we  may  fo  call  them,  will  be  perfecEIly 
analogous  to  the  above  ftatement.  But  the  quantity 
of  deviation,  and  change  of  inclination,  will  now  be 
prodigioufly  diminifbed,  becaufe  the  rapid  change  of 
the  fun’s  pofltion  quickly  diminiflies  the  difturbing  for-  ^ 

ces,  annihilates  them  by  bringing  the  fun  Into  the  plane 
of  the  equator,  and  brings  oppoiife  forces  into  adllon. 

We  fee  in  general  that  the  deviation  of  the  axis  is- 
always  at  right  angles  to  the  plane  palling  through  the 
fun,  and  that  the  axis,  inftead  of  being  raifed  from  the 
ecliptic,  or  brought  nearer  to  It,  as  the  libration  would 
occafion,  deviates  fidewHe  ;  and  the  equator,  inftead  of 
being  raifed  or  deprefled  round  its  eaft  and  weft  points, 
is  twifted  fidewlfe  round  the  north  and  fouth  points  ; 
or  at  leaft  things  have  this  appearance  :  but  we  miifh 
now  attend  to  this  circumftance  more  minutely. 

The  compofitlon  of  rotation  fliows  us  that  this- 
change  of  the  axis  of  diurnal  rotation  is  by  no  means  a 
tranflation  of  the  former  axis  (which  we  may  fuppofe 
to  be  the  axis  of  figure)  into  a  new  pofition,  in  which 
it  again  becomes  the  axis  of  diurnal  motion  ;  nor  does 
the  equator  of  figure,  that  Is,  the  moft  prominent  fec- 
tion  of  the  terreftrial  fpherold,  change  its  pofition,  and 
in  this  new  pofition  continue  to  be  the  equator  of  ro¬ 
tation.  This  was  indeed  fuppofed  by  Sir  Ifaac  New¬ 
ton  ;  and  this  fuppofitlon  naturally  refulted  from  the 
train  of  reafoning  which  he  adopted.  It  was  ftrl^Ily 
true  of  a  fingle  moon,  or  of  the  imaginary  orbit  attach¬ 
ed  to  it;  and  therefore  Newton  fuppofed  that  the  whole 
earth  did  in  this  manner  deviate  from- its  former  pofi. 

JD  tion^a 
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Pr-^cffRon.  lion,  flill,  however,  nmiiiVT  round  its  axis  of  figure. 

followed  by  Wiilmtfly,  Slnipfon,  and 
moll  of  his  commentators.  I) ^Alembert  was  the  firft 
who  entertained  any  fufpiclon  that  tills  might  not  be 
certain ;  and  both  he  and  3Liilcr  at  lafi  fhowed  that  the 
new  axis  of  rotation  was  really  a  new  line  in  the  body 
of  the  earth,  and  that  its  axis  and  equator  of  figure  did 
^  not  remain  the  axis  and  equator  of  rotation.  They  af- 
certained  the  pofition  of  the  real  axis  by  means  of  a  mofl 
intricate  analyfis,  which  obfcurcd  the  connexion  of  the 
different  pofitlons  of  the  axis  with  each  other,  and  gave 
^  -us  only  a  kind  of  momentary  information.  Father  Frilius 
turned  his  thoughts  to  this  problem,  and  fortunately 
clifeovered  the  compofition  of  rotations  as  a  general 
principle  of  mechaskal  philofopby.  Few  things  of 
this  kind  have  efcaped  the  penetrating  eye  of  Sir  Ifaac 
Newton.  Even  this  principle  had  been  glanced  at  by 
him.  He  affirms  it  in  exprefs  termg  with  refpedl  to 
a  body  that  is  perfectly  fpherical  (cor.  22.  prop.  66. 
B.  I.)  But  it  w'as  referved  for  Frifius  to  demonftrate 
3t  to  be  true  of  bodies  of  any  figure,  and  thus  to  enrich 
mechanical  fcience  with  a  principle  wdiich  gives  fimple 
and  elegant  folutions  of  the  mofl  difficult  problems. 

But  here  a  very  formidable  obje£lion  naturally  offers 
itfelf.  If  the  axis  of  the  diurnal  motion  of  the  heavens 
is  not  the  axis  of  the  earth’s  fpheroidal  figure,  but  an 
imaginary  line  in  it,  round  wdilcli  even  the  axis  of  figure 
TOuff  revolve  ;  and  if  this  axis  of  diurnal  rotation  has  fo 
greatly  changed  its  pofition,  that  it  now  points  at  a 
ilar  at  lead  12  degrees  diflant  from  the  pole  obferved 
by  Tiniocbares,  how  conies  it  that  the  equator  has  the 
very  fame  fituation  on  the  furface  of  the  earth  that  it  hud 
in  ancient  times  ?  No  fenfible  change  has  been  obferved 
in  the  latitudes  of  places. 

'i'he  anfwer  is  very  fimple  and  fatisfa6loiy  :  Suppofe 
that  in  12  hours  the  axis  of  rotation  has  changed  from 
the  pofition  PR  (fig.  6.)  to /r,  fo  that  the  north' pole, 
inftead  of  being  at  P,  which  we  may  fiippofe  to  be  a  par¬ 
ticular  mountain,  is  now  at  /).  In  this  1 2  hours  the 
Plate  mountain  P,  by  its  rotation  round  p  r,  has  acquired  the 
Cv^GCXIV  At  the  cud  of  the  next  12  hours,  the  axis 

of  rotation  has  got  the  pofition  ■^f=>attd  the  axis  of  figure 
has  got  the  pofition  p  r,  and  the  mountain  P  is  now  at 
p.  Thus,  on  the  noon  of  the  following  day,  the  axis 
of  figure  PR  is  in  the  fituation  which  the  real  axis  of  ro¬ 
tation  occupied  at  the  intervening  midnight.  This  goes 
on  continually,  and  the  axis  of  figure  follows  the  pofition 
of  the  axis  of  rotation,  and  is  never  further  removed 
from  it  than  the  deviation  of  1 2  hours,  which  does  rot 
•exceed  part  of  one  fccond,  a  quantity  altogether 

imperceptible.  Therefore  the  axis  of  figure  w  ill  always 
lenfibly  coincide  with  the  axis  of  rotation,  and  no  change 
can  be  produced  in  the  latitudes  of  places  on  the  furface 
of  the  earth. 

Arplication  W e  have  hitherto  confideredrthis  problem  in  tli£  moft 
ofthisrea.  general  manner;  let  us  now  apply  the  knowledge  we 
nmatur  °  gotten  of  the  deviation  of  the  axis  or  of  the  mo- 

ai.d  prtcef-  T  R<^ion  of  the  difturhlng  force  to  the  explanation 

i'un.  of  the  phenomena:  tliat  is,  let  us  fee  wFat  preceffion  and 
what  nutation  will  he  accumulated  after  any  given  time 
of  adlion. 

lor  this  pui-pofc  we  muff  afcertaln  the  precife  devia¬ 
tion  which  the  dillurbing  forces  are  competent  to  pro¬ 
duce.  1  his  w'e  can  do  by  comparing  the  momentum  of 
Lbraticn  with  the  gravitation  of  the  earth  to  the  fuu, 


and  this  with  the  force  which  would  retain  a  body  on  the  rreceffoft# 

equator  while  the  earth  turns  round  its  axis.  - w 

The  gravitation  of  the  earth  to  the  fun  is  in  the  pro- 
poition  of  the  fun’s  quantity  of  matter  M  direflly,  and 
to  the  fquare  of  the  diilance  Ainveri'ely,and  may  therefore 

M 

be  expreffed  by  the  fymbol  -^7.  The  difturbing  force 

at  the  diftance  i  from  the  plane  of  illumination  is  to 
the  gravitation  of  the  earth’s  centre  to  the  fun  as  3  to 
A,  (A  being  ineafured  on  the  fame  fcale  wffiich  mea- 
fures  the  dilfance  from  the  plane  of  illumination). 

Therefore  wall  he  the  dlilurbing  force /  of  our  for¬ 
mula.  ^ 

Let  p  be  the  centrifugal  force  of  a  particle  at  the 
diftance  i  from  the  axis  of  rotation  ;  and  let  t  and  T 
he  the  times  of  rotation  and  of  annual  revolution,  viz. 

fidereal  day  and  year.  Then  p  :  ^  Hence 


we  derive 


3M 
A^  * 


’  3  /  q'  j 


But  fince  r  was  the  angu¬ 


lar  velocity  of  rotation,  and  confequently  iX  r  the 

1 

fpace  defcribed,  and  — the  velocity ;  and  fince  the 

centrifugal  force  is  a^the  fquare  of  the  velocity  divided 
by  the  radius,  (this  oelng  the  meafure  of  the  generated 
velocity,  which  is  the  proper  meafure  of  any  accele- 

lXy“' 

rating  force),  we  have pzz — — r- , and/=: — i  — 
1  “X  ^  *  /2,  f  2 

T  A 

Now  the  formula y mnd  —  expreffed  the  fine 

of  the  angle.  This  being  extremely  fmall,  the  fine  may 
be  confidered  as  equal  to  the  arc  w'hich  meafures  the 
angle.  Now,  fubllitute  for  it  the  value  now  found,  viz, 

3  r*  f  *  .  .  .  • 

- and  we  obtain  the  angle  of  deviation  re 

d 


r  , 

can  appear. 


mn  —  ^  and  this  is  the  fimplcft  form  in  wffiich  it 

But  it  is  convenient,  for  other  reafons,  to 

ci^ 

exprefs  it  a  little  differently;  d  Is  nearly  equal  to — 

.  .  3  — b.  1  •  • 

therefore  <w  =  ^  ^ — >  and  tins  is  the 

form  in  which  we  ffiall  uow^  employ  it. 

?  3  /  — b^  .  . 

The  fmall  angler  js  the  angle  in  which 

the  new  equator  cuts  the  former  one.  It  is  different  at 
different  times,  as  appears  from  the  variable  part  mr, 
the  produ6l  of  the  fine  and  cofiiic  of  the  fun’s  declina¬ 
tion.  It  will  be  a  maximum  when  the  declination  is 
in  the  folftice,  for  m  n  increafes  all  the  way  to  45*^,  and 
the  .declination  never  exceeds  23  y-  It  increafes,  therefore, 
from  the  equinox  to  the  folflice,  and  then  diminiffies. 

Let  ESL  (fig.  7.)  he  the  ecliptic,  EAC  the  equa¬ 
tor,  BAD  the  new  pofition  wdiich  it  acquires  by  the 
momentary  a£lion  of  the  fuii,  cutting  the  former  in  the 

.  'Z 

angle  BAE  ==  r  - *  Let  She  the  fun’s 

o  2  i " 

place  in  the  ecliptic,  and  AS  the  fun’s  declination,  the*- 
meridian  AS  being  perpendicular  to  the  equator.  Let 

a} — b-  .  •  3^  ^  , 

- — —  he  h.  The  angle  BAE  Is  then  z=:  kmn.  la 

the 
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Trcce^on.  the  fjihcrical  triangle  BAE  we  have  fin.  B  :  fin.  AE 
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fin.  B 


r,  =  rX* 


2T^ 


'?5 

Various 
mode*  of 


fin.  A  :  fin.  BE,  or  rrA  :  BE,  becaufe  very  fmall 
angles  and  arches  are  as  their  fines.  Therefore  BE, 
which  is  the  momentary  preccfiTion  of  the  equinodfial 

.  ^  ^  fin.  AE  .  ^  /  2 

point  E,  IS  equal  to  A - — 

fin.  R.  afeenf. 
fin.  obi.  eel. 

The  equator  EAC,  by  taking  the  pofition  BAD, 
application.  from  the  ecliptic  in  the  colure  of  the  folfliccs 

CL,  and  CD  is  the  change  of  obliquity  or  the 
nutation.  For  let  CL  be  the  folftitial  colure  of 
BAD,  and  c  I  the  folftitial  colure  of  EAC.  Then 
we  have  fin.  B  :  fin,  E  =:  fin.  LD  :  fin.  /  c;  and 
therefore  the  difference  of  the  arches  LD  and  /  c  will 
be  the  meafure  of  the  difference  of  the  angles  B  and 
E.  But  when  BE  is  indefinitely  fmall,  CD  may  be 
taken  for  the  difference  of  LD  and  /r,  they  being  ul¬ 
timately  in  the  ratio  of  equality.  Therefore  CD  mea- 
fures  the  change  of  the  obliquity  of  the  ecliptic,  or  the 
nutation  of  the  axis  with  refpeft  to  the  ecliptic. 

The  real  deviation  oj  the  axis  Is  the  fame  with  the 
change  in  the  pofition  of  the  equator,  V p  being  the 
meafure  of  the  angle  EAB.  But  this  not  being  always 
made  In  a  plane  perpendicular  to  the  ecliptic,  the  change 
of  obliquity  generally  differs  from  the  change  in  the  pofi¬ 
tion  of  the  axis.  Thus  when  the  fun  is  in  the  folftice,  the 
momentary  change  of  the  pofition  of  the  equator  is  the 
greateft  poffible  ;  but  being  made  at  right  angles  to 
the  plane  In  which  the  obliquity  of  the  ecliptic  is  com¬ 
puted,  it  makes  no  change  whatever  in  the  obliquity, 
but  the  greateft  poffible  change  in  the  precefllon. 

In  order  to  find  CD  the  change  of  obliquity,  obferve 
that  in  the  triangle  CAD,  R  :  fin.  AC,  or  R  :  cof. 
AE=rfin.  A  :  fin.  CD,  =:  A  :  CD  (becaufe  A  and 
CD  are  exceedingly  fmall).  Therefore  the  change  of  ob¬ 
liquity  (which  is  the  thing  commonly  meant  by  Huta- 

tion)  CDsrAXcof.  AE,  =r^hmn, coL  AE'=^^-^ 

kX  fin.  dtclln.  X  cof.  declin.  X  col.  R.  afeenf. 

But  it  is  more  convenient  for  the  purpofes  of  aftro- 
nomical  computation  to  make  ufe  of  the  fun’s  longitude 
SE.  Therefore  make 
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rotation,  or  multiplying  the  f ration  by— ;  therefore 

the  momentary  nutation  v/ill  be  ^ p  xy»  In  this  va- 

lue  “^qTis  a  conftant  quantity,  and  the  momentary  nu¬ 
tation  is  proportional  to  x  or  to  the  product  of  the 
fine  and  cofine  of,  the  fun’s  longitude,  or  to  the  fine  of 
twice  the  fun’s  longitude  ;  for  xy  is  equal  to  half  the 
fine  of  twice  z. 

If  therefore  we  multiply  this  fradlion  by  the  fiin^s 
momentary  angular  motion,  which  we  may  fuppofe,  with 
abundant  accuracy,  proportional  to  i  ,  we  obtain  the 
fluxion  of  the  nutation,  the  fluent  of  which  will  ex- 
prefs  the  whole  nutation  while  the  fun  deferibes  the 
arch  z  of  the  ecliptic,  beginning  at  the  vernal  equi¬ 
nox.  Therefore,  In  place  of  y  put  \/  iL.  xh  and  in  place 
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of 


put 


and  we  have  the  fluxion  of  the  nu- 


\^i - X* 

tatlon  for  the  moment  when  the  fun’s  longitude  is 
and  the  fluent  wIU  be  the  whole  nutation.  The  fluxion 


refulting  from  this  procefs  is 
php 


X  X  y  which  the 


fluent 


4T 


This 


2T 

the  whole  change  produ- 


§6 


ced  on  the  obliquity  of  the  ecliptic  while  the  fun  moves 
along  the  arch  s  ecliptic,  reckoned  from  the  vernal 
equinox.  When  this  arch  Is  90®,  is  i,  and  there- 
‘^tkp  , 

fore  -^Tp-  IS  the  nutation  produced  while  the  fun  moves 

from  the  equinox  to  the  folftice. 

The  moinentarj'changeofthe  axis  and  plane  of  the  cqua- 

pk 


The  fun’s  longitude  ES 
Sine  of  fun’s  long. 
Cofine 

Sine  obliq.  eclipt. 

Cofine  obliq. 


•  -  ^  % 

'/V— X-*  -  y 
235-  =  P 
-  1 

3*  In  the  fpherical  triangle  EAS,  right  angled  at  A 
(becaufe  AS  Is  the  fun’s  declination  perpendicular  to 
the  equator),  we  have  R  :  fin.  ESzrfin.  E  :  fin.  AS, 
and  fin.  AS=y>5c.  Alfo  R  :  cof.  AS  cof.  AE  :  cof. 
ES,  and  cof.  ES  or  y  n  cof.  ASX  cof.  AE.  There- 
fore/xyrzfm.  ASXcof.  ASXcof.  AE,  zrwfiXcof.  AE. 

Therefore  the  momentary  nutation  CD—  r  X^ijr,  kpxy. 

59  We  muft  recollea  that  this  angle  is  a  certain  frac¬ 
tion  of  the  momentaiy  diurnal  rotation.  It  is  more 
convenient  to  confider  it  as  a  fraaion  of  the  fun’s  an¬ 
nual  motion,  that  fo  we  may  direftly  compare  his  mo- 
tion  oil  the  ecUptlc  with  the  precefiion  and  nutation 
correfponding  to  his  fituation  in  the  heavens.  This 
change  is  eafijy  made,  by  augmenting  the  fra^ion  in 
the  ratio  of  the  fun’s  angular  motion  to  the  motion  of 
VoL.  XV,  Part  IL 


tor(whIch  la  the  meafure  of  the  changingforce)is-Tpmrt,. 

2  jL  ^  * 

The  momentary  chansre  of  the  obliquity  of  the 

^  ^andmo- 

tic  IS  -  -^-x  »  m«nury 

2  1  changes 

.  kp  grcdtelfc  at 

The  whole  change  of  obliquity  is  — jcL  the  ff»l^iccs 

^  4^  aod  at  the 

Hence  we  fee  that  the  force  and  the  real  momentary  equinoxes*, 
change  of  pofition  are  gieatcft  at  the  folftices,  and  di- 
minifli  to  nothing  In  the  equinoxes. 

The  momentaiy  change  of  obliquity  is  greateft  at  the 
o£lants,  being  proportional  to  x  x  or  to  x y 

The  whole  accumulated  change  of  obliquity  Is  <rreat- 
eft  at  the  folftices,  the  obliquity  itfelf  being  then  fmalleft.  4s 
We  muft  in  like  manner  find  the  accumulated  quail-  QnaatJtr 
tity  of  the  preceffion  after  a  given  time,  that  is,  the 
arch  BE  for  a  finite  time. 

We  have  ER  :  CD=:fin.  EA  :  fin.  CA  (or  cof. time. 
EA)=:tan.  EA  :  i,  and  EB  :  ER=  i  :  fin.  B.  There¬ 
fore  EB  :  CD  =  tan.  EA  :  (in.  B.  But  tan.  EA= 

cof.  E  X  tan.  ES,  =  cof.  E  X^l— ■ 

col.  long-  . 

Therefore  EB  ;  CD  =r  and  CD  =  EB  : 

V  I — X 

fin.  obliq.  eclip. 

tan.  long.  qT"  fubftitute  for  CD  Its  va¬ 


lue  found  In  n®  40.  viz.  x  Xf 


wc  obtain  EB  z= 


3  t  k  qx*  X  ^ 

fltixion  of  the  preceffion  of  the 


3N 


c^ui- 
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PrecefTnn.  equinoxes  occafioned  by  the  adlion  of  the  fun. 

fluent  of  the  variable  part^— ,  of  which 

the  fluent  Is  evidently  a  fegment  of  a  circle  whofe  arch 

is  z  and  fine  x,  that  is,  =  -2 — ^ ^  and  the 

2 

the  arch  z, 


whole  preceflion,  while  the  fun 

.  3  /  /’y  /  _ \ 

r-r ^“7  -.x\J 


2 

deferibes 


2T 

the  equinoxes  w'hile  the  fun  moves  from 
equinox  along  the  arch  z  of  the  ecliptic. 


This  Is  the  preceflion  of 
the  vernal 


3/^7 


43 

M  ^dc  of 
ufin.ii  the 
formula. 


In  this  expreflion,  which  conflfts  of  two  parts, 

%  t  h  Q  (  \ 

z,  and  \ — jy  thefirfl:  is  incomparably 

greater  than  the  fecond,  which  never  exceeds  i'\ 
always  compenfated  in  the  fucceedlng  quadrant, 

^  ,  ,  ,  /•  Mt  ,  3  ^  ^  ^ 

pieceflion  occafioned  by  the  fiin  will  be 

from  this  expreflion  we  fee  that  the  preceflion  increafes 
uniformly,  or  at  lead  Increafes  at  the  fame  rate  with 

3  /  7. 

the  fun’s  longitude  z,  becaufe  the  quantity-^p”is  con- 
ftant. 

In  order  to  make  ufe  of  thefe  formulss,  which  are 
now  reduced  to  very  great  fimpllclty,  it  is  neceflary  to 
determine  the  values  of  the  two  conftant  quantities 

which  we  fhall  call  N  and  P,  as  fa<fl:ors  of 

the  nutation  and  preceflion.  Now  t  is  one  fidereal  day, 

and  T  is  366^.  k  is  - 1 - ,  which  according  to 


Sir  Ifaac  Newton  is 


23 T  * — 230  ,  __ 


are  the  fine  and  cofine 
0,91729. 

Thefe  data  give  N= 


23 1  ^ 

of  23®  28 


“  IIS'  ^ 
viz,  0,39822  and 
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The  figure  be  thought  more  probable,  the  preceflion  will  be  PrecefTion. 
reduced  to  about  i  Y'  annually.  But  even  though  the  — — 
figure  of  the  earth  were  accurately  determined,  we* have 
no  authority  to  fay  that  it  is  homogeneous.  If  It  be 
denfer  towards  the  centre,  the  momentum  of  the  protu¬ 
berant  matter  will  not  be  fo  great  as  if  it  were  equally 
denfe  with  the  inferior  parts,  and  the  preceflion  will  be 
diminlflied  on  this  account.  Did  we  know  the  propor¬ 
tion  of  the  matter  in  the  moon  to  that  in  the  fun,  we 
could  eafily  determine  the  proportion  of  the  whole  ob- 
ferved  annual  preceflion  of  50y '  which  is  produced  by 
the  fun’s  adllon.  But  we  have  no  unexceptionable  data 
for  determining  this ;  and  we  are  [rather  obliged  to  in¬ 
fer  It  from  the  effedl  which  fhe  produces  in  difturbing 
the  regularity  of  the  preceflion,  as  will  be  conlldered 
immediately.  So  far,  therefore,  as  we  have  yet  pro¬ 
ceeded  In  this  invefllgation,  the  refult  is  very  uncertain. 

We  have  only  afcertalned  unqiiefllonably  the  law  which 
is  obferved  in  the  folar  preceflion.  It  Is  probable, 
however,  that  this  preceflion  is  not  very  different  from 
20'^  annually  ;  for  the  phenomena  of  the  tides  fliow  the 
difliu-bing  force  of  the  fun  to  be  very  nearly  f  of  the 
dlrturbing  force  of  the  moon.  Now  20"  is  of  50  '. 

But  let  us  now  proceed  to  confider  the  effedl:  of  the  EfTedl  of 
moon’s  adlioii  on  the  protuberant  matter  of  the  earth  ;  moon  s 
and  as  we  are  ignorant  of  her  quantity  of  matter,  and^j^J®^^”^ 
confequently  of  her  influence  in  fimilar  circumfiances 
with  the  fun,  we  fhall  fuppofe  that  the  difluiblng  force  ter  of  the 
of  the  moon  is  to  that  of  the  fun  as  w  to  l .  Tlien  earth. 
(cateris  paribus )  the  preceflion  will  be  to  the  folar  pre¬ 
ceflion  yr  in  the  ratio  of  the  force  and  of  the  time  of  its 
adlion  jointly.  Let  /  and  T  therefore  reprefent  a  pe¬ 
riodical  month  and  year,  and  the  lunar  preceflion  will 

be  =^7p“.  This  preceflion  mufl  be  reckoned  on  the 

plane  of  the  lunar  orbit.  In  the  fame  manner  as  the  fol¬ 
iar  preceflion  is  reckoned  on  the  ecliptic.  We  muft 
m  ^  t 

alfo  obferve,  that  -Tfr*  reprefents  the  lunar  preceflion 


and  is 
The 

,  and 


and 


and  P  = 


of 


44 

3!xample  of 
the  utility 
of  the  in- 
vefligation. 


45 

AiTuntp’ 
tions  on 
which  the 
computa¬ 
tion  piQ. 
•cecds. 


141030  61224 

which  the  logarithms  are  4.85069  and  5.21308,  viz. 
the  arithmetical  complements  of  5.1493 1  and  4.78692. 

Let  us,  for  an  example  of  the  ufe  of  this  invefliga- 
tion,  compute  the  preceflion  of  the  equinoxes  when 
the  fun  has  moved  from  the  vernal  equinox  to  the  fum- 
mer  folftice,  fo  that  z  is  90'’,  or  324000^'. 

Log  3  24000'’ =  2  -  B  5*5^055 

Log  P  -  -  -  5.21308 

5^292  -  -  0.72363 

The  preceflion  therefore  In  a  quarter  of  a  year  Is 
5,292  feconds;  and,  fince  It  Increafes  uniformly,  it  Is 
21", 1 68  annually. 

We  mufl:  now  recoiled!  the  aflumptions  on  which 
this  computation  proceeds.  The  earth  is  fuppofed  to 
he  homogeneous,  and  the  ratio  of  its  equatorial  diame¬ 
ter  to  its  polar  axis  is  fuppofed  to  be  that  of  231  to 
230.  If  the  earth  be  more  or  lefs  protuberant  at  the 
equator,  the  preceflion  will  be  greater  or  lefs  in  the  ra¬ 
tio  of  this  protuberance.  The  meafures  which  have 
been  taken  of  the  degrees  of  the  meridian  are  very  In- 
conflftent  among  themfelves ;  and  although  a  compan¬ 
ion  of  them  all  indicates  a  fmaller  protuberancy,  nearly 
inftead  of  -yttj  their  differences  are  too  great  to 
in  this  methoi  But  if  this 


ttt 

leave 


mucli 


■yttj 

confidence 


T 

only  on  the  fuppofition  that  the  earth’s  equator  Is  In¬ 
clined  to  the  lunar  orbit  in  an  angle  of  23I  degrees. 
This  is  Indeed  the  mean  Inclination  ;  but  it  is  fometimes 
increafed  to  above  28'’,  and  fometimes  reduced  to  i8^ 
Now  In  the  value  of  the  folar  preceflion  the  cofine  of 
the  obliquity  was  employed.  Therefore  whatever  is 
the  angle  E  contained  between  the  equator  and  the  lu- 
^  ,  m  ^  t  Cof.  E 

nar  orbit,  the  preceflion  will  be  2p^°* 

and  it  mufl  be  reckoned  on  the  lunar  orbit. 

Now  let  <y»B  (fig.  8.)  be  the  immoveable  plane  of 
the  ecliptic,  TED:£i;F  the  equator  In  its  firfl:  fituation, 
before  It  has  been  deranged  by  the  adllon  of  the  moon, 
AGRDBH  the  equatqr  in  its  new  pofitlon,  after  the 
momentary  adlion  of  the  moon.  Let  EGNFH  be  the 
moon’s  orbit,  of  which  N  is  the  afeending  node,  and 
the  angle  N=5^  8'  46'  . 

Let  N^'^  the  long,  of  the  node  be  ,  -  » 

Sine  N^  -  -  .  - 

Cofine  NT  -  -  -  .  -yt 

Sine  T=  234.  -  A 

Cofme  T  -  •  •  h 

Sine  N=  5. 8.46  -  -  ^ 

Cofine  N  -  -  -  ^ 

Circumference  to  radius  i,=:6^23  -  e 

Force 
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bv  obfer- 


48 

JLui’ar  f  rr- 
ctfTion  in  a 

inoiidi  le- 
ductd  to 
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PreceHion.  Force  of  the  moon 

-  Solar  precellion  (fuppofed 

vation)  -  **  - 

Revolution  of  d  =  27^4-  ’  *  ^ 

Revolution  of  0=  366^:  -  -  T 

Revolution  of  N  =  18  years  7  months  -  « 

In  order  to  reduce  the  lunar  precellion  to  the  eclip¬ 
tic,  we  mull  recoiled  that  the  equator  will  have  the 
fame  inclination  at  the  end  of  every  half  revolution  of 
theeJiptic.the  fun  or  of  the  moon,  that  is,  when  they  pafs  through 
the  equator,  becaufe  the  fum  of  all  the  momentary 
changes  of  its  pofition  begins  again  each  revolution. 
Therefore  if  we  negled  the  motion  of  the  node  during 
one  month,  which  is  only  1-4  degrees,  and  can  produce 
but  an  infcnfible  change,  it  is  plain  that  the  moon  pro¬ 
duces,  in  one  half  revolution,  that  is,  while  llie  moves  from 
H  to  G,  the  greateft difference  that  file  can  in  the  pofition 
of  the  equator.  The  point  O,  therefore,  half-way  from 
G  to  H,  is  that  in  which  the  moveable  equator  cuts  the 
primitive  equator,  and  DE  and  DF  are  each  90®.  But 
S  being  the  folftitial  point,  qfS  is  alfo  90°.  1  herefore 

DS=:<Y^E.  Therefore,  in  the  triangle  DGE,  we  have 
Im.  ED  :  fin.  G  =  fin.  EG  :  fni.  D,  =:EG  :  D.  There¬ 
fore  D  =  EG  Xfin.  G,  rrEGXfin.  E  nearly.  Again, 
in  the  triangle  we  have  fm.  A  :  fin.  <rD  (or 

cof,  qpE)  ==  fin.  D  :  fin.  q^A,  =D  :  <r  A.  Therefore 
D  ‘  Cof.  ^E  _  EG -Sin.  E  -  Cof.  TE  _ 
Sin”A~  ’  Sin.  23t  ’ 

Sin.  E  -  Cof.  E  ♦  Cof.  TE 
T  Sin.  ^  •  Cof. 
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m  while  the  node  continually  changes  its  places  and  in  the  Precefilon^ 
fpace  of  1 8  years  makes  a  complete  tour  of  the  heavens. 

*  We  mufi,  therefore,  take  the  motion  of  the  node 
/  the  fiuent  of  comparifon,  or  we  mull  compare  the  fin-andnuta- 
r  xions  of  the  node's  motion  with  the  fluxions  of  thepre-don  com- 
n  ceflion  and  nutation  ;  therefore,  let  the  longitude  of  the  pared, 
nodebesj,  audits  monthly  change  ;  we  fiiall  then  have 


49 


50 

Kutation  In 
the  fame 
time, 


5t 

May  be 
confidered 


This  is  the  lunar  preceflion  produced  in  the  courfe 
of  one  month,  efiimated  on  the  ecliptic,  not  conllaiit 
like  the  folar  precelfion,  but  varying  with  the  inclina¬ 
tion  or  the  angle  E  or  F,  which  varies  both  by  a  change 
in  the  angle  N,  and  alfo  by  a  change  in  the  pofition  of 
N  on  the  ecliptic. 

We  mufi;  find  in  like  manner  the  nutation  SR  pro¬ 
duced  in  the  fame  time,  reckoned  on  the  colure  of  the 
folfiices  RL.  We  have  R  ;  fin.  DS=:D  :  RS,  and 
RS-D  •  fin.  DS,  =D  -  fin.  tE.  But  D=EG  •  fin.  E. 

m  TT  t  Cof  E 

Therefore  RS  =  EG  •  fin.  E  *  fin.  ‘Y'E,  =  rp  . 

Xfin.  Ex  fin.  ^E.  In  this  exprefiion  we  mufi  fubftitiite 
the  angle  N,  which  may  be  eonfidered  as  confiant  du¬ 
ring  the  month,  andthelongitudeTN,  which  is  alfp  near¬ 
ly  confiant,  by  obferving  that  fin.  E  :  fin.  qr^Nrzfin.  N; 

Sin.N’Sin.T'N'Cof.E. 
fin.  ‘TE.  Therefore  RS=’7jr  X - Cof  - 

But  we  mufi  exterminate  the  angle  E,  becaufe  it  changes 
by  the  change  of  the  pofition  of  N.  Now,  in  the  tri¬ 
angle  T'EN  we  have  cof.Ezzcof.  <TN*rin.  N  *  fin.  qp  — 
cof.  N  *  cof.  <T,  zzyea — S.  And  becaufe  the  angle  E 
is  ne(sefiarlly  obtufe,  the  perpendicular  will  fall  without 
the  triangle,  the  cofine  of  E  will  be  negative,  and  we 
fiiall  have  cof.  E  =  Z'^ — acy*  Therefore  the  nutation 

tnrl  cx(bd—acy) 
for  one  month  will  be  X - ^ - : 


t  :  ;  r,  and 


Let  T  be  =r  ] 


e  *  c\/ 1  — 

ill  order  that  «  may  be  18,6,  and  fubfiitnte  for  t  its 
value  in  the  fluxion  of  the  nutation,  by  putting  y/  j — 

in  place  ofy.  By  this  fubfiitution  we  obtain 
( c  X  x) ,  The  fluent  of  this  is  mrn~ 

( —  db  >v/rZ!i2 — {y^ide  Simpfon’s  Fluxions, 

§  77)*  But  when  x  is  =0,  the  nutation  mufi  be  zzrOf 
becaufe  it  is  from  the  pofition  in  the  equinodlial  points 
that  all  our  deviations  are  reckoned,  and  it  is  from  this 
point  that  the  periods  of  the  lunar  action  recommences. 
But  if  we  make  xz^o  in  this  exprefiion,  the  term 

a  c  .  - 

— ~2 —  and  the  term  — db  a/ i — becomes 

—  — ;  therefore  our  fluent  has  a  confiant  part  -\-db\ 
and  the  complete  fiuent  is  m 7^ /z  ^  (^db — db  1 — x^  — 

a c x^ N  .  .  c 

— — J,  Now  this  is  equal  to  m -r  n  —  {^d  b  Y.  verfed 

fine,  z — 4  ^  ^  X  verfed  fine  2  %)  :  For  the  verfed  fine 
of  z  is  equal  to  (i —  cof.  z)  ;  and  the  fquare  of 
the  fine  of  an  areh  is  -4  the  veiled  fine  of  twice  that 
arch. 

This,  then,  is  the  whole  nutation  while  the  moon's 
afeending  node  moves  from  the  vernal  equinox  to  the 
longitude  fY^N=.z.  It  is  the  exprefiion  of  a  certain 
number  of  feconds,  becaufe  one  of  its  faftors,  is  the 
folar  preceffion  in  feconds  ;  and  all  the  other  fadlors  arc 
numbers,  or  frailions  of  the  radius  i  ;  even  e  is  exprefled 
in  terms  of  the  radius  i. 

The  fluxion  of  the  preceflion,  or  the  monthly  precef¬ 
fion,  is  to  that  of  the  nutation  as  the  cotangent  of  ^E 
is  to  the  fine  of  lliis  alfo  appears  by  confidering 
figure  7,  Vp  meafures  the  angle  A,  or  change  of  pofition 
of  the  equator;  but  the  preceflion  itfelf,  reckoned  on  the 
ecliptic,  is  meafiired  by  and  the  nutation  hy po;  and 
the  fluxion  of  the  preceflion  is  equal  the  fluxion  of 
.  cot.  <V>E  ^  ad-\-bcy 

nutation  X-;^-. :  ~ ,  but  cot.  <Y^E  zz. - ;  there¬ 


fore 


fine  ‘Y* 
cot.  Y>E  ad-^bc\/i 


the 


fine  Y*  c  X 

m  -rn  /ab  (t  ' 

fluxion  of  the  nutation,  gives  — 7—  ( 

®  abe  \\/\ — , 


:  This,  multiplied  into 
ab 


the  node 


being  fuppofed  all  ♦he  while  in  N. 

'1  hefe  two  expreflions  of  the  monthly  preceflion  and 
as  nioir.en-  nutation  may  be  eonfidered  as  momentary  parts  of  the 
rngon's  aftion,  correfponding  to  a  certain  pofition  of 
mron's  ac-  ^nd  inclination  of  the  equator,  or  as  the 

ticn.  fluxions  of  the  whole  variable  pieceflion  and  nutation, 


d  c  X ' 

m-^  nf , 

— fl*)  da 

fine  2Z^* 


N  2 


ibc* 


Let 
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Si 


{b^ — a^)  dc — abc  — xx^  -v  for  the  monthly  pre- 


m  -r  n  f 

ceflion.  The  fiuent  of  this  — <2*) 

\ab  z  —  \  ah  X  a/T^x  ^  ^ ,  or  it  is  equal 


56 


57 


58 

Give^  ♦^he 
difturbing 
force  atid 
i«at:e.  ol 
the  mooL. 


¥caiv.vi  iiiiv.  winj.  vii\,  vviivvi  nut  tu.  ^  X/j  KJl 

zzo  ;  therefore,  after  half  a  revolution  of  the  node,  the 
nutation  (  n®  5  2. )  becomes 


m  T  fi  c 


eb 


2b(I*  If,  iu  this  ex- 
^•=2  I4t"j  we  fhall  find 
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Let  U3  now  exprefa  this  In  numbers :  When  the  node  the  nutation  of  1 8",  as  i*— a*  to  2  a  i  ;  that  is,  as  ra-  Preceffioa 
has  made  a  half  revolution,  we  have  2=180'’,  whofe  dius  to  the  tangent  of  twice  the  obliquity  of  the  eclip-  H 
verfed  fine  is  2,  and  the  verfed  fine  of  2_z,  or  360",  is  tic.^  This  gives  the  greateft  equation  of  preceffion 

1 6'  ,8,  not  differing  half  a  fecond  from  Bradley’s  obfer-  .  ^ 
vations. 

1  hus  have  we  attempted  to  give  fome  account  of  this 
curious  and  important  phenomenon.  It  is  curious,  be- 
caufe  it  affedfs  the  whole  celdlial  motions  in  a  very  in¬ 
tricate  manner,  and  received  no  explanation  from  the 
more  obvious  application  of  mechanical  principles,  which 
fo  happily  accounted  for  all  the  other  appearances.  It 
is  one  of  the  moft  illultrious  proofs  of  Sir  Ifaac  New¬ 
ton’s  fagacity  and  penetration,  which  catched  at  a  very 
remote  amilogy  between  this  phenomenon  and  the  li- 
bration  of  the  moon’s  orbit.  It  is  highly  important  to 
line  of  2;  and  of  2z  vanifli,  c/*  becomes  i  — and  the  pre-  piogrefs  of  practical  and  ufeful  aftronomy,  becaufe 

It  has  enabled  us  to  compute  tables  of.  fuch  accuracy, 
that  they  can  be  iifed  with  confidence  for  determining 
the  longitude  of  a  fhip  at  fea.  This  alone  fixes  its  in^ 
portance :  but  it  is  Hill  more  important  to  the  philofo- 
pher,  affording  the  moll  incoriteftable  proof  of  the  uni- 
wrfal  and  mutual  gravitation  of  all  matter  to  all  matter. 

It  left  nothing  in  the  folar  fyflem  unexplained  from  the  ‘ 
theory  of  gravity  but  the  acceleration  of  the  moon’s 
mean  motion  ;  and  this  has  at  lafl  been  added  to  the  lift 
of  our  acqufitions  by  Mr  de  la  Place. 


prefTion,  we  fuppofe  w=2l,  and 
the  nutation  to  be  19}". 

Now  the  obferved  nutation  is  about  1 8".  This  re¬ 
quires  m  to  be  2^,  and  ^z=i6i".  But  it  is  evident, 
that  no  aflronomer  can  pretend  to  warrant  the  accuracy 
of  his  obfcrv’ations  of  the  nutation  within  . 

To  find  the  lunar  precefiion  during  half  a  revolution 

of  tne  node,  obferve,  that  then  z  becomes  =r:~,  andthe 


cefiion  becomes 


ir 


T  ^ 


and  the  precefliofi  in  i  8  years  is  w  t  «  .  ^  ^  . 

We  lee,  by  comparing  the  nutation  and  preceflion 

for  nine  years,  that  they  are  as  to  i — i  near¬ 
ly  as  I  to  .This  gives  3^3'  preceflion,  corre- 

fponding  to  ’'8  ,  the  obferved  nutation,  which  is  about 
35'  of  preceflion  annually  produced  by  the  moon. 

And  thus  we  fee,  that  the  inequality  produced  by 
the  moon  in  the  preceflion  of  the  ecfuinoxes,  and,  more 
particularly,  the  nutation  occafioned  by  the  variable  ob- 
•  liquity  of  her  orbit,  enables  us  to  judge  of  her  (hare  in 
the  whole  phenomenon  ;  and  therefore  informs  us  of  her 
difturbing  force,  and  therefore  of  her  quantity  of  mat- 
ter.  This  phenomenon,  and  thofe  of  the  tides,  are  the 
only  fads  which  enable  us  to  judge  of  this  matter  ;  and 
this  is  one  of  the  circumftances  which  lias  caiifed  this 
problem  to  ocqupy  fo  much  attention.  Dr  Bradley, 
by  a  nice  comparifon  of  his  obfervatioiis  with  the  ma¬ 
thematical  theory,  as  it  is  called,  furnifhed  him  by  Mr 
Machin,  found  that  the  equation  of  preceflion  compu¬ 
ted  by  that  theory  was  too  great,  and  that  th#  theory 
would  agree  better  with  the  obfervations,  if  an  ellipfe 
w^ere  fubflituted  for  Mr  Machin’s  little  circle.  He 
thought  that  the  fhortcr  axis  of  this  ellipfe,  lying  in  the 
colure  of  the  folfticcs,  fhould  not  exceed  16".  Nothing 
can  more  clearly  fliow  the  aftonifhing  accui*acy  of 
Bradley’s  obfervations  than  this  remark  :  for  it  refults 
from  the  theory,  that  the  pole  mull  really  deferibe  an 
ellipfe,  having  its  (horteraxis  in  the  folllitial  colure,  and 
tlic  ratio  of  the  axes  muft  be  that  of  1 8  to  i^>,8  ;  for 
the  mean  preceflion  during  a  half  revolution  of  the 

node  IS  —  ( ;  and  therefore,  for  the  longi- 

tude  z,  it  will  be  -  )  5  when  this  is  taken 

from  the  true  preceflion  for  that  longitude  (n<^  54.), 

m  ,r  n 


Qua?  totics  animos  vcteriim  torfere  Sophorum, 
Quosque  fcholas  fruftra  rauco  certamlne  vexant, 

Obvia  confpicimus,  niibe  pellente  Mathefi, 

Jam  dubios  nulla  caliglne  praegravat  error 
Queis  fuperum  penetrare  domos,  atque  ardua  cceii 
Scandere  fublimis  genii  conceflit  acumen. 

Nec  fas  eft  propius  mortali  attingere  divos. 

Halley^ 

PRECIiE,  {prtdvs,  “  early,)”)  the  name  of  the 
2iftorderin  Linnasus’s  fragments  of  a  natural  method; 
confifting  of  primrofe,  an  early  flowering  plant,  and  a 
few  genera  which  agiee  with  it  in  habit  and  ftriic- 
ture,  though  not  always  in  the  charaAer  or  circum- 
ftance  expreffed  in  the  title.  See  Botany,  p.  461. 
col.  2. 

PRECIPITANT,  in  chemiftry,  is  applied  to  any 
liquor,  which,  when  poured  on  a  folution,  feparates 
what  is  diflblved,  and  makes  it  precipitate,  or  fall  to 
the  bottom  of  the  veflel. 

PRECIPITATE,  in  chemiftry,  a  fubftance  which, 
having  been  diflblved  in  a  proper  menftruum,  is  again  fe- 
parated  from  its  folvent,  and  thrown  down  to  the  bottona 
of  the  veflel,  by  pouring  fome  other  liquor  upon  it. 
PRECIPITATION.  See  Chemistry-^ Index, 
PRECOGNITION,  in  Scots  law.  See  Law,  Part- 
Ill.  n«  CLXxxvi.  43, 

PRECORDIA,  in  anatomy,  a  general  name  for  the 
parts  fituated  about  the  heart,  in  the  forepart  of  the  ' 
,  m  rfi  /  thorax  :  as  the  diaphragm,  pericardium,  and  even  the 

leaves  the  equation  of  preceflion'  ^  d  c*  ^cart  itfelf,  with  the  fpleen,  lungs,  &c. 

fine  2  a  i i  fine  2*)  ;  thereLe^  when  the  node  Is  1  ^^^^^88011,  properly  hgnifies  a  perfon  who 
.  has  preceded  or  gone  before  another  in  the  fame  office 

in  tlie  toittice,  and  the  ennatinn  .*4.  _  or  employment ;  in  which  fenfe  it  is  diftinguifhed  from 

anceftor. 


Greateft 
equation  of 
prtccfiibna 


in  the  folttlce,  and  the  equation  greateft,  we  have  it  r= 
m'^ned 

^ahe  We  here  negled  the  fecond  term 

as  infignificant. 


This  greateft  equation  of  preceflion  Is  to 


PREDESTINATION,  the  decree  of  God,  where- The  do«. 
by  he  hath  from  all  cternityunchangeablyappointed**'‘ne(la- 
zm^ned  whatfoever  comes  to  pafs ;  and  hath  more  efpecially'"** 

- - - >  fore-ordained  certain  individuals  of  the  human  race  to 

cverlafting 
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l?rcc!eftlna*  cvcrlaftinpr  happlncfs,  and  hath  pa  Jed  fcy  the  rtft,  and 
don  fore-ordained  them  to  everlafling  mifery.  The  former 

of  thefe  are  called  the  e/c^,  and  the  latter  are  called  the 
2  reprobate* 

Not  pecu-  This  doftrine  is  the  fiibje£f  of  one  of  the  moft  per- 
controverfies  that  has  occurred  among  mankind, 
ri  xini*  -g  altogether  peculiar  to  the  ChrilUan  faith. 

7"he  opinion,  that  whatever  occurs  in  the  world  at 
large,  or  in  the  lot  of  private  individuals,  is  the  refult 
of  a  previous  and  unalterable  arrangement  by  that  Su¬ 
preme  Pov^er  which  prehdes  over  nature,  has  always 
been  a  favourite  opinion  among  the  vulgar,  and  has  been 
believed  by  many  fpeculative  men.  Thus,  in  that  beau¬ 
tiful  fccne  in  the  fixth  book  of  the  Iliad,  Iletlor,  ta¬ 
king  leave  of  his  wife  and  his  child,  fpeaks  thus  : 

Andromache  I  my  fouPs  far  better  part, 

Why  with  untimely  forrows  heaves  thy  heart  ? 

No  hoilile  hand  can  antedate  my  doom. 

Till  fate  condemns  me  to  the  filcnt  tomb. 

Fix’d  is  the  term  to  all  the  race  of  earth. 

And  fuch  the  hard  condition  of  our  birth. 

No  force  can  then  refill,  no  flight  can  fave, 

All  fink  alike,  the  fearful  and  the  brave.  1.  624. 

The  ancient  Stoics,  Zeno  and  Chiyfippus,  whom  the 
Jevvilh  Effenes  fcem  to  have  followed,  alferted  the  ex¬ 
igence  of  a  Deity  that,  adling  wifely,  but  neceflarily, 
contrived  the  general  fyflcm  of  the  world;  from  which, 
by  a  feries  of  caufes,  whatever  is  now  done  in  it  una¬ 
voidably  refults.  J  his  feries,  ‘or  concatenation  of 
caufes,  they  held  to  be  neceJary  in  every  part;  and  that 
God  himfclf  is  fo  much  the  fervant  of  necefilty,  and  of 
his  own  decrees,  that  he  could  not  have  made  the  fmall- 
ell  objedl  in  the  world  otherVvife  than  it  now  is,  much 
lefs  is  he  able  to  alter  any  thing. 

According  to  the  words  of  Seneca,  Eadm  necef 
Jit  as  et  Deos  a^ligat.  Irre^orabdis  clivina  par  iter  atque 
huinana  curfus  ^oehit*  ll/e  ipfe  omnium  conditor  ac  rec¬ 
tor  fcripjxt  qv’idcm  fata  fed  fequilur*  Semper  parety  feme! 
jvjfif.  “  The  fame  chain  of  neceHity  conftrains  both 
gods  and  men.  Its  unalterable  courfe  regulates  divine 
as  well  as  human  things.  Even  he  who  wrote  the  Fates, 
the  Maker  and  Governor  of  all  things,  fubmits  to  them. 
Fie  did  but  once  command,  but  he  always  obeys.’’  The 
lloical  fate  differs,  however,  from  the  Chriltian  prede- 
ilination  in  feveral  points.  They  regarded  the  divine 
nature  and  will  as  a  neceffaiy  part  of  a  neceffary  chain 
ef  caufes ;  whereas  the  Chrillians  confider  the  Deity  as 
the  Lord  and  Ruler  of  the  Univerfe,  omnipotent  and 
free,  appointing  all  things  according  to  his  pleafure. 
Being  doubtful  of  the  immortality  of  the  foul,  the  Stoics 
could  have  no  idea  of  the  dodlrine  of  elecflion  and  re¬ 
probation  ;  nor  did  they  ever  doubt  their  own  freedom 
of  will,  or  power  of  doing  good  as  well  as  evil,  as  we 
(hall  prefently  fee  the  Chriftian  predcitinarians  have 
done. 

Mahomet  introduced  into  his  Koran  the  do6lrine  of 
an  abfolute  predellination  of  the  courfe  of  human  af¬ 
fairs.  He  icprefented  life  and  death,  profperity  and 
adveriity,  and  every  event  that  befals  a  man  in  this 
wn'ld,  as  the  refult  of  a  previous  determination  of  the 
one  God  who  rules  over  all ;  and  he  found  this  opinion 
the  belt  engine  for  infpiring  his  followers  with  that  con¬ 
tempt  of  danger  which,  united  to  their  zeal,  has  extend- 


ed  the  empire  of  their  faith  over  the  fairefl;  portion  of  Pre  leftlna- 
the  habitable  globe. 

The  controverfy  concerning  predeflination  firff  made  ^ 

its  appearance  in  the  Chriftian  church*  about  the  begin- when  firft 
ning  of  the  fifth  century  f.  Pelagius  a  Brltifti,  and  Coe-  agitated  m 
leftius  an  Irifh,  monk,  both  lived  at  Rome  during  that  chu  ch. 
period,  and  poffcffed  great  celebrity  on  account  of  their  f  Mojheim, 
piety  and  learning.  They  taught  that  the  opinion  is 
falfe,  which  afferts,  that  human  nature  is  neceffarily  cor-  * 
rupted  by  a  depravity  derived  from  our  firft  parents. — 

They  contended,  that  men  are  born  at  prefent  in  a 
ft  ate  as  pure  as  that  in  which  Adam  was  originally  cre¬ 
ated  ;  and  that  they  are  not  lefs  qualified  than  he  was 
for  ful*  lling  all  righteoufnefs,  and  for  reaching  the 
moft  fublime  eminence  of  piety  and  virtue  :  that  the 
external  grace  of  God,  which  is  given  unto  all,  and  at¬ 
tends  the  preaching  of  the  gofpel,  is  neceffary  to  call 
forth  the  attention  and  exertions  of  men  ;  but  that  we 
do  not  want  the  affiftance  of  any  internal  grace  to  pu¬ 
rify  the  heart,  and  to  give  it  the  firft  impulfe  towards 
v/hat  is  good.  Flaving  fled  Into  Africa  on  account  of 
the  Goths,  who  at  that  time  invaded  Italy,  A.  D.  410, 

Cccleftius  remained  at  Carthage  as  a  Prelbyter;  but  Pe-  - 
lagius  went  into  the  Eaft,  where  he  fettled,  and  pro- 
fpered  under  the  patronage  of  John  bifliop  of  Jciufa-  ^ 
lem,  to  whom  his  fentiments  were  agreeable.  On  the  Augufbn&r 
contrary,  the  celebrated  Auguftine,  bifliop  of  Hippo,  ^  p’  edeftU 
ftrenuoufly  aflerted  the  depravity  of  human  nature'  fince 
the  fall  of  the  firft  man,  the  ncceflity  of  a  fpecial  inter- 
pofition  of  divine  grace  to  enable  us  to  do  any  one  good 
adlion  ;  and  confequently,  that  none  could  obtain*  falva- 
tlon  excepting  thofe  whom  God  has  thought  fit  to 
elc6l,  and  upon  whom  he  beftows  this  grace.  The  dif- 
pute  was  carried  on  with  gfeat  zeal.  Zozimus  bifliop 
of  Rome  decided  at  firft  in  favour  of  Pelagius  and 
Cceleftius,  whofe  followers  were  called  Pelagians  ;  but 
he  afterwards  altered  his  opinion:  and  by  the  ac¬ 
tivity  of  Auguftiiie,  the  council  of  Ephefus  was  called,  . 
at  whicli  the  opinion  of  his  aiitagonifts  was  formally  con- 
demned. 

In  the  courfe  of  the  fame  century,  thefe  opinions  af. 
fumed  a  variety  of  forms  and  modifications.  One  par¬ 
ty,  called  Predejlinariansy  carried  Auguftine's  do6lriiic 
fully  farther  than  lie  himfelf  had  ventured  to  do  in  ex- 
prefs  words  ;  and  aflerted,  that  God  had  not  only  pre- 
deftinated  the  wicked  to  puniJJjmenty  but  alfo  that  he 
had  decreed  that  they  flioiild  commit  thofe  very  fins  ou 
account  of  which  they  are  hereafter  to  be  puniflied. — 

Another  party  moderated  the  dod riiie  of  Pelagius,  and 
were  called  Semipelagians*  Their  peculiar  opinion  is 
expreffed  in  a  different  manner  by  different  writers  ;  but 
all  the  accounts  fuflicieiitly  agree.  Thus,  fome  repre- 
fent  them  as  mdiiitaiiiing  that  inward  grace  is  not  ne¬ 
ceffary  to  the  firft  beginning  of  repentance,  but  only 
to  our  progrefs  in  virtue.  Others  fay,  that  they  ac¬ 
knowledged  the  power  of  grace,  but  faid  that  faith  de¬ 
pends  upon  ourfelves,  and  good  works  upon  God  ;  and  i 

it  is  agreed  upon  all  hands,  that  thefe  Semipelagians 
lield  that  predeftinatioii  is  made  upon  the  forefight  of 
good  works.  The  affiftance  of  Auguftiiie,  though  then 
far  advanced  in  life,  was  called  in  to  combat  thefe  te¬ 
nets,  and  he  wrote  leveml  treatifes  upon  the  fubje^l. 

In  all  thefe  he  ftrenuoufly  maintained,  that  the  predo. 
ftin^ktion  of  the  deft  was  iadependent  of  any  fore  fight 


former?, 
but  nu)re 
tfpec-aUy 
Calvin. 
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of  their  good  works,  but  was  according  to  the  good  and 
pleafiire  of  God  only;  and  that  perfeverance  comes  from 
God,  and  not  from  man.  Thereafter  the  do(!drine  of 
Augiifline,  or  St  Aullin  as  he  is  often  called,  became 
general.  He  the  oracle  of  the  fchoolmen.  They 
never  ventured  to  differ  from  him  in  fentiment ;  they 
only  pretended  to  dilute  about  the  true  fenfe  of  his 
^  writings. 

And  all  the  The  whole  of  the  earlicft  reformers  maintained  thefe 
carlisft  re-  opinions  of  Augulline.  They  affumed  under  Luther  u 
more  regular  and  fyftematic  form  than  they  had  ever 
formerly  exhibited.  But  as  the  Lutherans  afterwards 
abandoned  them,  they  are  now  knowm  by  the  name 
of  Cal'VinijTic  Do8nneSy  from  John  Calvin  of  Geneva. 

He  afferted,  that  the  everlafting  condition  of  mankind 
in  a  future  world  was  determined  from  all  eternity  by 
the  unchangeable  decree  of  the  Deity,  arifiiig  from 
his  folc  good  pleafure  or  free  will.  Being  a  man  of 
great  ability,  induftry,  and  eloquence,  Geneva,  where 
he  taught,  and  w'hich  was  a  free  ftate,  fooii  b(!lcame  the 
refort  of  all  the  men  of  letters  belonging  to  the  reform¬ 
ed  churches,  and  was  a  kind  of  feniinary  from  which 
miflionaries  Iffued  to  propagate  the  I^roteilant  doclrines 
through  Europe.  I'heir  fiiccefs  was  fueh,  that,  ex¬ 
cepting  a  part  of  Germany,  the  principles  of  all  the 
reformed  churches  are  profefledly  Calvlnifllc  or  Prede- 
6  flinarian. 

Rife  of  the  The  opponents  of  the  dodtrine  of  predefllnatlon  a- 
Aimiuiaii'.  j^ong  the  Proteflants  ufually  receive  the  appellation  of 
Arminians  or  Remunjirants.  They  derive  the  firfl  of 
thefe  appellations  from  James  Arminius,  who  was,  A.  D. 

1602,  appointed  *  profefTorof  theology  at  Leyden.  He 
de  Online  violently  oppofed  by  Gomer  his  colleague,  and 

et  Prcptjfu  died  A.  D.  1609.  After  his  death,  the  controverfy 
was  condu(5led  with  great  eagernefs  on  both  fides. 

The  Calvinifls,  however,  gradually  prevailed.  A  fynod 
was  called  at  Dort,  A.  D.  i6ib,  to  which  the  mofl 
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mull  be  better  inquired  Into  by  fearching  the  fa-Predeflina* 
cred  fcriptures.  ^1^^- 

In  oppofitlon  to  thefe,  a  counter-rcmoiiftrance  \\'as  " 

prefented,  containing  the  opinions  of  the  Calvinllls, 
which  was  approved  of  by  the  fynod.  T,he  fubilance 
of  It  was  afterwards  adopted,  and  in  nearly  the  fame  ex- 
prcflions,  into  thcConfefiiou  of  Faith  cortipiled  by  the  af- 
fembly  of  divines  which  met  at  Weftminfter,  A.  D. 

1643,  and  which  every  clergyman  and  probationer  for 
the  mlnlilry  In  Scotland  Is  at  prefent  required  to  fub-  7 
Icribe  previous  to  his  admiflioii.  To  give  as  clear  and  ^'alviniftic 


.Ptadijllna-  Celebrated  divines  of  different  countries  were  Invited. 
twne  Fbi-  There,  in  a  great  meafurc  by  the  authority  and  indu- 
Lim- 

of  Maurice  prince  of  Orange,  the  Armliiians  were 
‘  condemned  as  heretics  ;  for  by  this  time  ambitious  and 

powerful  men  found  themfelves  politically  intereffed  In 
this  religious  conteft.  The  Arminlans  prefented  to  this 
fynod  a  remonftrance,  containing  a  ftatement  of  their 
faith  upon  the  fubjedls  In  difpute ;  and  from  this  they 
derived  the  appellation  of  RemonJIrants.  This  ftatement 
contained  the  follov^  lug  five  articles  :  i .  That  God  from 
all  eternity  predeftinated  thofe  to  everlafting  falva- 
tion  whom  he  forefaw  w'ould  believe  in  Chrift:  unto 
the  end  of  their  lives  ;  and  predeftinated  obftinate  un¬ 
believers  to  everlafting  puniftiment.  2.  Jefus  Chrift: 
died  for  the  whole  human  race,  and  for  every  individual 
of  it,  but  believers  alone  reap  the  benefit  of  his  death. 
3.  No  man  can  produce  faitlr  In  his  mind  by  his  o^vn 
free  will,  but  It  is  ueceffary  that  man,  wdio  Is  by  nature 
wueked  and  unfit  for  a6ling  or  thinking  aright,  fhould 
be  regenerated  by  the  grace  of  the  Holy  Spirit,  impart¬ 
ed  by  God  for  ChrllFs  fake.  q.  This  divine  grace 
Conftitutes  the  fource,  the  progrefs,  and  the  fulfilment, 
■of  all  that  is  good  in  man  ;  but  it  is  not  irrefiftible  In 
its  operation.  5.  Believers,  by  the  afliftance  of  the 
Holy  Spirit,  are  abundantly  fitted  for  every  good  w^ork; 
ljut  wTether  it  Is  poftible  for  tliofc  v^ho  have  once  been 
fcttily  fuch  to  fall  away,  and  to  perifh  finally,  is  not  clear, 
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as  fair  an  idea  as  poftible  of  the  Calviniftic  dodrine 
on  this  head,  we  tranfcribe  the  following  paffage  from[^*^j^j 
that  Confeftion  :  God  from  all  eternity  did,  by  the 
moft  wife  and  holy  coiinfel  of  his  own  w  ill,  freely  and 
unchangeably  ordain  whatfoever  comes  to  pafs  ;  yet  fo,  as 
thereby  neither  Is  God  the  author  of  ftn,  nor  is  violence 
offered  to  the  wall  of  the  creatures,  nor  Is  the  liberty  or 
contingency  of  fecond  caufes  taken  avvay,  but  rather 
cftabliftied.  Although  God  knows  whatfoever  may  or 
can  come  to  pafs  upon  all  fuppofed  conditions  ;  yet 
hath  lie  not  decreed  any  thing  becaiife  he  forefaw^  It  as 
future,  or  that  w  hich  would  come  to  pafs  upon  fiicli 
conditions.  By  the  decree  of  God,  for  the  manifefta- 
tion  of  Ills  glory,  fome  men  and  angels  are  predeftina¬ 
ted  unto  everlafting  life,  and  others  are  fore-ordained 
to  everlafting  death.  Thefe  angels  and  men,  thus  pre¬ 
deftinated  and  fore-ordained,  are  particularly  and  un¬ 
changeably  dcfigned  ;  and  their  number  is  fo  certain 
and  definite,  that  it  cannot  be  either  incrcafed  or  dlmi- 
nlihed.  Thofe  of  mankind  that  arc  predeftinated  unto 
life,  God,  before  the  foundaton  of  the  world  w^as  laid, 
according  to  his  eternal  and  immutable  purpofc,  and  the 
fecret  coiinfel  and  good  pleafure  of  his  will,  hath  cho- 
fen.  In  Chrift,  unto  everlafting  glory,  out  of  his  mere 
free  grace  and  love,  without  any  forefight  of  faith,  or 
good  w’orks,  or  perfeverance  In  either  of  them,  or  any 
other  thing  In  the  creature,  as  conditions  or  caufes  mo¬ 
ving  him  tliercunto  ;  and  all  to  the  praife  of  his  glori¬ 
ous  grace.  As  God  hath  appointed  the  ele<ft  unto  glo¬ 
ry,  fo  hath  he,  by  the  eternal  and  moft  free  purpofe  of 
his  will,  forc-ordaiiied  all  the  means  thereunto.  Where¬ 
fore,  they  who  are  eledled,  being  fallen  in  Adam,  are 
redeemed  by  Chrift,  are  effcdlually  called  unto  faith  in 
Chrift,  by  his  fpirit  working  in  due  feafon  ;  are  jnftifi- 
ed,  adopted,  fandllfted,  and  kept,  by  his  po\vcr  through 
faith  unto  falvatlon.  Neither  are  any  other  redeemed 
by  Chrift  effedlually  called,  jullllied,  adopted,  fandli fl¬ 
ed,  and  faved,  but  the  ele6l  only.  The  reft  of  man¬ 
kind,  God  was  pleafed,  according  to  the  unfearchable 
counfcl  of  his  own  will,  whereby  he  extendeth  or 
with-holcleth  mercy  as  he  pleafeth  for  the  glory  of  his 
fovereign  powder  over  his  creatures,  to  pafs  by,  and  to 
ordain  them  to  difhonour  and  wrathfor  their  iin,  to  the 
piaife  of  his  glorious  juftice.’’  ^ 

^  There  are  two  kinds  of  Ccilvinifts  or  Predeftinarians,SupraIap. 
viz.  the  Stipralapfarians^  w  ho  maintain  that  God  did f^^rians  and 
originally  and  exprefsly  decree  the  fall  of  Adam,  as 
foundation  for  the  dlfplay  of  his  juftice  and  mercy 
w  hile  thofe  who  maintain  that  God  only  permitted  the 
fall  of  Adam,  are  called  Sublapfariansy  their  fyftem  of 
decrees  concerning  eleeliion  and  reprobation  being,  as  It 
were,  fubfequent  to  that  event.  But,  as  Dr  Prieftley 
juftly  remarks.  If  we  admit  the  divine  prefcicnce,  there 
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rrcf!eAInti  not,  in  fact,  any  difference^  between^  tlie 

fchemes  ;  and  accordingly  that  dillin<ftion  is  now  fel- 
Q  ~  dom  mentioned. 

Difputes  in  Nor  was  the  church  of  Rome  lefs  agitated  by  the 
the  church  contelt  about  predeftination  than  the  lirft  Proteilants 
r  f  Rome  on  he  council  of  Trent  was  much  perplexed  how 

the  fubjea  matter  without  giving  offence  to  the  Do* 

minicans,  who  were  much  attached  to  the  dodrine  of 
Auguftine,  and  poffeffed  great  influence  in  the  council. 
After  much  difpute,  the  great  objed  came  to  be,  how 
to  contrive  fuch  a  decree  as  might  give  offence  to  no* 
body,  although  it  fhould  decide  nothing.  Upon  the 
whole,  however,  they  feem  to  have  favoured  the  8t:mi- 
pejiagian  fcheme.  Among  other  things,  it  was  deter- 
mmed,  that  good  works  are  of  thcmfclves  meritorious  to 
eternal  life  ;  but  it  is  added,  by  way  of  foftening,  that 
it  is  through  the  goodnefs  of  God  that  he  makes  his 
own  gifts  to  be  merits  in  us.  Catarin  revived  at  that 
council  an  opinion  of  fome  of  the  fchoolmen,  that  God 
chofe  a  fmall  number  of  perfons,  fuch  as  the  ^  bleffed 
virgin,  the  apoftles,  &c.  whom  he  was  determined  to 
fave  without  any  forcfight  of  their  good  works  ;  and 
that  he  alfo  wills  that  all  the  reft  fhould  be  faved,  pro- 
'  viding  for  them  all  neceffary  means,  but  they  are  at  li¬ 

berty  to  ufe  them  or  not.  This  is  called  the  Baxterion 
fcheme  in  England,  from  one  of  its  promoters  there. 
But  at  all  events,  the  council  of  Trent  feems  to  have 
been  extremely  anxious  that  any  opinions  entertained 
among  them  .concerning  predeftination  might  have  as 
little  influence  as  poffible  upon  pradical  morality.  “  Let 
no  man  (fay  they),  while  he  remains  in  this  mortal  ftate, 
prefume  that  he  is  among  the  number  of  the  eled,  and 
that  therefcre  he  cannot  ftn,  or  fm  without  repentance; 
for  it  cannot  be  known  who  are  eleded  without^  a  fpe- 
cial  revelation  from  God.’^  Sef.  6.  c.  13. 

The  Jefults  at  ftrft  followed  the  opinion  of  Auguf¬ 
tine  ;  but  they  afterwards  forfook  it.  ^  Mo/ina^  one  of 
their  order,  was  the  author  of  what  is  called  the  mUB 
die  fcheme^  or  the  dodrine  of  a  grace  fujjictent  for  all  men^ 
but  fubjed  to  the  freedom  of  the  human  will.  ^ 
nhiSy  a  dodor  of  Louvain,  oppofed  the  Jefuits  with 
great  vigour,  and  fupported  the  dodiine  of  Auguftine. 
lie  wrote  In  a  very  artful  manner.  He  declared,  that 
he  did  not  prefume  to  ftate  his  own  fentiments  upon 
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two  the  fubjed;  he  pretended  only  to  explain  and  puhlifli 

the  fentiments  of  that  great  father  of  the  church  St  j 

Auguftine.  But  the  Jefuits,  in  confequence  of  that  in¬ 
violable  fubmiffion  to  the  authority  of  the  pope  which 
they  always  maintained,  had  fufficient  intereft  at  Rome 
to  procure  the  opinions  of  Jaiifenius  to  be  condemned 
there  ;  but  with  this  addition  fubjoined,  that  nothing 
was  thereby  intended  to  be  done  in  prejudice  of  the 
dodrine  of  St  Auguftine.  This  produced  an  abfiird 
difpute  about  the  pope’s  infallibility  in  matters  of  fad. 

The  Jaufenifts  affirmed,  that  the  Pope  had  made  a  rni- 
ftake  in  condemning  the  opinions  of  Janfeiiius  as  diff*e- 
rent  from  thofe  of  Auguftine ;  whereas  in  truth  they 
are  the  fame,  and  the  one  cannot  be  condemned  witli- 
OLit  the  other.  But  the  Jefuits  affirmed,  that  the  pope 
is  no  lefs  infallible  in  points  of  fad  than  he  is  in  quef- 
tioris  of  faith  ;  and  he  having  decided,  that  the  opi¬ 
nions  of  Janfenius  arc  different  from  thofe  of  St  Aii- 
guftine,  every  good  Catholic  is  bound  to  believe  ac¬ 
cordingly  that  they  are  different.  Thefe  difputes  have 
never  been  fully  fettled,  and  ftill  divide  the  Roman  Ca¬ 
tholic  churches.  Some  of  the  ableft  fupporters  of  pre¬ 
deftination  have  appeared  among  the  Janfenifts,  and  par¬ 
ticularly  among  the  gentlemen  of  Port-Royal.  to 

With  regard  to  Great  Britain,  the  earlieft 
reformers  were  in  general  Sublapfarians,  although  fome 
of  them  were  Supralapfarians.  But  the  rigid  Predefti- predeftica* 
narians  have  been  gradually  declining  in  number  inrians. 
tliat  church,  although  they  Hill  fubferibe  the  39  articles 
of  their  faith,  which  are  unqueftionably  Calviiilftlc. 

The  celebrated  Scotch  reformer  John^  Knox  having 
been  educated  at  Geneva,  eftabllflied  In  this  country 
the  dodrine  of  predeftination  in  its  ftrldeft  form  :  and 
it  has  probably  been  adhered  to  with  more  clofenefs  in 
Scotland  than  In  any  country  in  Europe. 

Of  late  years,  however,  the  difpute  concerning  pre¬ 
deftination  has  affumed  a  form  confiderably  different 
from  that  which  it  formerly  poffefled.  Inftead  of  being 
conftdered  as  a  point  to  be  determined  almoft  entirely 
by  the  facred  feriptores,  in  the  hands  of  a  number  of* 
able  writers,  it  has  in  a  great  meafure  refolved  itfelf  in¬ 
to  a  qiiellion  of  natural  religion,  under  the  head  of  the 
philofophical  liberty  or  neceffity  of  the  will  (a)  ;  or, 
whether  all  human  adions  are  or  are  not  iieceffarily  de- 


f  a)  Dr  Pn'eftley,  the  moft  celebrated  Neceflarian  of  the  age,  has  witten  a  whole  feAion  of  his  IHuJlratwns. 
with  a  view  to  (how,  that  between  »  the  two  fehemes  of  Calviniftic  predeftmataoii  and  philofophical  neceffity, 
there  Is  no  fort  of  refemblance,  except  that  the  future  happinefs  or  mifery  of  ah  men  is  certainly  foreknown  and 
appointed  by  God.  In  all  other  relpeds  (fays  he)  they  are  moft  effcntially  Afferent ;  and  even  where  they 
agree  In  the’lw,  the  difference  In  the  manner  by  which  that  end  is  accomplffiied  is  fo  ''"'y  that  the  m- 

fiuenee  of  the  two  fyftems  on  the  minds  of  thofe  that  adopt  and  aa  upon  them  is  the  reverfe  of  one^  ai^other.  ^ 

The  Calviniftic  doaHne  of  predeftination,  according  to  a  very  authentic  ftatement  of  that  doaiine  ,  is,  that  ^ 

»  GeS:  fortis  own  gW,  hath  fore  or^ned^  a.ha}oe.er  comes  to^pafs^ The  fcheme  of  ph*  ofoph.ca  neceffit>,^.:r 

as  ftated  by  an  intimate  friend  and  w'arm  admirer  of  Dr  Prieftl^  s,  is,  Tliat  fwry  tnng  ,U  events  are^^-’'  "-f 

Divine  Being  ;  that  whatever  has  been,  muft  have  been  ;  and  that  whatever  will  be,  muft  be  ;  that  all  eo.ents  are  • 
pre-ordainedly  infinite  wlfdom  and  unlimited  goodnefs  ;  that  the  will,  in  “Vts  determmations,  is  governed^ 
the  ftate  of  mind ;  that  this  ftate  of  mind  is  in  every  inftance  determined  by  the  Deity  ;  and  that  theie  is  a  con* 
tinned  chain  of  caufesand  effefts,  of  motives  and  aaions,  infeparably  conneaed,  and  originating  from  the  con¬ 
dition  in  which  we  are  brought  into  exiftence  by  the  Author  of  our  bemg.”  The  or  ^ompder^i^ 

fame  book  affirms,  “That  all  motion  indeed  originates  in  the  Deity  ; 

poffeffes  the  Angular  attribute  underived  of  moving  himfelf”  But  it  is  added  in  the  very  arne  par  g  p  .  ' 

wiiich  thU  Uft  fentence  is  quoted,  that  “  the  very  argument  we  employ  to  prove  one  undenved  fource  of 
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termined  by  motivee  ariiing  from  tbc  cbara<!ler  which 
God  has  imprelTcd  on  our  minds,  and  the  train  of  cir- 
cutndances' amidll  which  hivS  providence  has  placed  us  ? 
We  have  already  difeuffed  this  point  (fee  Metaphy¬ 
sics)  by  giving  a  candid  ftatement  of  the  arguments 
on  both  fides  of  the  quefllon.  We  fliall  treat  the  fuh- 
je6l  of  predeflination  in  the  fame  manner,  avoiding  as 
far  as  pofiible  any  recapitulation  o  what  has  been  ad¬ 
vanced  under  the  head  of  Nf  chssnr  and  fJherty, 

From  what  has  been  already  faid,  it  will  appear  that 
the  points  chiefly  at  ifuie  between  the  parties  are  the 
following:  Fird,  With  what  views  and  purpofes  did 
God  create  the  world  and  frame  his  decrees  concerning 
mankind  I  l)id  he  contrive  a  great  unalterable  fcheme 
of  creation  and  providence  only  for  the  fake  of  mani- 
fefling  his  own  glory  and  perfections  ?  Of  did  he  firil 
confidcr  the  free  motions  of  thofe  rational  agents  whom 
he  intended  to  create,  and  frame  his  decrees  upon  the 
conlidcration  of  what  they  might  choofe  or  do  in  all 
the  various  circiimflanccs  in  which  he  intended  to 
place  them  ? — The  fecond  and  following  queflioiis  are 
branches  of  this  leading  one.  Did  Chrift  die  for  a  par¬ 
ticular  portion  of  the  human  race,  who  fhall  therefore 
certainly  be  faved  ?  or  was  his  death  intended  as  a  bene¬ 
fit  to  all,  from  which  none  are  excluded  excepting  thofe 
Xvho  willingly  rejeCl  it  ?  Is  the  divine  grace  certainly 
and  iiTefiflibly  efficacious  in  all  thofe  minds  to  which  it 
is  given?  or  does  its  effeCl  depend  upon  the  good  ufe 
which  men  may  or  may  not  make  of  it  ?  Can  any  good 
aCIion  be  done  without  it  ?  Do  thofe  who  have  once 
received  it  certainly  perfevere  and  obtain  eternal  falva- 
tion  ?  or  is  it  pofiible  for  any  of  them  to  fall  ^way  and 
perifli  finally? 


^  Cnlvini 
Eefponf.  ^ 
tontra 
bniumy  ad 
.Jtum  iib. 


We  fhall  begin  by  flatlng  the  argument  on  the  fide 
of  the  predeftinarians,  and  in  the  language  which  they 
commonly  ufe.  But  it  is  necefiary  to  make  this  pre¬ 
vious  remark,  that  the  general*  objeClions  to  their  doc¬ 
trine  are,  that  it  is  hollile  to  all  our  ideas  of  the  juflice 
of  God,  reprefenting  him  as  a  partial  being,  rewarding 
without  meht,  and  pnnifhing  without  fin  ;  that  it  ren¬ 
ders  him  the  author  of  evil,  defiroys  moral  diflinClious, 
makes  iifelefs  every  effort  on  our  part,  makes  every 
prayer  abfurd,  and  even  the  preaching  of  the  gofpel 
vain  ;  feeing  that  all  things  are  immutably  fixed,  and 
none  can  believe  or  be  faved  excepting  the  eleft,  and 
they  mufi:  certainly  and  at  all  events  be  fafe.  Agaiiifl:  all 
ibis  they  reafon  thus. 

great  and  everlalling  Author  of  all  things  cx- 
ifled  from  eternity  alone,  independent  and  eficntially 
perfedf.  As  there  was  no  other,  he  could  only  confider 
himfelf  and  his  own  glory.  He  mufi  therefore  have 
defigned  aU  things  in  and  for  himfelf.  To  make  him 
ftay  his  determinations  till  he  fhould  fee  what  free 
creatures  would  do,  is  to  make  him  decree  with  uncer- 
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tainty,  and  depcndcntly  upon  them,  which  falls  fliort  of  '’rrdefilna- 

infinite  perfeaion.  ^  He  exifted  aione,  and  his  councils 

could  have  no  objeft  excepting  hirrulf ;  he  could  only 

then  confider  the  difphy  of  his  own  attributes  and  per- 

fedlion.  In  doing  this,  as  the  end  is  more  important 

than  the  means,  Divine  Wifdom  muft  begin  its  defio-ns 

with  that  which  is  to  come  laft  in  the  executioirof 

them  ;  but  the  conclufioii  of  all  things  at  the  Ialljud?»'e« 

ment  will  be  the  complete  manifcltation  of  the  wifdom, 

the  goodnefs,  and  jullice,  of  God :  we  mull  therefore 

fuppofc,  that,  in  the  order  of  things,  he  decreed  that 

firft,  although  with  him,  in  the  order  of  time,  there  is 

no  firft  nor  fecond,  but  all  is  from  eternity.  When 

this  great  defign  was  laid,  the  means  were  next  defi'^n- 

ed.  Creation,  and  Its  inhabitants  of  every  order,  form 

the  means  by  which  the  author  and  difpofer  of  all  thino-s 

accomplilhes  his  will.  But  creatures  in  his  fio-ht  are 

nothing,  and  are  figuratively  faid  to  be  lefs  than  nothing, 

VV  e  may  entertain  proud  and  elevated  conceptions  of 
our  own  dignity  if  we  pleafe  ;  but  if  we  in  our  defi.ms 
regard  not  the  dull  on  which  we  tread,  or  the  liverof 
ants  and  infefts,  the  omnipotent  Lord  of  all,  from  whom 
we  are  more  infinitely  diftant,  mull  regard  us  as  at  leall 
equally  Inconfiderable,  and  only  valuable  as  we  ferve  the 
acccomplilhment  of  his  great  and  myllerious  purpofes, 
wluch  cannot  be  us  or  our  aggrandifement,  but  himfelf 
and  his  own  glor)^ 

It  is  only  by  this  view  of  the  divine  condua  that  ris  r.lceffi,. 
iomc  o.  the  attributes  of  God  can  be  explained,  or  their 
exiftence  rendered  poffible.  In  the  feriptures  he  claims 
the  attnbute  of  prefcunce  as  liis  dlftingulfiiiug  preroaa^ 
tive  :  but  there  can  be  no  prefclence  of  future  contln-  ^ 
gencies  ;  for  it  involves  a  contradidlion  to  fay,  that 
things  which  arc  not  certainly  to  be  fhould  be  certain¬ 
ly  foiefecn.  If  they  are  certainly  forefeen,  they  imtft 
certainly  be,  and  can  therefore  be  no  longer  contingent. 

An  uncertain  forefight  is  alfo  an  imperfea  ad,  as  it 
may  be  a  millakc,  and  is  tlverefore  inconfifient  with  di¬ 
vine  perfeaion.  On  the  other  fide  the  difficulty  is  ea- 
fily  explained.  When  God  dccirces  that  an  event  fhall 
take  place,  its  exiftence  becomes  thenceforth  certain, 
and  as  fiich  is  certaitily  forefeen.  For  it  is  an  obvious 
abfurdity  to  fay,  that  a  thing  happens  freely,  that  is  to 
fay,  that  it  may  be  or  may  not  be,  and  yet  that  it  is  cer¬ 
tainly  forefeen  by  God.  He  cannot  forefee  things  but 
as  he  decrees  them,  and  confequently  giv^cs  them  a  fu- 
tun!  certainty  of  exiftence;  and  therefore  any  prcfcience 
antecedent  to  his  decree  muft  be  rejedled  as  impofiible. 

Conditional  decrees  are  farther  abfurd,  iiiafniucli  as  they 
fubjedl  the  purpofes  of  God  to  the  will  and  the  adlions 
of  his  creatures.  Does  he  will,  or  wifli  that  all  man¬ 
kind  ftiould  be  faved,  and  fhall  they  not  all  be  faved  ? 

Infinite  perfeaion  can  wilh  nothing  but  what  it  can 
execute  ;  and  if  it  is  fit  to  wifh,  it  is  alfo  fit  to  execute 
its  wifiies.  We  are  indeed  certainly  informed  by  the 

ferip. 
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l^redcftlna-  fcrlptures,  tliat  all  fiiall  not  be  faved  ;  and  wc  therefore  be  in 
tion.  certainly  conclude,  that  God  never  intended  that  they 
ftiould  be  fo  ;  for  the  counftl  of  the  Lord Jiandeth  fc^l^  and 
the  thoughts  of  his  hearty  to  all  generations, 

Chrift  died  We  conclude  upon  the  fame  principles,  that  al- 
on  y  for  though  the  bk  flings  refulting  from  the  death  of  Chrifl 
are  offered  to  all,  yet  that  intentionally  and  adlually  he 
only  died  for  tliofe  whom  the  Father  had  cliofen  and 
given  to  liitn  to  be  faved  by  him.  That  Chrill  ihouid 
have  died  in  vain  is  reprefented  by  the  apollle  Paul  as  a 
great  abfurdity  (Gal.  ii.  21.)  ;  but  if  he  died  for  all, 
he  mufl  have  died  in  vain  with  regard  to  the  greater 
part  of  mankind  who  are  not  to  be  faved  by  him.  In 
fo  far  as  fome  inferior  blefiings  are  concerned,  which 
through  him  are  communicated,  if  not  to  all  men,  at 
lead  to  all  Chrillians,  he  may  perhaps  juftly  be  faid  to 
have  died  for  all :  but  with  regard  to  eternal  falvation, 
his  defign,  to  avoid  rendering  it  fruitlefs,  could  go  no 
farther  than  the  fecret  purpofe  and  eledfion  of  God. 

This  is  implied  in  thefe  words,  all  that  are  given  me  of 
my  Father,  thine  thty  nvere,  and  thou  gavejl  them  me. 

To  thefe  his  interceflion  is  limited ;  I  pray  not  for  the 
*Luorld,  hut  for  thofe  that  thou  haj}  given  me  ;  for  they  are 
thine,  and  all  thine  are  mine,  and  mine  are  thine  (Jo.  xvii. 

9,  10.)  Univerfal  words  are  indeed  ufed  with  regard 
to  the  death  of  Chrift  ;  but  the  reafon  is  obvious,  the 
Jewifh  religion  was  confned  to  the  family  and  dofeen- 
dants  of  Abraham.  In  contradiction  to  this,  the  gof- 
pel  is  faid  to  be  preached  to  every  creature,  and  to  all 
the  vsorld  ;  becaufe  it  is  not  limited  to  any  one  race  or 
-nation,  and  becaufe  the  apoftles  received  a  general*  com- 
miflion  to  teach  it  unto  all  who  fhould  be  willing  to 
receive  it.  Thefe  extenfive  exprcfiions  can  only  be  un- 
derftood  in  this  manner,  becaufe  in  their  ftriCt  accepta¬ 
tion  they  have  never  been  verified.  Nor  can  their  mean¬ 
ing  be  carried  farther  without  an  Imputation  upon  the 
juftice  of  God :  for  if  he  has  received  a  fufhcieiit  fatis- 
faCIion  for  the  finssjf  the  whole  world,  it  is  not  juft 
that  all  fhould  not  be  faved  by  it,  or  at  leaft  have  the 
offer  of  falvation  made,  to  them,  that  they  may  accept 
of  it  if  they  pleafe. 

But  to  return  to  the  divine  purpofes  and  attributes 
in  general:  it  ig  in  vain  to  alfert  that  God  is  partial  and 
unjuft  while  he  prefers  without  merit,  and  prcdeftlnates 
to  punifhment  thofe  who  have  not  yet  offended.  The 
fame  error  mlfleads  men  here  that  has  fo  often  feduced 
them  from  the  true  path  of  fcientilic  refearcb.  Inftead 
of  fubmitting  to  the  patient  and  humble  obfervation  of 
nature,  they  boldly  form  fome  plaufible  hypothefis  of 
their  own,  and  vainly  attempt  to  reconcile  every  appear¬ 
ance  to  their  favourite  fyftem.  This  mode  of  procedure 
never  has  proved,  and  never  will  prove,  fuccefsful  in  any 
branch  of  true  philofophy.  We  are  not  entitled  to 
frame  to  ourfelves  certain  notions  of  the  juftice  of  God, 
and  from  thefe  to  decide  that  thus  he  muft  aCI  and  in 
t\o  other  manner.  He  takes  no  counfel  from  us  concern¬ 
ing  his  conduct,  and  wc  have  no  right  to  rejudge  his 
judgments.  What  he  regards  as  juft  or  unjuft  between 
himfelf  and  his  creatures,  is  a  queftion  of  faCt  not  to  be 
known  by  ingenious  conjeClures,  but  by  the  cautious 
obfervations  of  the  manner  in  which  he  aCts  in  the  courfe 
of  his  providence,  and  by  attending  to  what  he  has  de¬ 
clared  concerning  himfelf  in  the  facred  feriptures.  If 
from  thefe  it  fhall  appear  that  he  does  prefer  where  there 
is  no  merit,  and  rejeCl  where  there  is  no  crime  ;  it  will 
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vain  thereafter  to  affert  that  fuch  conduA  is  un-  PreCeftina- 


juft:  the  faCt  will  be  on  our  fide  of  the  queftion,  aod  we 
ihall  leave  thofe  to  account  for  it  who  infift  that  their 
limited  reafon  is  capable  of  comprehending  all  the  myf- 
terioiis  ways  of  an  Infinite  Being. 
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Ill  the  courfe  of  providence,  then,  we  fee  the  great- Grcit  inc- 
eft  inequalities  take  place,  and  fuch  as  appear  alto- 
gether  Contradictory  to  our  ideas  of  juftice.  We  fee  courfe 
the  fins  of  the  fathers  punifhed  in  the  perfons  of  tliCofprovi- 
children,  who  often  derive  debilitated  bodies  from  the  in-dence* 
temperance  of  their  parents,  and  corrupted  manners  from 
the  example  of  their  vices.  God  frequently  affliCli 
good  men  in  this  life  for  a  great  length  of  time,  as  in 
the  cafe  of  Job,  only  for  the  manifeftation  of  his  own 
glor}",  that  their  faith  and  patience  may  be  made  mani- 
feft.  Some  fins  are  punifbed  with  other  fins,  and  often 
with  a  courfe  of  feverc  miferies  in  the  perfons  of  thofe 
who  never  committed  them.  Wc  may  transfer  this 
from  time  to  eternity  ;  for  if  God  may  do  for  a  little 
time  what  is  Inconfiftent  with  our  notions,  and  with 
our  rules  of  juftice,  he  may  do  it  for  a  longer  duration; 
fince  it  is  as  impoflible  that  he  can  be  unjuft  for  a  day 
as  for  all  eternity :  and  the  fame  inequality  of  manage¬ 
ment  appears  in  the  great  as  in  the  private  affairs  of  this 
world.  During  many  ages  alinoft  the  whole  human 
race  were  loft  in  the  darknefs  of  idolatry :  even  lince  the 
Chriftian  religion  came  into  the  world,  how  few  nations 
have  received  it ;  and  of  thefe  few,  the  number  is  ftill 
finaller  of  thofe  who  have  enjoyed  it  in  tolerable  purity. 

If  we  confider  how  many  great  nations  remain  under 
the  delufion  contrived  by  Mahomet ;  if  we  refleCl  upon 
the  idolatry  of  the  Indies  and  of  China,  and  the  fu- 
perftltion  of  the  Greek  church,  and  of  the  church  of 
Rome — we  fliall  find  that  very  few  nations  have  poffeffed 
the  moft  ordinary  means  of  grace.  Even  the  bleflings 
of  civilization,  of  fclence,  and  of  liberty,  are  fo  rarely 
fcattered  over  the  face  of  the  earth,  that  it  is  to  be  re¬ 
garded  as  a  melancholy  truth,  that  with  a  very  few  fa¬ 
voured  exceptions  the  whole  human  race  have  hitherto 
been  funk  in  the  depth  of  barbarlfm,  ignorance,  flaver}', 
and  Idolatry.  When  the  Armlnians  think  fit  to  affert, 
then,  that  the  doclrine  of  abfolute  decrees  is  contrary 
to  their  ideas  of  the  impartiality  and  juftice  of  God,  we 
can  only  anfwer  that  we  are  foiry  for  them  if  they  have 
formed  ideas  of  the  charaAer  of  God  which  are  contrary 
to  the  truth.  We  prefume  not  *  like  them  to  call  his  *  CatwHr 
attributes  before  the  tribunal  of  our  underftandings; 
only  obferve  the  ways  of  his  providence,  and  declare 
that  thus  ftands  the  faA.  If  he  leaves  whole  nations  * 
in  darknefs  and  corruption,  and  freely  choofes  others  to 
communicate  the  knowledge  of  himfelf  to  them,  we  need 
not  be  furprifed  if  he  aA  in  the  fame  manner  with  indi¬ 
viduals.  For  furely  the  rtjeAing  immenfe  empires  for 
fo  many  ages  is  much  more  unaccountable  than  the  fe- 
leAion  of  a  few  individuals,  and  the  leaving  others  in 
ignorance  and  depravity.  It  is  in  vain  to  allege  that 
he  extends  his  mercy  to  thofe  who  make  the  Left  ufe  of 
the  dim  light  which  they  have.  This  does  not  remove 
the  difficulty  of  a  choice  and  a  preference  ;  as  it  cannot 
be  denied  that  their  condition  is  very  deplorable,  and 
that  the  condition  of  others  is  much  more  hopeful :  fo 
that  the  myftcrious  doArine  of  ele6tlon  and  reprobation  is 
an  iinqueftionable  truth  under  the  government  of  God, 
feeing  that  great  numbers  of  men  are  born  in  fuch  circum- 
ftances  that  it  is  montlly  impoffible  they  fhould  not  pc- 
3  O 
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rretieHina-  n*(h  In  them  ;  whereas  others  are  more  happily  fituatcd 
tion.  enlightened. 

Nor  are  we  left  to  common  obfervation  upon  this 
point.  The  language  of  the  facred  feriptures  is  pofitive 
and  clear.  The  whole  reafouing  in  the  ninth  chapter 
to  the  Romans  refolves  all  the  a6ts  of  God’s  juftice  and 
mercy,  his  hardening  as  well  as  his  pardoning^  into  an  ab- 
folute  freedom  and  an  unfearchable  depth.  More  pointed 
expreflions  for  this  purpofe  can  fcarcely  be  conceived 
than  thofe  actually  made  ufe  of.  For  the  children  he- 
ing^  not  yet  lorn .  neither  having  done  any  good  or  evily  that 
the  purpofe  of  God  according  to  eleEllon  might  Jlandy  not 
of  vuorksy  hut  of  him  that  calleih^  it  was  faidy  The  elder 
Jhall  ferve  the  younger.  As  it  is  written y  yacoh  have  I 
lovedy  but  Efau  have  1  hated.  Whatflsall  we  fay  then?  Is 
there  unrighteoufnefs  with  God  P  God  forbid.  For  he  faith 
to  Mofes,  I  will  have  merdy  on  whom  I  will  have  mercy y 
and  1  will  have  compajjion  on  whom  I  will  have  compajfion. 
So  then  it  is  not  of  him  that  willethy  nor  of  him  that  runneth y 
hut  of  God  that  JJjoweth  mercy  ;  for  the  feripture  faith  unto 
Pharaohy  Even  for  this  fame  purpofe  have  1  raiftd  thee  upy 
that  /  might  JJjow  my  power  in  theey  and  that  my  name 
might  be  declared  throughout  all  the  earth.  Therefore  hath 
he  mercy  on  whom  he  will  have  mercyy  and  whom  he 
will  he  hardemth.  If  any  man  fhall  ftdl  be  fufhciently 
bold  to  declare  that  all  this  is  contrary  to  what  he  is 
pleafed  to  conlider  as  juft  and  impartial,  we  can  only 
reply  to  him  In  the  words  of  the  celebrated  John  Calvin 
J  of  Geneva  f.  Tibi  molefium  ejl  ac  odiofumy  Deum  plus 

pojfe  et  facercy  quam  mens  tua  capiat ;  tequali  autem  tuo  in- 
tsrdum  concedes y  ut  fuo  juditio  fruatur.  Et  tu  in  tanto  fu- 
rorcy  Dei  mentionem  ullam  facere  aiides  ?  ‘‘Is  It  painful  to 
thee  that  the  power  and  the  works  of  God  exceed  thy 
limited  capacity  ?  Thou  fometimes  fuffereft  thine  equal 
to  judge  of  his  own  condueft  for  liimfelf,  and  dareft  thou 
in  thy  folly  to  cenfure  the  ways  of  God?”  Or  rather  we 
may  reply  in  thofe  words  of  the  apoftle  Paul  which  im¬ 
mediately  follow  the  paflage  already  quoted.  Thou  wilt 
fay  then  to  mey  Why  doth  he  yet  find  fault  ?  for  who  hath 
refijled  his  will  ?  Nay  buty  0  many  who  art  thou  that  rc- 
pliejl  cLgainJl  God  ?  Sha/i  the  thing  formed  fay  to  him  that 
formed  ity  Why  hajl  thou  made  me  thus?  Hath  not  the  potter 
power  over  the  clay  ;  of  the  fame  lump  to  make  one  veffel  unto 
honour y  and  another  unto  dijhonour  ?  Let  thefe  paftages, 
and  even  the  whole  of  the  chapter  now  alluded  to,  be  ex¬ 
plained  in  any  manner  that  is  judged  proper,  ft'ill  their 
import  with  regard  to  the  prefent  argument  will  remain 
the  fame.  If  God  loved  Jacob  fo  as  to  chufe  his  pofte- 
rity  to  be  his  people,  and  rejected  or  hated  Efau  and 
his  pofterity,  and  this  without  regard  to  them  or  their 
future  conduct,  but  merely  in  confequence  of  the  purpofe 
and  defign  of  his  ele6lion  ;  if  by  the  fame  purpofe  the 
Gentiles  were  to  be  grafted  upon  that  ftock  from  which 
the  once  favoured  Jews  were  cut  off ;  it  will  follow,  not 
only  that  the  great  and  myfterious  decree  of  fnal  elec¬ 
tion  is  unfearchably  free  and  abfolute,  but  alfo  that  all 
the  means  of  grace  arc  granted  or  withheld  in  the  fame 
unlimited  and  free  manner  according  to  the  fovereign 
will  and  good  pleafure  of  God,  independent  of  any  fore¬ 
light  of  merit  on  our  part.  The  words  of  o  ur  Saviour 
exprefs-  this  :  /  thank  thee  0  Father y  Lord  of  heaven  and 
eat  thy  becaujc  thou  haJl  hid  thefe  things  from  the  wife  and 
prudenty  aud  hajl  revealed  them  unto  babes  :  The  reafon  of 
which  is  given  in  the  following  words,  Even  foy  Father y 
forfo  kfeemed good  in  thyfighty  (Mat.  xi.  26).  llie  paf- 
fage  immediately  preceding  this,'fhows  clearly  that  the 
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means  of  grace  arc  not  beftowed  upon  thofe  who,  It  is  Predeftlna- 
forefeen,  will  make  a  good  ufe  of  them  ;  nor  denied  to 
thofe  who  will  make  a  bad  ufe  of  them.  Wo  unto  thee 
Choraziny  wo  unto  thee  Bethfaida  :  for  if  the  mighty  works 
which  were  done  in  you  had  been  done  in  Tyre  and  Sidotiy 
they  would  have  repented  long  ago  in  fackdoth  and  ajloes. 

But  the  paftages  In  feripture  are  innumerable,  which  de¬ 
clare  that  the  wEolc'charadler  anddeftiny  of  every  man 
Is  the  refult  of  the  counfcl  and  uncontrouled  determina¬ 
tion  of  God.  The  expreffion  is  often  repeated  in  the 
book  of  Exodus ;  God  hardened  the  heart  of  Pharaohy 
fo  that  he  would  not  let  his  people  gOy  (Exod.  iv.  21),  &c. 

It  is  faid,  that  God  has  made  the  wicked  man  for  the  day 
of  evily  (Prov.  xvl.  4).  On  the  other  hand,  It  is  faid,  as 
many  believed  the  gofpel  as  were  appointed  to  eternal  lifcy 
(Adis  I.  48.)  Some  are  faid  to  be  written  in  the  book  of 
lifeyof  the  Lamb flain  from  the  foundation  of  the  world  (  Rev. 
xiii  8. )  Every  prayer  that  is  ufed,  or  dircdled  to  be  ufed, 
in  feripture,  is  for  a  grace  that  opens  our  eyes,  that  turns 
the  heart,  that  makes  us  to  go,  that  leads  us  not  into 
temptation,  but  delivers  us  from  evil.  All  thefe  ex- 
preftions  denote  that  we  defire  more  than  a  power  or^ 
capacity  to  adl,  fucli  as  is  given  to  all  men.  Indeed  we 
do  not,  and  wc  cannot,  pray  earneftly  for  that  w  hich  we 
know  all  men  as  well  as  ourfelves  poftefs  at  all  times.  ^  g 

1l\v(Z  grace  of  God  is  the  medium  by  which  his  fove- effi- 
reign  will  and  abfolute  decrees  are  accompliflied.  Ac-  cacy  of 
cordingly,  it  is  fet  forth  in  feripture  by  fuch  expreftions 
as  clearly  denote  its  hire  efficacy  ;  and  that  it  does  not 
depend  upon  us  to  ufe  it  or  not  at  our  pleafure.  It  is 
faid  to  be  a  creation  ;  we  are  created  unto  good  worksy  and 
we  become  new  creatures  :  It  is  called  a  regeneration,  or 
a  new  birth  ;  It  is  called  a  quickening  and  a  refurrec- 
tion,  as  our  former  ftate  is  compared  to  a  feeblenefs,  a 
blindnefs,  and  a  death.  God  is  faid  to  work  in  us  both 
to  will  and  to  do  :  His  people  Jhall  be  willing  in  the  day  of 
his  power  :  He  will  write  his  laws  in  their  heartsy  and 
make  them  to  walk  in  them.  In  a  paftage  already  quoted, 
the  human  race  are  compared  to  a  mafs  of  clay  In  the 
hands  of  the  pottery  who  of  the  fame  lump  makes  at  his 
pleafure  vejfels  of  honour  and  dijhonour.  Thefe  paftages, 
and  this  laft  more  particularly,  prove  that  there  is.an 
abfolute  and  a  conquering  power  in  divine  grace  ;  and 
that  the  love  of  God  conftrains-  us,  as  St  Paul  expreftes 
himfelf.  Our  Saviour  compares  the  union  and  influence 
that  he  communicates  to  believers  to  the  union  of  an 
head  with  the  members,  and  of  a  root  with  the  branch¬ 
es,  which  Imparts  an  internal,  a  vital,  and  an  efficacious 
influence.  The  outward  means  may  Indeed  be-  rejcdled, 
but  this  ovcreoining  grace  never  returns  empty ;  thefe 
outward  means  coming  from  God,  the  refilling  of  them 
is  faid  to  be  the  rejijling  of  God,  the  grieving  or  quench^ 
ing  of  his  fplrit;  and  in  that  fenfe  we  may  refill  the  grace 
or  favour  of  God;  but  we  can  never  withftand  him  when 
he  intends  to  ovcrcom.e  us ;  For  the  foundation  of  God 
Jiandeth  furcy  having  this  fealy  The  Lord  knoweth  them  that 
are  his y  (  2  Tim.  ii.  19.)  Having  predejlinated  us  unto 
the  adoption  of  children  by  Jefus  Chrjl  himfelf y  according 
to  the  good  pleafure  of  his  willy  (Eph.  i.  5.  )  j 

That  the  faints  fhall  certainly  perfevere  unto  the  perfeve- 
end  is  a  neceftary  coufeqiience  of  abfolute  decrees  and  of  rrince  of 
efficacious  grace  :  all  depends  on  God.  He  of  his  own  faints. 
will  begat  us  ;  and  with  him  there  is  no  variahlmefs  nor 
Jhadow  of  turning  :  whom  he  loves  y  he  loves  to  the  end : 
and  he  has  promifed  that  lie  will  never  leave  nor  for- 
fake  thofe  to  whom  he  becomes  a  God,  Our  Lord 
5  hath 


docSIrine 
from  the 
attributes 
of  God. 
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Precleftina-  Imtli  faid,  I ^Ive  unto  them  eternal  life,  and  they  fiall  never  ture. 
tion.  .  neither Jloall  any  pluck  them  out  of  my^ hand,  (Jo.  x. 

-  28.)  Hence  vve  muft  conclude,  that  the  purpefe  and  cal- 

ling  of  God  h  'zvithout  repentance,  (Heb.  xiii.  5.)  And 
therefore,  although  good  men  may  fall  into  great  fins, 
yet  of  all  thofe  who  are  given  by  the  Father  to  the  Son 
to  be  faved  by  him,  none  are  loft :  The  concliifion  from 
the  whole  is,  that  God  did  in  himfelf,  and  for  his  own 
glory,  foreknov)  a  determinate  number  in  whom  he  would 
•  be  both  faiuftified  and  glorifted.  Thefe  he  predeJUn'ited 

to  be  holy,  conformable  to  the  image  of  his  fon  :  they 
are  to  be  called,  not  by  a  general  calling  in  the  fenfe  of 
thefe  words,  many  are  colled,  but  fe<iv  are  chofen  ;  but  to 
be  called  according  to  his  purpofe.  He  jufified  them  upon 
their  obeying  that  calling,  and  in  the  concliifion  he  will 
glorify  them  ;  for  nothing  can  feparatc  m  from  the  love 
of  GodinChrift,  (Rom.  ix.  19.)  And  he  is  not  lefs  ab- 
folute  in  his  decree  of  reprobation  than  he  is  in  his  elec¬ 
tion  :  for  ungodly  men  are  faid  to  be  oj  old  ordained  to 
condemnation,  and  to  be  given  up  by  God  unto  vile  aJfcHions, 
and  to  be  given  over  by  him  to  a  reprobate  mind*  ^ 

Arguments  Thus  far  we  have  defended  the  do6lrine  of  predefti- 
againft  the  nation  :  we  proceed  next  to  ftate  the  arguments  ufually 
adduced  in  favour  of  the  Arminian  fyitem. 

God  is  juft,  holy,  and  merciful.  In  fpeaking  of 
liimfelf  in  feripture,  he  is  plcafed  to  make  appeals  to  the 
human  underftanding,  and  to  call  upon  men  to  reafon 
with  him  concerning  his  ways.  The  meaning  of  this 
is,  that  men  may  examine  his  actions  and  his  attri¬ 
butes  with  that  meafure  of  intelligence  which  they 
pofiefs,  and  they  will  be  forced  to  approve  of  them  ; 
nay,  he  propofes  himfelf  to  us  as  a  pattern  for  our  imi¬ 
tation.  We  are  required  to  be  holy  as  he  is  holy,  and 
merciful  as  he  is  merciful :  which  is  a  proof  that  he 
accounts  us  not  incapable  of  forming  juft  notions  at 
leaft  of  thefe  attributes.  What  then  can  we  think  of 
a  juftice  that  (hall  condemn  us  for  a  fa6l  that  we  ne¬ 
ver  committed  ?  that  defigns  firft  of  all  to  be  glorified 
by  our  being  eternally  miferable,  and  which  afterwards 
decrees  that  wc  (hall  commit  fins  to  juftify  this  previous 
decree  of  our  reprobation  ?  For  if  God  originally  de- 
fijrns  and  determines  all  thin^rs,  and  if  all  his  decrees 
are  certainly  cfFe^fcd,  it  is  inconceivable  how  tliere 
fliould  be  a  juftice  in  puhifhing  that  wliich  he  himfelf, 
by  an  antecedent  and  irreverfible  decree,  appointed  to 
be  done.  Or,  fetting  juftice  afide,  is  it  pofiible  that 
a  being  of  infinite  hollnefs,  and  who  is  of  purer  eyes  than 
to  behold  iniquity,  would  by  an  antecedent  decree  fix  our 
committing  fo  many  fins,  in  fnch  ■  a  manner  that  it  is 
not  pofiible  to  avoid  them  ?  He  reprefents  himfelf  in 
the  fcrlptures  as  gracious,  merciful,  Jlo'iv  to  anger,  and 
abundant  in  goodnefi  and  truth.  It  is  often  faid,  that  he 
dejires  that  no  man  Jhould  perifh,  but  that  all  Jhould  come 
to  the  hnovoledge  of  the  truth  :  this  is  even  faid  with  the 
folemnlty  of  an  oath,  As  I  live,  faith  the  Lord,  I  take 
no  pleafure  in  the  death  of  finners.  What  fenfe  can  thefe 
words  bear  if  we  believe  that  God  did  by  an  abfolute 
decree  doom  fo  piany  of  them  to  everlaftlng  mifery  ? 

If  all  things  that  happen  arife  out  of  the  abfolute  de¬ 
cree  of  God  as  their  firft  caufe,  then  we  muft  believe 
that  God  takes  pleafure  both  in  his  own  decrees  and 
in  the  execution  of  them,  confequently  that  he  doth  take 
pleafure  in  the  death  of  Jinners  ;  and  this  in  exprelh 
-contradidtipn  to  the  moft  pofitive  language  of  ferip- 
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Befides  all  this,  what  are  we  to  think  of  the  Predeftina* 
truth  of  God,  and  of  the  fincerity  of  thofe  offers  of  . 

grace  and  mercy,  with  the  exhortations  and  expoftu- 
lations  upon  them  that  occur  fo  frequently  in  ferip- 
tnre,  if  we  can  imagine  that  by  antecedent  aefs  he  de¬ 
termined  that  ail  thefe  ftiould  be  inefie6lual  ?  In  one 
word,  are  we  to  regard  our  exiftence  as  ablefling,  and 
to  look  up  with  gratitude  to  that  paternal  goodnefs 
which  has  placed  us  in  a  land  of  hope,  which  termed 
oiir  nature,  weak  Indeed  and  expofed  to  many  imper- 
fe(5lions,  but  capable  of  riling  by  virtuous  efforts  and 
by  a  patient  continuance  in  well-doing  to  excellence 
and  to  high  and  immortal  felicity  ?  or,  are  we  to  curfe 
the  hour  in  which  we  were  born  under  the  dominion  of  1 
a  mafter,  who  is  not  only  fevere,  but  abfurd,  and  even 
adds  infult  to  cruelty  ;  who,  after  placing  us  in  a  good¬ 
ly  habitation,  binds  us  hand  and  foot,  locks  the  door, 
blocks  up  the  windows,  fets  fire  to  the  fabric,  ai?d 
then  very  mercifully  calls  *  pon  us  to  come  forth  left  we 
perifh  ? 

It  is  not  true  that  rational  beings  are  nothing  in 
the  fight  of  their  Maker.  Compared  to  his  Almighty 
ftrength  and  uncreated  exiftence,  our  powers  do  indeed 
diminifli  into  weaknefs,  and  our  years  into  a  moment : 
yet  although  our  interefts  may  be  unimportant  in  tliem- 
felvcs,  the  attributes  of  God  with  which  they  are  con- 
necled  are  far  from  being  fo.  There  was  no  necefiity 
for  his  calling  us  into  criilencc;  but  the  inftant  he  be- 
ftowed  upon  us  that  gift,  and  conferred  upon  us  facul¬ 
ties  capable  of  rifiiig  to  happinefs  by  the  contempla¬ 
tion  of  himfelf  and  of  his  works,  he  became  onr  parent, 
and  granted  to  us  a  right  to  look  up  to  him  for  protec¬ 
tion  and  mercy,  and  to  hope  that  our  exiftence  and 
our  faculties  were  not  beftowed  in  vain.  Nor  will  he 
trample  upon  the  juft  and  rcafonable  hopes  of  themcan- 
eft  of  his  creatures.  He  is  watchful  over  onr  interefts  ; 
he  hath  fent  his  Son  to  die  for  us  ;  his  providence  has 
been  exerted  for  no  other  purpofe  but  to  promote  our 
welfare  ;  and  there  is  joy  in  heaven  even  over  one  finner 
that  repent eth.  Let  it  J)e  allowed,  that  the  univerfc 
was  formed  for  no  other  purpofe  but  to  promote  the 
glory  of  God  ;  that  glory  can  furely  be  little  promoted 
by  the  exertion  of  undiftinguifhing  and  blind  ads  of 
power,  in  the  arbitrary  appointment  to  eternal  repro¬ 
bation  of  millions  of  unrefifting  and  undeferving  wretch¬ 
es  *.  Is  it  not  more  lionourable  to  the  Deity  to  con-*  Correfpon* 
ceive  of  him  as  the  parent,  guide,  governor, 
of  free^beings,  formed  after  the  likenefs  of  himfelf, 
powers  of  reafon  and  felf-determination,  than  to  con-/^j;. 
ceive  of  him,  as  the  former  and  condndor  of  a  fyftem 
of  confeious  machinery,  or  the  mover  and  controuler 
of  an  univerfe  of  puppets,  many  of  whom  he  is  pleafed 
to  make  completely  miferable?  The  moft  important 
and  fundamental  point  of  religion,  confidered  as  a  fpe- 
culative  fcience,  confifts  in  our  forming  high  and  juit 
ideas  of  God  and  of  his  attributes,  that  from  them  we 
may  underftand  the  maxims  of  true  and  perfed  mora¬ 
lity.  13iit  were  we  to  attempt  to  form  onr  own  na¬ 
tures  upon  the  idea  of  the  divine  charader  that  is 
given  us  by  the  dodriiie  of  abfolute  decrees,  we  would 
certainly  become  imperious,  partial,  and  cruel  ;  at  leaft 
we  ftiould  not  readily  learn  the  virtues  of  kindnefs,  mer¬ 
cy,  and  compaflion. 

It  is  true  that,  fetting  afide  predeftination,  it 
not  eafv  to  ftiow  how  future  contingencies  fhuuld 

3  O  2  certainly  folve-j. 
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P/cJe(l’na-  certainly  forefeen  ;  but  it  is  obvious  that  fuch  fore  fight 
involves  no  contradidion,  (fee  Metaphysics,  n^^  308) ; 

actions  of  men  be  free,  we  know  from  the 
train  of  prophecies,  which  in  the  facred  fcriptiires  ap¬ 
pear  to  have  been  made,  in  one  age  and  fulfilled  in  ano¬ 
ther,  that  contingencies  are  forefeen  by  tliat  infinite 
Being  wlio  inhabketh  eternity,  and  to  whom  a  thou- 
fand  years  are  but  as  one  day.  The  prophecies'concerning 
the  death  and  fiifPerings  of  Clirift  were  fulfilled  by  the 
free  acks  of  the  Jewilh  priefls  and  people  :  ITefe  men 
finned  in  accompli  filing  that  event,  which  proves  that 
they  a(ked  with  their  natural  liberty.  From  thefe  and 
all  the  other  prophecies  both  in  the  old  and  new  Tella- 
ment,  it  mufl  be  confefied  that  future  contingencies  were 
certainly  foreknown,  but  where  to  found  that  certainty 
cannot  be  eafily  refolved.  We  doubt  not,  however,  that 
we  may  fafely  refer  it  to  the  infinite  perfedion  of  the 
,  >)ivine  mind.  And  it  ought  to  be  obferved  that  this 
difficulty  is  of  a  very  difi-.'ent  nature  from  that  to 
which  our  antagonifls  are  reduced  on  their  fide  of  the 
argument.  They  are  compelled  to  confefs  that  they 
cannot  reconcile  their  doikrine  with  the  juftice  of  God, 
an  attribute  the  nature  of  which  we  clearly  underftand, 
and  which  is  held  forth  to  our  imitation  ;  whereas  we 
arc  only  at  a  lofs  how  to  explain  the  mode  in  which  the 
divine  prefcience  is  exerted  ;  an  attribute  which  God 
claims  as  peculiarly  his  own,  and  which  it  is  not  to  be 
cxpeiked  that  we  fiiould  be  abl*  in  the  fmallefi:  degree 
to  comprehend.  We  can  go  farther  than  this.  Hea¬ 
ven  hath  given  to  man  two  revelations  of  itfelf.  The 
one  confiks  in  the  knowledge  which  we  procure  by 
the  right  ufe  of  our  rational  faculties  ;  and  the  other 
is  bellowed  by  means  of  the  facred  feriptures.  With¬ 
out  intending  to  derogate  from  the  authority  of  in- 
fpiration,  it  is  fair  to  afiert,  that  we  are  more  terta  n 
that  God  is  the  author  and  beliower  of  our  reafon, 
than  that  he  is  the  author  of  the  feriptures  ;  at  leak 
it  is  certain  that  the  lak  cannot  contradidl  the  firk,  bc- 
caufe  God  cannot  contradidl  himfelf.  By  the  primary 
revelation  from  heaven  then,  that  is,  by  our  reafon,  we 
are  informed  that  God  is  true,  and  juk,  and  good.  If 
an  angel  from  heaven  fhould  preach  a  do6lrine  contrary 
41  to  this,  we  are  entitled  to  fay  with  the  apokle,  let  him 
Scripture  le  accurfed.  If  our  antagoniks  then  fhould  fucceed  in 
tradid  the  the  do6lrine  of  abfolutc  decrees,  which 

clear  die-  reprefcnts  the  Deity  as  cruel  and  unjuk,  is  contained  in 
fates  of  feripture,  the  confequence  would  be,  not  that  we  would 

reafon.  believe  it,  for  that  is  impoffible,  but  that  wc  fiiould  be 

reduced  to  the  neceffity  of  reje^ling  the  authority  of 
the  feriptures,  becaufe  they  contradift  the  previous  fure 
revelation  of  God,  our  reafon.  We  believe  that  the 
doctrines  contained  in  the  feriptures  are  certainly  true, 
becaufe  they  were  taught  by  thofe  who  wrought  mi- 
lades  and  foretold  future  events  in  proof  of  their  be- 
ing  infpired  by  the  God  of  truth.  But  miracles  and 
prophecy  are  diret^  evidences  of  nothing  but  the  power 
and  wlfdom  of  their  Author  ;  and  unlefs  we  know  by 
other  evidence,  that  this  powerful  and  wife  Being  is 
hkewife  the  father  of  truth  and  jukice,  we  cannot  be 
lure  tliat  the  feriptures,  notwithkanding  their  fource,  are 
any  thing  better  than  a  tiffue  of  falfehoods.  The  very  ar¬ 
guments  therefore  by  which  predekination  isfuppoited, 
tend  to  fap  the  foundation  of  that  revelation  from  which 
its  advocates  pretend  to  draw  them.  The  cafe  is  very 
different  w.*en  no  dodrine  is  afferted  that  is  not  con- 


tradidlory  *0  our  reafon,  but  only  aliove  it.  For  example,  Prrdekina. 
when  we  are  told  that  God  can  create  rational  beings,  don. 
tliat  he  attends  without  dikradliori  to  the  minutek  af- 
fairs  that  pafs  in  a  tlioiifana  worlds,  that  he  knows  all 
things,  the  pak,  the  prefent,  and  the  future,  we  do 
not  prefume  that  we  comprehend  how  he  can  do  all 
this  :  but  there  is  nothing  in  it  that  contradi(ks  our 
reafon  ;  we  ourfelves  poffefs  a  certain  degree  of  power, 
can  attend  at  once  to  a  certain  number  of  objefts,  can 
in  feme  cafes  form  very  fure  conjediires  about  futurity, 
and  we  rcfolvc  all  the  rek  into  the  infinite  nature  and 
perfedlions  of  God. 

It  ivS  farther  to  be  obferved,  that  prefcience  does 
not  make  tffedls  certain  becaufe  they  are  forefeen  ;  but 
they  are  forefeen  becaufe  they  are  to  be  :  fo  that  the 
certainty  of  the  prefcience  is  not  the  caufc,  but  the 
confequence  of  the  certainty  of  the  event.  The  Ro¬ 
man  republic  has  fallen  ;  but  our  knowledge  or  igno¬ 
rance 'of  that  event  does  not  render  it  more  or  lefs  true 
and  certain.  Tliat  it  was  to  fall,  was  as  furely  true  be¬ 
fore  it  happened  as  it  is  now  ;  and  had  we  known  it 
beforehand,  as  many  men  of  fenfe  probably  did,  it 
would  neither  have  fallen  fooner  nor  later  on  that  ac¬ 
count.  'I'his  fiiows  that  the  knowledge  which  an  in¬ 
telligent  being  has  of  a  pak  or  future  event  need  not 
have  any  influence  upon  the  circumkances  that  produce 
that  event. 

On  fopne  occafions  the  feripture  takes  notice  of  a  con-  Conduional 
ditibnal  prefcience*.  God  anfwered  David,  that  Saul  prefcience 
would  come  to  Keilah,  and  that  the  men  of  Kcilah  ‘ 
would  deliver  him  up  :  yet  both  the  one  and  the  other 
reked  upon  the  condition  of  his  kaying  there  ;  and  he 
going  from  thence,  neither  of  them  ever  happened. 

Such  alfo  was  the  f  prophecy  of  Jonah,  at  the  failure  f  Chap,  iih 
of  which  he  was  fo  abfurdly  offended :  and  fuch  was4« 

Chrik’s  faying.  That  thofe  of  Tyre  and  Sidon,  Sodom 
and  Gomorrah  would  have  turned  to  him,  if  they  had 
feen  the  miracles  that  he  wrought  in  the  towns  of  Ga¬ 
lilee.  Since,  then,  this  prefcience  may  be  fo  certain  that 
it  can  never  err  nor  mifiead  the  exertions  of  providence^ 
and  fince  by  this,  both  the  attributes  of  God  are  vindi¬ 
cated,  and  the  due  freedom  of  man  is  afferted,  all  diffi¬ 
culties  feem  to  be  thus  eafily  removed. 

With  regard  to  the  purpofe  of  Chrik’s  death,  he  is 
faid  to  be  the  propitiation  for  the  Jins  of  the  whole  world ;  for  the 
and  the  wicked  are  faid  to  deny  the  Lord  that  bought  them*  whole 
His  death,  as  to  its  extent,  is  fet  in  oppofition  to  the  fins 
of  Adam  ;  fo  that  as  by  the  offence  of  one  judgment 
came  upon  all  men  to  condemnation,  fo  by  the  righte- 
oufnefs  of  one  the  free  gift  came  upon  all  men  to  juki- 
fication  of  ilfe,(Rom,  v.  18.)  The  all  on  the  one  fide 
muk  be  as  exteiifive  as  the  all  on  the  other:  fo,  fince  all 
are  concerned  in  Adam’s  fin,  all  muk  Hkewife  be  con¬ 
cerned  in  the  death  of  Chnk.  To  tliis  we  may  add, 
that  alf  men  are  commanded  and  required  to  believe 
that  Chrik  died  for  their  fins ;  but  no  man  can  be  obli¬ 
ged  to  believe  what  is  not  true :  he  muk  therefore 
have  died  for  all.  Iffie  following  paffages  exprefs  clearly 
the  univerfallty  of  the  objedl  of  Chrik’s  death.  Jf 
any  man  finy  we  have  an  advocate  with  the  Father^  ’ 

Ghrtji  the  righteous  :  and  he  is  the  propitiation  for  our  Jins  i 
and  not  for  ours  on/y^  but  alfo  for  the  Jins  of  the  whole 
worldy  (  I  Jo.  ii.  I,  2.)  The  love  of  Chrijl  conjlraineth  us  ^ 
becaufe  we  thus  judge,  that  if  one  died  for  ally  then  were 
all  dead ;  and  that  he  died  for  all^  that  they  which  live 

JJoQUld 
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rredea!na.J,mU  net  heneeforih  Ik'e  m/o  themfelva,  (2  Cor,  v.  14.)  evil 
tier.  ^God  fo  /oved  the  nvorld  that  he  gave  hts  only  begotten  ^on, 

-  that  nvhofoever  befleveth  in  him  might  not  perijhy  but  might 

have  everlajlhig  life (Jo.  iii.  i6.) 

Freedom  But  a  proper  attention  to  the  nature  of  man  wiU 
efftnual  to  fet:  the  juftice  of  our  argument  in  a  ftill  ftionger  point 

moral  a**  ''  *  _ ♦-Vn't-  an  frppHnrn  as 

gents. 


of  view.  It  is  obvious,  that  fuch  an  Inward  freedom  as 
i-enders  a  man  the  mafter  of  his  own  coiidud,  and  able  to 
do  or  not  do  what  he  pleafes,  is  fo  neceifary  to  the  mo¬ 
rality  of  our  aaions,  that  without  it  they  are  neither 
good  nor  evil,  neither capable  of  rewards  nor  punifhments. 
Madmen,  or  men  afleep,  are  not  to  be  charged  with  the 
o-ood  or  evil  of  what  they  do  ;  therefore  at  kail  fome 
fmall  degree  of  liberty  miift  be  left  us,  otherwife  why 
are  we  pralfcd  or  blamed  for  our  conduft  ?  All  virtue 
and  religion,  all  difeiphne  and  mdullry,  arife  out  of  this 
as  their lirft  principle,  that  there  is  a  power  in_  us  to 
govern  our  own  thoughts  an<l  actions,  and  to  raife  anu 
improve  our  faculties.  If  this  is  denied,  ail  efforts,  ail 
education,  all  attention  bellowed  upon  ourfelves  or 
otliers,  become  frultlefs  and  vain.  If  a  man  accounts 
liimfelf  under  an  inevitable  decree,  as  he  will  have  little 
remorfe  for  the  evil  he  does  while  he  imputes  it  to  that 
inevitable  force  that  conftrains  him,  fo  he  will  naturally 
conclude  that  it  is  to  no  purpofe  for  him  to  ftruggle 
with  impoflibilities.  Men  are  fufficiently  Inclined  to 
throw  all  cenfure  off  from  themfelves,  and  to  indulge  in 
indolence ;  and  upon  the  doflrine  of  abfolute  predefli- 
nation  who  can  blame  them,  feeing  that  their  efforts  can 
be  of  no  value? 

Matter  is  inaaive  of  itfelf,  and  only  moves  in  con- 
fequence  of  its  being  aaed  upon  by  fome  other  being. 
Man  is  pofTefled  of  a  power  to  begin  motion,  and  to 
detennine  it  in  any  direaion  that  he  may  judge  proper. 
This  power  and  this  intelligence  conflitute  his  liberty, 
and  form  that  image  of  God  that  is  flamped  upon  his 
ribe'Tvor  nature.  Whether  man  pofTeffes  this  power  of  aaing 
neceffi  y  a  originally  and  of  himfelf,  or  whether  he  is  incapable  of 
forming  any  refolution,  or  making  any  effort,  without 
being  aaed  upon  by  a  foreign  caufe,  is  not  a  point  to  be 
reafoned  on  or  dlfputed  about  :  it  is  a  queflion  of  faa, 
which,  as  far  as  it  can  poffibly  be  known,  every  man 
has  it  in  his  power  to  determine  by  the  evidence  of  his 
own  confcloufnefs.  We  do  aver,  then,  that  every  man 
is  confeious  that  he  is  a  free  agent,  and  that  it  is  not 
pofTible  for  the  mofl  (launch  predeflinaiian  that  has  ever 
yet  appeared  ferioufly  and  piaaically  to  convince  him- 
felf  of  the  contrary.  It  is  not  poflible  for  a  man  m  his 
fenfes  to  believe,  that  in  all  thofe  crimes  which  men 
charge  thm/ehes  with,  and  reproach  thorjelva  for,  God 
is  the  agent ;  and  that,  properly  fpeaking,  they  are  no 
more  agents  than  a  fword  is  when  employed  to  commit 
murder.  We  do  indeed,  on  fome  occalions,  feel  our- 
felves  hurried  on  fo  impetuoufly  by  violent  paffions, 
that  we  feem  for  an  inftant  to  have  loft  our  freedom  ; 
but  on  cool  refleftion  we  find,  that  vve  both  might  and 
ought  to  have  reftrained  that  heat  in  its  firft  commence¬ 
ment.  We  feel  that  we  can  divert  our  thoughts,  and 
overcome  ourfelves  in  moft  inflances,  if  we  fet  ferioufly 
about  it.  We  feel  that  knowledge,  reflection,  and  pro¬ 
per  fociety,  improve  the  temper  and  diipofitlon;  and 
that  ignorance,  negligence,  and  the  fociety  of  the 
worthlefs  and  abandoned,  corrupt  and  degrade  the  mind. 
From  all  this  we  conclude,  that  man  is  free,  and  not 
under  inevitable  fate,  or  irrefiftible  motions  to  good  or 
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tv...  This  cor.chi.ffon  Is  confirmed  by  thewhok  flyk 
of  feripture,  which  upon  any  other  fuppofition  becomes  ,, 

a  fokmn  and  unworthy  mockery.  It  is  full  of  perfua- 
fions,  exhortations,  reproofs,  expoftulations,  encourage- 
m«?nts,  and  terrors.  But  to  what  purpofe  is  it  to  fpeak 
to  dead  men,  to  perfuade  the  blind  to  fee,  or  the  lame 
to  run  ?  If  we  are  under  impotence  till  the  irrefiffibk 
grace  comes,  and  if,  when  it  comes,  nothing  can  with- 
ftand  It,  what  occafion  is  there  for  thefe  fokmn  dlf- 
courfes  which  can  have  no  effea  ?  They  cannot  render 
us  inexcufable,  unkfs  it  were  in  our  power  to  be  im¬ 
proved  by  them  ;  and  to  imagine  that  God  gives  light 
and  bkflings,  which  can  do  no  goo<^,  to  thofe  whom  he 
before  intended  to  damn,  only  to  make  them  more  10- 
excufabk,  and  for  the  purpofe  of  aggravating  their 
condemnation,  gives  fo  ftrange  an  idea  of  his  charafter 
as  It  is  not  fit  to  exprefs  in  the  language  that  naturally 
arifes  out  of  it.  _  17 

Our  antagonifts  feem  to  have  formed  ideas  of  the  Son-.r  of 
divine  perfetffion  and  fovereignty  that  are  altogether  of 

falfe.  There  is  no  imperfection  implied  m  the  fuppo-^^J^ , 
fition  that  fome  of  the  aas  of  God  may  depend  upon ;(,«  cotida<ft 
the  conduft  of  his  creatures.  Perfeaion  confills  in  of  his  ctea- 
forming  the  wifeft  defigns,  and  in  executing  them  by  tares, 
the  moll  fuitabk  means.  I’he  author  of  nature  con- 
diifts  the  planets  in  their  orbit?  with  immutable  preci- 
fion  according  to  fixed  rules  :  but  it  would  be  abfurd 
to  pretend  to  manage  free  agents,  or  their  affairs,  in 
the  fame  manner  by  mathematical  or  mechanical  prin¬ 
ciples.  The  providence  that  is  exerted  over  materi^ 
objeCls  is  fixed  and  Heady  in  its  operations,  becaiife  it 
Is  fit  that  material  objeCls  which  cannot  move  of  them¬ 
felves  (hoiild  be  moved  in  a  regular  manner :  but  free 
and  intelligent  beings  enjoy  a  wider  range,  and  ought 
not  to  be  confined  to  a  preferibed  train  of  exertions  ;  it 
may  therefore  be  neceffary  that  the  provndence  \\liich 
fuperintends  them  fliould  accommodate  itfelf  to  circum- 
ftances.  This,  however,  is  not  injurious  to  the  divine 
fovereignty  ;  for  God  himfelf  is  the  author  of  that  free¬ 
dom  of  agency  w'hlch  he  is  pkafed  to  watch  over.  He 
is  not  kfs  the  Lord  of  the  univerfe  ;  and  furely  his 
vvifdom  and  benevolence  are  more  confpicuous  when  he 
brings  good  out  of  evil,  and  renders  the  perverfe  wan¬ 
derings  of  the  human  heart  fiibfervient  to  purpofes  of 
mercy,  than  when  he  hurls  into  the  immenfity  of  fpace 
the  moft.  enormous  mafs  of  dead  and  pallive  matter  fub- 
jeCled  to  unerring  laws.  _ 

As  for  the  inequalities  of  moral  fituation  that  are  to  The  ine-  ^ 
be  obferved  in  the  world,  and  the  giving  to  fome  " 

tions  and  perfons  the  means  of  improvement,  and  the 
denying  them  to  others,  the  fenptures  do  indeed 
cribe  thefe  wholly  to  the  riches  and  freedom  of  God’s 
grace.  And,  we  confefs,  that  the  ways  of  Providence 
are  often  dark  and  myfterlous.  In  this  world  there  are 
many  things  which  are  hard  to  be  underftood,  and  many 
which  appear  altogether  unaccountable  ;  we  fee  the 
wicked  man  profpering  in  his  wlckednefs,  though  it 
impofe  mifery  upon  thoufands ;  we  fee  truth  hiding  its 
head,  and  the  world  governed  by  fraud  and  abfurdrty. 

Still,  however,  we  can  venture  to  aflert,  that  God  be- 
ftows  upon  all  what  is  neceifary  to  enable  them  to  ful- 
fil  the  obligations  expefted  from  the  ftate  In  which  they 
'are  placed;  and  it  is  elfewhere  ihown,  that  phyficaUvil 
is  among  men  the  parent  of  moral  good.  (See  Pro- 

tidence).  God  winketh  at  the  times  of  ignorance  ; 
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rniicli  IS  required  of  tliem  to  whom  much  is  given  ;  and 
it  {hall  be  more  tolerable  in  the  day  of  judgment  for  the 
inhabitants  of  Sodom  and  Gomorrah  than  for  the  en¬ 
lightened  cities  of  Galilee.  Thus  God  will  be  jufl 
when  he  judges  ;  none  will  meet  with  condemnation  ex¬ 
cepting  thofe  who  are  inexcufable.  For  although  he 
grants  more  to  fome  than  may  be  abfolutely  necefrar)^ 
)  et  he  grants  lefs  to  none  ;  and  where  he  grants  little, 
he  will  fuit  his  judgments  to  the  little  which  he  gave. 
1  here  is  no  mjuftice  in  this.  If  it  was  the  intention 
of  the  great  Creator  that  his  creation  ,fhould  contain 
within  its  ample  bofom  every  poflible  variety  of  intelli¬ 
gent  natures,  it  was  neceflary  that  there  Ihould  be  fome- 
w’here  fuch  a  being  as  man  ;  and,  in  forming  all  pofiible 
varieties  of  human  minds  and  fituations,  it  was  neceffary 
that  every  particular  individual  fhould  exift.  Hence  a 
man  may  as  well  complain  that  he  was  not  formed  one 
of  the  flaming  feraphims  that  furround  the  throne  of  the 
Eternal,  as  that  he  is  not  placed  in  other  circumflances 
in  life  than  thofe  which  he  now  occupies  ;  for  if  little 
is  given,  little  will  be  required  from  him.  Thus  the 
dellgns  of  Providence  go  on  according  to  the  goodnefs 
and  mercy  of  God.  None  can  complain,  though  fome 
have  more  caufe  for  joy  than  others.  What  happens 
to  individuals  may  happen  to  nations  in  a  body ;  fome 
may  have  higher  privileges,  and  be  placed  in  happier 
circumftances  than  others  ;  but  none  can  complain  of 
the  wife  and  juft  difpofer  of  all,  who  has  given  enough, 
although  we  may  have  good  reafon  to  complain  of  our- 
felves,  for  not  ufing  what  was  fiiftieient. 

As  to  the  cafe  of  thofe  who  are  not  blefted  with 
the  light  of  the  gofpel,  we  may  confider,  that  if  they 
ha\e  fewer  and  lefs  advantages  than  others,  their  nature 
and  capaeities  muft  llkewife  be  inferior  ;  to  which  their 
future  ftate  may  be  proportioned.  God  is  not  obliged 
to  make  all  men  equally  perfedl  in  the  next  world  any 
more  than  in  this  ;  and  if  their  capacity  be  rendered  lefs 
than  ^  that  of  an  ordinary  Cbrijlian^  a  low’er  degree  of 
liappiiiefs  may  fill  it.  However,  we  need  not  be  ex¬ 
tremely  folicitous  about  their  ftate,  much  lefs  caft  any 
ungrateful  Imputations  on  the  Governor  of  the  world 
for  not  having  dealt  fo  bountifully  with  them  as  he  has 
with  ourfelves ;  fince  we  know  that  Clirift  died  for  the 
whole  race  of  mankind  ;  that  every  one  will  at  length 
be  ‘  accepted  according  to  that  he  has,  and  not  accord¬ 
ing  to  that  he  has  not ;  and  that  to  whomfoever  much 
is  given,  of  him  fhall  much  be  required  (b). 

Upon  thefe  principles,  we  can  eafily  explain  all  the 
pafiages  in  the  New  Teftament  concerning  the  purpofey 
Xheelediotiy  the  foreknow  ledge  y  and  the  prtdeJVwation  of 
God.  fhey  relate  to  the  dcfign  of  calling  the  Gen¬ 
tile  world  to  the  knowledge  of  the  Meffias  :  This  was 
kept  fecret,  though  hints  had  been  given  of  it  by  feve- 
ral  of  the  .prophets,  fo  that  it  was  a  myftery  ;  but  it  was 
revealed  \yheji  the  apoftles,  in  confequence  of  Chrift’s 
comniiffioii,  to  go  and  teach  all  nations,  went  about 
preaching  the  gofpel  to  the  Gentiles.  This  was  a 
ftraibling-block  to  the  Jews,  and  it  was  the  chief  fub- 
jett  of  difpute  bctwut  them  and  the  apoftles  at  the 
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time  when  the  Epiftles  were  written- ;  fo  that  it  was  Predeftini- 
necelfaiy  for  them  to  clear  up  this  point  very  fully,  and 
to  mention  it  frequently.  But  in  the  beginnlmi-  of  ^ “  * 

Chiiftianity  there  was  no  need  of  amufing  men  with 
high  and  unfearcliable  fpeculations  concernirKr  the  de¬ 
crees  of  God;  tlie_  apoftles  therefore  take  up  “the  point 
in  difpute,  the  calling  of  the  Gentiles  in  a  general  man- 
ner.  They  fhow,  that  Abraham  at  firft,  and  Ifaac  and 
Jacob  afterwards,  were  cliofen  by  a  difcrimlnating  fa¬ 
vour,  that  they  and  their  pofterity  fliould  be  in  cove¬ 
nant  with  God  ;  but  that,  neverthelefs,  it  ahvays 
the  intention  of  Providence  to  call  in  the  Gentiles,  tho’ 

It  was  not  executed  till  thefe  later  times. 

With  this  bey  we  can  explain  coherently  the  whole 
of  St  Paul’s  difeourfes  upon  this  fubjea,  without  aftert- 
mg  antecedent  and  fpecial  decrees  as  to  particular  per- 
fons.  1  hings  that  happen  under  a  permifiive  and  dire6l- 
mg  Providence,  may,  bya  largenels  of  expreflion,  be  a- 
fcribed  to  the  will  and  counfel  of  God  ;  for  a  permiffive 
will  IS  really  a  will,  though  it  is  not  the  agent  or  caufe 
of  the  effedt.  The  hardening  of  Pharaoh^ s  heart  may  be 
afcribed  to  God,  though  it  is  faid  that  his  heart  har- 
dened  itfelfy  becaufe  he  took  advantage  of  the  refpites 
which  God  granted  him  from  the  plagues,  to  encou¬ 
rage  himftlf  to  longer  refiftaiice.  Befides  this,  he  was 
a  cruel  and  bloody  tyrant,  and  deferved  fuch  judgments 
for  his  other  lins  ;  fo  that  he  may  be  confidered  as  at  that 
time  under  final  condemnation,  and  only  preferved  frpm 
the  fiift  plagues,  to  afford  a  ilriking  inftance  of  the 
avenging  juftice  of  God.  That  this  is  the  meaning  of 
the  paffage,  appears  extremely  probable  from  the  man¬ 
ner  in  which  Exod.  ix.  16.  is  rendered  in  the  Vatican 
and  Aldus^s  edit,  of  the  LXX.  Inftead  of  faying,  as  in 
our  tranflation,  «  And  in  very  deed  for  this  caufe  have 
raifed  thee  upy  for  to  fhow  in  thee  my  power,  Sced^ 

God  is  reprefented  in  that  verhon  as  faying,  “  And  in 
very  deed  for  this  caufe  have  I  kept  thee  altve  till  nowy 
for  .^9  fliow,^’  &c.  Whom  he  will  he  hardeneth,  is  an  ex¬ 
preflion  that  can  only  be  applied  to  fuch  perfons  as 
this  tyiaui.  was.  It  is  obvious  that  the  words  of  our 
Saviour  concerning  thofe  whom  his  Father  had  given 
htmy  are  only  meant  of  a  difpenfation  of  Providence, 
and  not  of  a  decree  ;  fince  he  adds,  And  /  hanye  lojl 
none  of  them  except  the  fan  of  perdition  :  for  it  cannot  be 
faid  that  f'udas  Ijcariot  was  in  the  decree,  and  yet 
was  loft.^  And  in  the  fame  paffage  m  which  God  is  faid 
to  work  in  us  both  to  will  and  to  doy  we  are  required  to 
work  out  our  own  falvation  with  fear  and  trembling. 

Pile  woY^ordained  to  eternal  life  alfo  figiiifies  fitted  and 
difpofed  to  eternal  life.  The  queftlon.  Who  made  thee 
to  dijjer?^  (i  Cor.  iv.  7.)  refers  to  thofe  extraordinary 
gifts  which,  in  different  degrees  and  meafures,  were  bc- 
ftowed  upon  the  firft  Chriftians,  in  which  they  w^ere  un- 
queftionably  paflive. 

^  If  the  decrees  of  God  are  not  abfolute,  neither  can  Gt  Je  not 
Ins  grace  be  fo  efficacious  as  abfolutely  and  neceffarily  irrefiflibic. 
to  determine  our  condu6I,  elfc  wdiy  are  we  required 
not  to  grieve  God^sfpirit  P  why  is  it  faid,  ye  do  always 
rejljl  the  Holy  Ghojl ;  as  your  fathers  didyfo  do  ye  ?  How 

often 
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often  •would  1  have  gathered  you  under  my  wings,  and  ye  The  weak  fide  of  the  Calviniftic  doftrine  confifts  inPrtdeftlna- 

woutd  not  ?  What  could  I  have  done  in  my  vineyard  that  the  impoffibility  of  reconciling  the  abfokte  and  uncon- 

has  not  been  done  in  it  ?  Thefe  exprelTions  indicate  a  ditional  decree  of  reprobation  with  our  ideas  of  the  preUiai. 

power  in  us,  by  which  we  not  only  can,  but  often  do,  juftice  and  goodnefs  of  God.  The  weak  fide  of  the  - 1 

refill  the  motions  of  grace.  But  if  the  determining  Arminian  fcheme  confifts  in  the  (Miculty  of  account-  33 
efficacy  of  grace  is  not  acknowledged,  it  will  be  much  ing  for  the  certainty  of  the  divine  foreknowledge, 
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harder  to  believe  that  we  are  efficacioufly  determined  to 
fin.  This  fuppofition  is  fo  contrary  both  to  the  holi- 
nefs  of  God,  and  to  the  whole  ftyle  of  the  facred  wri¬ 
tings,  that  it  is  unneceflary  to  accumulate  proofs  of  it. 
0  Ifraely  thou  hajl  dejlroyed  thy f elf.,  but  In  me  is  thy  help  : 
ye  ^ill  not  come  unto  me  that  ye  may  have  life  :  Why  <will 
you  die^  0  houfe  of  Ifrael  ? 

As  for  perfeverance,  we  may  remark,  that  the.  ma¬ 
ny  promifes  made  in  the  facred  feriptures  to  them 
that  overcome^  that  continue  fedfaji  and  faithful  to  the 
death,  do  certainly  infinuate  that  a  man  may  fall  from 
a  good  ftate.  The  words  of  the  apoftle  to  the  Hebrews 
are  very  clear  and  pointed  ;  For  it  is  impojftble  for  thofe 
•who  •were  once  enlightened,  and  have  tafled  of  the  heaven- 
ly  gift,  and  •were  made  partakers  of  the  Holy  Ghqjl,  and 
have  tafed  the  good  •word  of  God,  and  the  powers  of  the 
•world  to  come,  if  they  Jh  all  fall  away ,  to  rene^w  them  again 
unto  repentance  (Heb.  vi.  4.)  It  is  alfo  faid,  The  jufjhall 
live  by  faith  :  but  if  he  draw  (c)  back,  my  foulfhall  have 
no  pleafure  in  him,  (Heb.  x.  3^*) 

prophet,  When  the  righteous  turneth  away  from  his  righ- 
teoufnefs,  and  committeth  iniquity,  all  his  righteoufnefs  that 
he  bath  done  /ball  not  he  mentioned;  in  his  fin  that  he  hath 
finned Jhallhe  die,  (Ezek.  viii.  24.)  Thefe  paffages,  with 
many  others,  give  us  every  reafon  to  believe  that  a 
good  man  may  fall  from  a  good  ftate,  as  well  as  that  a 
wicked  man  may  turn  from  a  bad  one. 

We  conclude  the  whole  by  obferving,  that  the  on¬ 
ly  difficulty  which  attends  the  qucllion  arifes  from  the 
rnyfterious,  and  apparently  partial  and  unequal,  coiirfe 
of  the  divine  government  in  our  prefent  ftate  ;  but 
there  is  an  important  day  approaching,  when  God  will 
condefeend  to  remove  thefe  obfeurities,  and  to  vindicate 
the  ways  of  his  providence  to  man.  On  that  great  day, 
we  are  well  affured,  that  the  queftion  will  be  decided 
in  our  favour  ;  for  we  know  that  judgment  will  be  gi¬ 
ven,  not  according  to  any  abfolute  decree,  but  accord¬ 
ing  to  the  deeds  which  we  ourfelves  lhall  have  freely 
done  in  the  body,  whether  they  have  been  good,  or  whe¬ 
ther  they  have  been  evil. 

Thus  have  we  ftated,  we  hope  with  fairnefs  and  im¬ 
partiality,  a  fummary  of  the  arguments  on  both  Tides  of 
this  long  agitated  queftion.  We  need  hardly  add,  that 
it  is  a  queftion  involved  in  confiderable  difficulties.— 
Milton,  who  was  an  eminent  philofopher  and  divine, 
as  well  as  the  ftrft  of  poets,  when  he  wifhed  to  exhibit 
the  Men  angels  themfelves  as  perplexed  by  queftions 
above  their  comprehenfion,  fet  them  to  difpiite  abaut 
predeftinatlon. 

They  reafon’d  high,  of  knowledge,  will,  and  fate, 

Fixed  fate,  free-will,  fore-knowledge  abfolute  ; 

And  found  no  end,  in  wand ’ring  mazes  loft. 

Paradife  Lof, 


the  fiippofttion  of  a  contingency  of  events,  or  an  ^bfo- 
lute  freedom  of  will  in  man. 

To  elude  the  former  of  thefe  difficulties,  fome  of  the 
late  writers  upon  philofophical  necclfity,  and  Dr  Prieft- 
ly  is  among  the  number,  have  given  up  the  dodlrine  of 
reprobation,  and  afterted,  that  this  world  is  only  a  ftate 
of  preparation  for  another,  in  which  all  men,  of  every 
defeription  and  charadler,  fhall  attain  to  final  and  ever- 
lafting  happinefs,  when  God  Jball  he  all,  and  in  alL— 

On  the  other  fide,  fomc  of  the  fupporters  of  free  agen¬ 
cy,  and  Montefquieii  *  is  among  the  number,  have  « Lettra 
been  difpofed  to  deny  the  divine  attribute  of  prefei-i*^^* 
ence. 

Whatever  may  be  thought  of  the  pra£lical  tendency 
of  the  two  opinions,  there  is  one  remark  which  we  think 
ourfelves  bound  in  juftice  to  make,  although  it  ap¬ 
pears  to  us  to  be  fomewhat  ftngular.  It  is  thi^,  that 
from  the  earlieft  ages  down  to  our  own  days,  if  we  con- 
fider  the  chara6ler  of  the  ancient  Stoics,  the  Jewifti  Ef- 
fencs,  the  modern  Calvinifts,  and  Janfenifts,  when  com¬ 
pared  with  that  of  their  antagonifts  the  Epicureans,  the 
'  Saducees,  Arminians,  and  the  Jefuits,  we  fhall  find  that 
they  have  excelled  in  no  fmall  degree  in  the  pradlice  of 
the  moft  rigid  and  refpe(ftable  virtues,  and  have  been  the 
higheft  honour  of  their  own  ages,  and  the  beft  models 
for  imitation  to  every  age  fucceedliig.  At  the  fame  time, 
it  muft  be  confefled,  that  their  virtues  have  in  geneiTil 
been  rendered  unamiable  by  a  tinge  of  gloomy  and  fe- 
vere  aufterity. 

So  far  as  the  fpeculative  foundation  of  their  princi¬ 
ples  is  confidered,  however,  neither  party  feems  liable  to 
cenfure  In  a  moral  point  of  view.  Each  of  them  wiflies 
to  fupport,  though  in  a  different  manner  from  the  other, 
the  honour  of  the  divine  chara£ler.  The  Calvinifts  be¬ 
gin  their  argument  with  the  notion  of  infinite  perfec¬ 
tion,  independency,  and  abfolute  fovereignty,  and  thence 
deduce  their  opinions ;  making  every  difficulty  yield  to 
thefe  firft  and  leading  ideas.  Their  opponents 
more  jealous  of  the  refpedl  due  to  the  divine  attributes ijearance 
of  juftice,  truth,  holinefs,  and  mercy,  and  deduce  their  recom-  . 
fentiinents  from  the  idea  which  they  have  formed  of  * 

thefe.  Each  party  lays  down  general  maxims  that  are 
admitted  by  the  other,  and  both  argue  plaufibly  from 
their  fiift  principles.  Dr  Barnet,  whom  we  have 
here  followed  very  clofely,  jiiftly  obferves  f,  that  ^ 

thefe  are  great  grounds  for  mutual  charity  and 
bearancc.”  Articles. 

PREDETERMINATION,  in  philofophy  and  the- 
ology,  is  that  concurrence  of  God  which  makes  men  aeft, 
aixi  determines  them  in  all  their  actions,  both  good  and 
evil,  and  is  called  by  the  fchoolmen  phyftcal  predttermi- 
nation  or  premotion.  See  Metaphysics,  Part  III. 

Chap.  V.  and  Predestination. 

PREDIAL  SLAVES,  Predial-SLAFES, 

Pre^ 


Mutual  £or- 


(c)  In  our  tranflation  we  read,  ‘‘  If  any  man  draw  back,’’  See,  ;  but  the  words  any  man  are  not  in  the  origi¬ 
nal  ;  and  if  they  do  not  make  nonfenfe  of  the  text,  they  muft  at  leaft  be  acknowledged  to  obfeureits  meaning. 


X*refli4 


Prc-eJiift- 

ciice. 
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pRSutAL-Ttthes,  are  thoft  that  arc  paid  of  things  Informing  un,  In 
arlfing  and  growing  from  the  ground  only  ;  as  corn, 
liay,  fruit,  &c. 

PREDICABLE,  among  logicians,  denotes  a  ge¬ 
neral  qucility  which  may  be  predicated,  or  afierted  of 
fcveral  things :  thus  animal  Is  predicablc  of  mankind, 
bealfs,  birds,  filhes,  6cc. 

PREDICAMENT,  among  logicians,  the  fame  with 
categor)^  Sec  Category  and  Philosophy. 

PREDICATE,  In  logic,  that  which,  in  a  propo¬ 
rtion,  is  affirmed  or  denied  of  tlie  fubjedl.  In  thefe 
propoiitlons,  fno'zu  Is  white y  ink  is  not  white;  whitenefs 
is  the  predicate  which  Is  affirmed  of  fnow,  and  denied 
of  Ink. 

PRE-EMPTION,  a  privilege  anciently  allowed  the 
king’s  purveyor,  of  having  the  choice  and  firft  buying 
of  corn  and  other  proviCons  for  the  king’s  houfe ;  but 
taken  away  by  the  ftatute  19  Car.  II. 

PREENING,  In  natural  hlftory,  the  adlion  of 
birds  cleaning,  compofing,  and  dreffing  their  feathers, 
to  enable  them  to  glide  more  eafily  through  the  air. 

Tor  this  purpofe  they  have  two  peculiar  glands  on 
their  rump,  which  fecrete  an  undluous  matter  into  a 
bag  that  is  perforated,  out  of  which  the  bird  occafion- 
ally  draws  It  with  its  bill. 

PRE-EXISTENCE,  a  priority  of  being,  or  the 
being  of  one  thing  before  another.  Thus  a  caufe.  If 
not  In  time.  Is  yet  in  nature  pre-exiflent  to  its  effedl. 

Thus  God  is  pre-exiftent  to  the  univerfe.  Thus  a  hu¬ 
man  father  is  pre-exiftent  to  his  fon.  The  Perlpate- 
maintained  though  they  maintained  the  eternity  of  the  world, 
the  eteriiiry  were  likewife  dogmatical  in  their  opinion,  that  the  uni- 
cf  the  verfe  was  formed,  adluated,  and  governed,  by  a  fove- 
worid.  j-eign  intelligence.  See  AAjlotle  on  the  Souly  and  our 
articles  Creation  and  Earth.  See  alfo  the  Phiiofo^ 
phical  EJJays  of  Dr  Ifaac  IVatts,  and  the  Principles  of 
natural  and  revealed  Religion y  by  the  Chevalier  Rarnfay, 
where  the  fubjedl  of  the  world’s  eternity  is  difeufled. 

Mr  Hume’s  fpeculations  alfo,  on  this  abftrufe  and  ardu¬ 
ous  fubjedl,  had  a  greater  tendency  to  diffipate  its  gloom 
^  than  that  philofopher  himfelf  could  Imagine. 

Pre-exift-  "The  pre-exiftence  of  the  human  foul  to  Its  coipo- 
ence  of  rhe  real  vehicle  had  been  from  time  immemorial  a  prevail- 
ing  opinion  among  the  Afiatic  fages,  and  from  them 

Lges. 
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a  manner  equally  clear  and  evident, 


that  thofe  impreffions  have  been  made  upon  our  fenfes, 
mind,  or  intelledi,  on  fome  former  occafion.  Whoever 
contemplates  her  progrefs,  will  eafily  difeover,  that  af- 
fociation  Is  her  moft  faithful  and  efficacious  auxiliary; 
and  that  by  joining  impreffion  with  Impreffion,  idea 
with  idea,  circumltance  with  circumftance,  in  the  or¬ 
der  of  time,  of  place,  of  fimilarity  or  diffimilarity,  ffie 
is  capacitated  to  accumulate  her  treafures  and  enlarge 
her  province  even  to  an  indefinite  extent.  But  when 
intuitive  principles,  or  fimple  conclufioiis,  are  elicited 
from  the  puerile  underftanding  by  a  train  of  eafy  que- 
ftions  properly  arranged,  where  is  the  retrofpedive  aft 
of  memory,  by  v^hich  the  boy  recognifes  thofe  truths  as 
having  formerly  been  perceived  in  his  mind  ?  Where  are 
the  crowds  of  concomitant,  antecedent,  or  fubfequent 
ideas,  with  which  thofe  recoUedlons  ought  naturally 
to  have  been  attended  ?  In  a  word,  where  is  the  fenfe 
of  perfonal  identity,  which  feems  abfoliitely  infeparable 
from  every  adl  of  memory  ?  This  hypothefis,  there¬ 
fore,  wull  not  fupport  pre-exiftence.  After  the  Chri- 
ftian  religion  had  been  confiderably  diffufed,  and  warm¬ 
ly  combated  by  its  philofophical  antagonifts,  the  fame 
dodlrine  was  refumed  and  taught  at  Alexandria,  by  4 
Platonic  profelytes,  not  only  as  a  topic  conftituent  ofPf  e-exift- 
their  mailer’s  philofophy,  but  as  an  anfwer  to  thofe 


formidable  objedlions  which  had  been  deduced  from 


The  Peri- 


was  perhaps  transferred  by  Pythagoras  to  the  philo¬ 
fophy  of  the  Greeks  ;  but  his  metempfycliofis,  or  tranf- 
migration  of  fouls,  is  too  trivial  either  to  be  ferioujfly 
propofed  or  refuted.  Neverthelefs,  from  the  fentiments 
of  Socrates  concerning  the  immortality  of  the  foul,  de¬ 
livered  in  his  laft  interview  with  his  friends,  it  is  ob¬ 
vious  that  the  tenet  of  pre-exiftence  was  a  do6lrine  of 
,  the  Platonic  fchool.  If  at  any  period  of  life,  fay  thefe 
philolophers,  you  ffiould  examine  a  boy,  of  how  many 
ideas,  of  what  a  number  of  principles,  of  what  an  ex¬ 
tent  of  knowledge,  will  you  find  him  pofTefted  :  thefe 
without  doubt  could  neither  be  felf-derived  nor  re¬ 
cently  acquired.  With  what  avidity  and  promptitude 
does  he  attain  the  knowledge  of  arts  and  fciences,  which 
appear  entirely  new  to  him  ]  thefe  rapid  and  fuccefs- 
ful  advances  in  knowledge  can  Crily  be  the  effedls  of 
rerainifcence,  or  of  a  fainter  and  more  indiftindl  fpe- 
Sccratic  recolledlion.  But  in  all  the  other  operations  of 

arguments  memory^  we  find  retrofpe<5live  impreffions  ^Ittending 
lorprt^cx-  every  objea  or  idea  which  emerges  to  her  view;  nor  does 

thought,  word,  or  aftion,  without 


the  doarine  of  original  fin,  and  from  the  vices  which 
ftain,  and  from  the  calamities  wffiich  difturb,  human 
life  :  hence  they  ftrenuoufly  aflerted,  that  all  the  hu¬ 
man  race  were  either  introduced  to  being  prior  to 
Adam,  or  pre-exiftent  in  his  perfon  ;  that  they  were 
not,  therefore,  reprefented  by  our  firft  parents,  but  ac¬ 
tually  concurred  in  their  crime,  and  participated  their 
ruin. 

The  followers  of  Origen,  and  fuch  as  entertained  the 
notion  of  Pre-adamites*,  might  argue  from  the  doc- Sec  i’/r* 
trine  of  pre-exiftence  with  fome  degree  of  plaufibility. 

For  the  human  beings  introduced  by  them  to  the  theatre  5 
of  probation  had  already  attained  the  capacity  or 
nity  of  moral  agents;  as  their  crime  therefore  w'-as  vo- original  fia* 
luntary,  their  puniffiment  might  be  juft.  But  thofe  who 
believe  the  whole  human  race  created  in  Adam  to  be 
only  pre-exiftent  in  their  germs  or  ftamina,  were  even 
deprived  of  this  mifcrable  fubterfuge  ;  for  in  thefe  ho¬ 
munculi  we  can  neither  fuppofe  the  moral  nor  rational 
conftitution  unfolded.  Since,  therefore,  their  degene¬ 
racy  was  not  fpontaneous,  neither  could  their  fiiffer- 
ings  be  equitable.  Should  it  be  faid  that  the  evil  of 
original  fin  was  penal,  as  it  extended  to  our  firft  pa¬ 
rents  alone,  and  merely  confequential  as  felt  by  their 
pofterity,  it  will  be  admitted  that  the  diftin<flion  be¬ 
tween  penal  and  confequential  evil  may  be  Intelligible 
in  human  affairs,  where  other  laws,  affortments,  and 


combinations  than  thofe  which  are  fimply  and  purely 
moral,  take  place.  But  that  a  moral  government,  at  one 
of  the  moft  cardinal  periods  of  its  adminiftration,  ffiould 
admit  gratuitous  or  confequential  evil,  feems  to  us  ir- 
reconcileabie  with  the  attributes  and  condudl  of  a  wife 
and  juft  legiflator.  Confequential  evil,  taken  as  fuch, 
is  mifery  fiiftained  without  demerit ;  and  cannot  refult 
from  the  procedure  of  wifdom,  benignity,  and  juftice  ; 
but  muft  flow  from  neceffity,  from  ignorance,  from 
cruelty,  or  from  caprice,  as  its  only  poffible  fources. 
Xut  ^ven  upon  the  fuppofitiou  of  thofe  who  pretend 
6  that 
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that  rri?in  was  mature  in  all  his  faculties  before  the 
commifiion  of  ori^rinal  iin,  the  objc6^ior!S  againft  it  will 
r  prefeca.  remain  in  full  force  ;  for  it  is  admitted  by  all  ex- 
cept  the  Samian  fage,  that  the  confcioufiiefs  of  per- 
fonal  identity  which  was  felt  in  pre-exiftence,  is  obli¬ 
terated  in  a  fubfequent  ftate  of  being. 

Now  it  may  be  demanded,  whether  agents  thus  refuf- 
citated  for  punifliment  have  not  the  fame  right  to  mur¬ 
mur  and  complain  as  if  they  had  been  perfedlly  innocent, 
and  only  created  for  that  dreadful  catahrophe  ?  It  is 
upon  this  principle  alone  that  the  e{Fe<5LS  of  puniihment 
can  be  either  exemplary  or  difclpllnary  ;  for  how  is  it 
•poffible>  that  the  puniihment  of  beings  unconfeious  of  a 
crime  fhould  ever  be  reconciled  either  to  the  juhice  or 
beneficence  of  that  intention  with  which  their  fufferings 
are  infliefed  ?  Or  how  can  others  be  fuppofed  to  become 
wife  and  virtuous  by  the  example  of  thofe  who  are  nei¬ 
ther  acquainted  w’ith  the  origin  nor  the  tendency  of 
their  mlferies,  but  have  every  reafon  to  think  themfelves 
alHwfted  merely  for  the  fake  of  afllicling  I  To  us  it 
feems  clear,  that  the  nature  and  rationale  of  original  fin 
lie  infcrutably  retired  in  the  bofom  of  Providence  ;  nor 
ran  we,  without  unpardonable  prefumption  and  arro¬ 
gance,  form  the  moil  fimple  conclufion,  or  atteinpt  the 
minutefl  difeovery,  either  different  from  or  extraneous 
to  the  clear  and  obvious  fenfe  of  revelation.  This  fenfc 
indeed  may  with  propriety  be  extra£led  from  the  whole, 
cr  from  one  paffage  collated  with  another  j  but  inde¬ 
pendent  of  it,  as  reafon  has  no  premiffes,  fhe  can  form 
no  deductions.  The  boldnefs  and  temerity  of  philofo- 
phy,  not  fatisfied  with  contemplating  pre-exillence  as 
merely  relative  to  human  nature,  has  dared  to  try  how 
far  it  was  compatible  with  the  glorious  Perfons  of  the 
facred  Trinity.  1  he  Allans,  who  allowed  the  fubor- 
dinate  divinity  of  our  Saviour,  believed  him  pre-exillent 
to  all  time,  and  before  all  worlds ;  but  the  Socinians, 
who  efleemed  his  nature  as  well  as  h-is  perfon  merely 
human,  infilled,  that  before  his  incarnation  he  w^as  only 
pre-exiftent  in  the  divine  idea,  not  in  nature  or  perfon. 
Tut  w'hen  it  is  confidered,  that  children  do  not  begin 
to  deduce  inflniClions  from  nature  and  experience,  at  a 
period  fo  late  as  w^e  are  apt  to  imagine  ;  when  it  is  ad¬ 
mitted,  that  their  progrefs,  though  infenfible,  may  be 
much  more  rapid  than  w'e  apprehend  ;  rvhen  the  op- 
portunitics  of  fenfe,  the  ardour  of  curiofity,  the  avidity 
of  memory',  and  the  aClivity  of  underflandiiig,  arc  re¬ 
marked — we  need  not  have  recourfe  to  a  pre-exiftent 
ilate  for  our  account  of  the  knowledge  which  young 
minds  difeover.  It  may  likewife  be  added,  that  moral 
agents  can  ©nly  be  improved  and  cultivated  by  moral 
difcipliiie.  Such  cffeCls  therefore  of  any  {late,  whether 
happy  or  miferable,  as  are  merely  mechanical,  may  be 
noxious  or  falutary  to  the  patient,  but  can  never  enter 
into  any  moral  economy  as  parts  of  Its  owm  adminiflra- 
tion.  Pre-ex Iftence,  therefore,  whether  rewarded  or 
punifhed,  without  the  continued  imprelhon  of  pcrfonal 
identity,  affords  no  folutioH  of  original  fin. 

PREFACE,  fomething  introdiiftory  to  a  book,  to 
inform  the  reader  of  the  defigii,  method,  &c.  obferved 
therein,  and  generally  whatever  is  neceffary  to  the  un- 
derdanding  of  a  book. 

P REFECT,  in  ancient  Rome,  one  of  the  chief  ma- 
giflrates  who  governed  in  the  abfcncC  of  the  kings, 
confuls,  and  emperors. 

1  his  pow'er  was  greateft  under  the  emperors.  His 
chief  care  w'as  the  government  of  the  city,  taking  C02:- 
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nizanceof  all  crimes  committed  therein  and  witmn  ico 
miles.  He  judged  capitally  and  finally,  and  even  pre- 
fided  in  the  fenate.  He  had  the  fupcrinteridance  of  the  ^ 
provifions,  building,  and  navigation. 

The  prefeib  of  modern  Rome  differs  little  from  the 
ancient  pr^f  8usy  his  authority  only  extending  to  40 
miles  round  the  city. 

PuFFFCT  of  the  Prat  or  turn,  the  leader.of  the  pretorian 
bands  dcllined  for  th?  emperor’s  guards,  confifting,  ac¬ 
cording  to  Dion,  of  10,000  men.  This  officer,  accord¬ 
ing  to  Suetonius,  was  inflituted  by  Auguflus,  and  ufu- 
ally  taken  from  among  the  knights. 

By  the  favour  of  the  emperors  his  power  grew  very 
confiderable ;  to  reduce  which,  Conflantine  divided  the 
prtTedlure  of  the  prrtorium  into  foui  prefcdlures,  and 
each  of  thefe  again  he  fubdivldcd  into  civil  and  mibtary 
departments,  though  the  name  was  only  referved  to  him 
who  was  invefled  with  the  civil  authority,  and  that  of 
comes  lell't  given  him  who  commanded  the  cohorts. 

PREGADI,  in  hiftoiy’-,  a  denomination  given  to  the 
fenate  of  Venice,  in  which  refides  the  whole  authority 
of  tlie  republic.  At  its  firfl  inflitution  it  was  compo- 
fed  of  60  fenators,  to  whom  60  more  have  been  added. 
See  Venicf. 


PREGNANCY,  the  (late  of  a  woman  w'ho  has  con¬ 
ceived,  or  is  with  child.  See  Midwifery. 

PREHNITE,  a  flone  fo  named  by  Mr  Werner,  in- 
fpedlor  of  the  mines  of  Freyburg,  brought  by  Colonel 
Prehn  from  the  Cape  of  Good  Hope.  In  the  firfl  vo¬ 
lume  of  Chtmkat  Annah  there  is  a  chemical  analyfis  of 
this  flone  ex  trailed  from  the  AP  i  Naiura  Cvrioforurn^ 
Berlin,  tom.  viil.  p.  211.  an.  1788,  part  2.  by  Klap¬ 
roth  ;  from  which  it  appears,  that  100  parts  of  preh- 
nite  contain  filicc  -  -  43  grains. 

Alnmine  -  -  30  f 

Lime  -  -  -  i8f 

Oxyd  of  iron  -  -  5  J 

Water  and  air  -  -  i  J- 


Total  -  100 

Colonel  Prehn  gave  It  the  name  of  emerald,  and  Mr 
Bnickmann  adopted  th.at  denomination,  but  changed  hii 
opinion  on  confidering  that  it  had  neither  the  hardnefs, 
the  bright  green  colour,  nor  the  property  of  cry'ftalli- 
zing  in  hexagonal  prifms  like  the  emerald.  7’he  Dutch 
dealers  call  it  chryjoprafus  of  the  Cape  ;  but  chryfopra- 
fus  is  nothing  but  quartz  tinged  green  by  the  oxyd  bf 
nickel.  ProfefTor  Haquet,  in  the  4th  volume  of  the 
Berlin  7Vanfa6lions,  has  named  it  cryfalllzed  profus. 
In  the  8th  volume,  however,  Mr  Bruckmann  confidcrJ 
it  as  a  cryflallized  felt-fpar.  Mr  Sage  calls  it  chryf elite, 
Mr  Rone  de  ITfle  clafTes  it  among  the  fchoerls.  Tothi^ 
clafTification  Mr  Klaproth  objeila,  and  is  rather  difpofed 
with  Mr  Werner  to  confider  it  as  a  zeolite  ;  on  the  whole, 
lie  thinks  it  may  he  conveniently  ranked  between  zeo¬ 
lite  and  fchoerL  Mr  Haflenfratz  publiflied  in  the  Jour- 
nat  de  Phyfique  for  Februar}''  1788  an  analyfis  of  the 
fame  done,  under  the  title  of  P  ter  re  Si/ice,  ca  lea  ire, 
mtneu/e,  (lie,  (^c.  de  cou'eur  verts,  And  according 

to  his  refults,  which  are  fomewhat  different  from  thofe 
of  Mr  Klaproth,  and  obtained  by  a  different  procefs,  it 
contains,  filice  50,  lime  23.4,  alnmine  20.4,  oxyd  of 
iron  4.9,  w'atcr  c.9,  magnefia  0.5=  icq.  The  fpecilic 
gravity  of  this  flone,  according  to  the  experiments  of 
Mr  Bfiffcn,  is  2.9423..  The  diffedion  of  its  cryfluls, 
made  by  Abbe  Haiiy  and  Mr  Haffenfratz,  difeovered 
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one  angle  of  6o  degrees,  as  in  fehoerls ;  but  it  has  hi¬ 
therto  been  impofiible  to  determine  the  others.  The 
Abbe  Haiiy  has  convinced  liimfelf,  that  it  bears  no  re- 
femblance  to  zeohte  in  its  cryftals.  This  Hone  fcratches 
glafs,  and  is  itfelf  feratched  by  rock  cryllah 

PREJUDICfi,  or  Prfjudgment,  from  pr^  and 
judicium^  means  a  judgment  formed  beforehand,  without 
examination  ;  tlfc  prepofitioii  pra  exprefling  an  antici¬ 
pation,  not  fo  much  of  time  as  of  knowledge  and  due 
attention :  heiice  the  fchoolmen  have  called  it  anlklpa-- 
tmi  and  a  preconceived  opinion. 

Prejudice  arifes  from  the  aiTociating  principle,  which 
we  have  explained  at  large  in  another  article  (fee  Me¬ 
taphysics,  Part  I.  chap.  5.),  and  it  is  a  vveaknefs 
from  which  no  human  mind  can  be  wholly  free.  Some 
are  indeed  much  more  than  others  under  its  influence; 
but  there  is  no  man  who  does  not  occafionally  adf  upon 
principles,  the  propriety  of  which  he  never  inveftigated; 
or  who  does  not  hold  fpeculative  opinions,  into  the 
truth  of  which  he  never  ferioufly  inquired.  Our  pa¬ 
rents  and  tutors,  yea  our  very  nurfes,  determine  a  mul¬ 
titude  of  our  fentiments  :  our  friends,  our  neighbours, 
the  cuftom  of  the  count ly  where  we  dwell,  and  the  eila- 
blifhed  opinions  of  mankind,  form  our  belief;  the  great, 
the  pious,  the  learned,  and  the  ancient,  the  king,  the 
prieft,  and  the  philofopher,  are  charadfers  of  mighty 
efficacy  to  perfuade  us  to  regulate  our  condudl;  by  itheir 
pradfice,  and  to  receive  as  truth  whatever  they  may 
didfate. 

The  cafe  cannot  Indeed  be  otherwife.  The  occa-* 
fions  of  aftlng  are  fo  frequent,  and  tlie  principles  of  ac¬ 
tion  are  fo  various,  that  were  a  man  to  inveftigate  accu¬ 
rately  the  value  of  every  fingle  motive  which  prefents 
itfelf  to  his  mind,  and  to  balance  them  fairly  againft 
each  other,  the  time  of  ading  would  in  moll  inftances 
pafs  away  long  before  he  could  determine  what  ought 
to  be  done  ;  and  life  would  be  wafted  in  ufelefs  fpecula- 
tlon.  The  great  laws  of  religioji  and  morality,  which 
ought  to  be  the  general  and  leading  principles  of.adlion, 
no  man.  of  fcience  will  take  upon  truft ;  but  in  the 
courfe  of  a  bufy  life  a  thoufand  circumftances  will  oc¬ 
cur  in  which  we  muft  aft  with  fuch  rapidity,  that,  after 
being  fatisfied  of  the  lawfulnefs  of  what  wt  are  about 
to  do,  we  muft,  for  the  prudence  of  it,  confide  entirely 
in  the  general  cuftoms  of  our  country,  or  in  the  praftice 
of  other  individuals  placed  in  circumftances  ftmilar  to 
ours.  In  all  fuch  cafes,  though  we  may  aft  properly, 
we  aft  from  prejudice. 

But  the  dominion  of  prejudice  is  not  confined  to  the 
aftions  of  the  man  of  bufinefs:  it  extends  over  the  fpe- 
culaticvns  of  the  philofopher  himfelf,  one  half  of  whofe 
knowledge  refts  upon  no  other  foundation.  All  hu¬ 
man  fciences  are  related  to  each  other  (fee  Philo¬ 
sophy,  nf>2.),  and  there  is  hardly  one  of  them  in 
which  a  man  can  become  eminent  unlefs  he  has  fome 
general  acquaintance  with  the  whole  circle  ;  but  no  man 
could  ever  yet  inveftigate  for  himfelf  all  thofe  propofi- 
tions  wffiich  conftitute  the  circle  of  the  fciences,  or  even 
comprehend  the  evidence  upon  which  they  reft,  though 
he  admits  them  perhaps  as  truths  incontrovertible.  He 
muft  therefore  receive  many  of  them  upon  the  autho¬ 
rity  of  others,  or,  which  is  the  fame  thing,  admit  them 
by  prejudice* 

To  this  reafonvng  it  may  be  objeaed,  that  when  a 
man  admits  as  true  abftraft  propofitions,  wffiich,  though 
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not  feif-evident,  he  cannot  demonftrate,  he  admits  them  Pfejuc!k<iw 
not  by  prejudice,  but  upon  teftimony,  which  has  been 
elfewhere  ftiown  to  be  a  fufficient  foundation  for  human 
belief  (fee  Metaphysics,  n  138.)  The  objeftion  is 
plaufible,  but  it  is  not  folid ;  for  teftimony  commands 
belief  only  concerning  events  which,  falling  under  the 
cognizance  of  the  fenfes,, preclude  all  poflibility  of  mif- 
take  ;  whereas  abftraft  propofitionsy  not  felf-evident,^ 
can  be  proved  true  only  by  a  procefs  of  reafonwg  or  by 
a  feries  of  experiments  ;  and  in  conducting  both  thefcp, 
the  moft  vigorous  mind  is  liable  to  miftake.  When  Sir 
Ifaac.  Nev/ton  told  the  w^orld  that  it  was  the  fall  of  an 
apple  which  ftrft  fuggefted  to  him  the  general  law  o£ 
gravitation,  he  bore  teftimony  to  a  faft  concerning 
which  he  could  not  be  miftaken  ;  and  we  receive  his  > 
teftimony  for  the  reafons  affigned  in  the  article  referred 
to*  ^  When  he  lays  down  the  method  of  obtaining  the 
fluxion  or  momentum  of  the  re  ft  angle  or  produft  of  two. 
indeterminate  quantities,  wdiich  is  the  main  point  in  his 
doftrliie  of  fluxions,  he  labours  to  eftablifli  tliat  method 
on  the  bafis  of  demonftration  ;  and  whoever  makes  ufe- 
of  it  in  praftice,  without  underftanding  that  demonftra¬ 
tion,  receives  the  whole  doftrine  of  the  modern  geom^ 
trical  analyfis,  not  as  a  matter  of  fuQ  upon  the.  credit 
of  Sir  Ifaac’s  teJHmony^  but  as  a  fyftem  of  abftraft  truth 
on  the  credit  ol  his  underjlandlng  :  in  other  words,  he  15. 
a  fliixloiiift  hj  prejudice. 

In  "/ain  will  it  be  faid,  that  in  mathematical  demon¬ 
ftration  there  is  no  room  for  miftake  ;  and  that  there*, 
fore  the  man  who  implicitly  adopts  the  method  of 
fluxions  may  be  confidered  as  relying  upon  the  veracity 
of  its  author,  who  had  ilo  inducement  to  deceive  him, 
and  whofe  compreheiifion  was  confefledly  greater  than 
his.  In  fluxionary  mathematics,  which  treat  of  matters 
of  which  it  is  extremely  difficult,  if  not  Impoffible,  to 
have  adequate  and  fteady  conceptions,  the  moft  compre* 
henfive  mind  is  liable  to  miftake  :  and  it  is  well  know^a 
that  the  celebrated  bifliop  of  Cloyne  wrote  his  Anaiyjl 
to  prove  that  the  incomparable  author  of  the  method  of 
fluxions  had  committed  two  mljlakes  in  his  fundamental . 
propofitlon,  which  balancing  one  another,  produced  a 
true  conclufion  by  falfe  reafoning.  One  or  other  of 
tliefe  great  men,  of  whom  the  Icaft  was  an  eminent  ma¬ 
thematician,  muft  have  been  bewildered  in  his  reafoning, 
and  have  fallen  into  error ;  and  therefore  whoever  fol¬ 
lows  either  of  them  Implicitly  without  perceiving  the 
error  of  the  other,  is  unqueftlonably  under  the  influence 
of  prejudice.  This,  fs  the  cafe  with  the  writer  of  the 
prefent  article.  He  perceives  not  the  error  of  Bifhop 
Berkeley’s  reafoning,  and  yet  he  admits  the  doftrine  of 
fluxions  on  the  authority  of  Sir  Ifaac’s  demonftration. 

That  demonftration,  however,  he  pretends  not  to  .un«f 
derlland ;  and  therefore  he  admits  the  doftrine  through 
prejudice.  ^ 

We  have  made  thefe  obferratlons  to  point  out  the  rmpolfible 
abfurdity  of  the  falhionable  cry  againft  the  harbouring 
of  any  prejudices.  To  eradicate  aU  prejudices  fiom 
the  human  mind  is  impoffible  ;  and  if  it  were  poffible,  it  the  mind  s 
w'ould  be  very  unwife  :  for  we  fee  that  prejudice,  may 
exift  on  the  fide  of  truth  as  well  as  on  that  of  falfehood ; 
and  that  principles  profefled  and  believed  by  any  indir 
vidual  may  be  ufeful  and  true,  though  he  vvas  brought 
to  them  not  by  a  train  of  fair  and  candid  reafoning^ 
but  through  the  medium  of  prepoffeffion  or  authority. 

Indeed  fuch  is  our  nature,  and  fuch  arc  the  laws  of  af- 
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foclatlon,  that  many  of  our  beft  principles,  and  our  ob¬ 
ligation  to  perform  many  of  the  moil  amiable  of  our 
duties  In  common  life,  muH  evidently  be  acquired  in 
this  way.*  From  endearing  aflbciations,  and  authorita¬ 
tive  inftru6lIon,  we  acquire  a  knowledge  of  our  duty  to 
our  parents,  and  a  facility  in  performing  It,  together 
with  the  frft  principles  of  religion,  without  a  fingle  ef¬ 
fort  of  our  own  reafon.  Even  when  reafon  has  begun 
to  afTcrt  Its  power,  -^nd  fliows  us  the  propriety  of  fitch 
duties,  we  are  wonderfully  afililed  In  performing  them 
by  the  amiable  prejudices  which  we  had  before  acquired, 
and  which  nov/  appear  to  be  natural  to  us.  He  who 
has  never  had  the  advantage  of  fuch  adbciations,  and 
who  acquires  a  knowledge  cf  the  duties  fuggefted  by 
them  after  he  has  come  to  years  of  dlfcretion,  and 
Hiiefly  by  the  efforts  of  his  own  reafon,  will  feldom, 
c/etfris  pcfribus,  perform  tlmfe  duties  with  an  energy  and 
delight  equal  to  that  of  the  perfon  who  has.  This  re¬ 
mark  appears  to  be  confirmed  by  experience  ;  for  it  is 
often  found,  that  the  children  of  the  great,  who  have 
been  given  out  to  nurfe  in  tlieir  infancy,  and  who  have 
feldom*been  In  the  company  of  their  parents  till  their 
reafoning  faculties  have  been  far  advanced,  are  much 
lefs  dutiful  and  alfe(ftionate  than  thcfe  in  the  middle  or 
lower  nations  of  life,  who  have  fcarcely  ever  been  out 
of  their  parents  company. 

Would  it  then  be  wife,  even  If  It  were  practicable,  to 
difiblve  all  thofe  aflbciations  which  tend  fo  powerfully 
to  increafe  the  mutual  affetioiis  of  parents  and  chil¬ 
dren  ?  We  ctnnot  think  that  it  would ;  as  we  believe  it 
might  be  eafily  fhoi>'n  that  public  fpirlt  fprings  out  of 
private  affetion.  Plato  indeed  held  an  opinion  very 
different  from  ours^  for  in  order  to  extend  that  affec¬ 
tion  which  is  ufually  laviflied  at  home  to  the  whole 
flate,  he  propofed  that  children  fhould  be  educated  at 
the  public  expence,  and  never  be  permitted  to  know 
the  authors  of  their  being.  But  this  is  only  one  of 
the  many  vifionary  projects  of  that  great  man,  of  which 
daily  experience  fhows  the  abfurdity.  In  modern  times, 
we  are  certain  that  lefs  dependence  is  to  be  had  upon 
the  p.Jrioti/m  of  the  man  who,  for  the  love  which  he 
pretends  to  his  countiyq  can  overlook  or  forget  his  own 
partial  connedions  in  It,  than  on  him  who,  at  the  fame 
time  that  he  wifhes  his  country  well,  is  feelingly  alive 
to  all  the  endearments  of  kindred  alfedlon. 

Such  affedlon  may  be  called  partial,  and  very  pro¬ 
bably  has  its  foundation  In  that  which  is  the  fource  of 
all  our  prejudices  :  but  If  It  be  properly  trained  in  early 
hfe.  It  will  gradually  extend  from  our  neareft  rela¬ 
tions  to  the  perfons  with  whom  we  affociate,  and  to 
the  place  wdiich  not  only  gave  us  birth,  but  alfo  fur- 
nifhed  our  youthful  and  moll  innocent  enjoyments. 
It  is  thus  that  the  amor  patria  is  generated  (fee  Passion 
and  Patriotism),  wdiich  in  minds  unfcduced  by  falfe 
principles  is  exceedingly  llrong;  and  though  a  pailial  af¬ 
fedlon,  is  of  the  moll  general  utility.  It  Is  this  pre¬ 
judice  which  reconciles  the  Laplander  to  his  freezing 
Ihovvs,  and  the  African  to  his  burning  fun  ;  which  at¬ 
taches  the  native  of  the  Highlands  or  of  Wales  as  much 
to  his  mountains  and  rocks,  as  the  apparently  happier 
ip.habitant  of  the  fouthern  counties  of  England  is  to 
the  more  fertile  and  delightful  fpot  where  he  d#ew  his 
firh  breath.  And  we  find  In  fad,  that  when  a  native 
of  Kent  and  a  Scotch  Highlander  have  in  fome  dilbint 
corner  of  the  world  gained  a  competent  fortune  without 


being  corrupted  by  luxuiy,  they  return,  the  one  to  his  Prefidt-e. 
hop-gardens,  and  the  other  to  his  mountains.  Were 
this  prejudice,  for  fudi  it  furely  is,  wholly  eradicated^ 
from  the  human  mind,  it  is  obvious  that  large  trads  of 
country  which  are  now  full  of  Inhabitants  would  be  to¬ 
tally  defertedj  and  that  the  hungry  barbarians,  to  make 
room  for  themfelves,  would  exterminate  the  proprietors 
of  more  favourable  climes.  From  an  alTedion  to  our 
friends  and  to  our  country,  we  naturally  contrad  an  af- 
fedion  for  that  mode  of  government  under  which  we 
live  ;  and  unlefs  it  be  particularly  opprefllve  to  our- 
felves  or  any  order  of  citizens,  we  come  as  naturally  to 
prefer  It  to  all  other  modes,  whether  it  deferve  that  pre¬ 
ference  or  not.  This  no  doubt  is  prejudice,  but  it  is  a 
beneficial  prejudice  ;  for  were  the  multitude,  who  are 
wholly  incapable  of  eflimating  the  excellencies  and  de¬ 
fers  of  the  various  modes  of  government,  to  become 
diflhtisfied  with  their  own,  and  rife  in  a  inafs  to  change 
it  for  the  better,  the  rnofi.  horrible  confequences  might 
jnftly  be  dreaded.  Of  this  truth  the  prefeiit  ftate  of 
Europe  affords  too  melancholy  and  convincing  a  proof. 

The  man  therefore  who,  under  the  pretence  of  enlight¬ 
ening  the  public  mind  and  extirpating  prejudices,  paints 
to  the  illiterate  vulgar,  in  aggravated  colours,  the  ab life 
of  that  government  which  has  hitherto  proteded  them 
from  the  ferocity  of  each  other,  is  one  of  the  greateff 
criminals  if  his  views  be  felfifh,  and  one  of  the  worfl 
reafoners  if  they  be  dilintereilcd,  that  human  imagina¬ 
tion  can  eafily  conceive. 

With  the  felfifh  patriot  we  have  at  prefent  no 
cerii ;  but  we  may  wkh  propriety  afle  the  dIfintereffedim}:roper 
lover  of  truth,  whether  he  thinks  it  poffible,  that  In  aacnmpts  to 
large  community,  of  which  nine-tenths  of  the  members 
are  neceffarlly  incapable  of  taking  pmprehenfive  views' 
of  things,  or  feeling  the  force  of  political  reafoiiiiigs,  any 
form  of  government  can  be  acceptable  to  the  people  at 
large,  which  does  not  gain  their  affedions  through  the 
medium  of  prejudice  ?  It  has  been  fhown  by  Mr  Hume 
with  great  llrength  of  argument,  that  government^  is 
founded  on  opinion,  which  is  of  two  kinds,  viz.  opinion  ' 
of  interefl^  and  opinion  of  riglit.  By  opinion  of  interefl, 
he  underftands  the  fenfe  of  the  general  advantage 
which  Is  reaped  from  government,  together  with  the 
perfuafion  that  the  particular  government  which  is 
eflablifhed  Is  equally  advantageous  with  any  other  that 
could  eafily  be  fettled.  The  opinion  entertained  of  the 
right  of  any  government  is  always  founded  In  Its  anti¬ 
quity  ;  and  hence  arifes  the  pafiionate  regard  which 
under  ancient  monarchies  the  people  have  for  the  true 
heir  of  their  royal  family.  Thefe  opinions,  as  held  by 
the  phllofopher  converfant  with  the  hlftory  of  nations, 
are  founded  upon  reafoning  more  or  lefs  conclufive;  but 
it  is  obvious,  that  in  the  minds  of  the  multitude  they 
can  have  no  other  foundation  than  prejudice.  An  illi¬ 
terate  clown  or  mechanic  does  not  fee  honv  one  form  of 
government  promotes  the  general  intereff  more  than 
another ;  but  he  may  believe  that  it  does,  upon  no  other 
evidence  than  the  declamation  of  a  demagogue,  who,  for 
felfifii  purpofes,  contrives  to  flatter  his  pride.  The  fame 
is  the  cafe  with  reCped  to  the  rights  of  hereditary  monar- 
chy.  The  anatomlftfmds  nothing  more  in  the  greateff 
monarch  than  m  the  mcanefl  pealant,  and  the  morahff 
may  perhaps  frequently  find  lefs;  but  the  true  phllofopher 
acknowledges  his  right  to  the  fovereignty :  and  though  he 
be  weak  in  underftanding,  or  infirm  in  years,  would,  for 
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^^rc)  iJje  fake  of  public  peace  and  the  lability  of  govern* 
~  j-nent,  maintain  him  in  his  throne  a^aiuft  ever)’  compe¬ 
titor  of  the  moll  fliining  talents.  The  vulgar,  however, 
who  would  a6l  with  this  pliilofopher,  are  influenced  by 
no  fuch  views,  but  merely  by  their  prejudices  in  favour 
of  birth  and  family ;  and  tlierefore  it  is  ridiculous  to 
think  of  changing  the  public  mind  with  refpccl  to  any 
foiTn  of  government  by  pure  reafoniiig.  In  France  a 
total  change  in  the  minds  of  the  people  has  indeed  been 
effected,  and  from  the  mofl  violent  prejudices  m  favour 
of  royalty,  they  have  now  become  more  violently  preju¬ 
diced  in  favour  of  republicaiiifm.  Bad  as  their  govern¬ 
ment  unqiieftionably  was,  the  change  that  has  now  taken 
place  is  not  the  e{fe<ft  of  calm  reafoiiing  and  accurate  in¬ 
quiry  (for  of  that  the  bulk  of  mankind  appears  to  be  in¬ 
capable),  nor  are  their  prejudices  lefs  violent  than  tliey 
were  before.  They  are  changed  indeed ;  but  no  one  will 
deny  that  prejudice,  and  that  of  the  mofl  violent  kind, 
leads  them  on  at  prefent ;  nor  can  any  one  affert  that 
their  new  prejudices  have  rendered  them  more  happy, 
or  their  country  more  fioiirifhiiig,  than  theit  former  ones, 
which  made  them  ciy  Vivele  Roi  under  the  tyrannic  go¬ 
vernment  of  Louis  XIV. 

The  influence  of  prejudice  is  not  more  powerful  in 
fixing  the  political  opinions  of  men,  than  in  didlating 
their  religious  creed.  Every  child  of  a  religious  father 
receives  his  faith  by  inheritance  long  before  he  be  capa¬ 
ble  of  judging  whether  it  be  agreeable  or  difagreeable  to 
the  word  of  God  and  the  light  of  reafon.  This  experi- 
once  (hows  to  be  the  faft  ;  and  found  philofophy  declares 
that  it  cannot  be  otherwife.  Parents  are  appointed  to 
judge  for  their  children  in  their  younger  years,  and  to 
inflru(Sl  them  in  what  they,  fliould  believe,  and  what 
they  ihould  pradlife  in  the  civil  and  religious  life.  This 
IS  a  diclate  of  nature,  and  doubtlcfs  would  have  been 
fo  in  a  ftate  of  perfedl  innocence.  It  is  impoirible  that 
children  fhould  be  capable  of  judging  for  thcmfelves  be¬ 
fore  their  minds  are  furnifhed  with  a  competent  number 
of  ideas,  and  before  they  are  acquainted  with  any  prin- 
afles  and  ru'es  of  juft  reafoning;  and  therefore  they  can 
do  nothing  better  than  run  to  their  parents,  and  receive 
their  diredions  what  they  fhould  believe  and  what 
they  fliould  pradife. 

This  mode  of  tutoring  the  infant  mind,  and  giving 
to  our  inftnidions  the  force  of  prejudice,  before  reafon 
can  operate  with  much  effed,  will,  we  know,  be  hi«  li¬ 
ly  difpleafing  to  many  who  challenge  to  themfelves  alone 
the  epitiiet  of  liberal.  W  ith  them  it  will  be  crairipiiig 
Abfuhitv  genios  and  perverting  the  judgment:  but  we  cannot 
of  keeping  tl'>nking  that  fuch  an  objection,  if  it  Ihould  be 
children  would  be  the  offspring  of  ignorance  j  for  it  re- 

Eorsnt  of  quires  but  very  little  knowledge  of  human  nature  to  be 
frow'the  children  be  not  reftrained  by  authority, 

d7e:do7  wc  do  not  infinuate  a  love  of  good  jirinciples  iii- 

prtjudicc.  their  minds,  bad  ones  will  iiftmiiate  themfelves,  and 
a* little  time  will  give  them  the  force  of  inveterate  preju¬ 
dice,  which  all  the  future  efforts  of  reafon  and  philofo- 
phy  will  find  it  difficult  to  eradicate.  The  idea  of  keep¬ 
ing  a  child  ignorant  of  the  being  of  a  God,  and  the 
grand  duties  of  morality  and  religion,  tiU  he  fluill  conic 
to  years  of  dlfcretiou,  and  then  allowing  him  to  reafon 
them  out  for  Inmfclf,  is  an  abfurd  chimera  :  it  is  an  ex- 
perimtmt  which  never  has  been  tried,  which  to  us  it  ap¬ 
pears  impoffible  to  tiy,  and  which,  if  it  could  be  tried, 
could  not  poffibly  produce  any  good  tffca.  Fox  fup- 


ppfe  we  had  a  yoot!i  juft  arrived  at  years  of  dircf'et!a!?| 
totally  ignorant  pf  all  thefe  things,  and  unbialTed  to 
any  fyftem  of^  opinions,  or  rather  pofTcfted  of  no  opi¬ 
nions  at  all — -it  would,  in  the  firft  place,  we  fufpeel,  be 
abfohitcly  neceffary  to  direCl  his  thoughts  into  a  parti¬ 
cular  train,  and  for  foine  perfon  to  lead  him  on  frorn 
one  idea  to^  another,  till  he  Ihould  arrive  at  forne  conclu- 
fion  ;  but  in^  all  this  there  is  the  iniliiencc  of  autho¬ 
rity,  afTociution,  and  of  prejudice. 

It  being  therefore  abfolutely  neceffar)’  that  fentiments  OnVm  of 
of  religion  be  inftilled  into  the  minds  of  children  before  ^>ig‘^try, 
they  be  capable  of  difeovering  by  the  ufe  of  their  reafon 
whether  thofe  fentiments  be  juft  or  not,  it  need  not 
excite  wonder,  nor  is  it  any  reflexion  upon  religion,, 
that  molt  men  adhere  with  bigotry  to  the  creed  of 
their  fathers,  and  fiipport  that  creed  by  arguments 
which  could  carry  convidion  to  no  minds  but  their 
own.  I  he  love  and  veneration  which  they  bear  to  the 
memory  of^  thofe  from  whom  they  imbibed  their 
earlieft  opinions,  do  not  jierniit  them  to  perceive  either 
the  falfehood  of  thofe  opinions,  or  their  little  importance,, 
fuppofmg  them  true.  Hence  the  many  frivolous  dif- 
putes  which  have  been  carried  on  among  Chriftians 
and  hence  the  zeal  w  ith  which  fonic  of  them  maintain^ 
tenets  wliicli  are  at  once  contraiy  to  feripture,  to  reafon,, 
and  to  common  fenfe.  A  due  refledioii,  however,  on 
thefonrceof  all  prejudices  ought  to  moderate  this  zeal; 
for  na  man  is  wholly  free  from  that  bias  whicJi  he 
IS  fo  ready  to  condemn  in  others :  and  indeed  a  man 
totally  free  from  prejudice,  would  be  a  more  unhappy  be¬ 
ing  than  the  mofl  violent  bigot  on  earth.  In  fcience,  he 
would  admit  nothing  which  he  could  not  himfelf  de- 
monftrate ;  in  bniuieis,  he  would  be  perpetually  at  a. 
hand  for  want  of  motives  to  influence  his  condud :  be 
could  have  110  attachment  to  a  particular  country ;  and 
therefore  mull  be  without  patriotifni,  and  without  the 
folaces  of  frieiidihip  ;  and  his  religion,  we  are  afraid, 

'would  be  cold  and  Hfelefs. 

What,  it  will  be  faid,  arc  the  authors  of  a  work 
which  profefies-  to  enlighten  the  public  mind  by  layingfion^an/*^ 
before  it  a  general  view  of  fcience  and  literature,  become 
at  laft  the  advocates  of  prejudice,  which  is  the  bane  of 
fcience,  and  the  prop  of  ftiperJUtion  P  No,  we  are  advo¬ 
cates  for  no  prejudice  which  is  either  inimical  to  fcience 
or  friendly  to  abfiirdit)’;  but  we  do  not  think  that  the 
moralill  would  ad  wifely  who  ihould  defert  his  proper 
bnljncfs  to  make  himfelf  mailer  of  the  higher  mathema¬ 
tics,  merely  that  he-  might  not  be  obliged  to  trull  occa- 
fionally  to  tlie  demonftrations  of  others.  The  writer  of 
this  ai  ticle  is  not  flailed  in  trade ;  but  it  is-  not  his  opi¬ 
nion  that  the  merchant  would  foon  grow  rich,  who-^ 

Ihould  never  make,  a  bargain  till  he  had  prevloufly  cal¬ 
culated  with  inathemati-cal  exadnefs-  all  the  probabili¬ 
ties  of  hivS  gain  or  lofs.  That  todiffolve  all  tlie  ailbcia- 
tions  which  are  the  fource  of  piirtial  attachments  oF 
kindred,  affedlion,  and  private  friendfhip,  would  tend  to^ 
promote  the  public  happinefs,  we  cannot  poffibly" believe- 
And  we  think,  that  the  experience  of  the  prefent  event- 
ful  day  abundantly  confirms  Mr  Hume’s  opinion,  that 
far  from  endeavouring  to  extirpate  the  people’s  prejudi¬ 
ces  in  favour  of  birth  and  family,  we  fliould  cherifli  fuch 
fentiments,  as  being  abfolutely  requifite  to  preferve  a  due 
fubordiiiation  in  focicty.  That  men  would  be  better 
Chriftians  if  they  were  to  receive  no  religious  inflrudion 
till, they  fhouId.be  able  by  their  own  reafon  to  judge  of 
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f  }tf  daily  cbfemtiorj  does  not  warrant  \19  to  con- 

-  d’^de  ;  for  we  fee  thofe  who  have  feldom  heard  of  God 

when  children,  “  live  without  him  in  the  world’'  when 
tliey  are  men. 

pernicious  prejudices  we  have  traced  to  tkeir  fo\irce 
elfewhcre,  and  fhowu  how  tliey  may  be  bell  prevented 
hy  proper  attention  in  the  education  of  children.  (.See 
Metaphysics,  98).  We  fliall  only  add  here,  that 
the  earlier  fuch  attention  is  paid,  the  more  effedtual  it 
will  be  found ;  and  that  it  is  much  eaiier  to  keep  pre¬ 
judices  out  of  the  mind  than  to  remove  them  after 
they  have  been  admitted.  This  however  mull  be  fome- 
tiines  attempted;  and  wdiere  prejudices  are  ilrong,  fe- 
veral  metliods  have  been  recommended  for  rendering  the 
attempt  fuccefsful.  The  following  are  taken  inollly  from 
1 1  Dr  Watts’s  improvement  of  the  mind, 

IVoper  me-  j  ^  Never  attack  the  prejudice  direBly^  but  lead  the  per- 
Lm'ovhg  under  its  influence  flep  by  Hep  to  the  truth, 

|/rcjuJicc5.  Perhaps  your  neighbour  is  under  the  influence  fuper^ 
Jlition  and  Idgotry  in  the  Jimpllnly  of  his  foul ;  you  muil 
not  "immediately  run  upon  him  with  violence,  and  Ihow 
him  the  ablurdity  or  folly  of  his  own  opinions,  though 
you  might  be  able  to  fet  them  in  a  glaring  light ;  but 
you  mull  rather  begin  at  a  dillance,  and  ellablilh  his 
afTent  to  fome  familiar  and  eafy  propofitions,  which- 
have  a  tendency  to  refute  bis  mtilakes,  and  to  confinn 
tlie  truth  ;  and  then  filently  obferve  wliat  impreflion 
this  makes  upon  him,  and  proceed  by  flow  degrees  as 
he  is  able  to  bear,  and  you  mull  carry  on  the  work  per¬ 
haps  at  diflant  feafons  of  converfation.  The  tender 
or  difeafed  eye  cannot  bear  a  deluge  of  light  at  once. 

Overhajiinefs  and  vehemence  in  arguing  is  oftentimes 
the  effedl  of  pride  ;  it  blunts  the  poignancy  of  the  ar¬ 
gument,  breaks  its  force,  and  difapiiomts  the  cud.  If 
you  were  to  convince  a  perfoii  ol  tiie  falfehood  of  the 
doBrine  of  tranfubjlantiationy  and  you  take  up  the  con- 
fecrated  bread  before  him  and  fay,  “  You  may  fee,  and 
tade,  and  feel,  this  is  nothing  but  bread ;  therefore  w’hilfl 
you  aflert  that  God  commands  yon  to  believe  it  is  n’A 
breads  you  mod  wickedly  acciife  God  of  commanding 
you  to  tell  a  He.’'  This  fort  of  language  would  only 
raife  the  indignation  of  the  peifon  againll  you,  inflead 
of  making  any  iinpreflions  upon  him.  He  will  not  fo 
much  as  think  at  all  on  the  argument  you  have  brought, 
but  he  rages  at  you  as  profane  vuretch^  fetting  up 
your  own  fenfe  and  reafon  above  facred  authority  ;  fo 
that  though  w'hat  you  afiirm  is  a  truth  of  great  evi¬ 
dence,  yet  you  lofe  the  benefit  of  your  whole  argu¬ 
ment  by  an  ill  management,  and  the  unrcafoiiable  ufe 
of  it. 

2.  Where  the  prejudices  of  mankind  cannot  be  con¬ 
quered  at  once,  but  will  rife  up  in  anus  againll  the 
evidence  of  truth,  there  we  mull  make  fome  allow¬ 
ances,  and  yield  to  tfein  for  the  pnfent,  as  far  as 
v/e  can  fiftly  do  It  without  real  injuiy  to  truth  ;  and 
if  we  would  have  any  fuccefs  in  our  endeavours  to 
convince  the  world,  we  mull  pra£life  thivS  complaifance 
for  the  benefit  of  mankind.  Take  a  lludent  who  has 
deeply  Imbibed  the  principles  of  the  Peripatetics^  and 
imagines  certain  immaterial  beings,  called  fuflantial  forms ^ 
to  inhabit  every  herb,  flower,  mineral,  metal,  fire,  wa¬ 
ter,  &c.  and  to  be  the  fprlng  of  all  its  properties  and 
operations  ;  or  take  a  Platonill,  who  believes  an  anima 
mundi^  an  uuiverfal  foul  of  the  world,"  to  pervade  all 
feodies,  to  a£l  in  and  by  them  according,  to  their*  nature, 


and  indeed  to  give  them  their  nature  an.!  their 
powers  ;  perhaps  it  may  be  very  hard  to  coirnnce  there 
perfons  by  arguments,  and  conllruin  them  to  yield  up 
thofe  fancies.  Well  then,  let  the  one  believe  his  unt^ 
verfal feuf  and  the  other  go  on  with  his  notion  of fub^ 
Jiantial forms^  and  at  the  lame  time  teach  them  how  by 
ceitain  original  laws  of  motion,  and  the  various  flzes, 
lhapes,  and  fitnations  of  the  parts  of  matter,  allow*, 
ing  a  continued  divine  concoAirfe  in  and  with  all,  the 
fevend  appearances  in  nature  may  be  folved,  and  the 
variety  of  etlecls  produced,  according  to  the  corpufeu^ 
lar  philofophy,  improved  by  Defenrtes^  Mr  Boyle,  and  Sir 
Jfaac  Nefivton  ;  and  when  they  have  attained  a  degree 
of  flxill  in  this  fcience,  they  will  fee  tiiefe  airy  notions 
of  theirs,  thefe  imaginary  pow’ers,  to  be  io  iifelefs  and 
unnecefTary,  that  they  will  drop  them  of  their  own  ac¬ 
cord.  The  Perlpateiic  forms  will  vanilh  from  the  mind 
like  a  dream,  and  the  Platonic  foul  of  the  <iuorld  <wlll  ex^ 
ptre* 

We  may  give  another  inflance  of  the  fame  praclice, 
where  there  is  a  prejiidicate  fondnefs  of  particular  words 
aiidphrafes.  Swppofe  a  man  is  educated  in  an  unhappy  form 
of  fpeech,  whereby  he  explains  fome  jm./  doSrine  of  the 
gofpel,  and  by  the  means  of  tins  phrafe  he  has  imbibed 
a  very  falfe  idea  of  that  dodrine  ;  yet  he  is  fo  bigot- 
ted  to  his  form  of  words,  that  he  imagines  if  thofe 
wT>rds  are  omitted  the  foim  is  loll.  Now,  if  we  can¬ 
not  poflibly  pt  rfuade  him  to  part  with  his  improper 
terms,  we  will  indulge  them  a  little,  and  tiy  to  explain 
them  in  a  feriptural  fenfe,  rather  than  let  him  go  on  in 
his  millaken  ideas.  A  perfon  who  has  been  bred  a 
pijl,  knows  but  little  of  leligion,  yet  he  refolves  never 
to  part  from  the  Roman  Cudioltc  faith,  and  is  obltiuately 
beat  againll  a  change.  Now  it  cannot  be  unlawful  to 
teach  fuch  an  one  the  true  Chrillian,  /,  e.  the  Prott* 
Jlant  religion,  out  of  the  Epfle  to  the  Romans,  and  fhow 
him  that  tlie  fame  dodrine  is  contained  in  the  Catholic 
Epijiles  of  St  PeUr,  James,  and  Jude ;  and  thus  let  him 
live  and  die  a  good  Chrillian  in  the  belief  of  the  rein 
gion  taught  him  out  of  the -New  I'ellament,  while  he 
imagines  he  is  a  Roman  Catholic  Hill,  becaufe  he  findij 
the  dodrinc  he  is  taught  in  the  (.athollc  Epiftles  and' 
in  that  to  the  Romans  Sometimes  wx  may  make  uie 
of  the  very  prejudices  under  which  a  perfon  labours-,* 
In  order  to  convince  him  of  fome  particular  truth,  and 
argue  with  him  upon  his  own  profelTed  principles  atr 
though  they  were  true.  Suppofe  a  Je%o  lies  flek  of  a  fe¬ 
ver,  and  is  forbid  flelh  by  his  phyfleian  ;  but  hearing* 
that  rabbits  were  provided  for  the  dinner  of  the  family, 
defired  carnellly  to  eat  of  them  ;  and  fiippofe'he  became 
impatient,  becaufe  his  phyfician  did  not  permit  him,  and 
he  infilled  upon  it  tluit  it  could  do  him  no  hurt — furcl)? 
rather  than  let  him  pcrfill  in  that  fancy  and  that  delire,  to 
the  danger  of  his  life,  we  might  tell  him  tiiat  thefe  animal? 
were  llrangled,  a  fort  of  food  forbidden  by  the  Jowiflilaw, 
though  we  ourfclves  might  believe  that  law  to  be  aboliilied. 

Where  wc  find  any  perfon  oblllnatcly  perfilling  in  a 
millake  in  oppofition  to  all  reafon,  efpecially  if  the 
millake  be  very  injurious  or  j^rnicious,  and  wx  know 
this  perfon  will  hearken  to  the  fentiment  or  authority 
of  fome  favourite  name;  it  Is  needful  fometimes  to  urg^ 
the  opinion  and  authority  of  that  favourite  perfon, fince  that 
is  likely  to  be  regarded  much  more  than  reafon.  \  ?  e 
are  almoil  afhamed  indeed  to  fpeak  of  ufmg  any  injlntncc 
of  authority  in  reafoning  or  argument ;  but  in  fom<; 
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.mended. 
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Prejudice  cafes  It  Is  better  that  poor,  filly,  perverfe,  obflhiate 
Fremon  flioiild  be  perfuaded  to  judge  and  a6l  right, 

by  a  veneration  for  the  fenfe  of  others,  than  to  be 
left  to  v/andcr  In  pernicious  errors,  and  continue  deaf 
to  all  argument,  and  blind  to  all  evidence.  They  arc 
but  children  of  a  larger  hze  ;  and  fince  they  perlift  all 
.their  lives  in  their  minority,  and  rejedl  all  true  reafon- 
ing,  furely  we  may  try  to  perfuade  them  to  pradife 
what  is  for  their  own  interell  by  fuch  childilh  reafons 
as  they  will  hearken  to.  We  may  overawe  them  from 
purfuing  their  own  ruin  by  the  terrors  of  a  folemn  Hia- 
dow,  or  allure  them  by  a  fugar  plum  to  their  own  happl- 
iiefs.  ^  But  after  all,  we  muft  conclude,  that  wherefo- 
cver  it  can  be  done,  it  .is  beft  to  remove  and  roof  out 
thofe  prejudices  which  obftrud  the  entrance  of  truth  In¬ 
to  the  mind,  rather  than  to  palliate,  humour,  or  In¬ 
dulge  them  ;  and  fometimes  this  mull  neceffarily  be 
done,  before  yon  can  make  a  perfon  part  wdth  fome  be¬ 
loved  error,  and  lead  him  into  better  fentiments. 

the  whole,  we  woidd  recommend  more  mutual 
forbearance  forbearance  and  lefs  acrimony  than  is  commonly  found 
recom-  among  writers  on  difputcd  fubjedls,  as  the  only  means 
by  which  our  differences  in  religion,  politics,  and  fcience, 
ever  can  be  healed,  and  truth  certainly  difeovered.  If 
men  were  kfs  violent  in  defending  their  particular 
opinions,  they  would  always  gain  a  more  patient  hear¬ 
ing,  they  would  be  lefs  fufpeded  of,  and  lefs  liable  to, 
prejudice,  and  of  coiirfe  more  apt  either  to  convince 
or  to  be  convinced.  They  would  llkewife  by  fo  doing 
fhow,  in  the  moil  unequivocal  manner,  their  attention 
to  found  philofopliy,  and  above  all  to  genuine  Clirl- 
fllanity;  which,  though  It  is  far  from  encouraging  feep- 
ticifm,  or  a  temporizing  fpirlt,  recommends,  in  the 
flrongefl  terms,  among  all  Its  profeffors,  umverfal  cha^ 
rity  and  mutual forbearance^  See  Probabilfty,  Truth, 
and  Superstition. 

PRELATE,  an  ecclefiaftic  raifed  to  fome  eminent 
and  fiiperior  dignity  in  the  church  ;  as  bifhops,  archbi- 
fhops,  patriarchs,  occ. 

PRELIMINARY,  in  general,  denotes  fomething 
to  be  examined  and  determined  before  an  affair  can  be 
treated  of  to  the  purpofe. 

PRELUDE,  in  mufic.  Is  ufually  a  flourifli  or  irre¬ 
gular^  air,  which  a  mufician  plays  off-hand,  to  try  If  his 
inflrument  be  In  tune,  and  fo  lead  him  into  the  piece 
to  be  played. 

PREMISSES,  in  logic,  an  appellation  given  to  the 
two  firfl  propofitions  of  a  fyllogifm.  See  Logic. 

Premisses,  In  law,  properly  fignifies  the  land,  &c. 
mentioned  in  the  beginning  of  a  deed. 

PREMIUM,  or  Pr.’emium,  pi'opeily  fignifies  a  re¬ 
ward  or  recompenfe  :  but  it  is  chiefly  ufed  in  a  mer¬ 
cantile  fenfe  for  the  fum  of  money  given  to  an  infurer, 
whether  of  fhips,  houfes,  lives,  5cc.  See  Insurance. 

PREMNA,  In  botany  ;  a  genus  of  the  angiofper- 
mia  order,  Wonging  to  the  didynamia  clafs  of  plants. 
1  he  calyx  is  bllobed  ;  the  corolla  qiiadrifid  j  the  beiTy 
q[uadrIlocular  ;  the  feeds  folitary. 

P  RE  MON  ST  R  ANTES,  or  Pr^monstraten- 

SES,  a  religious  order  ©f  regular  canons  inftituted  in 

1120,  by  b.  Norbert  ,;  and  thence  alfo  called  Norber^ 
tines. 

The  firfl  monaft^  of  this  order  was  built  by  Ner- 
bert  in  the  Me  of  France,  three  leagues  to  the  4eft  of 
Laon  j  which  he  called  Pnmonjlre,  Pntmonjlratum,  and 
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hence  the  order  itfelf  derived  its  name  ,•  though  as  to  the  Premon- 
occafion  of  that  name,  the  writers  of  that  order  are  di-  fi^antes 
vided.  At  firfl  the  religious  of  this  order  were  fo  very  p  . 
poor,  that  they  had  only  a  fingle  afs,  which  ferved  to 
carry  the  wood  they  cut  down  every  morning,  and  fent 
to  Laon  in  order  to  purchafe  bread.  But  they  foon  re¬ 
ceived  fo  many  donations,  and  built  fo  many  monaflc- 
ries,  that  In  30  years  after  the  foundation  of  the  order, 
they  had  above  ico  abbeys  In  France  and  Germany  : 
and  inprocefsof  time  the  order  fo  increafed,  that  it  had 
monafleries  in  all  parts  of  Chriflendom,  amounting  ta 
1000  abbeys,  300  provoflfhips,  a  vail  number  of  prio¬ 
ries,  and  500  nunneries.  But  they  are  now  greatly  di- 
mlnlihed.  The  rule  they  followed  was  that  of  St  Au- 
guftine,  with  fome  flight  alterations,  and  an  addition  of 
certain  fevere  laws,  whofe  authority^did  not  long  furvive 
their  founder. 

Fhe  order  was  approved  by  Honprius  II.  in  1126^  .f 

and  again  by  feveral  fucceeding  popes.  At  firfl  the 
abflliience  from  fiefh  wa^*  rigidly  obferved.  In  1245 
Innocent  IV.  complained  of  its  being  negledled  to  a 
general  chapter.  In  i  288,  their  general,  William,  pro¬ 
cured  leave  of  pope  Nicholas  IV.  for  thofe  of  the  order 
to  eat  fiefh  on  journep.  In  146  ,  Pins  II.  granted 
them  a  general  permiflion  to  eat  meat,  excepting  from 
Septuagefima  to  Eafler,  The  drefs  of  the  religious  of 
this  order  is  white,  with  n  fcapulary  before  the  caffock. 

Out  of  doors  they  wear  a  white  cloak  and  white  hat  ; 
v.athin,  a  little  camail ;  and  at  church,  a  furpllce,  &c. 

In  the  fitfl  monafleries  built  by  Norbert,  there  was 
one  for  men  and  another  for  women,  only  feparated  by 
a  wall.  In  1137,  by  a  decree  of  a  general  chapter, 
this  pra6lice  was  prohibited,  and  the  women  removed 
out  of  thofe  already  built,  to  a  greater  diftance  from 
tliofe  of  the  men. 

The  Prasmonflratcnfes,  or  monks  of  Premontre,  vul¬ 
garly  called  avhite  canons ^  came  firfl  into  England,  A.  D, 

1146.  Their  firfl  monallery,  called  New^houfe^  was 
erei^ed  in  Lincolnfhire,  by  Peter  de  Saiilia,  and  dedi-  ' 
cated  to  St  Martial.  In  the  reign  of  Edward  I.  this 
order  had  27  monafleries  in  England; 

PREhJANTHES,  in  botany;  A  genus  of  the 
polygamia  asqualis  order,  belonging  to  the  fyngenefia 
clafs  of  plants  ;  and  in  the  natural  method  ranking  un¬ 
der  the  49^^  order,  Compofiti^e,  The  receptacle  is  na¬ 
ked  ;  the  calyx  calyculated  5  the  pappus  is  fimple,  and 
almofl  fefiile  ;  the  florets  are  pkiced  in  a  fingle  feries. 

PRENOMEN,  Pr^nomen  ,  among  the  ancient  Ro¬ 
mans,  a  name  prefixed  to  their  family  name,  and  an- 
fwering  to  our  Chrllllan  name;  fuch  are  Caius,  Lucius, 

Marcus,  &c. 

PRENOTION,  PRi^:NOTio,  or  Pr (Recognition  is  a 
notice  or  piece  of  knowledge  preceding  fome  other  in 
refpe6l  of  time.  Such  is  the  knowledge  of  the  antece¬ 
dent,  which  mufl  precede  that  of  the  conclufion.  It  is 
ufed  by  Lord  Bacon  for  breaking  of  an  endlefs  fearch, 
which  he  obferves  to  be  one  of  the  principal  parts  of 
the  art  of  memoiy.  For  when  one  endeavours  to  call 
any  thing  to  mind,  without  fome  previous  notion  or 
perception  of  what  Is  fought  for,  the  mind  exerts  itfelf 
and  flrives  In  an  endlefs  manner :  but  if  it  hath  any 
fhort  notion  before-hand,  the  infinity  of  the  fearch  is 
prefently  cut  off,  and  the  mind  hunts  nearer  home,  as 
in  an  Inclofure.  ^  Thus  verfe  is  eafier  remembered  than 
profe  ;  becaufe  if  we  Hick  at  any  word  in  a  verfe,  we 

have 


P  R  E  C  487  1  P  R  E 


frepira-  have  a  previous  notion  that  It  Is  luch  a  word  as  muft. 
tion.  ftand  In  a  verfe.  Hence  dfo,  order  is  a  manifeft  help 
to  memory ;  for  here  Is  a  previous  notion,  that  the 
thing  fought  for  mufl  be  agreeable  to  order.  Bacon’s 
Works  Af  r,  voL  i.  p.  '  36.  and  vol.  ii.  p.  473. 

PREPARATION,  in  a  general  fenfe,  the  of 
difpofing  tilings  in  fucli  a  manner  as  to  render  any  fore- 
feen  event  more  advantageous  or  lefs  hurtful  according 
to  its  nature. 

Preparation  0/  Di^onances,  in  niufic,  Is  their  dif- 
pofition  in  harmony  in  fuch  a  manner,  that,  by  fome- 
thing  congenial  in  what  precedes,  they  may  be  ren¬ 
dered  lefs  harfh  to  the  ear  than  they  would  be  without 
that  precaution ;  according  to  this  definition,  every 
difeord  ought  to  be  prepared.  But  when,  in  order  to 
prepare  a  diffonance,  it  is  exaefted  that  the  found  which 
forms  it  fliould  before  have  formed  a  confonance,  then 
there  is  fundamentaHy  but  one  fingle  diffonance  which 
is  prepared,  viz.  the  feventh.  Nor  is  even  this  prepa¬ 
ration  neceffaiy  in  the  chord  which  contains  the  feii- 
fihle  note,  becaufe  tlien  the  diffonance  being  charadle- 
riftical,  both  in  its  chord  and  in  its  mode,  the  ear  has 
fufficient  reafon  to  expedf  it  ;  it  accordingly  does  ex- 
pe6l  it,  and  recognife  it ;  nor  is  either  deceived  with  re- 
fpe^  to  its  chord  nor  its  natural  prog-refs.  But  when 
the  feventh  is  heard  upon  a  fundamental  found  which 
Is  not  effential  to  the  mode.  It  ought  then  to  be  prepa¬ 
red,  in  order  to  prevent  all  ambiguity  ;  to  prevent  the 
ear,  whilft  liffening  to  this  note,  from  iofing  its  train  : 
and  as  this  chord  of  the  feventh  may  be  inverted  and 
combined  in  feveral  different  manners,  from  this  arife 
likewife  a  number  of  different  ways  by  which  It  may 
feem  to  be  prepared,  which,  in  the  main,  always  iffue 
however  in  the  fame  thincr. 

O 

In  making  ufe  of  diffonances,  three  things  are  to  be 
confidered  ;  viz.  the  chord  which  precedes  the  diffo- 
nance,  that  in  which  it  is  found,  and  that  which  is  im¬ 
mediately  fubfequent  to  it.  Preparation  only  refpedls 
the  two  firll ;  for  the  third,  fee  Resolution. 

When  we  would  regularly  prepare  a  difeord  in  or¬ 
der  to  arrive  at  its  chord,  we  muft  choofe  fuch  a  ca¬ 
reer  of  the  fundamental  bafs,  that  the  found  which 
forms  the  diffonance  may  be  a  protradfion  into  the 
perfedl  time  of  the  fame  note  which  formed  a  confo¬ 
nance  formerly  ftruck  in  the  imperfedt  in  the  preceding 
chord  ;  this  is  what  we  call  fmeopatmu  See  Sihco- 

PATION. 

From  this  preparation  two  advantages  refult ;  viz. 

That  there  is  neceffarily  an  harmonical  connection 
between  the  two  chords,  fince  that  connection  is  form¬ 
ed  by  the  diffonance  itfelf ;  and,  2.  That  this  diffo¬ 
nance,  as  it  is  nothing  elfe  but  the  continuation  of  the 
fame  found  which  had  formed  a  cowfonance,  becomes 
much  lefs  harfh  to  the  ear  than  it  would  have  been 
with  any  found  recently  ftruck.  Now  this  is  all  that 
we  exped  to  gain  by  preparation.  See  Cadence, 
Discord,  and  Harmony* 

By  what  has  been  juft  faid,  it  will  appear  that  there 
is  no  other  part  peculiarly  deftined  for  preparing  the 
diffonance,  except  that  in  which  it  is  heard  ;  fo  that  if 
the  treble  lhall  exhibit  a  diffonance,  that  muft  be  lin- 
copated ;  but  if  the  diffonance  is  in  the  bafs,  the  bafs 
muft  he  fincopated.  Though  there  is  npthing  here 
but  what  is  quite  fimple,  yet  have  mafters  of  mufic  mi- 
fcrably  embroiled  the  whole  matter. 


Some  diflbnanccs  may  be  found  which  tft  never  pre- 
pared  ;  fuch  is  the  fixth  fuperadded  :  fomc  which  are 
very  unfrequently  prepared  j  fuch  is  the  diminifhed  fe- 
venth. 

Preparations,  in  pharmacy,  the  medicines  when 
mixed  togetlier  in  fuch  a  manner  as  to  be  fit  for  the 
ufe  of  the  patient.  See  Pharmacy,  Part  II. 

Preparations,  in  anatomy,  the  parts  of  animal 
bodies  prepared  and  preferved  for  anatomical  ufes. 

The  manner  of  preferving  anatomical  preparations, 
is  either  by  drying  them  thoroughly  in  the  air,  or 
putting  them  into  a  proper  liquor. 

In  drying  parts  which  are  thick,  when  the  weather 
is  warm,  care  muft  be  taken  to  prevent  putrefadlion, 
fly-blows,  infedts,  &c.  This  is  eafily  done  by  the  ufe  g; 

of  a  folution  of  corrofive  fubllmate  in  fpirit  of  wine,  ’  *  ’ 

In  the  proportion  of  two  drams  of  fublimate  to  a 
pound  of  fpirit :  the  part  fliould  be  moiffened  w’ith 
this  liquor  as  it  dries,  and  by  this  method  the  body  of 
a  child  may  be  kept  fafe  even  in  fummer.  Dried  pre¬ 
parations  are  apt  to  crack  and  moulder  away  in  keep¬ 
ing  ;  to  prevent  this,  their  f^rface  fhould  be  covered* 
with  a  thick  varnifii,  repeated  as  often  as  occafion  re^ 
quires. 

Though  feveral  parts  prepared  dry  are  ufeful,  yet 
others  muft  be  fo  managed  as  to  be  always  flexible, 
and  nearer  a  natural  flute.  The  difficulty  has  been  to 
find  a  proper  liquor  for  this  purpofe.  Dr  Monro  fays, 
the  beft  he  know'S  is  a  well  redlilied  colourlefs  fpirit  of 
wine,  to  which  is  added  a  fmall  quantity  of  the  fpirit 
of  vitriol  or  nitre.  When  tliefe  are  properly  mixed, 
they  neither  change  their  colour  nor  tlic  confiftence  of 
the  parts,  except  where  there  are  ferous  or  mucous 
liquors  contained  in  them.  The  brain,  even  of  a 
young  child,  in  this  mixture  grows  fo  firm  as  to  admit 
of  gentle  handling,  as  do  alfo  the  vitreous  and  cry- 
ftalline  hnmours  of  the  eye.  The  liquor  of  the  feba- 
ceous  glands  and  the  femen  are  coagulated  by  this 
fpirituous  mixture  ;  and  It  heightens  the  red  colour  of 
the  injedlion  of  the  blood-veffels,  fo  that  after  the  part 
has  been  in  it  a  little  time,  feveral  veffels  appear  which 
were  befor  invifible.  Iff  you  will  compare  thefe  effedls 
with  what  Riiyfch  has  faid  of  his  balfam,  you  will  find 
the  liquor  above-mentioned  to  come  very  near  to  it. 

The  proportion  of  the  two  fpirlts  muft  be  changed 
according  to  the  part  prepared.  For  the  brain  and 
humours  of  the  eye,  you  muft  put  tvw)  drams  of  fpirit 
of  nitre  to  one  pound  of  fpirit  of  wine.  In  preferving 
other  parts  which  are  harder,  30  or  40  drops  of  the 
acid  will  be  fufficient ;  a  larger  quantity  will  make 
bones  flexible,  and  even  diffolve  them.  The  part  thus 
preferved  fliould  be  always  kept  covered  with  the 
liquor  :  therefore  great  care  fliould  be  taken  to  flop 
the  mouth  of  the  glafs  with  a  waxed  cork  and  a  blad¬ 
der  tied  over  it,  to  prevent  the  evaporation  of  the 
fpirit ;  fomc  of  which,  notwithllanding  all  this  care, 
will  fly  off ;  therefpi  e  frefh  muft  be  added  as  there  is 
occafion.  When  the  fpirits  change  to  a  dark  tlndlure, 
which  will  fometimes  happen,  they  fhould.  be  poured 
off,  and  fielh  put  in  their  room  >  but  with  feme  what 
lefs  acid  than  at  firft. 

The  glaffes  which  contain  the  preparations  fliould . 
be  of  the  fineft  fort,  and  pretty  thick;  for  through 
fuch  the  parts  may  be  feen  very  diftin^ly,  and  of  a 
true  colour,  and  the  objeft  will  be  fo  magnified  as  to 

ihow' 
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Pfej  cnfed  Hiow  vdTcls  in  the  glafs  v,inch  out  of  it  were  not  to  be  cumftance  ; 


fl 

Preroga¬ 

tive. 


feen. 

As  the  glafs  when  filled  with  the  liquor  has  a  cer- 
tain  focus,  it  is  necefi^uy  to  keep  the  preparation  at  a 
proper  diftance  from  the  fides  of  it,  which  is  caiily 
done  by  little  (licks  fultably  placed,  or  by  fufpending 
it  by  a  thread  in  a  proper  fituation.  The  operator 
(houid  be  cautious  of  putting  his  fingers  in  this  liquor 
oftcncr  than  is  abfolutely  nezdhry ;  becaule  it  brings 
on  a  numbnefs  on  the  fldn,  which  makes  the  fingers  un6t 
for  any  nice  operation.  The  hell  remedy  for  this  is  to 
wafh  them  in  water  mixed  with  a  few  drops  of  oil  of 
tartar  per  deliqiiium. 

Dr  Chrill.  Jac.  Trew  prefers  the  reftined  fpirit  of 
grain  for  prcfer\ing  anatomical  preparations  to  fpirit  of 
wine,  or  to  compofitions  of  alcohol,  amber,  camphor, 

6:c.  becaufc  thefe  foon  change  into  a  brown  colour, 
whereas  the  fpirit  from  malt  preferves  its  limpid  ap* 
pearance.  When  any  part  is  to  be  preferved  wet, 
v/afh  it  with  water  till  it  is  no  more  tindlured.  The 
water  is  next  to  be  wafhed  away  with  fpirits,  and  then 
the  preparation  Is  to  put  among  fpirits  in  a  glafs, 
the  mouth  of  which  is  to  be  clofely  covered  with  a 
glafs  head,  over  which  a  wet  bladder  and  leaf-tin  are 
to  be  tied.  Com,  Lit,  Norimb,  1731,  fimejl.  1 .  fpecim,  9. 

See  alfo  Poit^s  Anatomical  InJiruSor^  and  American 

wfadion^y  vol  ii.  p,  366. 

PREPENSED,  in  law,  denotes  fore-thought.  In 
which  fenfe  we  fay  prepenfed  malice,  &:c.  If,  when  a 
mail  is  (lain  upon  a  fiidden  quarrel,  there  were  malice 
prepenfed  formerly  between  them,  it  makes  it  mur¬ 
der  ;  and,  as  It  is  called  in  fome  flatutes,  prepenfed  mtir- 
ther, 

PREPOSITION,  in  grammar,  one  of  the  parts  of 
fpeech,  being  an  indeclinable  particle  which  yet  ferves 
to  govern  the  nouns  that  follow  it ;  fuch  as  per,  pro, 
propter  ;  and  through,  for,  with,  &c. 

F.  Puffier  allows  it  to  be  only  a  modificative  of  a 
part  of  fpeech,  ferving  to  circumllantiate  a  noun. 

PREPUCE,  in  anatomy,  the  forefein  ,  being  a  pro¬ 
longation  of  the  cutis  of  the  penis,  covering  the  glans. 

See  Anatomy,  n'^  107. 

PREROGATIVE,  an  exclufive  or  peculiar  prlvi- 
legc. 

Royal  pRF.R0OAr/rF,  that  fpecial  pre-eminence  which 
the  king  hath  over  and  above  all  other  perfons,  and 
cut  of  the  ordinary  courfe  of  the  common  law,  in 
right  of  his  regal  dignity.  It  fignifies  in  its  etymolo¬ 
gy  (from  pr<f  and  ro^o)  fomething  that  is  required  or 
demanded  before,  or  in  preference  to,  all  others.  And 
hence  it  follows,  that  it  mud  be  in  its  nature  fingular 
and  eccentrical ;  that  it  can  only  be  applied  to  thofe 
rights  and  capacities  which  the  king  enjoys  alone  in 
contradiflindlion  to  others,  and  not  to  thofe  which  he  ^ 

■  enjoys  in  common  w'ith  any  of  his  fubje6ls  ;  for  if  once,  (hall  now  proceed  to  enumerate. 
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the  right  of  fending  ambaSadors,  of 
creating  peers,  and  of  making  war  or  peace.  But 
fuch  prerogatives  as  are  incidental  bear  always  a  rela* 
tion  to  fomething  elfe,  diftin^t  from  the  king’s  per- 
fon  j  and  are  indeed  only  exceptions,  in  favour  of  the 
crown,  to  thofe  general  rules  that  «'Bre  cflabliffied  for 
the  reft  of  the  community :  fuch  as,  that  no  coils  ffiaU 
be  recovered  againft  the  king ;  that  the  king  can  ne¬ 
ver  be  a  joint  tenant ;  and  that  his  debt  (hall  be  pre¬ 
ferred  before  a  debt  to  any  of  his  fubjefts. 

1  hefe  fubftantive  or  dire£l  prerogatives  may  again 
be  divided  into  three  kinds:  being  fuch  as  1‘egard, 
firft,  the  king’s  royal  charaBer  or  dignity  ;  fecondly, 
his  royal  authority  or  po^er  ;  and,  laftly,  his  royal  />- 
come.  Thefe  are  neceflary',  to  fecure  reverence  to  his 
perfon,  obedience  to  his  commands,  and  an  affluent 
fupply  for  the  ordinary  expences  of  government ;  with- 
out  all  of  which  it  is  Impoffible  to  maintain  the  exe- 
tive  power  in  due  independence  and  vigour.  Yet,  ia 
every  branch  of  this  large  and  extcnfive  dominion,  our 
free  coiiftitution  has  interpofed  fuch  feafonable  checks 
and  reftri^tions,  as  may  curb  it  from  trampling  on  thofe 
liberties  which  it  was  meant  to  fecure  and  eftablifh. 
The  enqrmous  weight  of  prerogative,  if  left  to  itfelf, 
(as  in  arbitrary  governments  it  is),  fpreads  havock  and 
deftru6lIon  among  all  the  inferior  movements  :  but,  when 
balanced  and  bridled  (as  with  us)  by  its  proper  coun- 
terpoife,  timely  and  judicioully  applied,  its  operations 
are  then  equable  and  regular  ;  it  invigorates  the  whole 
machine,  and  enables  every  part  to  anfwer  the  end  of 
its  conftrii£lion. 

I.  Of  the  royal  dignity.  Under  every  monarchical 
eftablifhment,  it  is  neceflary  to  diftingiiifh  the  prince 
from  his  fubjedls,  not  only  by  the  outward  pomp  and 
decorations  of  majefty,  but  alfo  by  aferibing  to  liim 
certain  qualities  as  inherent  in  his  royal  capacity^  di- 
ftindl  from,  and  fuperior  to,  thofe  of  an-y  other  indivi¬ 
dual  in  the  nation.  For  though  a  phllofophical  mind 
will  (fays  Sir  William  Blackftone)  confider  the  royal 
perfon  merely  as  one  man  appointed  by  mutual  confent 
to  prefide  over  many  others,  and  will  pay  him  that  re- 
\'erence  and  duty  which  the  principles  of  foeiety  de¬ 
mand  ;  yxt  the  mafs  of  mankind  will  be  apt  to  grow  in- 
folent  and  rcfradlory%  if  taught  to  confider  their  prince 
as  a  man  of  no  greater  perfedlion  than  themfelves.  The 
law  therefore  aferibes  to  the  king,  in  his  high  politi¬ 
cal  character,  not  only  Itirge  powers  and  emoluments, 
which  form  his  prerogative  and  revenue,  but  likewife 
certain  attributes  of  a  great  and  tranfeendent  nature  ; 
by  which  the  people  are  led  to  confider  him  in  the  light 
of  a  fuperior  being,  and  to  pay  him  that  awful  refpedl 
which  may  enable  him  with  greater  eafe  to  carry  on  the 
bufinefs  of  government.  This  is  what  we  imderftand 
by  the  royal  dignity ;  the  feveral  branches  of  which  we 


awy  ©ne  prerogative  of  the  crown  could  be  held  in  com¬ 
mon  with  the  fubjtx^,  it  would  ccafe  to  be  prerogative 
any  longer.  And  therefore  Finch  lays  it  down  as  a 
maxim,  that  the  prerogative  is  that  law  in  cafe  of  the 
-king,  which  is  law’  in  no  cafe  of  the  fubje£l. 

Prerogatives  are  either  direB  or  incidental.  The  ///- 
reB  are  fuch  pofitive  fubftantial  parts  of  the  royal  cha- 
.raaer  and  authority,  as  are  rooted  in,  and  fpring 
from,  the  king  s  political  perfon,  confidered  merely 
by  itfelf,  without  rtrference  to  any  other  extrinfic  cir- 


I.  And,  firft,  the  law  aferibes  to  the  king  the  af-. 
tribute  of  Jovereignty,  or  pre-eminency.  See  Sove¬ 
reignty. 

2.  **  The  law  alf©  (according  to  Sir  William 
Blackftone)  aferibes  to  the  king,  in  his  political  ca- 
pacity,  ablolute  perfeBion,  ‘  The  king  can  do  no 
wrong.’  Which  ancient  and  fundamental  maxim  (faye 
he)  is  not  to  be  underftood  as  if  c^^ry  thing  tranf- 
adled  by  the  government  was  of  courfe  juft  and  law¬ 
ful  ;  but  means  only  two  things.  Firft,  that  whatever 

in 
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ig  exceptionable  in  the  conduft  of  public  affairs,  is 
civc.  to  be  imputed  to  the  king,  nor  is  he  anfvverable 

for  it  perfonally  to  his  people  :  for  this  dodlrine  would 
totally  deflroy  that  conffitutional  independence  of  the 
crown,  which  is  neceffary  for  the  balance  of  power,  in 
our  free  and  adlive,  and  therefore  compounded,  con- 
ffitution.  And,  fecondly,  it  means  that  the  preroga¬ 
tive  of  the  crown  extends  not  to  do  any  injury  ;  it  is 
Created  for  the  benefit  of  the  people,  and  therefore 
Cannot  be  exerted  to  their  prejudice.— “  The  king, 
moreover,  (he  obferves),  is  not  only  incapable  of  do* 
ing  wrong,  but  even  of  thinking  wrong :  he  can  never 
mean  to  do  an  improper  thing  :  in  him  is  no  folly  or 
weaknefs.  And,  therefore,  if  the  crown  fhould  be 
induced  to  grant  any  franchife  or  privilege  to  a  fubjedt 
contrary  to  reafon,  or  in  anywife  prejudicial  to  the 
commonwealth  or  a  private  perfon,  the  law  will  not 
fuppofe  the  king  to  have  meant  either  an  unwlfe  or  an 
injurious  adlion,  but  declares  that  the  king  was  de¬ 
ceived  in  his  grant ;  and  thereupon  fuch  grant  is  ren¬ 
dered  void,  merely  upon  the  foundation  g£  fraud  and 
deception,  either  by  or  upon  thofe  agents  whom  the 
crown  has  thought  proper  to  employ.  For  the  law 
will  not  caff  an  imputation  on  that  magiftrate  whom 
it  entrufts  with  the  executive  power,  as  if  he  was  ca¬ 
pable  of  intentionally  difregardlng  his  tnift :  but  attri¬ 
butes  to  mere  impofition  (to  which  the  moft  perfedl 
of  fublunary  beings  muff  flill  continue  liable)  thofe 
little  inadvertencies,  which,  if  charged  on  the  will 
of  the  prince,  might  leffen  him  in  the  eyes  of  his  fub- 
jedfs.” 

But  this  doftrine  has  been  expofed  as  ridiculous 
and  abfurd,  by  Lord  Abingdon,  in  his  Dedication  to 
the  coUedive  Body  of  the  People  of  England^  “  Let  us 
fee  (fays  he)  hov/  thefe  maxims  and  their  comments 
agree  with  the  conffitution,  with  nature,  with  reafon, 
with  common  fenfe,  with  experience,  with  fadf,  with 
precedent,  and  with  Sir  William  Blackftone  himfelf ; 
and  whether,  by  the  application  of  thefe  rules  of  evi¬ 
dence  thereto,  it  will  not  be  found,  that  (from  the 
want  of  attention  to  that  important  line  of  dlilindlion 
which  the  conftitution  lias  drawn  between  the  king  of 
England  and  the  crown  of  England)  what  was  attri¬ 
buted  to  the  monarchy  has  not  been  given  to  the  mo* 
narchy  what  meant  for  the  kingJlAp  conveyed  to  the 
hing^  what  defigned  for  the  thing  transferred  to  the 
perfony  what  intended  for  theory  applied  to  pradice  ; 
and  fo  in  confequence,  that  whilil  the  premiffes  (of  the 
perfedlion  of  the  monarchy)  be  true,  the  conduiion 
(that  the  king  can  do  no  wrong)  be  not  falfe. 

“  And,  firft,  in  reference  to  the  conftitution  :  to  which 
U  this  matter  be  applied  (meaning  what  it  expreffes,  and 
if  it  do  not  it  is  unworthy  of  notice),  it  is  fubverfive  of 
a  principle  in  the  conftitution,  upon  which  the  prefer- 
vation  of  the  conftitution  depends.;  I  mean  the  prin¬ 
ciple  of  rejljlance  ;  a  principle  v/hich,  whilft  no  man  will 
now  venture  to  gainfay.  Sir  W^illiam  Blackftone  him¬ 
felf  admits,  ‘  is  jujlifiahle  to  the  perfon  of  the  prince^ 
when  the ,  being  of  the  ftate  is  endangered,  and  the 
public  voice  proclaims  fuch  refiftance  neceffary and 
thus,  by  fuch  admiftion,  both  difproves  the  maxim, 
and  overfets  his  own  comment  thereupon :  for  to  fay 
that  ‘  the  king  can  do  no  wrong,’  and  that  ‘  he  is 
incapable  even  of  thinking  wrong,’  and  then  to  pdmit 
that  ‘  refiftance  to  his  perfon  is  juftifiable,’  are  fuch 
V^L.  XV.  Part  IL 


jan-iiig  contradiftlons  In  themfelves,  that,  until  reconci-  Pi  eroga- 
led,  the  neceffity  of  argument  is  fufpended.  .  , 

“  With  refped  then,  in  the  next  place,  to  the  agree-  '  ^ 

ment  of  this  maxim,  and  its  comment,  with  nature,  with 
reafon,  and  with  common  fenfe,  I  fhould  have  thought 
myfelf  fufliciently  juftlfed  in  appealing  to  every  man’s 
own  refledlon  for  decifion,  if  I  had  not  been  made 
to  underftand  that  nature,  reafon,  and  common  fenfe, 
had  had  nothing  to  do  with  either.  Sir  William  Slack- 
ftone  fays,  ‘  That  though  a  philofophical  mind  will  con- 
fider  the  royal  perfon  merely  as  one  man  appointed 
by  mutual  confent  to  prefide  over  others,  and  will 
pay  him  that  reverence  and  duty  which  the  principles 
of  fociety  demand,  yet  the  mafs  of  mankind  wIU  be 
apt  to  grow  Iiifoleiit  and  refraclory  if  taught  to  confi- 
der  their  prince  as  a  man  of  no  greater  perfedlion  than 
themfelves  ;  and  therefore  the  law  aferibes  to  the, 
king,  in  his  high  political  charadler,  certain  attributes 
of  a  great  and  tranfeendent  nature,  by  which  the 
people  are  led  to  confider  him  in  the  light  of  a  fu- 
perior  being,  and  to  pay  him  that  awful  refpedl  which 
may  enable  him  with  greater  eafe  to  carry  on  the  bu- 
linefs  of  government.’  So  that,  In  order  to  govern 
with  greater  eafe  (which  by  the  bye  is  mere  affertion 
without  any  proof).  It  is  neceffary  to  deceive  the  mafs 
of  mankind,  by  making  them  believe,  not  only  what 
a  philofophical  mind  cannot  believe,  but  what  It  is  im- 
poffible  for  any  mind  to  believe ;  and  therefore,  in  the 
inveftigation  of  this  fubjedl,  according  to  Sir  William, 
neither  nature,  reafon,  iior  common  fenfe,  can  have  any 
concern. - 

‘‘  It  remains  to  examine  in  how  much  this  maxim  and 
its  comment  agree  with  experience,  with  fadl,  with  pre¬ 
cedent,  and  with  Sir  William  Blackftone  himfelf.  And 
here  it  Is  matter  of  moft  curious  fpcciilation,  to  obferve 
a  maxim  laid  down,  and  which  Is  intended  for  a  rule 
of  government,  not  only  without  a  fiiigle  cafe  in  fup- 
port  of  it,  but  with  a  firing  of  cafes,  that  may  be  car¬ 
ried  back  to  Egbert  the  firft  monarch  of  England,  in 
diredl  oppofitloii  to  the  dodlrine.  AVlio  is  the  man, 
that,  reading  the  paft  hiftory  of  this  country,  will  fhow 
Ufj  any  king  tliat  has  done  no  wrong  ?  Who  is  the  read¬ 
er  that  will  not  find,  that  all  the  wrongs  and  injuries 
v/hich  the  free  conftitution  of  this  country  has  hitherto 
fuffered,  have  been  folely  derived  from  the  arbitrary 
meafures  of  our  kings  ?  And  yet  the  mafs  of  mankind 
are  to  look  upon  the  king  as  a  fuperlor  being ;  and 
the  maxim,  that  ‘  the  king  can  do  no  wrong,’  Is  to 
remain  as  an  article  of  belief.  But,  without  pufhhig 
this  inquiry  any  farther,  let  us  fee  what  encourage¬ 
ment  Sir  William  Blackftone  himfelf  has  given  us  for 
our  credulity.  After  dating  the  maxim,  and  prefen t- 
ing  us  with  a  moft  lively  pidliire,  ‘  of  our  fovereign 
lord  thus  all  perfect  and  immortal^  what  does  he  make 
this  all-perfeclion  and  immortality  in  the  end  to  come 
to?  His  words  are  thefe:  ‘  For  v/hen  king  Charles’s 
deluded  brother  attempted  to  enflave  the  nation,''  {no 
wrong  thisy  to  he  fnre^y  ‘  he  found  it  was  beyond  his 
power :  the  people  both  could,  and  did,  reliti  him  ;  and 
in  confequence  of  fuch  refiftance,  obliged  him  to  quit 
his  enterprife  and  his  throne  together*.” 

\  The  fum  of  all  is  this :  That  the  crown  of  England  ^ 
and  the  king  of  England  nre  diftinguifiiable,  and 
fynonymous  terms  :  that  allegiance  is  due  to  the  crowuy^' 
and  through  the  crown  to  the  king  :  tliat  the  attributes 
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P:  eroga,  of  the  crown  are  fovcreignty,  perfe6lion,  and  perpetuity  ; 

but  that  it  does  not  therefore  follow  that  the  king  can 
^  do  no  wrong.  It  is  indeed  to  be  admitted,  that  in 

liigh  refped  for  the  crown,  high  refped  is  alfo  due  to 
the  wearer  of  that  crown  ;  that  is,  to  the  king  :  but 
the  crown  is  to  be  preferred  to  the  king,  for  the  frll 
veneration  is  due  to  tlie  conilitution.  It  is  likewife  to 
lefuppofed  that  the  king  do  no  wrong  :  and  as,  to 
prevent  this,  a  privy  council  is  appointed  by  the  con- 
flitution  to  aflill  the  king  in  the  execution  of  the  go¬ 
vernment  ;  fo  if  any  wrong  be  done,  ‘  thefe  men,’ 
as  Montefquieu  expreffes  it,  ‘  may  be  examined  and 
punished  (a).’ 

“  But  if  any  future  king  fliall  think  to  fereen  thefe 
evil  counfellors  from  the  jull  vengeance  of  the  people, 
by  becoming  his  o<zvn  mtntjler  ;  and,  in  fo  doing,  fhall 
take  for  his  fandlion  the  attribute  of  perfeBion^  fhall  trull 
to  the  deception  of  his  being  a  fuperior  being,  and  cloak 
himfelf  under  the  maxim  that  the  king  can  do  no  sarong ; 
1  fay,  in  fiich  a  cafe,  let  the  appeal  already  made  to 
the  conllitution,  to  nature,  to  reafon,  to  common  fenfe, 
to  experience,  to  fa£l,  to  precedent,  and  to  Sir  Wil¬ 
liam  Blackllone  himfelf,  fuffice  ;  and  preclude  the  ne- 
cefiity  of  any  further  remarks  from  me  (b).” 

To  proceed  now  to  other  particulars  :  'Bhe  law  de¬ 
termines,  that  in  the  king  can  be  no  negligence,  or 
X aches;  and  therefore  no  delay  will  bar  his  right. 
Nullum  tempus  occurrit  regi,  is  the  Handing  maxim  upon 
all  occalions  :  for  the  law  intends  that  the  king  is  al¬ 
ways  bufied  for  the  public  good,  and  therefore  has  not 
leifiire  to  alTert  his  right  withvn  the  times  limited  to 
jBtaclJ}.  fubjedls.  In  the  king  alfo  can  be  no  (lain  or  corrup- 
Cemment,  ^{on  of  blood  :  for  if  the  heir  to  the  crown  were  at¬ 
tainted  of  treafon  or  felony,  and  afteiwards  the  crown 
Ihould  defeend  to  him,  this  would  purge  the  attainder 
ip/)  faBo,  And  therefore,  when  Henry  VIL  who  as 
earl  of  Richmond  Hood  attainted,  came  to  the  crown, 
it  was  not  thought  neceflary  to  pafs  an  a6l  of  parliament 
to  reverfe  this  attainder ;  becaufe,  as  Lord  Bacon  in 
his  hiHory  of  that  prince  informs  us,  it  was  agreed  that 
the  affumption  of  the  crown  had  at  once  purged  all  at¬ 
tainders.  Neither  can  the  king,  in  judgment  of  law, 
as  king,  ever  be  a  minor  or  under  age  ;  and  therefore 
his  royal  grants  and  aflents  to  ads  of  parliament  are 
good,  though  he  has  not  in  his  natural  capacity  at¬ 
tained  the  legal  age  of  21.  By  a  Hatutc,  indeed,  28 


Hen.  VIII.  c.  17.  power  was  given  to  future  kings  to 

refeind  and  revoke  all  ads  of  parliament  that  iliould  be 

made  while  they  were  under  the  age  of  24 :  but  this  y— 

was  repealed  by  the  Hatute  i  Edward  VI.  c.  1 1.  fo  far 

as  related  to  that  prince,  and  both  Hatutes  are  declared 

to  be  determined  by  24  Geo.  II.  c.  24.  It  hath  alfo 

been  ufually  thought  prudent,  when  the  heir-apparent 

has  been  very  young,  to  appoint  a  protedor,  guardian, 

or  regent,  for  a  limited  time  :  but  the  very  necefiity  of 

fuch  extraordinary  provifion  is  fulHcient  to  demon Hratc 

the  truth  of  that  maxim  of  common  law,  that  in  the 

king  is  no  minority  ;  and  therefore  he  hath  no  legal 

guardian.  See  Regent. 

3.  A  third  attribute  of  the  king’s  majeHy  is  his  per- 
petuity.  The  law  aferibes  to  him,  in  his  political  capa¬ 
city,  an  abfolute  immortality.  The  king  never  dies. 

Henry,  Edward,  or  George,  may  die  ;  but  the  king  fur- 
vives  them  all.  For,  immediately  upon  the  deceafe  of 
the  reigning  prince  in  his  natural  capacity,  his  kingfhip 
or  imperial  dignity,  by  ad  of  law,  without  any  interreg¬ 
num  or  interval,  is  veHed  at  once  in  his  heir  ;  who  is,  eo 
injlanti,  king  to  all  intents  and  purpofes.  And  fo  ten¬ 
der  is  the  law  of  fuppofing  even  a  poflibility  of  his  death, 
that  his  natural  diffolution  is  generally  called  his  demife  ; 
dtmUJio  regis  vel  corona  :  an  exprellion  which  fignifies 
merely  a  transfer  of  property  ;  for,  as  is  obferved  in  Plow- 
den,  when  we  fay  the  demife  of  the  crown,  we  mean 
only,  that,  in  confequence  of  the  difunion  of  the  king’s 
body-natural  from  his  body7politic,  the  kingdom  is  tranf- 
ferred  or  demifed  to  his  fucceffor,  and  fo  the  royal  dig¬ 
nity  remains  perpetual.  Thus,  too,  when  Edward  the 
fourth,  ill  the  tenth  ,year  of  his  reign,  was  driven  from 
his  throne  for  a  few  months  by  the  houfe  of  Lancaiter, 
this  temporary  transfer  of  his  dignity  was  denominated 
his  demife  ;  and  all  procefs  was  held  to  be  difeon  tinned, 
as  upon  a  natural  death  of  the  king. 

II.  We  are  next  to  confider  thofe  branches  of  the 
royal  prerogative  which  invell  tliis  our  fovereign  lord 
with  a  number  of  authorities  and  powers  ;  in  the  exertion 
whereof  conHHs  the  executive  part  of  government.  This 
is  wifely  placed  in  a  fingle  hand  by  the  Britifh  conHitu- 
tion,  for  the  fake  of  unanimity,  Hrength,  and  difpatch. 

Were  it  placed  in  many  hands,  it  would  be"^  fubjedl  to 
many  wills  :  many  wills,  if  difunited  and  drawing  differ¬ 
ent  ways,  create  weaknefs  in  a  government ;  and  to  unite 
thofe  feveral  wills,  and  reduce  them  to  one,  is  a  work  of 

more 


(a)  Except  the  parliament,  which  is  the  great  council  of  the  nation,  the  judges,  and  the  peers,  who,  being 
the  hereditary  counfellors  of  the  crown,  have  not  only  a  right,  but  are  bound  infuro  confeientia  to  advife  the 
king  for  the  public  good,  the  conHitutfon  knows  of  no  other  counfel  than  the  privy  council.  Any  other  coun^ 
fel,  like  Clifford,  Arlington,  Buckingham,  Alhley,  Lauderdale,  and,  as  the  initial  letters  of  thefe^  names  ex- 
prefs,  is  a  CABAL,  and  as  fuch  Hiould  be  fuppreffed.  Nat.  Bacon,  fpeaking  of  the  lots  of  power  m  the  grand 
council  of  lords,  fays,  “  The  fenfe  of  Hate  once  contra6led  into  a  privy-council,  is  foon  recontradled  into  a 
cabinet-council,  and  laH  of  all  into  a  favourite  or  two ;  which  many  times  brings  damage  to  the  public,  and 
both  themf elves  and  kings  into  extreme  precipices  ;  partly  for  want  of  maturity,  but  principally  through  the  pro¬ 
vidence  of  God  over- ruling  irregular  coiirfes  to  the  hurt  of  fuch  as  walk  in  them.”  PoL  Difc.  part  2.  p.  201. 

(b)  For  experience,  fa£l,  and  precedent,  fee  the  reigns  of  king  John,  Flenry  HI.  Edward.  II.  Richard  IL 
Charles  I.  and  James  II.  See  alfo  Mirror  of  fujlices  ;  where  it  is  faid,  that  this  grand  affembly  (meaning 
the  now  parliament,  or  then  Wittena-gemotte)  is  to  confer  the  government  of  God’s  people,  how  they  may 
be  kept  from  fin,  live  in  quiet,  and  have  right  done  them,  according  to  the  cuHoms  and  laws;  and  more 
Specially  of  wrong  done  by  the  Ling,  queen,  or  their  children  to  which  Nat.  Bacon  adds  this  note  :  “  At  this 
time  the  king  might  do  wrong,  &c.  and  fo  fay  Bradton  and  Fleta  of  the  kings  in  their  time.”  Difc.  part  i.  p>  $7^ 
Lend.  1739. 
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Prerogi-  tiiope  tinie  and  delay  than  the  exigencies  of  Hate  will  uf- 
tive.  j'lyQ  i^ing  of  England  is  therefore  not  only  the 

chief,  but  properly  the  lole,  magidrate  of  the  nation  ; 
all  others  adling  by  commifiion  from,  and  in  due  fubor- 
dination  to,  him  :  is  like  manner  as,  upon  the  great  re¬ 
volution  in  the  Roman  Hate,  all  the  powers  cf  the  an¬ 
cient  magiftracy  cf  the  commonwealth  were  concentered 
ill  the  new  emperor ;  fo  that,  as  Gravina  exprelTes  it,  in 
ejus  unius  perfena  vtterh  rel  puhllca  vis  at^ue  tnajejlas  per 
cumulatas  magiflrctuum  potefiates  exprimebatur. 

In  the  exertion  of  lawd’ul  prerogative  the  king  is  held 
to  be  abfolute  ;  that  is,  fo  far  abfolute,  that  there  is  no 
legal  authority  that  can  either  delay  or  refill  him.  He 
may  rejedl  what  bills,  may  make  what  treaties,  may  coin 
what  money,  may  create  what  peers,  may  pardon  what 
offences,  he  pleafes  :  unlefs  where  the  conllitution  hath 
exprefsly,  or  by  evident  confequence,  laid  down  fome 
exception  or  boundary  ;  declaring,  that  thus  far  the  pre¬ 
rogative  fhall  go  and  no  farther.  For  otherw'ife  the 
power  of  the  crowm  would  indeed  be  but  a  name  and  a 
fhadow,  infulhcicnt  for  the  ends  of  government,  if,  w'here 
BlacL^.^  its  jurilciidlion  is  clearly  elhablllhed  and  allowed,  any 
'  *  man  or  body  of  men  were  permitted  to  difobey  it,  in 

the  ordinary  courfe  of  law:  w^e  do  not  now  fpeak  of 
thofe  extraordinary  recourfes  to  the  firlt  principles,  which 
are  necelTary  when  the  contrails  of  fociety  are  in  danger 
of  dilTolution,  an^d  the  law  proves  too  w^eak  a  defence 
againll  the  violence  of  fraud  or  opprefiion.  And  yet 
the  want  of  attending  to  this  obvious  diftindlion  has  oc- 
cafioned  tliefe  dodlrines,  of  abfolute  power  in  the  prince 
and  of  national  refillance  by  the  people,  to  be  much 
mifunderllood  and  perverted,  by  the  advocates  for  fiave- 
ry  on  the  one  hand,  and  the  demagogues  of  fadion  on  the 
other.  The  former,  obferving  the  abfolute  fevereignty 
and  tranfeendent  dominion  of  the  crown  laid  down  (as 
it  certainly  is)  mod  llrongly  and  emphatically  in  our 
law-books  as  well  as  our  homilies,  have  denied  that  any 
cafe  can  be  excepted  from  fo  general  and  pofitive  a  rule  ; 
forgetting  how  impoflible  it  is,  in  any  pra6lical  fyllem 
of  laws,  to  point  out  beforehand  thofe  eccentrical  re¬ 
medies,  which  the  fudden  emergence  of  national  diftrefs 
may  didlate,  and  wliich  that  alone  can  juftify.  Gn  the 
other  hand,  over-zealous  republicans,  feeling  the  abfurd- 
ity  of  unlimited  palTive  obedience,  have  fancifully  (or 
fometimes  fadioufly)  gone  over  to  the  other  extreme  : 
and,  becaufe  refillance  is  jullifiablc  to  the  perfon  of  the 
prince  when  the  being  of  the  date  is  endangered,  and 
the  public  voice  proclaims  fuch  refidance  neceflary,  they 
have  therefore  allowed  to  every"  individual  the  right  of 
determining  this  expedience,  and  of  employing  private 
force  to  refid  even  private  opprefiion.  A  dodtriiie  pro- 
dudivc  of  anarchy?  and  (in  confequence)  equally  fatal 
to  civil  liberty  as  tyranny  itfelf.  For  civil  liberty,  right¬ 
ly  underllood,  confifts  in  proteding  the  rights  of  indi¬ 
viduals  by  the  united  force  of  fociety  :  fociety  cannot 
be -maintained,  and  of  courfe  can  exert  no  protedicn, 
without  obedience  to  fome  fovereign  power  ;  and  obedi¬ 
ence  is  an  empty  name ,  if  every  individual  has  a  right 
to  decide  how  far  he  himfelf  fhall  obey. 

In  the  exertion,  therefore,  of  thofe  prerogatives  w'hich 
the  law  has  given  him,  tlie  king  is  irrefidible  and  ab- 
folutc,  according  to  the  forms  of  the  conllitution.  And 
yet,  if  the  confequence  of  that  exertion  be  manifeflly  to 
the  grievance  or  difhonoiir  of  the  kingdom,  the  parlia¬ 
ment  will  call  his  advifers  to  a  juH  and  fevere  account. 


For  prerogative  confifting  (as  Mr  Locke  has  well  defined  Prejoga- 
it)  in  the  diferetionary  power  of  ading  for  the  public , 
good  where  the  pofitive  laws  arc  filent,  if  that  difere- 
tionary  power  be  abufed  to  the  public  detriment,  fiich 
prerogative  is  exerted  in  an  unconllitutional  manner. 

Thus  the  king  may  make  a  treaty  with  a  foreign  flate, 
wliich  fhall  irrevocably  bind  the  nation  \  and  yet,  when 
fuch  treaties  have  been  judged  pernicious,  impeachments 
have  purfued  thofe  mliiiflers  by  whofe  agency  or  advice 
they  were  concluded. 

The  prerogatives  of  the  crown  (in  the  fenfe  under 
which  we  are  now  confidering  them)  refped  either  this 
nation’s  intercourfe  wdth  foreign  nations,  or  its  own  do-  f 

meflic  government  and  civil  polity. 

With  regard  to  foreign  concerns,  the  king  is  the  dele¬ 
gate  or  reprefentative  of  liis  people.  It  is  impoflible 
that  the  individuals  of  a  flate,  in  their  colledive  capaci¬ 
ty,  can  tranfad  the  affairs  of  that  flate  with  another 
community  equally  numerous  as  tliemfelvcs.  Unanimi¬ 
ty  mufl  be  wanting  to  their  meafures,  and  flrength  to 
the  execution  of  their  counfels.  In  the  king  therefore, 
as  in  a  centre,  all  the  rays  of  his  people  are  united,  and 
form  by  that  union  a  confifleiicy,  fplendor,  and  pow’er, 
that  make  him  feared  and  refpeded  by  foreign  poten¬ 
tates  ;  who  would  fcriiple  to  enter  into  any  engagement, 
that  mufl  afterwards  be  revifed  and  ratified  by  a  popular 
affembly.  What  is  done  by  the  royal  authority,  with 
regard  to  foreign  powers,  is  the  ad  of  the  whole  nation : 
what  is  done  without  the  king’s  concurrence,  is  the 
only  of  private  men 4  And  fo  far  is  this  point  carried 
by  our  law,  that  it  hath  been  held,  that  fhould  all  the 
fubjeds  of  England  make  w’ar  with  a  king  in  league 
with  the  king  of  England,  without  the  royal  affent,  fucli 
w'ar  is  no  breach  of  the  league.  And,  by  the  flatute 
2  Hen.  V.  c.  6.  any  fubjed  committing  ads  of  hofli- 
lity  upon  any  nation  in  league  with  the  king,  was  de¬ 
clared  to  be  guilty  of  high  treafon  :  and,  though  that 
ad  was  repealed  by  the  flatute  20  Hen.  VI.  c.  ii. 
fo  far  as  relates  to  the  making  this  offence  high  trea¬ 
fon,  yet  flill  it  remains  a  very  great  offence  againfl  the 
law  of  nations,  and  puniihable  by  our  laws,  either  ca¬ 
pitally  or  otherwife,  according  to  the  circumflances  of 
the  cafe. 

1.  The  king  therefore,  confidered  as  the  reprefen- 
tative  of  his  people,  has  the  foie  power  of  fending  ain- 
baffadors  to  foreign  flates,  and  receiving  ambaffadors 
at  home. 

2.  It  is  alfo  the  king’s  prerogative  to  make  treaties, 
leagues,  and  alliances,  with  foreign  flates  and  princes. 

For  ft  is,  by  the  law  of  nations,  eflcntial  to  the.  goodiiefs 
of  a  league,  that  it  be  made  by  the  fovereign  power ; 
and  then  it  is  binding  upon  the  whole  community:  and 
in  Britain  the  fovereign  powder,  quoad  hoc,  is  veiled  in 
the  perfon  of  the  king.  Whatever  contrads  therefore 
lie  engages  in,  no  other  power  in  the  kingdom  can  le¬ 
gally  delay,  refifl,  or  annul.  And  yet,  lefl  this  pleni¬ 
tude  of  authority  fhould  be  abufed  to  the  detriment  of 
the  public,  the  conflitution  (as  was  hinted  before)  hath 
here  interpofed  a  check,  by  the  means  of  parliamentary 
impeachment,  for  the  punifhment  of  fuch  miniflers  as 
from  criminal  motives  advife  or  conclude  any  treaty, 

%\hich  fhall  afterwards  be  judged  to  deiogate  from  the 
honour  and  interefl  of  the  nation. 

3.  Upon  the  fame  principle  the  king  has  alfo  the 
foie  prerogative  of  making  war  and  peace.  For  it  is 
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held  by  all  the  writers  on  the  law  of  nature  and  nations,  In  due  form  to  all 
that  the  right  of  making  war,  which  by  nature  fubfill- 
ed  in  every  individual,  is  given  up  by  all  private  perfons 
that  enter  into  fociety,  and  is  veiled  in  the  fovereign 
power  ,:  and  this  right  is  given  up,  not  only  by  indi¬ 
viduals,  but  even  by  the  entire  body  of  people  that  are 
under  the  dominion  of  a  fovereign.  It  would  indeed  be 
extremely  improper,  that  any  number  of  fubjedls  Ihould 
have  the  power  of  binding  the  fupreme  magiftrate,  and 
putting  him  againll  his  will  in  a  Hate  of  war.  Whatever 
hollHities,  therefore,  may  be  committed  by  private  ci- 
*tizens,  the  Hate  ought  not  to  be  affeded  thereby  ;  un- 
lefs 'that  Ihould  juHify  their  proceedings,  and*  thereby 
become  partner  in  the  guilt.  And  the  reafori  which 
is  given  by  Grotius,  why,  according  to  the  law  of  na¬ 
tions,  a  denunciation  of  war  ought  always  to  precede 
the  aftual  commencement  of  hoHilities,  is  not  fo  much 
that  the  enemy  may  be  put  upon  his  guard  (which  is 
matter  rather  of  magnanimity  than  right),  but  that  it 
may  be  certainly  clear  that  the  war  is  not  undertaken 
by  private  perfons,  but  by  the  will  of  the  whole  com¬ 
munity  ;  whofe  right  of  willing  is  in  this  cafe  transfer¬ 
red  to  the  fupreme^nagiHrate  by  the  fundamental  laws 
of  fociety.  So  that,  in  order  to  make  a  war  completely  cf- 
feftual,  it  is  necelfary  with  us  in  Britain  that  it  be  pub¬ 
licly  declared  and  duly  proclaimed  by  the  king’s  autho¬ 
rity  ;  and  then,  all  parts  of  both  the  contending  nations, 
from  the  highcH  to  the  loweH,  are  bound  by  it.  And 
w^ierever  the  right  refides  of  beginning  a  national  war, 
there  alfo  muH  refidc  the  right  of  ending  it,  or  the 
power  of  m^ing  peace.  And  the  fame  check  of  par¬ 
liamentary  impeachment,  for  improper  or  inglorious 
condud,  in  beginning,  conducing,  or  concluding  a  na¬ 
tional  war,  is  in  generd  fufiicient  to  reHrain  the  miniHers 
©f  the  crown  from  a  wanton  or  injurious  exertion  of  this 
great  prerogative. 

4.  But,  as  the  delay  of  makir^g  war  may  fometimes 
be  detrimental  to  individuals  who  have  fuffered  by  de¬ 
predations  from  foreign  potentates,  our  laws  have  in 
fome  refpeas  armed  the  fubjea  with  powers  to  impel 
the  prerogative;  by  direaing  the  miniHers  of  the  crown 
to  iil'ue  letters  of  marque  and  reprifal  upon  due  demand: 
the  prerogative  of  granting  which  is  nearly  related  to, 
and  plainly  derived  from,  that  other  of  making  war ; 
this  being  indeed  only  an  incomplete  Hate  of  hoHilities, 
and  generally  ending  in  a  formal  denunciation  of  war. 

Thefe  letters  are  grantable,  by  the  law  of  nations,  when¬ 
ever  the  fubjeas  of  one  Hate  are  oppreffed  and  injured 
by  thofe  of  another,  and  juHice  is  denied  by  that  Hate 
to  which  the  oppreffor  belongs.  In  this  cafe,  letters  of 
marque  and  reprifal  (words  in  themfelves  fynonymous, 
and  ligmfying  a  taking  in  return)  may  be  obtained,  in 
order  to  feize  the  bodies  or  goods  of  the  fubjeas  of  the 
offending  Hate,  until  fatisfaaion  be  made,  wherever  they 
happen  to  be  found.  And  indeed  this  cuHom  of  repri- 
fals  feems  didated  by  nature  herfclf;  for  which  reafon 
we  find  in  the  moH  ancient  times  very  notable  inHances 
of  it.  ^  But  here  the  neceflity  is  obvious  of  calling  in  the 
fovereign  power,  to  determine  when  reprifals  may  be 
made;  elfe  every  private  fufferer  would  be  a  judge  in  his 
own  caufe.  In  purfuance  of  which  principle,  it  is 
•^Vith  US  declared  by  the  llatute  4  Hen.  V.  c.  7.  that 
if  any  lubjefts  of  the  realm  are  opprefled  in  time'of 
truce  by  any  foreigners,  the  king  tviU  grant  marque 
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.  5*  Upon  exaaiy  the  fame  reafon  Hands  the  preroo-a- 
hve  of  granting  fafe-condufts ;  without  which,  by  The 
law  of  nations,  no  member  of  one  fociety  has  a  right  to 
intrude  into  another.  And  therefore  PufFendorf  very 
jullly  refolves,  that  it  is  left  in  the  power  of  all  ftates 
to  take  fuch  meafures  about  the  admiflion  of  ftrangers 
as  they  think  convenient;  thofe  being  ever  excepted 
who  are  driven  on  the  coalls  by  neceflity,  or  by  any 
caufe  that  deferves  pity  or  compaflion.  Great  tender- 
nefs  IS  ftown  by  our  laws,  not  only  to  foreigners  In 
diftrefs  (fee  Wreck),  but  with  regard  alfo  to  the  ad¬ 
miflion  of  ftrangers  who  come  fpontaneoufly :  for  fo 
long  as  their  nation  continues  at  peace  with  ours,  and 
they  themfelves  behave  peaceably,  they  are  under  the 
king’s  proteaion  ;  though  liable  to  be  fent  home  when¬ 
ever  the  king  fees  occafion.  But  no  fubjeft  of  a  na¬ 
tion  at  war  with  us  can,  by  the  law  of  nations,  come 
mto  the  realm,  nor  can  travel  himfelf  upon  the  high  feas,, 
or  fend  his  goods  and  merchandize  from  one  ^lace  to 
another,  without  danger  of  being  feized  by  our  fubjeAs, 
unlefs  he  has  letters  of  fafe-eondud ;  which,  by  divers 
ancient  ftatutes,  muft  be  granted  under  the  king’s  o-reat; 
feal  and  inrolled  in  chancery,  or  elfe  they  are  of  no  effeA; 
the  king  being  fiippofed  the  heft  judge  of  fuch  emer¬ 
gencies,  as  may  deferve  exception  from  the  general' law 
of  arms.  But  paflports  under  the  king’s  fign-manual, 
or  licences  from  his  ambafladors  abroad,  arc  now  more 
ufually  obtained,  and  are  allowed  to  be  of  equal  validity. 

Tliefe  are  tlie  principal  prerogatives  of  the  king  re- 
fpeaing  this  nation’s  intercourfe  with  foreign  nations; 
in  all  of  which  he  is  confidered  as  the  delegate  or  re- 
prefentative  of  his  people.  But  in  domeftic  affairs,  he 
18  confidered  in  a  great  variety  of  charafters,  and  from- 
thence  there  arifes  an  abundant  number  of  other  pre¬ 
rogatives. 

_  I.  He  is  a  eonftituent  part  of  the  fupreme  leglfla- 
tive^  power ;  and,  as  fuch,  has  the  prerogative  of  re- 
jeaiiig  fuch  provifioiis  in  parliament  as  he  judges  im¬ 
proper  to  be  pafled.  The  expediency  of  which  confti 
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tution  has  before  been  evinced  at  large  under  the  article 
PARLtAMENT.  We  fliall  oiily  farther  remark,  that  the 
king  is  not  hound  by  any  a6l  of  parliament,  unlefs  he 
be  named  therein  by  fpecial  and  particular  words.  The 
moH  general  words ^  that  can  be  devifed  (any  perfon  or 
^perfons,  bodies  politic,  or  corporate,  &c.)  affecH  not 
him  in  the  leall,  if  they  may  tend  to  reHrain  or  diminifh' 
any  of  his  rights  or  intereils.  Fur  it  would  be  of  moH 
mifcliievous  confequcnce  to  the  public,  if  the  Hrengthv 
of  the  executive  power  were  liable  to  be  curtailed,- 
without  its  own  exprefs  confent,  by  conHriidions  and* 
implications  of  the  fubjedl.  Yet,  where  an  adl  of  par¬ 
liament  is  exprefsly  made  for  the  prefervation  of  public 
rights  and  the  fuppreHion  of  public  wrongs,  and  does 
not  interfere  with  the  eHablifhed  rights  ot  the  crown, 
it  is  faid  to  be  binding  as  well  upon  tlie  king  as  upon 
the  fubjea;  and,  lik^vvife,  the  king  may  take  the  be¬ 
nefit  of  any  particular  aa,  though  he  be  not  efpecially 
named. 

2.  The  king  is  confidered,  in  the  next  place,  as  the 
generalifiimo,  or  the  firH  in  military  command,  w  ithin 
the  kingdom.  The  great  end  of  fociety  is  to  protea 
the  ^weaknefs  of  individuals  by  the  united  Hrcngth  of 
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tKe  community ;  and  the  principal  ufe  of  government 
is  to  direa  that  united  ftrength  in  the  beft  and  mod  ef- 
feaual  manner,  to  anfwer  the  end  prepofed.  Monar¬ 
chical  government  is  allowed  to  be  the  fitted  of  any  for 
this  purpofe  i  it  follows  therefore,  from  the  veiy  end  of 
its  inditution,  that  in  a  monarchy  the  military  power 
mud  be  triided  in  the  hands  of  the  prince. 

In  this  capacity,  therefore,  of  general  of  the  king¬ 
dom,  the  king  has  the  foie  power  of  raidng  and  regula¬ 
ting  deets  and  armies.  The  manner  in  which  they  are 
raifed  and  regulated  is  explained  under  the  article  Mi- 
litjry  State.  We  are  now  only  to  confider  the  prero¬ 
gative  of  enliding  and  of  governing  them  :  which  in- 
*deed  was  difputed  and  claimed,  contrar^^  to  all  reafon 
and  precedent,  by  the  long  parliament  of  king  Cha.  I. ; 
but,  upon  the  rcdoration  of  his  fon,  was  folemnly  de¬ 
clared  by  the  datute  13  Charles  II.  c.  6.  to  be  in  the 
king  alone  :  for  that  the  foie  fupreme  government  and 
command  of  the  militia  w'ithin  all  his  majedy  s  realms 
and  dominions,  and  of  all  forces  by  fea  and  land,  and 
of  all  forts  and  places  of  drength,  ever  was  and  is  the 
undoubted  right  of  his  majedy,  and  his  royal  predecef- 
fbrs,  kings  ,and  queens  of  England  ;  and  that  both  or 
cither  houfe  of  parliament  cannot,  nor  ought  to,  pretend 
to  the  fame. 

This  datute,  it  is  obvious  to  obferve,  extends  not 
only  to  fleets  and  armies,  but  alfo  to  forts  aHd  otliei 
places  of  drength  within  the  realm  ;  the  foie  preroga¬ 
tive,  as  w^ell  of  eredlng,  as  manning  and  governing  of 
which,  belongs  to  the  king  in  his  capacity  of  general 
©f  the  kingdom  :  and  all  lands  w^ere  formerly  fubje6l  to 
a  tax,  for  building  of  cadles  wherever  the  king  thought 
proper.  This  was  one  of  the  three  things,  from  con¬ 
tributing  to  the  performance  of  wdiich.no  lands^  w'ere 
exempted,  and  therefore  called  by  the  Anglo-Saxons 
the  trmoda  necejjitas  /  Jc,  ponth  repardtioy  arcis  conJlru£fw y 
tt  expeditio  contra  hg/km.  And  this  they  were  called 
upon  to  do  fo  often,  that,  as  Sir  Edw''ard  Coke  from  M. 
Paris  adures  us,  there  w’ere  in  the  time  of  Henry  II. 
1115  cadles  fubfiding  in  England.  The  inconvenien- 
cies  of  which,  when  granted  out  to  private  fubjeds,  the 
lordly  barons  of  thole  times,  w^ere  feverely  felt  by  the 
whole  kingdom  ;  for,  as  William,  of  Newburgh  remarks 
in  the  reign  of  king  Stephen,  in  Anglia  quodammo- 
do  tot  regesy  vel  potius  tyranni,  quot  domini  cajhllornm  ; 
but  it  was  felt  by  none  more  feiifibly  than  by  two  fuc. 
ceeding  princes,  king  John  and  king  Henr}^  III.  And 
therefore,  the  greated  part  of  them  being  demolillied 
in  the  baron’s  wars,  the  kings  of  after  times  have  l^een 
very’’ cautious  of  fuifering  them  to  be  rebuilt  in  a  forti¬ 
fied  manner  i.  and  Sir  Edw’^ard  Coke  lays  it.  down,  that 
no  fubje6l  can  build  a  cadle,  or  houfe  of  drengdi  im- 
battled,  or  other  fortrefs  defenfible,  without  the  licence 
of  the  king;  for  the  danger  which  might  enfue,  if  every 
man  at  his  pleafure  might  do  it.. 

It  is  partly  upon  the  fame,  and  partly  upon  a  fifcal 
foundation,  to  fecure  his  marine  revenue,  that  the  king 
has  the  prerogative  of  appointing  ports  and  havens^  or 
fuch  places  only,  for  perfons  and  merchandize  to  pafs 
into  and  out  of  the  realm,  as  he  in  his  wifdoin  fees  pro¬ 
per.  By  the  feodal  law^,  all  navigable  rivers  and  havens 
were  computed  among  the  regalia,  and  were  fubjedb  to 
the  foverelgn  of  the  date.  And  in  England  it  hath  al¬ 
ways  been  held,  that  the  king  is  lord  of  the  whole  (hore, 
and  particularly  is  the  guardian  of  the  ports  and  havens, 


which  are  the  inletvS  ajid  gates  of  the  reillni :  and  there¬ 
fore,  fo  early  as  the  reign  of  king  John,  we  find  (hips 
feized  by  the  king’s  officers  for  putting  in  at  a  place 
that  w^as  not  a  legal  port.  Thefe  legal  ports  w’^ere  un¬ 
doubtedly  at  fird  affigned  by  the  crown;  fmee  to  each 
of  them  a  court  of  portmote  is  incident,  the  jurifdidtion 
of  which  mud  flow  from  the  royal  authority  :  the  great 
ports  of  the  fea  are  alfo  referred  to,  as  well  knowm  and 
edablidied,  by  datute  4  Hen.  IV.  c.  20.  which  prohi¬ 
bits  the  landing  elfewdiere  under  pain  of  confifeation  :  • 
and  the  datute  i  Eliz.  c.  ii.  recites,  that  the  franchife 
of  lading  and  difeharging  had  been  frequently  granted 
by  the  crowm. 

But  though  the  king  had  a  power  'of  granting  the 
franchife  of  havens  and  ports,  yet  he  had  not  the  powder 
of  refumption,  or  of  narrowing  and  confining  their  li¬ 
mits  when  once  edablifhed  ;  but  any  perfon  had  a  right 
to  load  or  difeharge  his  merchandife  in  any  part  of  the 
haven  :  whereby  the  revenue  of  the^  cudom  was  much 
impaired  and  dimlnifhed,  by  fraudulent  landings  in  ob- 
feure  and  private  corners.  This  occafioned  the  datutes 
of  I  Eliz.  c.  II.  and  13  and  14  Car.  II.  c.  ii.  ^  14. 
which  enable  the  crown  by  commidion,  to  afeertain  the 
limits  of  all  ports,  and  to  aflign  proper  wharfs  and 
quays  in  each  port,  for  the  exclufive  landing  and  loading 
of  mercliandife.- 

The  eredion  of  beacons,  light-houfes,  and  fea-marks, 
is  alfo  a  brancli  of  the  royal  prerogative :  whereof  the 
fird  was  anciently  ufed  in  order  to  alarm  the  country, 
in  cafe  of  the  approach  of  an  enerhy  ;  and  all  of  thcni 
are  fignally  ufeful  in  guiding  and  preferving  vclTels  at 
fea  by  night  as  well  as  by  day.  See  Beacon. 

3.  Another  capacity  in  which  the  king  is  confidered' 
in  domedic  affairs,  is  as  the  fountain  of  judice  and  gene¬ 
ral  confervator  of  the  peace  of  the  kingdom.  See  the 

Fountain  of  yesT ICE. 

4.  The  king  is  likewife  the  fountain  of  honour,  of 
office,  and  of  privilege  :  and  this  in  a  different  fenfc' 
from  that  wherein  he.  is  ftyled  the  fountain  of  jufice;  for 
here  he  is  really  the  parent  of  them.  ^  See  the  articles 
Fountain  of  Justice  and  Fountain  of  Honour. 

5.  Anotlier  light,  in  which  the  laws  of  England 
confider  the  king" with  regard  to  domedic  concerns,  is  as 
the  arbiter  of  commerce.  By  commerce,  we  at  prefent 
mean  domedic  commerce  only ;  for  the  king’s  prerdga- 
tive  with  regard  to  which,  fee  F.egulation  of  Weights 
and  Meafures^  Money,  &c. 

6.  The  king  is,  ladly,  confidered  by  the  law's  of 
England  as  the  head  and  fupreme  governor  of  the  na¬ 
tional  church. 

To  enter  intg  the  reafons  upon  which  this  prerogative 
is-fouiided  is  matter  rather  of  divinity  than  of  law'.  We. 
lhall  therefore  only  obferve,  that  by  datute  26  Hen. 
VIII.  e.  i.  (reciting  that  the  king’s  majedy  judly  and 
rightfully  is  and  ought  to  be  the  fupreme  head  of  the 
church  of  England  ;  and  fo  had  been  recognifed  by  the 
clergy  of  that  kingdom  In  thejr  convocation)  it  is  enact- 
e<l,  that  the  king  diall  be  reputed  the  only  fupreme- 
head  in  earth  of  the  cliurch  of  England  ;  and  feall  have, 
annexed  to  the  Imperial  crown  of  this  realm,  as  w'ell  the 
title  and  dyle  thereof,  as  all  jurifdidions,  autlionties, 
and  commodities,  to  the  faid  dignity  of  fupreme  head 
of  the  church  appertaining.  And  another  datute  to 
the  fame  purport  w^as  made,  i  Eliz.  c.  i. 

In  virtue  of  this  authority  the  king  convenes,  pro- 
j  iogue% 
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ro^rucs,  reRruins,  regulates,  and  diilolvcs,  all  ecdellafn- 
cal  fynods  or  convocations.  This  was  an  inherent  pre- 
iVcfiiurg  yogative  of  the  crown  long  before  the  time  of  Henry 
VIII.  as  appears  by  the  llatute  8  Hen.  VI.  c.  i.  and 
the  many  authora,  both  lawyers  and  hiftorians,  vouched 
by  Sir  Edward  Coke.  So  that  the  llatute  25  Hen. 
VIII.  c.  19.  which  rellraiiis  the  convocation  from  ma¬ 
king  or  putting  in  execution  any  canons  repugnant  to 
the  king’s  prerogative,  or  the  laws,  culloms,  and  fta- 
tutes  of  the  realm,  was  merely  declaratory  of  the  old 
common  law :  that  part  of  it  only  being  new',  w'hich 
makes  the  king’s  royal  afient  adually  neceffary  to  the 
validity  of  every  canon.  The  convocation  or  ecckBafli- 
cal  fynod,  in  England,  differs  confiderably  in  its  confti- 
tutioii  from  the  fynods  of  other  Chriftian  kingdoms  : 
thofe  confining  wholly  of  bilhops  ;  whereas  in  England 
the  convocation  is  the  miniature  of  a  parliament,  where¬ 
in  the  archbifhop  prefides  with  regal  ftate ;  the  upper 
iioufe  of  bilhops  reprefents  the  houfe  of  lords  ;  and  the 
hnver  houfe,  compofed  of  reprefentatives  of  the  feveral 
diocefes  at  large,  and  of  each  particular  chapter  therein, 
reftmbles  the  houfe  of  commons  with  its  knights  of  the 
{hire  and  burgeffes.  This  conftitution  is  faid  to  be  ow¬ 
ing  to  the  policy  of  Edward  I.  who  thereby  at  one  and 
the  fame  time  let  in  the  inferior  clergy  to  the  privileges 
of  forming  ecclefiaftical  canons  (which  before  they  had 
not),  and  alfo  introduced  a  method  of  taxing  ecclcfiafti- 
cal  benefices,  by  confent  of  convocation. 

From  this  prerogative  alfo,  of  being  the  head  of  the 
church,  arifes  the  king’s  right  of  nomination  to  vacant 
bilhopri'  ,  and  certain  other  ecclefialHcal  preferments. 

As  head  of  the  church,  the  king  is  likewife  the  der- 
r.ler  refort  in  all  eccleliaffical  caufes  ;  an  appeal  lying 
ultimately  to  him  in  chancery  from  the  fentence  of  every 
ecclefiaftical  judge :  which  right  w'as  reftored  to  the 
»rown  by  ftatute  25  Hen.  VIII.  c.  9. 

in.  The  king’s  fifeal  prerogatives,  or  fuch  as  regard 
*  his  revenue.  See  the  article  Revenue. 

pREROGATtvE-Courty  ail  Euglifti  court  eftabhfhed  for 
t^e  trial  of  all  teilamentary  caufes,  where  the  deceafed 
hath  left  Iona  notahilla  within  two  different  diocefes. 
In  which  cafe  the  probate  of  wdlls  belongs  to  the  arch- 
bilhop  of  the  province,  by  way  of  fpecial  prerogative. 
And  all  caufes  relating  to  the  wills,  adminiftrations,  or 
kgacies  of  fuch  perfons,  are  originally  cognizable  here¬ 
in,  before  a  judge  appointed  by  the  archbiftiop,  called 
judge  of  the  prerogative-ccurt  ;  from  whom  an  appeal 
lies  by  ftatute  25  Hen.  VIII.  c.  19.  to  the  king  in 
chancery,  inftead  of  the  pope  as  formerly. 

PRESAGE,  ill  antiquity,  denotes  an  augury,  orftgn 
of  fome  future  event ;  wdiich  was  chiefly  taken  from  the 
flight  of  birds,  the  entrails  of  vidims,  &c.  See  Augu- 
and  Aruspices. 

PRESBURG,  the  capital  of  the  kingdom  of  Tow¬ 
er  Hungary,  called  by  tlic  inhabitants  Pofony  and  Pre- 
fporen,  fituated  on  the  Danube,  about  46  miles  eaft  from 
Vienna,  and  yy  from  Buda.  The  caftle,  in  which  the 
regalia  are  kept,  ftands  on  a  hill  above  the  town.  Here 
the  ftates  affemble ;  and  in  the  cathedral,  dedicated  to 
St  Martin,  the  king  is  crowned.  The  towm  is  not  very 
large,  nor  w'ell  built ;  but  is  very  ancient,  pleafantly  fitu¬ 
ated,  and  enjoys  a  good  air.  Its  fortifications  are  only 
a  double  wall  and  ditch.  In  the  lower  fuburbs  is  a  hill, 
where  the  king,  after  his  coronation,  goes  on  horfeback, 
;S.nd  brandilhes  St  Stephen’s  fwor i  towards  tlie  four  car¬ 


dinal  points,  intinntmg,  that  he  will  defend  his  countiy  PrtToyt^ 
againft  all  its  enemies.  Befidcs  the  cathedral,  there  are 
feveral  other  Popiih  and  one  Lutheran  church,  with  a 
Jefuits  college,  three  convents*  and  two  hofpitals.  It 
gives  name  to  a  county  ;  and  is  the  rcfidence  of  the 
archbifhop  of  Gran,  who  is  primate,  chief  fecretary,  and 
chancellor  of  the  kingdom,  legatus  natus  of  the  Papal 
fee,  and  prince  of  the  holy  Roman  empire.  E.  Long. 

17.  30.  N.  Lat.  48.  20. 

PRESBYT.^,  perfons  whofe  eyes  are  too  flat  to  re- 
frad  the  rays  fufficiently,  fo  that  unlefs  the  ohjedl  is  at  - 
fome  diftance,  the  rays  coming  from  it  will  pafs  through 
the  retina  Before  their  union,  confequently  vlfion  is  con- 
fufed  ;  old  people  are  ufually  the  fiibjedls  of  this  dif- 
eafe.  In  order  to  remedy,  or  at  leaft  to  palliate,  this 
defedl,  the  perfon  ftiould  firft  ufe  glaffcs  which  do  not 
magnify,  and  from  them  pafs  gradually  to  more  convex 
fpeftacles,  which  ftiorten  the  focus. 

PRESBYTER,  in  the  primitive  Chriftian  church, 
an  elder,  one  of  the  fecoiid  order  of  ecclefiaftics  ;  the 
other  two  being  bifliops  and  deacons.  See  the  articles 
Bishop  and  Deacon. 

Prefbyter  or  elder  is  a  word  borrowed  from  the 
Greek  tranflation  of  the  Old  Teftament,  where  it  com¬ 
monly  fignifies  ruler  or  governor;  it  being  a  note  of  of¬ 
fice  and  dignity,  not  of  age  ;  and  in  this  fenfe  bi/hops 
are  fometimes  called  prefbyters  in  the  New  Teftament. 

The  prefbyters  might  baptize,  preach,  confecrate,  and 
adminifter  the  eucharift  in  the  bifhop’s  abfence,  or  in 
his  prefence  if  he  authorifed  and  deputed  them  ;  and 
the  biftiops  did  fcarce  any  thing  in  the  government  of 
the  church  without  their  advice,  confent,  and  amicable 
concurrence. 

The  grand  dlfpute  betw'een  the  followers  of  the  Ge¬ 
neva  and  Roman  dlfclpliiie,  is  about  the  famenefs  and 
difference  of  prefbyters  and  biftiops  at  the  time  of  the 
apoftles.  See  Episcopacy,  Independents,  and  the 
following  article.  , 

PRESBYTERIANS,  Proteftants,  fo  called  fromPikeimi- 
their  maintaining  that  the  government  of  the  church 
appointed  in  the  New  Teftament  was  by  prefbyteries, 
that  Is,  by  affociations  of  mlnifters  and  ruling  elders,  tcrians, 
poffeffed  all  of  equal  powers,  without  any  fuperiority 
among  them  either  in  office  or  in  order. 

The  Prefbyterians  believe,  that  the  authority  of  their 
mlnifters  to  preach  the  gofpel,  to  adminifter  the  facra- 
ments  of  baptifm  and  the  Lord’s  fupper,  and  to  feed  the 
flock  of  Chrift,  is  derived  from  the  Holy  Ghoft  by  the 
impofition  of  the  hands  of  the  prefbytery ;  and  they 
oppofe  the  Independent  fcheme  of  the  common  rights 
-of  Chriftians  by  the  fame  arguments  which  are  ufed  for 
that  purpofe  by  the  Epifcopalians  (fee  Episcopacy). 

They  affirm,  however,  that  there  is  no  order  in  the 
church  as  eftablilhed  by  Chrift  and  his  apoftles  fuperior 
to  that  of  preibyters  ;  that  ail  mlnifters  being  ambaffa- 
dors  of  Chrift,  are  equal  by  their  commiffion  ;  that 
prejhyter  and  lifJjop,  though  different  words,  are  of  the 
fame  import ;  and  that  prelacy  was  gradually  eftablifiied 
upon  the  primitive  praftice  of  making  the  modercior  or 
fpeakcr  of  the  prefbytery  a  permanent  officer.  ^ 

Thefe  pofitions  they  maintain  againft  the  Epifeopa- Scriptural 
lians  by  the  following  fcriptural  arguments,  "i'hey  ob-argumemi 
ferve,  that  the  apoftles  planted  churches  by  ordaining * 
biftiops  and  deacons  in  every  city ;  that  the  minifters^* 
which  in  one  verfe  are  called  bifhops  are  in  the  next 

perhaps 
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riffoy^c  perhaps  denominated  prelhyters  ;  that  wc  nowhere  read 
rian^  the  New  Teflament  of  bifhops,  prefhyters,  and  dca-^ 
cons,  in  any  one  church;  and  that  therefore  we  are  un¬ 
der  the  neceflity  of  concluding  li/hop  and  prejhyier  to 
be  two  names  for  the  fame  church  ohlcer.  Tuis  is  ap¬ 


parent  from  Peter’s  exhortation  to  the  elders  or  prefay- 
ttrs  who  were  among  the  Jewifh  Chriftians,  The 
elders  (prefbyters)  which  arc  among  you  I  exhort,  who 
am  alfo  an  eider ,  and  a  witnefs.of  the  fufferings  of 
Chrift,  and  alfo  a  partaker  of  the  glory  that  fitall  be  re¬ 
vealed  :  Feed  the  flock  of  God  which  is  among  you, 
taking  the  cverfight  thereof  acting  as  bi- 

^fknps  thereof),  not  by  conllraint,  but  willingly  ;  not  for 
filthy  lucre,  but  of  a  ready  mind ;  neither  as  being 
LORDS  over  God’s  heritage,  but  being  enfamplcs  to  the 
*  I.  Peter  flock'*.”  From  this  paffage  it  is  evident,  that  the 
v.1,2,3.  prefbyters  not  only  fed  the  flock  of  God,  but  alfo  go¬ 
verned  that  flock  with  epifcopal  powers  ;  and  that  the 
apoflle  himfelf,  as  a  church  officer,  was  nothing  more 
than  a  prefbyter  or  elder.  The  identity  of  the  of¬ 
fice  of  bifhop  and  prefbyter  is  Hill  more  apparent  from 
Heb.  xiii.  7.  17.  and  i  ThefT.  v.  12.  ;  for  the  bifhops 
<  are  there  reprefented  as  governing  the  flock,  fpcaking 

to  them  the  word  of  God,  watching  for  their  fouls,  and 
difeharging  various  offices,  which  it  is  impoflible  for 
3  any  man  to  perform  to  more  than  one  congregation. 
Reafons  for  From  the  lafl  cited  text  it  is  evident,  that  the  bifhops 
filh^^^rand  the  Theffalonian  churches  had  the  paf- 

prefh)  te%  more  fouls  than  they  could  hold  perfo- 

of  the  famenal  communion  wdth  in  God’s  worfhip  ;  for  they  were 
order.  fuch  as  all  the  people  were  to  kno^,  efieemy  and  Uvcy 
as  thofc  that  not  only  w^ere  o*oer  therriy  but  alfo  ‘‘  clofely 
laboured  among  them  and  admoniflied  them.”  But 
diocefan  bifhops,  whom  ordinarily  the  hundredth  part 
of  their  flock  never  hear  nor  fee,  cannot  be  thofe  bi¬ 
fhops  by  W'hom  that  flock  is  admoniflied,  nor  can  they 
be  what  Peter  requires  the  bifhops  of  the  Jewifh  con¬ 
verts  to  be  enjawples  to  the  Jlock,  It  is  the  opinion  of 

Dr  Hammond,  who  w^as  a  very  learned  divine,  and  a 
zealot  for  cpifcopacy,  that  the  elders  whom  the  apoflle 
f  Chap.  V.  James  defircsf  the  fick  to  call  for,  w^ere  of  the  higheft 
>4-  permanent  order  of  ecclcfiaflical  officers  ;  but  it  is  felf- 

evident  that  thofe  elders  cannot  have  been  diocefan  bi¬ 
fhops,  otherwife  the  fick  muft  have  been  often  without 
the  reach  of  the  remedy  propofed  to  them. 

There  is  nothing  in  Scripture  upon  wffiich  the  Epif- 
eopalian  is  more  ready  to  reft  his  caufe  than  the  alleged 
epifcopacy  of  Timothy  and  Titus  ;  of  wffiom  the  former 
k  faid  to  have  been  bifliop  of  Ephefus,  and  the  latter 
bifhop  of  Crete  ;  yet  the  Prefbyterian  thinks  it  as  clear 
as  the  noon-day  fun,  that  the  prefbyters  of  Ephefus  were 
fupreme  governors  under  Chrift  of  the  Ephefian  church¬ 
es,  at  the  very  time  that  Timothy  is  pretended  to  ha\e 
been  their  proper  diocefan. 

In  A£ls  XX.  1 7,  &c.  w’e  read,  that  from  Miletus 
Paul  fent  to  Ephefus,  and  called  the  elders  (prefbyters) 
of  the  church.  And  when  they  wxre  come  to  him,  he 
faid  unto  them.  Ye  know^,  from  the  firft  day  that  I 
came  into  Afia,  after  what  manner  I  have  been  wuth 
you,  at  air  feafons.  And  nerw  I  know  that  ye  all, 
among  whom  I  have  gone  preaching  the  kingdom  of 
God,  fhall  fee  my  face  no  more.  Wherefore  I  take 
you  to  record  this  day,  that  I  am.  pure  from  the  blood 
of  all  men.  For  I  have  not  ihnnned  to  declare  unto 
you  all  the  counfel  cf  God,  Take  heed  therefore  unto 


yoiirfelves,  and  to  all  the  flock  over  wffiich  the  Holy  P.  ifoytc- 
Ghoft  hath  made  you  overfeers  bi/Joops)y  to  , 

feed  the  church  of  God,  which  he  hath  purchafed  with 
his  own  blood.  For  I  know'  this,  that  after  my  depar¬ 
ture  fliall  grievous  v/olve.i  enter  in  among  you,  not  fpa- 
ring  the  flock.  Alfo  of  your  ownfelves  fhall  men  arife, 
fpeaking  perverfe  things,  to  draw  away  difciples  after 
them.  Therefore  watch,  and  remember,  that  by  the 
fpace  of  three  years,  I  ceafed  not  to  warn  every  one 
night  and  day  w'ith  tears.  And  now,  brethren,  I  re¬ 
commend  you  to  God,  and  to  the  word  of  his  grace,” 

6cc.  4 

From  this  paflage,  it  is  evident  that  there  w'as  in  the  "^1^^  raPorj 
city  of  Ephefus  a  plurality  of  paftors  of  equal  authority 
without  any  fuperior  pallor  or  bifhop  over  them ;  for  the  authontv. 
apoflle  diredls  his  difeourfe  to  them  all  in  common,  and 
gives  them  equal  powder  over  the  w'hole  flock.  Dr  Ham¬ 
mond  indeed  imagines,  that  the  elders  whom  Paul  called 
to  Miletus  were  the  hljloops  of  jdJujy  and  that  he  fent 
for  them  to  Ephefus,  becaufe  that  city  w'as  the  metro¬ 
polis  of  the  province.  But  w'cre  this  opinion  well- 
founded,  it  is  not  conceivable  that  the  facred  writer 
would  have  called  them  the  elders  of  tlie  church  of 
Ephefus y  but  the  elders  of  the  church  in  generaly  or  the 
elders  of  the  churches  in  Jljia.  Befldes,  it  is  to  be  re¬ 
membered,  that  the  apoflle  v/as  in  fuch  hafte  to  be  at 
Jerufalem,  that  the  facred  liilloiian  meafures  his  time 
by  days  ;  whereas  it  muft  liave  required  feveral  months 
to  call  together  the  bifhops  or  elders  of  all  the  cities  of 
Afii ;  and  he  might  certainly  have  gone  to  meet  them 
at  Ephefus  in  lefs  time  than  would  be  requlflte  for  their 
meeting  in  that  city  and  proceeding  thence  to  him  at 
Miletus.  They  muft  therefore  have  been  either  the 
joint  paftors  of  one  congregation,  or  the  paftors  of  dif¬ 
ferent  congregations  in  one  city  :  and  as  it  w^as  thus  in 
Ephefus,  fo  W’as  it  in  Philippi ;  for  w'e  find  the  apoflle 
addreffing  his  eplftle  ‘‘  to  all  the  faints  in  Chrift  Jefus 
which  are  at  Philippi,  wdth  the  bifhops  and  deacons.” 

From  the  paflage  before  us  it  is  llkewife  plain,  that  the 
prefbyters  of  Ephefus  had  not  only  the  name  but  the 
w’hole  po^iver  of  bifhops  given  to  them  by  the  Holy 
Glioft  ;  for  they  are  enjoined  to  do  the  wffiole  work  of 
bifhops — ir.*  ixkau-ijcv  t9u  finu — w’hich  fignifics, 
to  ride  as  well  feed  the  church  of  God.  Whence  w’e 
fee,  that  the  apoflle  makes  the  power  of  governwg  infe- 
parable  from  that  of  preaching  and  matching  ;  and  that 
according  to  him,  all  who  are  preachers  of  God’s  w’oid, 
and  w’atchmen  of  fouls,  are  neceflarlly  rulers  or  g(wer- 
nors  of  the  church,-  without  being  accountable  for  their 
management  to  any  prelate,  but  only  to  their  Lord 
Chrift  from  w’hom  their  pow’cr  is  derived.  ^ 

It  appears  therefore,  that  the  apoflle  Paul  left  in  theTimo:hr 
church  of  Ephefus,  w  hich  he  had  planted,  no  other  fuc^  bifhop^ 
ccflbrs  to  himfelf  than  prtjhyterdijhops  or  Prefbyterian 
nilniflers,  and  that  lie  did  not  devolve  his  pow’er  upon 
any  prelate.  Timothy,  whom  the  Eplfcopalians  allege 
to  have  been  the  firft  bllhop  of  Ephefus,  w’as  prefent 
w'hen  this  fettJeinent  was  made* ;  and  it  is  finely  not  to  Ails 
be  fuppofed,  that,  had  he  been  their  bifhop,  the  apoflle  5- 
would  have  devolved  the  w’hole  epifcopal  powej*  upon 
the  prefoyters  before  his  face.  If  ever  there  w'as  a  fea- 
foa  fitter  than  another  for  pointing  cut  the  duty  cf 
this  fuppofed  bifhop  to  his  diocefe,  and  his  prefbyters 
duty  to  iiim,  it  was  furely  w'hen  Paul  was  taking  his 
finrfl  leave  of  them,  and  difeourfiag  fo  pathetically  con- 
6  cerniag; 
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con'.in;^  of  ravenous  any  fuccefTor 
wolves,  ami  the'  conrequent  liazard  of  tiie  flock.  In 
this  farewel  dii’courfe,  he  tells  them  that  ‘‘  he  hud  not 
ihuaned  to  declare  unto  them  all  the  counfel  of  God. 
ilut  with  what  truth  could  this  have  been  fuid,  if  obe¬ 
dience  to  a  diocefan  biihop  had  been  any  part  of  their 
duty  either  at  the  time  of  the  apolile’s  fpeaking  or  at 
any  future  period  I  He  forefaw  that  ravenous  wolves 
would  enter  in  among  them,  and  that  even  fome  of 
themfelves  fhould  arife  fpeaking^  perverfe  things  ;  and 
if,  as  the  Epifcopalians  allege,  diocefan  epifcopacy  w^as 
the  remedy*  provided  for  tliofe  evils,  is  it  not  flrange, 
pairing  llrangc,  that  the  infpired  preacher  did  not  fore¬ 
fee  that  Timothy,  who  w'as  Handing  befide  him,  was 
deflined  to  fill  that  important  office  ;  or  if  he  did  fore¬ 
fee  it,  that  he  omitted  to  recommend  him  to  his  future 
charge,  and  to  give  him  proper  inilrudions  for  the  dif- 

charge  of  his  duty?  ^  r  1.  • 

But  if  Timothy  was  not  biihop  of  Ephefus,  what,  it 
may  be  allied,  was  his  office  in  that  city  ?  for  that  he 
refided  there  for  fome  time,  and  was  by  the  apoftle 
invelled  w^lth  authority  to  ordain  and  rebuke  prelbyters, 
are  fadls  about  which  aH  parties  are  agreed,  and  which 
indeed  cannot  be  controverted  by  any  reader  of  PauPs 
epiflles.  To  this  the  Prefbyterian  replies  with  confi¬ 
dence,  that  the  power  which  Timothy  exercifed  in  the 
church  of  Ephefus  was  that  of  an  evangelift  f,  and  not 
a  fixed  prelate.  But,  according  to  Eufebius,  the  work 
of  an  evangelift  w'as,  to  lay  the  foundations  of  the 
faith  in  barbarous  nations,  and  to  conftitute  among 
them  pallors ;  after  \vhich  he  pafled  on  to  other  coun¬ 
tries.’^  Accordingly  we  find,  that  Timothy  was  reli- 
dent  for  a  time  at  Philippi  and  Corinth  :j:  as  well  as 
at  Ephefus,  and  that  he  had  as  much  authority  over 
thofe  churches  as  over  that  of  which  he  is  faid  to  have 
been  the  fixed  biihop.  “  Now,  if  Timotlieus  come, 
fee  that  he  may  be  wuth  you  without  fear,  for  he  work- 
eth  the  work  of  the  Lord,  as  I  alfo  do*  I..et  no  man 
therefore  defpife  him.”  This  text  might  lead  us  to  fop- 
pofe,  that  Timothy  was  bifliop  of  Corinth  as  w’fll  as  of 
Ephefus ;  for  It  is  ftronger  than  that  upon  which  his 
epifcopacy  of  the  latter  church  is  chiefly  built.  The 
apoftle  fays,  “  I  befought  thee*  to  abide  Hill  at  Ephe¬ 
fus,  when  I  went  into  Macedonia,  that  thou  mighteft 
charge  fome  that  they  teach  no  other  dodtrine.”  But 
had  Timothy  been  the  fixed  biihop  of  that  city,  there 
would  furely  have  been  no  neceffity  for  befeeching  him  to 
abide  with  his  flock.  It  is  to  be  obferved,  too,  that  the 
firft  epiftle  to  Timothy,  which  alone  was  written  to 
him  during  his  refldeiice  at  Ephefus,  was  of  a  date  prior 
to  Paul’s  meeting  with  the  elders  of  that  church  at  Mi¬ 
letus  ;  for  in  the  epiftle  he  hopes  to  come  to  him  fhort- 
ly,  whereas  he  tells  the  elders  at  M^iletus  that  they 
fliould  fee  his  face  no  more.  This  being  the  cafe,  it  is 
evident  that  Timothy  was  left  by  the  apoille  at  Ephefus 
only  to  fupply  his  place  during  his  temporary-  abfence 
at  Macedonia,  and  that  he  could  not  poflibly  have  been 
conftituted  flxed  biihop  of  that  church,  fince  the  epii- 
copal  powers  were  afterwards  committed  to  the  prefby- 
ters  by  the  Holy  Qhofl  in  his  prelence. 

The  identity  of  the  office  of  bifliop  and  prefbyter  be- 
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. .  Ill  the  apoftolic  office  there  v.'erc  In¬ 
deed  fome  things  peculiar  and  extraordinary^  fuch  as 
their  immediate  call  by  Clirift,  their  infallibility,  their 
being  witnefles  of  our  Lord’s  refurredtion,  and  their 
unlimited  jurildidlion  over  the  whole  world.  Thefe 
powers  and  privileges  could  not  be  conveyed  by  impofl- 
tion  of  hands  to  any  fuccelTors,  whether  called  pvefby- 
ters  or  bifhops  ;  but  as  rulers  or  office-bearers  in  par¬ 
ticular  churches,  we  have  the  confeflion  of  “  the  very 
chlefeft  apoftles,”  Peter  and  John,  that  they  were  no¬ 
thing  more  than  prefbyters  or  parifh  minifters.  This 
being  the  cafe,  the  difpute,  which  in  the  early  part  of 
the  paffing  century  was  fo  warmly  agitated  coiicerninGr 
the  validity  of  Prefbyterian  ordination,  may  be  foon  de¬ 
cided  ;  for  if  the  ceremony  of  ordination  be  at  all  eflen- 
tial,  it  is  obvious  that  fuch  a  ceremony  performed  by 
prefbyters  muft  be  valid,  as  there  is  no  higher  order  of 
ecclefiaftlcs  in  the  church  by  whom  it  can  be  performed. 
Accordingly  we  find,  that  Timothy  .himfelf,  though 
faid  to  be  a  bifliop,  was  ordained  by  the  laying  on  of 
the  hands  of  a  pre^byter>^  At  that  ordination  indeed 
St  Paul  prefided,  but  he  could  prefide  only  as  pn- 
'  mus  in  paribus^  for  we  have  feen  that,  as  permanent  ot- 
ficers  in  the  church  of  Chrift,  the  apoftles  themfelves 
were  no  more  than  prefbyters.  If  the  apoftles  hands 
were  Impofed  for  any  other  purpofe,  it  miift  have  been 
to  communicate  thofe  charifmata  or  miraculous  gifts  of 
the  Holy  Spirit,  which  were  then  fo  frequent ;  but 
which  no  modern  prefbyter  or  biihop  will  pretend  to 
give,  unlefs  his  underftanding  be  clouded  by  the  grofteft 
ignorance,  or  perverted  by  the  moil  frantic  enthu- 

ftafm.  .  . 

But  if  the  office  of  bifliop  and  prefbyter  was  origi¬ 
nally  the  fame,  how,  it  will  be  afleed,  came  diocefan  e- 
pifcopacy  to  prevail  fo  unlverfally  as  it  is  con fe fled  to 
have  done  before  the  converflon  of  Conflantine  and  the 
civil  eftablilhmeiit  of  Chriftianky  in  the  Roman  em¬ 
pire  ?  To  give  a  fatisfadlory  anfwer  to  this  queftiou  is 
certainly  the  moft  arduous  taflc  which  the  advocate  for 
prefbytery  has  to  perform  ;  but  it  is  a  tafle  not  infur- 
moiintable. 


?? 
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From  many  palTages  in  the  New  Teftament  * 


^  _ _ ^  ^ _  _  .  _  it  IS 

evident,  that  when  the  apoftles  planted  churches  in  dif¬ 
ferent  cities,  they  generally  fettled  more  than  one  pa* 
ftor  in  the  fame  church,  to^  feed  and  govern  it  with 
joint  authority.  The  propriety  of  tliis^  conllitution  is 
obvious.  In  thofe  days,  when  the  diiciples  of  Chrift 
were  perfecuted  for  their  religion,  and  often  obliged 
to  meet  in  the  night  for  fear  of  the  Jews,  they 
could  not  with  any  degree  of  prudence  aflemble  in 
laro-e  numbers ;  and  therefore,  had  there  been  no  more 
l‘h^n  one  pallor  in  a  city,  the  Chriftian  converts,  though, 
when  affembled,  they  might  have  amounted  to  but  a 
fmall  congregation,  could  not  all  have  enjoyed  the  be¬ 
nefit  of  public  worfliip  on  the  fame  day  ;  at  leafl  it 
is  obvious  that  they  could  not  poffibly  have  affembled 
for  this  purpofe  fo  often  as  their  want  of  inftrueflion, 
and  the  duty  of  “  breaking  of  bread  and  of  prayer,” 
required  them  to  meet.  It  was  therefore  with  great 
wifdom  that  the  apoftles  ordained  feveral  prefbyters  in 

The  identity  of  the  office  of  biihop  and  prcibjter  be-  the  fame  church  ;  but  as  thefe 
ing  thus  clearly  eftablin.ed,  it  Mows,  that  the  prefby-  occafion  to  meet  frequent  y,  anJ  o  deaerate  on  the 

terate  is  the  higheft  permanent  office  in  the  church,  VI  V  1  ^ 

and  that  every  faithful  pallor  of  a  flock  is  fucceflbr  to  over  which  they  had  all  ^ 

the  apollles  in  every  thing  in  which  they  were  to  have  be  under  the  neceffity  of  e  e  ing  number 
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P  efbvte.  number  to  be  prefider.t  or  moderator  of  trie  prefbytciy,  the  rife  and  progrefs  of  this  ecclefiailical  ufurpation,  Preftyti- 
lians.  might  be  preferred,  and  all  things  done  with  as  the  Prelbyterian  calls  it ;  but  the  reader  who  wifhes  . 

' - decency.  At  firft  there  is  reafon  to  believe  that  thofc  for  fuller  Information,  after  ftudying  the  remains  of  the 

prefidents  held  their  office  no  longer  than  while  the  four  firft  centuries  of  the  Chriftian  church,  may  confult 
prefbyterics  fat  in  which  they  were  elefted.  Among  An  Inquiry  into  the  Conjitntion.  D’tfdpl'ine,  and  IVcrfiifi, 
the  apoftles  themfelves  there  was  no  fixed  prefident.  eA/Se  P/-/h;/V/V  CrWrA,  faid  to  have  been  written  by  Sir 
Peter  indeed  appears  to  have  been  moft  frequently  ad-  Peter  King,  aftei wards  lord  chancellor  of  England, 
mitted  to  that  honour  ;  but  there  is  one  very  memo-  As  an  impartial  lover  of  truth,  he  will  do  well  to  con. 

AAsiv.  rable  occafion  on  record  f,  when  James  the  Lord’s  fult  alfo  a  book  intitled  or/eW  /»«■. 

brother  prcfided  in  an  affembly  of  apoftles,  elders,  and  mit’-ve  Church,  which  was  publiihed  as  an  anfwer  to  the 
brethren,  held  at  Jenifalem,  to  determine  the  queftion  Inquiry;  and  he  may  read  with  much  advantage  to  himfelf 
concerning  die  nccefiity  of  circumcifing  die  Gentiles,  ^  Letter  from  a  parochial  bi/hop  to  a  p  r el  otic  al  gentleman, 
and  commanding  them  to  keep  the  law  of  Mofes.  with  An  Apology  for  the  church  of  Srot/anrI,  both  wriu 

Upon  this  model  were  the  primitive  prefbyteries  ten  by  Mr  Willifon  fomc  time  miniaer  in  Dundee,  and 
formed.  They  confiaed  of  feveral  prefbyters  poflefled  both  evincing  confiderable  learning  and  great  ingenub 
©f  equal  powers,  who  at  their  meetings  appointed  one  ty  in  their  pious  author.  jq 

of  their  own  number  to  difeharge  the  office  of  mode-  Of  the  churches  at  prefent  formed  upon  this  mo- The  church 
rator  or  temporary  prefident;  but  to  this  prefident  they  del,  we  believe,  that  without  incurring  the  imputation  of  ScotUnd 
gave  no  prelatioal  powers  or  negative  voice  over  the  of  national  prejudice,  we  may  fafely  affirm  the  church 
9  deliberations  of  his  brethren  ;  for,  as  Jerome  informs  us,  of  Scotland  to  be  by  much  the  moll  refpeiElable.  Her 
According  church  was  then  governed  communi  prejhyterorum  con-  mode  of  worfhip  is  fimple  and  folemn  ;  her  ellablifhed 
to  Jerome.  ^  common  council  of  prefbyters.”  It  appears;  faith  agreeable  to  the  confeffioiis  of  moll  other  Pro- 

however,  that  when  an  apollle,  an  apoftolical  man,  or'  teftant  churches  ;  her  judicatories  are  calculated  to 
an  evangelill,  fixed  his  refidence  in  any  city,  and  took  maintain  the  rights  of  the  people  ;  and  her  paftors  are 
upon  himfelf  the  paftoral  care  of  part  of  the  flock,  confefTedly  men  of  liberal  and  enlightened  minds.  On 
Ills  co-prelbyters,  from  refpedl  to  his  finguhr  gifts,  thefe  accounts  it  appears  to  us,  that  we  cannot  more  . 
made  him  their  conllant  and  fixed  moderator.  Hence  properly  conclude  this  article  than  with  a  Ihort  view  of 
Timothy,  during  his  abode  at  Ephefus,  was  modcra-  her  coiillitution,  as  being  that  in  which  our  Prelbyterian 
tor  of  the  prefbytery  ;  and  hence  too  Mark  the  evan-  readers  arc  undoubtedly  inofl  intercfled. 
gelifl,  who  refided  many  years  in  Alexandria,  Las  been  No  one  is  ignorant,  that  from  the  firft  dawm  of  re- 
lailed  the  firft  bifltop  of  that  church,  though  he  ap-  formation  among  us,  till  the  era  of  the  revolution, 
pears  to  have  been  nothing  more  than  permanent  mo-  there  was  a  perpetual  ftrnggle  between  the  court  and 
derator.  We  advance  this  upon  the  authority  of  Je-  the  people  for  the  eftablilhment  of  an  Epifcopal  or  a 
rome,  one  of  the  moft  learned  fathers  of  the  Chriftian  Preibyterian  form  of  church  government :  The  former 
church,  who  informs  us,  that  upon  the  death  of  the  model  cf  eetlefiaftical  polity  was  patroiiifed  by  the  houfe 
evangelift.  the  prefbyters  of  Alexandria,  for  more  than  of  Stuart  on^  account  of  the  fupport  which  it  gave  to 
200  years,  chofe  their  biftiops  from  their  own  number,  the  prerogatives  of  the  crown  ;  the  latter  was  the  fa- 
and  placed  them  in  the  epifcopal  chair,  without  dream-  voiirite  of  the  majority  of  the  people,  perhaps  not  fo 
jng  that  they  ought  to  be  raifed  to  a  higher  order  by  much  on  account  of  its  fuperior  claim  to  apoftolical  in- 
a  new  confeemtien  ; — Pr-fbyteri  unum  ex  fe  eUStum  in  ftitiition,  as  becaufe  tjie  laity  are  mixed  with  the  clergy 
e^ccelfiori  gracht  collocotum^  ep  feopum  nominahant .  As  this  in  church  judicatories,  and  the  two  orders,  which  un- 
pra^iee  of  making  the  moderator  of  the  prefbytery  of  der  cpilcopacy  are  kept  fo  diilinft,  incorporated,  as 
Alexandria  a  permanent  officer,  was  thought  a  good  it  were,  into  one  body.  In  the  Scottiih  church,  every 
expedient  to  guard  the  infant  cliurclies  againft  fdiifms  regulation  of  public  worfhip,  every  ad  of  difeipline, 
and  divifions,  thofe  churches  gradually  adopted  it.  For,  as  and  every  ecclefiafticai  cenfure,  \\  liich  in  other  churches  1 1 
Jerome  tells  us,  Pajlquam  unvfquifque  tos  quos  haptizaverot ,  flows  from  the  authority  of  a  diocefaii  biihop,  or  from 
fuos  putabot  ejfe,  non  Chijli,  in  toto  orle  decretum  ejl,  a  convocation  of  the  clergy,  is  the  joint  work  cf  a  cer- * 
ut  unus  de  preJhyUris  elePus,  fuperponeretur  catcrh,  ad  tain  number  of  clergymen  and  laymen  adiiig  together  laymen. 
quern  omnis  eccifia  ctira  pertineret,  et  fchifmatum  femina  with  equal  authority,  and  deciding  every^  queftion  by  a 
toiler entur.  plurality  of  voices.  The  laymen  who  thus  form  an 

The  advantages  which,  in  difplaying  his  talents  and  eftential  part  of  the  ecclefiafticai  courts  of  Scotland, 
authority,  the  perpetual  prefident  or  fpeaker  of  any  are  called  ;  and  hold  the  fame  office,  as  well 

affembly  has  over  his  colleagues  in  office,  are  fo  ob-  as  the  fame  name,  with  .thofe  brethren  who  joined 
vious,  that  when  the  pradice  of  eleding  their  mode-  with  the  apoftles  and  elders  at  Jeriifalem  in  determi- 
rators  for  life  became  univerfiil  among  the  preffiyteries  ning  the  important  queftion  concerning  the  ncceffity  of 
of  the  primitive  cliureh,  it  is  eafy  to  conceive  how  am-  impofmg  upon  the  Gentile  converts  the  ritual  obfervan- 
bitioiTs  men  might  fo  magnify  the  difficulties  and  im-  ces  of  the  law  of  Mofes.  Thefe  lay-elders  Paul  en- 
portance  of  their  ftation,  as  to  introduce  the  cuftom  joined  Timothy  J  to  account  w'ortby  of  double  honour,  ^  ^  xim. 
of  filling  it  by  a  new  confecratioii  of  the  bifhop  eled.  if  they  (hould  rule  well,  and  difeharge  the  duties  for  17, 

But  when  this  was  done,  diocefan  epifcopacy,  with  all  which  they  wxre  feparated  from  the  multitude  of  their 
its  powers  and  prerogatives,  would  follow  as'a  thing  of  brethren.  In  the  church  of  Scotland  every’'  pariffi  has 
couife,  until  “  by  little  and  little  (as  Jerome  expreftes  two  or  three  of  thofe  lay-elders,  who  are  grave  and  fe- 
himfelf)  the  whole  paftoral  care  of  the  flock  was  de-  rious  perfons  cliofen  from  among  the  hearls  of  families, 
volvcd  upon  one  man.”  of  known  orthodoxy'  and  fteady  adherence  to  the  wor- 

Our  limits  will  not  permit  us  to  trace  more  minutely'  fitip,  difeipline,  and  government  of  the  church.  Be- 
VoL.  XV.  Part  11.  3 
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ing’  folemnly  engaged  to  ufc  tlicir  otmoil  endeavours 
for  the  fuppreffioii  of  vice  and  the  cherlfldng  of  piety 
and  virtue,  and  to  excrcife  difeipline  faithfully  and  dili¬ 
gently,  the  minifter,  in  the  prefence  of  the  congrega¬ 
tion,  fets  them  apart  to  their  office  by  foleinn  prayer ; 
and  concludes  the  ceremony,  which  is  fometimes  caLcd 
ordination,  with  exhorting  both  elders  and  people  to 
their  rcfpe£l:ive  duties. 

The  kirk-fefiion,  which  is  the  loweft  ecclefiaftical  ju¬ 
dicatory,  confifls  of  the  minifter  and  thofe  elders  of  the 
congregation.  The  minifter  is  ex  officio  moderator,  but 
has  no  negative  voice  over  the  decifion  of  the  feflion ; 
nor  indeed  has  he  a  right  to  vote  at  all,  unlefs  when 
the  voices  of  the  elders  are  equal  and  oppofite.  ^  He 
may  indeed  enter  his  proteft  againft  their  fentence,  if  he 
think  it  improper,  and  appeal  to  the  judgment  of  the 
prefbytery ;  but  this  privilege  belongs  equally  to  every 
elder,  as  well  as  to  every  perfon  who  may  believe  him- 
felf  aggrieved  by  the  proceedings  of  the  fefTion.  The 
deacons,  whofe  proper  office  it  is  to  take  care  of  the 
poor,  may  be  prefent  in  every  feffion,  and  offer  their 
counfel  on  all  queftions  that  come  before  it;  but  except 
in  what  relates  to  the  diftrlbution  of  alms,  they  have  no 
dec  hive  vote  with  the  minifter  and  elders. 

The  next  judicatory  is  the  prejhytery,  which  confifts  of 
all  the  paftors  within  a  certain  diftridf,  and  one  ruling 
elder  from  each  parifh  commiffioned  by  his  brethren 
to  reprefent,  .in  conjunftlon  with  the  minifter,  the 
feffion  of  that  parifh.  The  prefbytery  treats  of  fiich 
matters  as"  concern  the  particular  churches  within 
its  limits ;  as  the  examination,  admiffion,  ordination, 
and  cenfuring  of  minifters  ;  the  licenftng  of  probation¬ 
ers,  rebuking  of  grofs  or  contumacious  fmners,  the 
dlreding  of  the  fentence  of  excommunication,  the  de¬ 
ciding 'upon  references  and  appeals  from  kirk-feffions, 
refolving  cafes  of  confqlence,  explaining  difficulties  In 
doftrlne  or  difeipline  ;  and  cenfuring,  according  to  the 
word  of  God,  any  herefy  or  erroneous  dodlrine  which 
hath  been  either  publicly  or  privately  maintained  with- 
in  the  bounds  of  Its  jurlfdiClion.  Partial  as  we  may  be 
thought  to  our  o\m  church,  we  frankly  acknowledge 
that  we  cannot  altogether  approve  of  that  part  of  her 
coiiftitutlon  which  gives  an  equal  vote,  in  queftions  of 
herefy,  to  an  Illiterate  mechanic  and  his  enlightened 
paftor.  We  are  perfuaded  that  it  has  been  the  fourcc 
of  much  trouble  to  many  a  pious  clergyman ;  who,  from 
the  laudable  defire  of  explaining  the  fcriptiires  and  de¬ 
claring  to  his  ftock  all  the  counfel  of  God,  has  employ¬ 
ed  a  variety  of  expreflions  of  the  fame  Import,  to  Illuf- 
trate  thofe  articles  of  faith,  which  may  be  obfciirely  ex- 
prefted  In  the  eftabllftied  ftandards.  The  fa(ft:  however 
is,  that,  in  prefbyterles,  the  only  prerogatives  which  the 
paftors  have  over  the  ruling  elders,  are  the  power  of  or¬ 
dination  by  Impofitlon  of  hands,  and  the  privilege  of 
having  the  moderator  chofen  from  their  body. 

From  the  judgment  of  the  prefbytery  there  lies  an 
appeal  to  the  provincial  fynod,  which  ordinarily  meets 
twice  in  the  year,  and  exercifes  over  the  prefbyteries 
within  the  province  a  jurlfdl^lion  fimllar  to  that  which 
is  vefted  in  each  prefbytery  over  the  feveral  kirk-feffions 
within  its  bounds.  Of  thefe  fynods  there  are  in  the 
church  of  Scotland  fifteen,  which  are  compofed  of  the 
members  of  the  feveral  prefbyterles  within  the  refpeftive 
provinces  which  give  names  to  the  fynods. 

The  higheft  authority  in  the  ckurch.  of  Scotland  is 
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tlie  general  affcmbly,  which  confifts  of  a  certain  number  Pr-fby'e- 
of  minifters  and  ruling  elders  delegated  from  each  pref- 
bytery,  and  of  commiffioners  from  the  univerfities  and 
royal  boroughs.  A  prefbytery  in  which  there  are  fewer 
than  twelve  parifhes,  fends  to  the  general  affembly  two 
minifters  and  one  ruling  elder  ;  if  it  contain  between 
12  and  1 8  minifters,  it  fends  three  of  thefe,  and  one 
ling  elder:  if  It  contain  between  i8  and  24  minifters, bly* 
it  fends  four  minifters  and  two  ruling  elders  ;  and  of  24 
minifters,  when  It  contains  fo  many,  it  fends  five  with 
two  ruling  elders.  Every  royal  borough  fends  one  ruling 
elder,  and  Edinburgh  two  ;  whofe  eledllon  muft  be  at- 
tefted  by  the  kirk-feffions  of  their  refpedllve  boroughs. 

Every  unlverfity  fends  one  commiffioner  from  its  own 
body.  The  commiffioners  are  chofen  annually  fix  weeks 
before  the  meeting  of  the  affembly;  and  the  ruling  elders 
are  often  men  of  the  firft  eminence  in  the  kingdom  for 
rank  and  talents.  In  this  affcmbly,  which  meets  once 
a  year,  the  king  preudes  by  his  commillionei,  who  is 
always  a  nobleman  ;  but  he  has  no  voice  In  their  delibe¬ 
rations.  The  order  of  their  proceedings  Is  regular, 
though  fometimes  the  number  of  members  creates  u 
confufion,  which  the  moderator,  who  is  chofen  from 
among  the  minifters  to  be,  as  It  were,  the  fpeaker  of 
the  houfe,  has  not  fufficlent  authority  to  prevent.  Ap¬ 
peals  are  brought  from  all  the  other  ecclefiaftical  courts 
In  Scotland  to  the  general  affcmbly  ;  and  in  queftions 
purely  religious  no  appeal  lies  from  Its  determinations. 

— Ill  the  fiibordiiiation  of  thefe  affemblies,  parochial, 
prefbyterial,  provincial,  and  national,  the  Icfs  unto  the  ^ 
greater,  confifts  the  external  order,  ftrength,  and  ftedfaft- 
nefs  of  the  church  of  Scotland. 

PRESCIENCE,  in  theology,  previfion,  or  fore¬ 
knowledge  ;  that  knowledge  which  God  has  of  things 
to  come. — The  do<ftrine  of  predeftlnation  is  founded  on 
the  prefcience  of  God,  and  on  the  fuppofition  of  all  fu¬ 
turity’s  being  prefent  to  him.  See  Predestination. 

PRESCRIP ITON,  in  medicire.  Is  the  afligning  a 
proper  and  adequate  remedy  to  the  difeafe,  from  an  ex¬ 
amination  of  its  fymptoms,  and  an  acquaintance  with 
the  virtues  and  effedls  of  the  materia  niedica. 

Prescription,  in  law,  is  a  title  acquired  by  ufe 
and  time,  and  allowed  by  law ;  as  when  a  man  claims 
any  thing,  becaufe  he,  his  anceftors,  or  they  whofe 
eftate  he  hath,  have  had  or  iifed  It  all  the  time  whereof 
no  memory  Is  to  the  contrary  :  or  it  is  where  for  conti¬ 
nuance  of  tune,  ultra  memoriam  hominis^  a  particular  per¬ 
fon  bath  a  particular  right  againll  another. 

Ther^  Is  a  diftereiiee  between  prefcrlption,  cuftora, 
and  ufage.  Preferiptwn  hath  refped  to  a  certain  perfon, 
who  hy  intendment  may  have  continuance  for  ever;  as  for 
inllance,  he  and  all  they  ^vhofe  efate  he  hath  In  fuch  a 
thing,  this  is  a  prefcrlption  :  but,  Cujhm  Ss  locals  and 
always  applied  to  a  certain  place  ;  as,  time  out  of  mind 
there  has  been  fuch  a  cuflom  in  fuch  a  place ^  See.  And 
prefcrlption  bclongeth  to  one  or  a fenjo  only;  but  cufom  is 
common  to  all.  Ufage  differs  from  both,  for  it  may  be 
either  to  perfons  or  places  ;  as  to  inhabitants  of  a  town  to 
have  a  way,  See. 

A  cuftom  and  prefcrlption  are  in  the  right  ;  ufage  is 
in  the  pojfeffion  ;  and  a  prefcrlption  that  is  good  for  the 
matter  and  fubftance,  may  be  bad  by  the  manner  of  fet- 
ting  It  forth;  but  where  that  which  is  claimed  as  a  cnflofVy 
In  or  for  many,  will  be  good,  that  regularly  will  be  fo 
when  claimed  by  prefcrlption  for  one.  Prefcrlption  is  to 
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be  liwe  out  of  mind ;  though  It  Is  not  the  length  of  tunc 
that  begets  the  right  of  prefeription,  nothing  being  done 
by  time,  although  every  thing  is  done  in  time  ;  hut  It  is 
a  frefvmption  in  law,  that  a  thing  cannot  continue  fo  long 
puiet,  if  it  was  a^ain/l  right,  or  injurious  to  another. 

Prescription,  in  Seoteh  law*  See  Law,  p.  698, 
and  725. 

Prescription,  in  theology,  was  a  kind  of  argument 
pleaded  by  Teitiillian  and  others  in  the  3d  century 
againfl:  erroneous  dodlors.  This  mode  of  arguing  has 
been  defpifed  by  fomc,  both  becanfe  it  lias  been  ufed  by 
Papills,  and  bccaiife  they  think  that  truth  has  no  need 
of  fuch  a  fupport.  But  farely  in  difputed  points,  if  it 
can  be  fliown  that  any  particular  doClriiie  of  Chriftiani- 
ty  was  held  in  the  earlieft  ages,  even  approaching  the 
apoltolic,  it  mull  have  \^ry  confiderable  Weight;  and  in¬ 
deed  that  It  has  fo,  appears  from  the  univerfal  appeals 
of  all  parties  to  thofe  early  times  in  fupport  of  their 
particular  opinions.  Befides,  the  thing  is  in  itfelf  natu¬ 
ral;  for  if  a  man  finds  a  variety  of  opinions  in  the  world 
t'pon  important  paffages  in  fcriptiire,  where  fhall  he  be 
lo  apt  t;)  get  the  true  fenfe  as  from  cotemporary  writers 
or  others  who  lived  very  near  the  apoflolic  age  ?  and  if 
fuch  a  man  fliall  find  any  do^^rlne  or  interpretation  to 
have  been  univerfally  believed  In  the  firfl  ages,  or  as 
Vincentius  Lirinenfis  words  it,  femper  ubique.  et  ah  omnt- 
ius,  he  will  unqiieflionably  be  difpofed  to  think  fuch 
early  and  univerfal  confent,  or  fuch  prefeription,  of  very 
considerable  V/eight  in  determining  his  opinion. 

PRESENCE j  a  term  of  relation,  wfed  in  oppofition 
to  abfence,  and  fignlfying  the  exiftence  of  a  perfon  in 
a  certain  place. 

pRF^ENT  Penf’,  In  grammar,  the  firft  tenfe  of  a  verb, 
exprefling  the  prefent  time,  or  that  fomething  is  now 
perloirning ;  as  jeribo,  I  write,  or  am  writing.  See 
Grammar. 


PRESEN’PATION,  in  ecclefiailical  law*  See  Pa¬ 
tronage. 

P RFhEN'T ATioN  of  the  V;rvn,\s  a  feall  of  the  Romifh 
church,  celebrated  on  the  2  iff  of  November,  in  memo¬ 
ry  of  the  Holy  Virgin  "'s  being  prefen  ted  by  her  parents 
in  the  temple,  to  be  there  educated.  Emanuel  Comne- 
niis,  w'ho  began  to  reign  in  1143,  makes  mention  of 
this  feail  in  his  Coiiftitution.  Some  imagine  It  to  ha\x 
been  eftabliflied  among  the  Greeks  in  the  i  ith  century; 
and  think  they  fee  evident  proofs  of  it  in  fome  homilies 
of  George  of  Nicomedia,  w^ho  lived  in  the  time  of  Pho- 
tius.  Its  inflitiition  In  the  Weft  Is  aferibed  to  Gregory 
XI.  in  1372.  Some  think  it  was  inftituted  in  memory 
of  the  ceremony  pra(ftlfed  among  the  Jews  for  their  new'- 
born  females  ;  correfponding  to  the  circumcifion  on  the 
eighth  day  for  males. 

PRh^F.NiArioN  of  our  Lady  alfo  gives  the  title  to  three 
orders  of  nuns.  The  Hrft,  projedled  in  1618,  by  a  maid 
Earned  Joan  of  Cambray.  The  habit  of  the  nuns,  ac¬ 
cording  to  the  vifion  (he  pretended  to  have,  was  to  be 
a  grey  gowm  of  natural  wool,  &c. ;  but  this  proje6i:  w^as 
never  acconiplifhed.  d"he  fecond  was  cifablifhed  in 
Prance,  about  the  year  1627,  by  Nicholas  Sanguin,  bi- 
Ihop  of  Senlis;  it  was  approved  by  Urban  VIII.  This 
order  never  made  any  great  progrefs.  'Fhe  third  was 
t^llabllflied  in  1664,  when  hrederic  Borromeo,  being 
5’poftohcal  vifitor  In  the  Valteline,  w^as  Iiitreated  by  fome 
tlevoiit  maids  at  Morbegiio  to  allow  them  to  live  In  com¬ 
munity  in ‘a  retired  place  ;  which  he  granted,  and  erec¬ 


ted  them  Into  a  congregation,  under  the  title  of  congre^ 
gation  of  our  Lady,  They  live  under  the  rule  of  St 
Auo'iiillne. 

PRESENTMENT,  in  law.  See  Prosecution,  e 

A  prefentment,  generally  taken.  Is  a  very  conipre** 
henfive  term  ;  including  not  only  prefentments  properly 
fo  called,  but  alfo  inquilitions  of  ofiice,  and  indi^fments 
by  a  grand  jury.  A  prefentment,  properly  fpeaking, 
is  the  notice  taken  by  a  grand  jury  of  any  offence  from 
their  own  knowledge  or  obfervation,  witliout  any  bill 
of  Indidfment  laid  before  them  at  the  fuit  of  the  king  : 
As  the  prefentment  of  a  nuifance,  a  libel,  and  the  like  ; 
upon  which  the  officer  of  the  court  midl  aliterwards 
frame  an  indl<flment,  before  the  party  prelcnted  can  be 
put  to  anfwer  it.  An  inqiuTition  of  office  is  the  a61:  of 
a  jury,  fiimmoned  by  the  proper  officer  to  inquire  of 
mutters  relating  to  the  crown,  upon  evidence  laid  be¬ 
fore  them.  Some  of  thefe  are  in  themfelves  convictions, 
and  Cannot  afterwards  be  traverfed  or  denied ;  and 
therefore  the  inqucfl,  or  jury,  oiiglit  to  hear  all  that 
can  be  alleged  on  both  fides.  Of  this  nature  are  all 
inquilitions  of  f  io  de  fe  ;  of  flight  in  perfoiis  accufed  of 
felony  ;  of  deodands,  and  the  like  ;  and  prefentments 
of  petty  offences  In  the  fheriff's  tonrn  or  court- leet, 
whereupon  the  prefidlng  officer  may  let  a  fine.  Other 
inquilitions  may  be  afteiwvaixls  traverfed  and  examined  ; 
as  particularly  the  coroner’s  inquilitlon  of  tl  •  death  of 
a  man,  wdien  it  linds  any  one  guilty  of  homicide  ;  for 
in  fuch  cafes  the  ofi'ender  fo  prefented  mull  be  aivaign- 
ed  upon  this  Inquilitlon,  and  may  difpntc  the  truth  of 
it ;  which  brings  it  to  a  kind  of  indictment,  the  moll 
ufiial  and  effedtiial  means  of  profeciition.  See  Indict¬ 
ment. 

PRESIDENT,  pR4ESEs,  is  an  officer  created  or 
eledled  to  prefide  over  a  company  or  afl'embly  ;  fo  called 
in  contradiilInClion  to  the  othei  members,  who  are  term¬ 
ed  rtJiditnK^, 

Lord  President  of  the  Council,  is  a  great  officer  of 
the  cnnvn,  who  has  precedence  next  after  the  lord 
chancellor  and  lord  treafurer  ;  as  ancient  as  the  time  of 
King  John,  when  he  was  ftyled  confiliarius  capitalis, — 
His  office  is  to  attend  on  the  king,  to  propofe  bufincfs 
at  the  council-table,  and  to  report  to  the  king  the  feve- 
ral  tranfadtions  tiiere.  See  Privy- Counci  I, 

PRESIDIAL,  was  a  tribunal,  or  bench  of  judges, 
ellablifhed  (before  the  Revolution)  in  the  feveral  confi- 
derable  cities  of  France,  to  judge  ultimately,  or  In  the 
lad  refort,  of  the  feveral  caufes  brought  before  them 
by  way  of  appeal  from  the  fiibaltern  judges.  The 
prefidlals  made  one  company  w'lth  the  officers  of  the 
bailliages  and  fenefchaulfees,  wdiere  they  w^ere  cllabliflied. 

PRESS  (Prelum),  in  the  mechanic  arts,  a  machine 
made  of  Iron  or  w^ood,  ferving  to  fqneeze  or  comprefs 
any  body  very  clofe. 

The  ordinary  prefies  confill  of  fix  members,  or 
pieces  ;  viz.  tw’o  flat  fmooth  planks ;  betw^cen  wdiich 
the  things  to  be  prefled  arc  laid ;  two  ferews,  or 
worms,  falleiied  to  the  low^er  plank,  and  palling  through 
two  holes  in  the  upper  ;  and  two  nuts.  In  form  of  an 
8,  ferving  to  drive  the  upper  plank,  wdiich  is  move- 
able,  agalnll  the  low^r,  wffiich  is  liable,  and  without 
motion. 

Presses  ufed  for  exprejfing  of  Liquors',  are  of  various 
kinds ;  fome,  in  mod  relpedls,  the  fame  with  the  com¬ 
mon  preflTes,  excepting  that  the  under  plank  is  per- 
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foratcd  with  n  great  number  of  holes,  to  let  the  juice 
exprefied  run  through  into  a  tub,  or  receiver,  under- 

A  very  ufeful  machine  for  a  prefs,  in  the  proccfs  of 
cyder-making,  has  been  lately  conilru6led  by  Mr  An- 
flice,  who,  with  his  well-known  zeal  for  the  improve¬ 
ment  of  mechanics,  permits  us  to  lay  before  our  readers 
the  following  defcription  of  it. 

Plats  A  A,  I.  two  pieces  of  timber,  2 1  feet  long,  12  by  6 

GCCCXV.  inches,  laid  fide  by  fide  at  the  dillance  of  1 2  inches, 
and  fecured  in  that  htuation  by  blocks  placed  between 
and  bolts  pafling  through  them  ;  this  frame  forms  the 
bed  of  the  machine.  BB,  two  uprights,  12  feet  long, 

6  by  8  inches,  morticed  upon  them,  and  fecured  in  their 
pofition  by  pins  and  iron  fquares.  CC,  two  uprights, 
five  feet  long,  fix  by  10  inches,  morticed  near  the  end 
of  the  under  frame,  and  fecured  as  before,  D,  a  lever, 

1 7  feet  long,  T  2  by  13  inches,  turning  on  a  large  bolt 
_  which  palfes  through  the  fhort  uprights,  alfo  tlilough 
iron  ftraps,  which  fecure  them  to  the  bed  infide,  and  a 
ftirrup  of  iron  which  paffes  over  the  end  of  the  lever, 
and  which  makes  the  turning  point  in  the  line  of  its 
lower  fide,  and  not  through  its  middle.  E,  a  lever  20 
feet  long,  fix  by  eight  indies  at  its  iargell  part,  and  ta¬ 
pering  towards  the  other  end  :  this  lever  turns  on  a  bolt 
in  the  uprights  BB.  F,  i,  2,  3,  4.  four  pieces  of  oak 
(which  ht  calls  ndci/es,  10  feet  long),  four  by  two  and 
an  half  inches,  morticed  loofely  into  the  upper  lever,  and 
hung  thereto  by  bolts,  fo  as  to  fwing  perpendicularly, 
and  play  in  a  long  mortice  or  channel  cut  through  the 
large  lever  to  receive  them.  Thefe  needles  have  inch- 
lioies  pretty  clofely  bored  through  them  (in  a  direc¬ 
tion  crolling  the  machine),  from  the  lower  ends,  as  far 
upwards  as  the  great  lever  will  reach,  when  it  is  as  high 
as  it  can  go.  G,  a  bed  to  receive  what  is  to  be  prelT- 
ed*  H,  a  frame  to  fupport  a  winch  worked  by  a 
handle  at  I.  At  the  end  of  the  fmall  lever  two  blocks 
or  pulleys  are  fixed,  one  above,  and  the  other  below  it ; 
a  rope  of  about  half  an  inch  diameter  is  then  fallened  to 
the  deling  (or  continuation  of  the  uprights  of  the 
winch  frame  if  neceflary)  at  K  ;  then  palfed  through  the 
upper  block  on  the  lever,  from  thence  paffed  through 
a  block  at  L,  and  then  goes  with  four  turns  round  the 
winch,  from  whence  it  is  earned  through  the  block  un¬ 
der  the  lever,  and  fafiens  to  the  machine  at  M  ;  by  this 
means,  if  the  winch  be  turned  one  way,  it  raifes  the 
end  of  the  fmall  lever  if  the  other  deprefies  it. 

I'o  work  the  machine.  If  we  fuppofe  the  great 
lever  bearing  on  the  matter  to  be  prelfed,  an  iron  pin 
muft  be  put  into  one  of  the  holes  in  the  needles  above 
the  great  lever  ;  and  when  the  fmall  lever  is  worked  as 
far  as  it  will  go,  either  up  or  down,  another  bolt  is  to 
be  put  into  the  hole,  which  comes  nearefi  above  the 
great  lever  on  the  other  fide  of  the  uprights  BB,  and 
the  \vliK:h  then  turned  the  contiary  way,  by  which 
means  the.prefiing  goes  on  whether  the  fmall  lever  rlfes 
or  falls.  Before  the  refiftance  is  very  great,  the  needles 
fartheft  from  the  fulcrum  of  the  fmall  lever  are  ufed  ; 
after  that  the  neareft  are  employed,  which  doubles  the 
power  of  the  machine.  In  railing  the  great  lever,  or 
lowering  it  to  ks  beaiing,  the  needles  moft  diftant  from  . 
the  fulcrum  of  the  fmall  lever,  are  ufed  under  inftead 
of  onjer  it.  As  the  rope  is  liable  to  ftretch  and  get 
Hack,  he  paffes  it,  after  taking  two  turns  on  the 
winch,  through  a  pulley,  to  which  is  fufpended  a  weight 
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of  half  a  hundred,  and  then  takes  two  turns  more 
fore  it  is  carried  through  the  other  block,  by  which 
means  the  flack  is  ccnflantly  gathered  in,  and  the  weight 
holds  on  without  increafing  the  friction,  us  by  hanging 
under  the  winch  it  countcradls  the  preffure  upwards  on 
its  axis. 

The  power  of  this  machine  is  very  great,  being  as  i 
to  1136  nearly,  and  capable  by  a  trifling  addition  of 
any  other  proportion.  It  is  applicable  to  many  pur- 
pofes  befide  cyder-prefTing,  and  is  more  fimple,  and  lefs 
liable  to  injur}^  than  any  other  which  has  fallen  under 
our  obftrvation.  Perhaps,  however,  it  would  be  an  im¬ 
provement  to  life,  inftead  of  the  ropes  and  puf  eys,  by 


Pref«. 

— -y— 


which  the  lever  E  is  moved,  a  fmall  wheel  or  pinion  of 
10  or  12  teeth,  on  the  axis  of  the  winch  W  (n^  2.), 
and  a  ItifF  beam  e  n  down  from  the  lever,  having  oh  its 
lower  end  an  iron  rack,  of  which  the  teeth  take  into 
tliofe  of  the  pinion.  The  adtion  of  thefe  teeth  would, 
in  our  opinion,  be  lefs  dhninifhed  by  fridlion  and  obli¬ 
quity,  than  the  pulleys  are  by  fridlion  and  the  ftiffnefs 
of  the  rope  ;  and  the  machine  would  retain  all  its  other 
advantages. 

ufed  hy  Joiner to  keep  clofe  the  pieces  they 
have  glued,  efpecially  panels.  See.  of  waliifcot,  is  very 
Ample,  confiftiiig  of  four  members ;  viz.  two  ferews* 
and  two  pieces  of  wood,  four  or  five  inches  fquare,  and 
two  or  three  feet  long  ;  whereof  the  holes  at  the  two 
ends  ferve  for  nuts  to  the  ferews. 

Press  ufed  hy  Inlayers,  refembles  the  joiner’s  prefs^.. 
except  that  the  pieces  of  wood  are  thicker,  and  that 
only  one  of  them  is  moveable  ;  the  other,  which  is  in 
form  of  a  treffel,  being  fuftained  by  two  legs  or  pillars, 
jointed  into  it  at  each  end.  This  prefs  ferves  them  for 
fawing  and  cleaving  the  pieces  of  wood  required  in  mar¬ 
quetry  or  inlaid  w^ork. 

Founder's  Press,  is  a  ftrong  fquare  frame,  confifting 
of  four  pieces  of  wood,  finnly  joined  together  with  te¬ 
nons,  &c.  This  prefs  Is  of  various  fizes,  according  to 
the  fizes  of  the  moulds ;  two  of  them  are  required  to 
each  mould,  at  the  two  extremes  whereof  they  are  pla¬ 
ced  ;  fo  as  that,  by  driving  wooden  wedges  between  the 
mould  and  the  fides  of  the  prefles,  the  two  parts  of  the 
mould  wherein  the  fnetal  is  to  be  run  may  be  prefled 
clofe  together. 

Printing- Press.  See  PRiNTiNG-Pre/s. 

Ro/dng-pRESs,  is  a  machine  ufed  for  the  taking  off 
prints  from  copper-plates.  It  is  much  lefs  complex  than 
that  of  the  letter-printers.  See  its  defcription  and  ufe 
under  the  article  Rolling^prefs  P ringing. 

Press,  in  Coining,  is  one  of  the  machines  ufed  In  ftrl- 
king  of  money  ;  differing  from  the  balance,  in  that  it 
has  only  one  iron  bar  to  give  it  motion,  and  prefs  the 
moulds  or  coins  ;  Is  not  charged  with  lead  at  its  ex¬ 
treme,  nor  drawn  by  cordage.  See  Coining. 

Binder's  Cutting-pREss,  is  a  machine  ufed  equally  by 
book-binders,  ftatlonei's,  and  pafteboard-makers^  con¬ 
fifting  of  two  large  pieces  of  wood,  in  form  of  cheeks, 
conne<fted  by  two  ftrong  wooden  ferews ;  which,  being 
turned  by  an  iron  bar,  draw  together,  or  fet  afunder, 
the  cheeks,  as  much  as  is  neceflary  for  the  putting  in 
the  books  or  paper  to  be  cut.  The  checks  are  placed 
lengthwife  on  a  wooden  ftaiid.  In  the  form  of  a  cheft, 
into  which  the  cuttings  fall.  Afide  of  the  cheeks  are 
two  pieces  of  wood,  of  the  fame  length  with  the  ferews, 
ferviiig  to  dired  the  cheeks^  and  prevent  their  opening 
8,  unequally* 
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Xinenaally.  Upon  the  cheeks  the  plough  moves,  to 
the  cutting-knife  is  faltened  by  a  fcrew  ;  which 
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which  tne  cuiunj^'xvni*^  -  >  - 

has  its  key,  to  difmount  it,  on  occalion,  to  be  lharp- 

^^The  plough  confifls  of  feveral  parts  ;  among  the  reft 
a  wooden  fcVew  or  worm,  which,  catching  within  the 
nuts  of  the  two  feet  that  fuftain  it  on  the  cheeks,  brings 
the  knife  to  the  book  or  paper  which  is  faftened  in  tne 
prefs  between  two  boards,  /rhis  ferew,  which  is  pretty 
loiv^,  has  two  diredories,  which  refemhle  thofe  of  the 
p-nws  of  the  prefs.  To  make  the  plough  (lide  fqiiare 
a'ndeven  on  the  cheeks,  fo  that  the  knife  may  make  an 
equal  paring,  that  foot  of  the  plough  where  the  knne  is 
not  fixed.  Aides  in  a  kind  pf  groove,  faftened  along  one 
of  tlie  checks.  Laftly,  the  knife  is  a  piece  of  fteel,  li-x 
or  feven  inches  long,  ftat,  thin,  and  Aiarp,  terminating 
at  one  end  in  a  point,  like  that  of  a  fword,  and  at  he 
other  in  a  fquare  form,  which  ferves  to  fafttn  n.  to  the 

plough.  See  BooK-BindtKg.  ^  _  n  t 

^  As  the  long  knives  ufed  by  ns  in  the  cutting  of  books 
or  papers,  are  apt  to  jump  in  the  cutting  thick  books, 
the  Dutch  are  faid  to  nle  circular  knives,  witli  an  eoge 
all  round  ;  which  not  only  cut  more  fteadily,  but  lait 

longer  without  grinding.  , 

Press,  in  the  IBooUcn  ManufaSory,  is  a  large  wooden 
machine,  ferving  to  prefs  cloths,  ferges,  rateens,  &c. 
thereby  to  render  them  fmooth  and  even,  and  to  give 

tliem  a  ^lofs.  ,  ,  ,  . 

This  machine  confifls  of  feveral  members  ;  the  prin- 
cipal  whereof  are  the  clieeks,  the  nut,  and  the  worm 
or  ferew,  accompanied  with  its  bar,  which  ferves  to 
ttini  it  round,  and  make  it  defeend  perpendicularly  on 
the  middle  of  a  thick  wooden  plank,  under  which  the 
ftuffs  to  be  preffed  are  placed.  The  calender  is^alfo 
a  kind  of  prefs,  ferving  topiefs  or  calender  linens,  filks, 

Sc  c* 

'nierty  of  the  Press.  See  Libertt  of  the  Prefs. 
PRESSING,  in  the  nianufaftures,  is  the  violently 
fqueeAlng  a  cloth,  ftuff,  &c.  to  render  it  fmooth  and 

^  'I'here  are  two  methods  of  preffing,  viz.  coiJ  and 

^'°As  to  the  former,  or  cold  preffing  :  After  the  ftuff 
has  been  fcoured,  fulled,  and  Aiorn,  it  is  folded  fquare 
in  equal  plaits,  and  a  (kin  of  vellum  or  pafteboard  put 
between  each  plait.  Over  the  whole  is  laid  a  fquare 
wooden  plank,  and  fo  put  into  the  prefs,  which  is  ferew- 
ed  down  tight  by  means  of  a  lever,  ^yter  it  has  lain 
a  fufficient  time  in  the  prefs,  they  take  it  out,  remo¬ 
ving  the  pafteboards,  and  lay  It  up  to  keep._  Some 
only  lay  the  ftuff  on  a  firm  table  after  plaiting  and 
pafteboarding,  cover  the  vhole  with  a  wooden  plank, 
and  load  it  with  a  proper,  weight.  ^  i,  a  rr 

The  method  of  preffing  hot  is  this  : 
has  received  the  above  preparations,  it  is  IpnnUec  a 
little  with  water,  fometimes  gum-water ;  then  punted 
equally,  and  between  each  two  plaits  are  put  leaves  ot 
pafteboard  ;  and  between  every  fixth  and  ieventli  plait, 
as  well  as  over  the  whole,  an  Iron  or  brafs  plate  well 
heated  in  a  kind  of  furnace.  This  done,  it  is  laid  upon 
the  prefs,  and  forcibly  ferewed  down.  Under  this  prefs 
are  laid  five,  fix.  See,  pieces  at  the  fame  time,  all  fur. 
nifhed  with  their  pafteboards  and  iron-plates.  When 
the  plates  are  well  cooled,  the  ftuffs  are  taken  out  and 
ftitched  a  little  together  to  keep  them  in  the  plaits. 


This  manner  of  orcfling  was  only  invented  to  cover  the 
defeds  of  the  fluffs ;  and,  accordingly,  it  has  been  Ire- 
qiiently  prohibited. 

Pressing,  or  Imprejfmg,  See  Impressing. 
PRE8S10N,  or  PRESSURE,  in  the  Cartdian  Philo- 
fophy,  is  a  fuppofed  impulftve  kind  of  motion,  or  rather 
an  endeavour  to  move,  imprefled  on  a  fluid  medium,  and 
propagated  through  it. 

PRESSURE  OF  AIR.  See  Pneumatics. 
pRfssuKE  of  Fluids,  See  PI  vpRO  statics  and  Pneu¬ 
matics.  . 

PREST,  is  ufed  for  a  duty  in  money,  to  be  paid 
by  the  iheriff  on  liis  account,  in  the  exchequer,  or  for 
money  left  or  remaining  in  his  hands  :  2  5c  3  Edw.  \  I. 

%Rhs^-Mone\y  is  fo  called  from  the  French  word  pref, 
that  prompius^tnpeditus  ;  for  that  it  binds  thofe  v/ho 
receive  it,  to  be  ready  at  all  times  appointed,  being  com¬ 
monly  meant  of  foldiers. 

PREST A'I  ION-money,  is  a  fum  of  money  paid 
yearly  by  archdeacons  and  other  dignitaries  to  their 
hiihopy  pro  ixitf  tori  jurifdidione. 

Prfstation  (prajlatiojyw^s  anciently  ufed  for  other 
payments:  Etquittijint  de  praflatione  muragVi,  Chait. 
Hen.  VII.  Sometimes  alfo  for  pourveyance. 

PRESTEIGN  is  a  town  in  Radnorfhire,  diftant 
149  milts  w'dl-noilh-weil  from  London,  in  the  diiect 
road  to  Aberyftwitli,  and  throughout  South  Wales,  in 
N.  Lat.  52  ’  I  2^  bounded  to  the  north  and  north-eafl 
by  Hereiordfliire.  It  is  a  neat  well  built  town,  with 
clean  and  regular  flrects,  and  is  the  refidence  of  many 
genteel  families.  he  neighbourhood  abounds  vvnth  all 
the  comforts  and  conveiiiencies  of  life.  It  is  feated  on 
a  gravelly  foil  011  the  banks  of  the  river  Lug,  and  at  the 
head  of  a  very  fertile  vale  :  tiie  mountains  to  the  wefl 
and  north- w'eft  of  the  town  forming,  as  it  were,  an, 
amphitheatre  round  it.  The  name  of  it  in  Wchh  is 
Slan-^Andrasy  which  is  fuppofed  to  be  derived  from  the 
church,  which  is  dedicated  to  Saiiit  Andrew.  The 
town  is  divided  into  four  wards,  which  have  each  a^fe- 
parate  jurifdiflion,  feparate  officers,  levies,  &c.  ^  Phe 
curfew-bell  of  William  the  Conqueror  ftill  remains  in 
this  place,  and  is  rung  every  night.  It  is  a  borough  by 
prefcriptioii,  and  is  governed  by  a  bailiff  annually  elec¬ 
ted,  and  fworn  in  by  a  fteward  appointed  by  the  crown. 
The  living  is  a  reftoiy  and  vicarage  united,  and  report- 
ed  to  be  worth  from  L.  500  to  I..  600  per  annum  ;  the 
parilh  lying  in  two  counties.  Here  is  an  excellent  free 
ichool  w^ell  endowed.  The  county  hall,  the  county  gaol, 
the  county  bridewell,  and  houfe  of  corredlion,  are  kept 
in  this  place.  The  markets  are  held  on  Saturdays ;  and 
there  are  two  fairs  in  the  year.  About  a  century  and 
a  half  ago  Prefteign  was  confiderably  larger  ;  had  a 
good  woollen  manufa£lory,  of  which  the  very  large 
buildings  now  Handing  (formerly  belonging  to  clothiers) 
bear  ample  teftimony ;  but  a  fire,  fucceeded  by  the 
plague,  in  the  town  about  the  year  1636,  reduced  the 
fame,  and  with  it,  its  confequence  as  a  manufaduring  . 
town.  The  liealthinefs  of  its  lituation  cannot  be  better 
afeertained  than  by  the  regifter  of  births  and  burials. 
The  parifti  embi*aces  at  leall  a  circle  of  1 9  miles  ;  and 
the  average  of  burials  for  the  laft  ieveii  years  was  only 
26  perfons/’fr  annuwy  and  that  of  births  for  the  fame 
time  was  42  ;  and  of  the  former  upwards  of  18  were 
from  80  to  ICO  years  old. 
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’PR.E'STER  (John,  or  Jean),  an  appellation  former* 
ly  given  to  an  emperor  of  the  Tartars  who  was  over¬ 
come  and  J^illed  by  Jenghiz  Khan.  Since  that  tinio  it 
has  been  given  to  the  emperor  of  Abyllinia  or  Ethio¬ 
pia  ;  however,  In  Ethiopia  itfelf  this  name  is  utterly 
unknown,  the  emperor  being  there  called  the  grand  ne- 
gus. 

pRESTER,  a  meteor,  confifling  of  an  exhalation 
thrown  from  the  clouds  downwards  with  fuch  violence, 
as  that  by  the  collilion  it  is  fet  on  fire.  The  word  is 
Greek,  the  name  of  a  kind  of  fei*peiit ;  called 

alfo  difiras,  to  which  this  meteor  is  fuppofeGl  to  bear  a 
refemblanee.  U  he  prelfer  differs  from  the  thunderbolt 
in  the  manner  of  its  inflammation  ;  and  in  Its  burning 
and  breaking  every  thing'  it  touches  \yith  greater  vio¬ 
lence. 

Pr ESTER,  a  word  ufed  by  feme  to  exprefs  the  ex¬ 
ternal  part  of  the  neck,  which  is  ufually  inflated  in  an- 
gcr. 

PRESTIMONY,  in  canon  law,  is  derived  a  pr^Jia- 
Iwtie  qvoiidlana  ;  and  is,  by  fome,  defined  to  be  a  kind 
of  benefice,  ferved  by  a  Angle  priefl.  Others  fay.  It* is  the 
incumbency  of  a  chapel,  without  any  title  or  collation; 
fuch  as  are  moil  of  thofe  in  cailles,  where  prayers  or  mafs 
are  faid ;  and  which  are  mere  unendowed  oratories. 
Whence  the  term  is  alfo  applied,  in  the  Romifli  church, 
to  certain  perpetual  offices  bellowed  on  canons,  religi¬ 
ous,  or  others,  for  the  faying  of  maffes,  by  way  of  aug* 
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a  figure  whereby,  in  pretending  to  pais  over  a  thing  un¬ 
touched,  wc  make  a  fummary  mention  thereof.  /  w  // 
not  fay  he  is  gallant ^  he  is  learned,  he  is  juf,  The 

mofl  artful  praifes  are  tliofo  given  by  way  of  preteiition. 
Sec  Oratory. 

PRE'PEXT,  n  colour  or  motive,  whether  real  or 
feigned,  for  doing  fomethiiig. 

1  OGA  PRE  PEXTA,  among  the  ancient  Romans, 
a  long  white  gown,  with  a  border  of  purple  round  the 
edges,  and  wwn  by  children  of  quality  till  the  age  of 
puberty,  vi%»  by  the  boys  till  xy,  when  they  chan¬ 
ged  It  for  the  toga  virilis  :  and  by  the  girls  till  mar¬ 
riage. 

PRETIUM  SEPULCHRi,  in  old  law  books, fee.  thofe 
goods  accruing  to  the  church  wherein  a  corpfe  is  buri¬ 
ed.  Ill  the  Iiifli  canons,  lib.  xix.  cap.  6.  it  is  ordered, 
that  along  with  every  body  that  is  buried,  there  go  hh 
CQw,  horfe,  apparel,  and  the  furniture  of  his  bed  ;'^noiie 
of  which  may  be  dlfpofed  of  otherwife  than  for  the  pay-, 
rnent  of  debts,  &c.  as  being  familiars  and  domefllcs  of 
the  dcceafed. 

PRE  rOR,  a  magiflrate  among  the  ancient  Ro¬ 
mans,  not  unlike  our  lord  chief  juiiices,  or  lord  chan¬ 
cellor,  or  both  in  one  ;  as  being,  veiled  with  the  power 
of  diflributing  jufliee  among  the  citizens.  At  firll  there 
was  only  one  pretor  ;  but  afterw^ards,  another  being 
created,  the  firil  or  chief  one  had  the  title  of  fir^for  ur^ 
laniisy  or  the  “  city  pretor:”  the  other  was  called  pere^ 


mtntation^of  their  livings.  Others  think  it  is  a  leale,  gnnus,  as  being  judge  in  all  matferVrdating  loforeign' 

xicai  fund  nr  reveniip.  Kp-  1  1  4-  .A.  X-..  _  _  .  t  1  1 


or  coiiceffion  of  any  ecclefiaflical  fund  or  revenue,  be¬ 
longing  to  a  monafleiy,  to  be  enjoyed  during  life,  Du 
Moulin  calls  it  a  profane  benefice^  which,  how'cvcr,  has  a 
perpetual  title,  and  an  ecclefiaflical  office,  with  certain 
revenues  attached  to  it ;  which  the  Incumbent  is  allow¬ 
ed  to  fell,  and  which  may  be  poflefled  without  tonfure  ; 
fuch  as  the  lay  t:hurch- wardens  of  Notre-dame.  He 
adds,  that,  in  propriety,  the  canonries  of  chapels  are 
bcnelices  of  this  nature.  The  moll  probable  opinion 
feems  to  be,  that  preflimony  is  a  fund,  or  revenue,  ap¬ 
propriated  by  the  founder  for  the  fubfiflenceof  a  priell, 
without  being  eredled  into  any  title  of  benefice,  chapel, 
prebend,  or  priory  ;  and  which  is  not  fubject  either  to 
the  pope  or  to  the  ordinary,  but  whereof  the  patron, 

■and  thofe  who  have  a  right  from  him,  are  the  collators, 
and  nominate  and  confer  plesio  jure^ 

ITIESTO,  in  the  Italian  mufic,  intimates  to  perform 
quick  ;  as  prejiifimo  does  extremely  quick. 

P RESTON,  a  towm  of  Lancafhire  in  England,  feat- 
ed  on  the  river  Kibble,  over  which  there  is  a  handlbme 

ftone  bridge.  Here  is  held  a  court  of  chancery,  and  o-  . .  ^  ...... u.iat  nc  mav 

ther  offices  of  juflice  for  the  county  palatine  of  Lauca-  dellroy  it  ;  where  a  lawyer  pleads  booty,  or  a6ls  by  col¬ 
iter.  It  IS  noted  for  the  defeat  of  the  rebels  here  in  lufion,  &c.  ' 

It  alfo  denotes  a  fecret  abufe  committed  in  the  exer- 


But,  belidcs  thefe,  there  were  afterwaH'ds  created 
many  provincial  pfetors;  who  were  not  only  judges,  but 
alfo  allilled  the  coiifuls  in  the  government  of  the  pro¬ 
vinces,  and  even  were  invefled  with  the  government  of 
provinces  themfelves. 

PRETORIAN  GUARDS,  In  Roman  antiquity,  were 
the  emperor’s  guards,  who  at  length  were  increafed  to 
10,000:  they  had  this  denomination,  according  to  fome, 
from  their  being  flationed  at  a  place  called  Praiorium  : 
their  commander  was  llyled  praftclus  pr<£(<,rii, 

PRETORIUM,  or  Przetorium,  among  the  Ro¬ 
mans,  denoted  the  hall  or  court  wherein  the  pretor  lived, 
and  wherein  he  admiiiiflered  juflice. 

It  llkewlfe  denoted  the  tent  of  the  Roman  general, 
wherein  councils  of  war,  <Scc.  were  held  ;  alfo  a  place  in 
Rome  where  the  Pretorian  guards  were  lodged. 

PREVARICA  J  ION,  in  the  civil  law,  is  where  the 
Informer  colludes  with  the  defendants,  and  fo  makes  on¬ 
ly  a  fliam  profecutioii. 

Prevarication,  in  our  laws,  is  when  a  man  falfely 
feems  to  undertake  a  thing,  with  intention  that  he  may 


1715,  when  they  were  all  made  prifoners,  and  feat  up 
to  London.  W.  Long*  2.  26.  N.  Lat.  cq.  ac. 

PRES  1  RE.  SccVauban. 

PRETENSED  or  r  ret  ended  right,  in  law,  is 
■where  one  is  in  poffeflioii  of  lands  and  tenements,  w  hich 
another,  w'ho  is  out,  claims  and  fues  for.  Plere  the 
pretenfed  right  is  in  him  w'ho  fo  claims  or  fues. 

PRETERITE,  in  grammar,  a  teiife  wffiich  exprefles 
the  time  pafl,  or  an  adlion  completely  finiffied ;  as, 
fippfh  “  I  have  written.”  Sec  Pereect  and  Gram- 

PlvETERITION,  or  preteriviission,  in  rhetoric. 


given  by  a 


cife  of  a  public  office,  or  of  a  commiffion 
private  perfoii. 

PRIAM,  king  of  Troy,  was  the  fon  of  Laomedon. 
He  w^as  carried  into  Greece  after  the  taking  of  that  city 
by  Hercules  ;  but  w^as  afterw'ards  ranfomed,  011  which 
he  obtained  the  name  of  Prianiy  a  Greek  w^ord  fignify- 
ing  ranfomed.”  At  his  return  he  rebuilt  Iliuin,  and 
extended  the  bounds  of  the  kingdom  of  Troy,  which 
became  very  fiouriffilng  under  his  reign.  He  married 
Hecuba,  the  daughter  of  Cifleus  king  of  Thrace,  by 
whom  lie  had  19  children;  and  among  the  refl  Paris, 

Q  who 
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Prlap'fniii*  who  cnrrie J  oiT  Helen,  and  occafioned  the  rum  of  Troy, 
which  is  fuppofed  to  have  been  facked  by  the  Greeks 
about  I  184  Ih  C.  when  Priam  was  killed  by  Pyrrhus 
the  fon  of  Achilles  at  the  foot  of  an  altar  where  he  had 
taken  refuge,  after  a  reign  of  52  years.  See  Troy. 

PRIAPISMUS,  or  priapism, ^is  an  ero^lion  of  the 
penis  without  any  concomitant  pain,  or  the  confent  of 
other  parts.  It  is  thus  called,  becaufe  the  perfon  in 
this  flate  refembles  the  lewd  god  Priapus.  Ccelius  Au- 
rclianus  fays  it  is  a  palfy  of  the  fcminal  velTels,  and  other 
nerves  diftributed  to  the  parts  about  the  penis,  by  the 
diltenfion  of  which  this  dil'order  is  produced.  It  is  ot 
the  fame  nature  as  the  fityriafis.  See  Medicine,  n”  3  72. 

PRIAPUS,  in  Pagan  worflhp,  the  fon  of  Bacchus 
and  Venus,  who  prefided  over  gardens  and  the  mod  in¬ 
decent  adions.i  He  was  particularly  adored  at  Lampfa- 
cus,  a  city  at  the  mouth  of  the  Hellefpont,  faid  to  be  the 
place  of  his  birth  ;  and  his  image  was  placed  in  gardens 
to  defend  them  from  thieves  and  birds  deflru(dive  to 
fruit.  He  was  iifually  reprefented  naked,  with  a  flern 
countenance,  matted  hair,  and  holding  cither  a  wooden 
fword  or  fielde  in  his  hand,  and  with  a  monllrous  pri¬ 
vity  ;  from  whence  downward  his  body  ended  in  a  fhape- 
lefs  trunk.  The'  facrif  ce  offered  to  this  obfeene  deity 
was  the  afs  ;  either  on  account  of  the  natural  uncomeli- 
nefs  of  this  animal,  and  its  propcnfity  to  venery,  or  from 
the  difappointment  which  Priapus  met  with  on  his  at¬ 
tempting  the  chaflity  of  Vefla,  w  hile  that  goddefs  was 
aflecp,  when  fhe  efcaped  the  injury  defigned  her  by  her 
being  awaked  by  the  braying  of  c)ld  Sllenus’s  afs. 

PRICE  (Rev.  Richard),  I).  D.  L.  L.  D.  fellow  of 
the  Royal  Society  of  I.ondon,  and  of  the  Academy  of 
Sciences,  Ne\v  England,  was  born  at  Tynton  in  Gla- 
morganfhire,  February  22.  1723.  His  father  was  a 
difTenting  miniftcr  at  Bridgend  in  that  county,  and 
died  in  1739.  At  eight  years  old  he  was  placed  under 
a  Mr  Simmons  of  Neath  ;  and  in  four  years  removed 
to  Pentwyn  in  Caermarthenfhire  under  the  Rev.  Samuel 
Jones,  whom  he  reprefented  as  a  man  of  a  very  enlar¬ 
ged  mind,  and  wEo  firfl  infpired  him  with  liberal  feiiti- 
ments  of  religion.  Having  lived  as  long  wutli  him  as 
wuth  Mr  Simmons,  he  was  fent  to  Mr  Griffith’s  acade¬ 
my  at  Talgarth  in  Breconfhire.  In  174^0  he  loil  his 
mother;  and  on  this  he  quitted  the  academy  and  came 
to  London.  Here  he  w^as  fettled  at  that  academy,  of 
which  Mr  Eames  was  the  principal  tutor,  under  the  pa¬ 
tronage  of  his  uncle  the  Rev.  S.  Price,  who  was  co- 
paflor  wuth  Dr  Watts  upwards  of  40  years.  At  the 
end  of  four  years  he  left  this  academy,  and  refided  with 
Mr  Streatfield  of  Stoke  Newington  in  the  quality  of 
domeflic  chaplain,  while  at  the  fame  time  he  regularly 
affifted  Dr  Chandler  at  the  Old  Jewry,  and  occafionally 
affifted  others.  Having  lived  with  Mr  Streatfield  near 
1 3  years,  on  his  death  and  his  uncle’s  he  was  induced 
to  change  his  fituajion,  and  in  1757  married  Mifs  S. 
Blundell  of  Lelceflierfhire.  He  then  fettled  at  Hack¬ 
ney,  but  being  fhortly  after  chofen  minifler  at  Newing¬ 
ton  Green,  he  lived  there  until  the  death  of  his  wife, 
which  was  in  1786,  when  he  returned  to  Hack¬ 
ney.  He  was  next  chofen  afternoon-preacher  at  the 
meeting-houfe  in  Poor  Jewry-ftreet,  but  this  he  refign- 
ed  on  being  eledled  pallor  of  the  Gravel-pit  meeting 
Hackney,  and  afternoon-preacher  at  Newington  Green. 
Tliefe  he'  refigned  with  a  farewel-fermon  in  February 
Shortly  after  he  was  attacked  with  a  nervous 


fever,  which  difappearing  was  fucceeded  by  a  diforder  , 

in  his  bladder,  which  reduced  him  to  fiich  a  degree  ^ 
that,  worn  out  with  agony  and  dlfeafe,  he  died  without 
a  groan  on  the  19th  April  1791.  He  left  his  property 
to  a  filler  and  two  nephews. 

Dr  Kippis,  fpeaking  of  his  learning  and  purfuits, 
obferves  ,  that  “  his  chief  aim  was  to  lay  a  foundation  AJdrefs 
for  folid  knowledge,  by  an  application  to  fcicnces  of  the 
noblell  kind.  It  was  on  the  great  and  fundamental  ’ 
principles  and  obligations  of  morality,  on  the  higher 
fpecics  of  mathematics,  on  the  fublimer  p;irts  of  natu¬ 
ral  philofopliy,  on  the  true  bafis  of  government,  and  on 
the  quelllons  which  relate  to  the  elfentlal  welfare  and 
dignity  of  man,  that  his  lludies  were  employed  ;  and  in 
the  profecution  of  thefe  lludies  he  not  only  enriched 
his  own  mind,  but  was  enabled  to  become  of  eminent 
fervice  to  his  country  and  to  the  world.  In  his  moral 
writings  he  has  laboured  with  dillinguilhed  ability  to 
build  tlie  fclence  of  ethics  on  an  immutable  bafis  ;  and 
what  .lie  has  advanced  will  always  Hand  high  in  ellima- 
tion  as  one  of  the  llrongell  efforts  of  human  reafon  In 
favour  of  the  fyllem  he  has  adopted.  For  myfelf  (adds 
Dr  Kippis),  I  fcruple  not  to  lay,  that  I  regard  the 
treatife  refcried  to  as  a  rich  treafure  of  valuable  Infor¬ 
mation,  and  as  deferving  to  he  ranked  among  the  firfl 
produ^lions  of  its  kind.  With  refpecl  to  his  other 
ethical  works,  every  one  mufl  admire  the  zeal,  carnell- 
nefs,  and  flirength,  with  which  he  endeavours  to  lead 
men  into  pious  views  of  God,  of  providence  and  prayer ; 
and  to  promote  the  exercife  of  devout  and  amiable 
difpofitions.  In  confeq*aence  of  his  profound  know¬ 
ledge  In  mathematical  calculations,  he  was  qualified  at 
a  particular  crlfis  for  being  of  fingular  utility  to  his 
fellow-citizens.  A  number  of  fchemes  for  infurance 
for  lives,  and  the  benefit  of  furvivorlliip,  promifing 
mighty  advantages,  v/ere  rifing  up  in  the  metropolis. 

Thefe  ruinous  fchemes  would  have  been  earned  to  great 
excefs  had  not  Dr  Price  Hepped  forward  and  difpelled 
the  delufion.  Gratitude  will  not  allow  us  to  forget  the 
ability  and  fpirit  with  which  he  awakened  the  attention- 
of  his  countrymen  tp  the  rcdudlion  of  the  national  debt. 

With  him  it  was  that  the  fcheme  of  the  prefent  mlniller 
for  that  purpofe  is  undcrflood  to  have  originated.  What 
crowned  the  whole  of  his  charaifter  was,  its  being  an 
aflemblage  of  the  moll  amiable  and  excellent  private  vir¬ 
tues.  His  piety  was  fincerc,  humble,  and  fervent;  his 
foul  pure  and  elevated  ;  In  his  views  difinterelled  'and 
noble  ;  and  In  his  manners  mild  and  gentle  :  the  ap- 
plaufe  of  his  talents  and  virtues  will  be  tranfmitted  to 
future  ages,  and  he  will  be  united  in  the  catalogue  with 
the  moll  eminent  bencfadlors  of  mankind.” 

This  is  the  panegyric  of  a  friend;  but  with  few  abate¬ 
ments  It  will  be  admitted  by  every  candid  reader.  In 
morals  Dr  Price’s  principles  were  tliofe  of  Cud  worth  ' 
and  Clarke;  and  by  many  who  have  tliemfelves  adopted 
a  vei7  different  theory,  he  is  allowed  to  have  defended 
thofe  principles  with  greater  ability  than  any  other 
writer  In  the  Englilli  language  (lee  Moral  Philofophy, 
n  14.)  In  metaphyfics  he  was  perhaps  too  great  uji 
admirer  of  Plato,  from  whom  he  has  borrowed  a  doc¬ 
trine  concerning  Ideas  which  weconfefs  ourfelves  unable 
to  comprehend.  He  was  a  firm  believer  in  the  imma¬ 
teriality  of  the  foul ;  but,  with  Dr  I^w,  the  late  learn¬ 
ed  bifhop  of  Carlille,  bethought,  that  from  death' to 
the  refujrredlion  of  the  body  it  remains  in  a  dormant  cr 

quit 
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Vrct,  qulefcent  ftate^  He  contended  for  its  indlvifibillty,  but 
maintained  at  tlie  fame  time  its  extenfion  ;  which  fur- 
niihed  Dr  Prieftley  with  feme  advantages  in  their  ce¬ 
lebrated  controverfy,  which  his  own  acutenefs  would 
never  have  obtained.  In  propagating  his  political  prin¬ 
ciples,  which  were  republican,  he  fometimes  expreffed 
himfelf  with  undue  vehemeatre  ;  and  he  was  a  zealous 
enemy  to  all  religious  eftablifliments  which,  in  his  opi¬ 
nion,  encroach  upon  that  liberty  wherewith  Chrifl  has 
made  us  free.  His  faith  refpedling  the  Son  of  God 
was  what  has  been  called  fometimes  low  Arianifm  and 
fometimes  SemUarianifm*  From  a  very  early  age  he 
claimed  the  privilege  of  thinking  for  himfelf  on  every 
fubjedl.  His  father  was  a  rigid  Calvinid,  and  fpared 
no  pains  to  inftil  his  own  theological  doginas  into  the 
tender  mind  of  his  fon  ;  but  young  Richard  would 
.often  Hart  his  doubts  and  difficulties,  and  fometimes 
incur  the  old  man’s  difplcafure  by  arguing  againll  his 
favourite  fyftem  with  an  ingenuity  that  perplexed,  and 
a  folidity  that  could  not  be  eafdy  overturned.  He  had 
■once  the  misfortune  to  be  caught  reading  a  volume  of 
Clarke’s  fermons,  which  his  father  in  great  wrath  fnatch- 
^cd  from  him  and  threw  into  the  fire.  Perhaps  he  could 
not  have  taken  a  more  eftedlual  method  to  make  the 
book  a  favourite,  or  to  excite  the  young  man’s  curiofity 
after  the  other  works  of  the  fame  author ;  and  it  is  by 
no  means  improbable  that  this  orthodox  bigotry  con¬ 
tributed  more  than  any  other  circumftance  to  lay  the 
'foundation  of  his  foil’s  Arianifm. 

But  whatever  may  be  thought  of  Dr  Price’s  fpecu- 
iativc  opinions,  whether  political  or  religious,  his  vir¬ 
tues  in  pvrivate  life  have  never  been  called  in  queillon. 
Of  liis  practical  religion  it  is  impofilblc  to  fpeak  in 
terms  too  higlL.  There  was  a  fervour  even  in  his 
public  prayers  which  indicated  the  ftrongell  fenlibili- 
ty  as  well  as  fincerity  in  himfelf,  and  communicated 
its  warmth  to  tlicfe  who  joined  with  him.  But  in 
his  family  devotions  he  gave  dill  fuller  fcope  to  the 
pious  emotions  of  his  foul,  and  proved  to  thofe  friends 
who  were  occafioiially  prefeiit  at  them  how  deeply  he 
felt  religious  impreflions,  and  how  happily  he  blended 
in  this  as  well  as  in  other  things  the  cool  decifions  of 
»the  undei'dandinp'  witli  the  amiable  and  exalted  fenfibi- 

o 

lities  of  the  heart.  ^ 

But  it  was  not  in  devotion  only  that  thefe  fenfihili- 
ties  were  difplayed.  He  was  as  exemplary  in  affe^lion 
to  his  relatives  as  in  love  to  his  Maker.  Of  this  he 
gave  a  ftrlking  though  private  inllance  before  he  firft 
quitted  his  native  place  to  try  his  fortune  in  London. 
His  father  had  left  to  an  elder  brother  by  a  former 
marriage  a  very  confiderable  fortune ;  to  Richard  he 
left  a  mere  trifle  ;  and  to  each  of  two  fillers  Hill  lefs. 
Our  author  divided  his  fliare  between  his  fillers,  refer- 
ving  to^iimfclf  only  a  few  pounds  to  defray  the  expences 
of  his  journey,  and  trufting  for  his  future  fnpport  to 
the  blclTing  of  God  upon  his  talents  and  his  induftry. 
As  in  early  life  he  was  an  afre6lionate  and  generous 
brother,  in  old  age  he  was  a  loving  and  attentive  luif- 
band.  His  wife,  who  for  a  confidevable  time  before 
her  death  was  almoll  wholly  hdplefs,  found  during  the 
lall  years  of  her  life  hardly  any  enjoyment  except  in  a 
game  at  whifl ;  and  though  our  Do6lor  dilliked  cards 
as  a  walle  of  time,  and  never  touched  tliem  on  any 
©tlier  occafion,  to  amufe  her  he  would  fit  down  every 
rreniiig  to  the  card-table,  and  play  till  it  was  lute,  with 
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a  cheerfuinefs  and  good  humour  which  charmed  every  P*ice- 
perfon  who  had  the  happmefs  of  viewing  him  in  that  ^ 
endearing  fituatlon. 

Yet,  though,  thus  attentive  to  the  obligations  of  do- 
medic  life,  he  did  not  fuffer  his  private  affeddions  to  en¬ 
croach  upon  his  fecial  duties.  His  talents  and  his  la¬ 
bours  were  ever  ready  at  the  call  of  frltaidlhip  ;  nay, 
fo  much  did  his  nature  abound  with  the  milk  of  human 
klndnefi*,  that  he  could  not  refill  without  extreme  reluc¬ 
tance  even  troiiblefome  and  unreafonable  felicitations. 

His  hours  of  dudy  and  retirement  were  frequently  bro¬ 
ken  in  upon  by  applications  for  afli dance  and  advice, 
cfpccially  in  matters  relating  to  annuities  and  llfe-infu- 
rances  ;  and  in  this  way  he  facrificed  much  of  his  per- 
fonal  convenience  to  individuals  of  whom  he  knew  but 
little,  and  from  whom  he  would  accept  of  no  pecuniary 
rccompcnfe.  His  good  nature  in  this  refpedl  amounted 
almod  to  a  foible  ;  and  fubje6led  him  to  importunities 
and  lofs  of  time,  of  which  he  would  fometimes  com¬ 
plain  as  Interfering  materially  with  more  important  and 
more  generally  ufcful  dudles. 

Wlidd  he  thus  obliged  the  rich  by  his  mental  talents, 
he  fuccoured  the  poor  with  his  earthly  fubdance.  A 
fifth  part  of  his  annual  income  was  regularly  devoted 
to  charitable  purpofes ;  and  lie  was  laudably  anxious  to 
didribute  it  In  fuch  a  way  as  might  produce  the  great- 
ed  good.  In  the  pradlice  of  tins,  and  indeed  of  all  his 
viilues,  he  was  utterly  devoid  of  odentatlon.  Simpli¬ 
city  and  luimility  were  among  the  drong  features  of 
his  chara<flcr.  No  man  was  everlels  fenfible  of  liis  own 
excellence,  or  lefs  elated  by  his  own  celebrity  ;  and  in 
no  man  was  the  dignity  of  artlefs  manners  and  unaffcdlcd 
modtdy  more  happily  difplayed. 

His  face  was  the  true  index  of  his  mind.  It  beam¬ 
ed  with  philanthropy  ;  and  when  lighted  up  In  conver- 
fation  with  his  friends,  adurned  an  afpo<^  peculiarly 
pleafing.  His  perfon  was  flender,  and  rather  below 
the  common  fize,  but  pofrefled  of  great  miifcular  drength 
and  reUiarkable  adlivity.  A  habit  of  deep  thought  had 
given  a  doop  to  his  figure,  and  h’e  generally  walked  a 
hrifle  pace  with  his  eyes  on  the  ground,  his  coat  button¬ 
ed,  one  band  In  his  pocket,  and  the  other  fwinging  by 
his  fide. 

It  is  natural  to  fuppofe  that  fueh  a  man  as  Dr  Price, 
fome  of  uhofc  writings  were  tranflated  into  foreign 
languages,  w^juld  be  very  generally  refpe(fted  in  the  re¬ 
public  of  letters,  and  have  many  correfpondents.  The 
fiippolitioii  is  well  founded.  In  1763  or  1764  he  wag 
chofen  a  fellow  of  the  Ro^’al  Society,  and  contributed 
largely  to  the  tranfaidions  of  that  learned  body  ;  In 
1769  he  received  from  Aberdeen  a  diploma  creating 
him  DD.;  and  In  1783  the  degree  of  LL.D.  w^as  con¬ 
ferred  upon  him  by  the  college  of  Yale  in  Connedicut. 

As  in  1770  he  had  refiifed  an  American  degree  which 
had  been  conveyed  to  him  by  Dr  rranklin,  lus  accep¬ 
tance  of  one  13  years  after\vards  can  be  aUributed  only 
to  his  extravagant  attachment  to  a  republiean  fbrm  of 
government ;  which  was  the  greated  d^ficl  In  liis  cha- 
ru6ler,  and  fhows  what  prejudices  the  mod  vigorous 
mind  wnll  Imbibe  by  thinking  abvays  on  the  fame  fub- 
je<ds,  and  in  the  fame  track.  Among  his  corvtfpon- 
dents,  the  mod  eminent  in  lus  own  country  vrere  the 
late  Lord  Chatham,  Lord  Stanhope,  Lord  Lanfdowne, 
the  late  bifliops  of  Carlide  and  St  Afa]di,  and  the  pre^i 
fent  bilhop  of  Landaff  5  Mr  Hume,  Mr  Harris  of  Sa- 

lifbur}'', 
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Price,  lidniry.  Dr  Gregory  of  Edinburgh,  and  the  celebrated 

-""v -  Mr  Howard,  who  lived  with  him  on  tenns  of  the  great- 

ell  intimacy ;  in  America  he  correfponded  with  Dr 
Franklin,  Dr  Chauncey,  Mr  Adams,  and  others  ;  and 
in  Fiance  with  the  celebrated  Tu-got,  the  Duke  de 
Rochcfoucaiilt,  and  feveral  of  the  hrft  national  alTembly. 
One  of  his  female  correfpondents  flv etched  his  cliarafter 
with  great  juftnefs  many  years  ago  under  the  fidlitious 
but  well  applied  name  of  Simplicius  ;  and  with  this  cha¬ 
racter  we  fliall  clofe  thefe.fliort  memoirs. 

‘‘  While  the  vain  man  is  painfully  ftriving  to  out- 
Hiine  the  company  and  to  attraA  the  admiration  by 
falfe  wit,  forced  compliments,  and  lludied  graces,  he 
mull  fiirely  be  mortified  to  obferve  ho\V  conftantly  Sim¬ 
plicius  engages  their  attention,  refpedl,  and  complacen¬ 
cy,  without  having  once  thought  of  himfelf  as  a  perfon 
of  any  confequence  among  them.  Simplicius  imparts 
his  fuperlor  knowledge,  when  called  upon,  as  eafily  and 
naturally  as  he  would  tell  you  wdiat  it  is  o’clock  ;  and 
with  the  fame  readinefs  and  good  will  informs  the  moll 
ignorant  or  confers  with  the  moft  learned.  He  is  as 
willing  to  receive  information  as  to  give  it,  and  to  join 
the  company,  as  far  as  he  is  able,  in  the  moft  trifling 
converfatioii  into  which  they  may  happen  to  fall  as  in 
the  moft  ferious  and  fublime.  If  he  difputes,  it  is  with 
as  much  candour  on  the  moft  important  and  interefting 
as  on  the  moft  infigniflcant  fubjedts;  and  he  is  not  lefs  pa- 
^tient  in  hearing  than  in  anfwering  his  antagonift.  If  you 
talk  to  him  of  himfelf  or  his  works,  he  accepts  praife  or 
acknowledges  defcdls  with  equal  meeknefs,  and  it  is  im- 
jiofTible  to  fufpedl  him  of  affedlation  in  either.  We  are 
more  obliged  by  the  plain  unexaggerated  expreflions  of 
his  regard,  than  by  the  compliments  and  attentions  of 
'  the  moft  accompliflied  pattern  of  high  breeding  ;  be- 
caufe  his  benevolence  and  flneerity  are  fo  ftrongly  mark¬ 
ed  in  every  look,  w'ord,  and  aClion,  that  we  are  convin¬ 
ced  his  civilities  are  offered  for  our  fakes,  not  for  his 
own,  and  are  the  natural  effedls  of  real  kindnefs,  not 
the  ftudied  ornaments  of  behaviour.  Every  one  is  de- 
firous  to  fhow  him  kindnefs  in  return,  which  we  know 
will  be  accepted  juft  as  it  is  meant.  All  are  ready  to 
pay  him  that  deference  which  he  does  not  defire,  and 
to  give  him  credit  for  more  than  he  affumes,  or  even 
more  than  he  poffeffes.  With  a  perfon  ungraceful,  and 
with  manners  unpoliflicd  by  the  world,  his  behaviour  is 
always  proper,  eafy,  and  refpt£lable;  as  free  from  con- 
ftraint  and  fervility  in  the  higheft  company,  as  from 
haughtinefs  and  infolence  in  the  loweft.  His  dignity 
arifes  from  his  humility  ;  and  the  fweetnefs,  gentlenefs, 
and  franknefs  of  his  manners,  from  the  real  goodnefs 
and  redtitude  of  his  heart,  which  lies  open  to  infpedlion 
in  all  the  fearlcffnefs  of  truth,  without  any  need  of  dif- 
guife  or  ornament.” 

Such  was  Dr  Price. — Of  his  public  principles  men 
will  think  differently ;  of  his  private  worth  there  can 
be  but  one  opinion,  pje  will  live  in  the  memory  of  his 
friends  till  memory  has  loft  her  power.  To  pofterity 
his  works  will  be  his  monument.  They  are  :  A  Re¬ 
view  ofjthe  principal  Queftions  and  Difficulties  in  Mo¬ 
rals,  8vo,  1758;  Differtations  on  Providence,  &c.  8vo, 
1767;  Obfervations  on  Reverfionary  Payments,  &c. 
8 VO,  1771  ;  Appeal  on  the  National  Debt,  &c.  8vo, 
2773  ;  Obfervations  on  the  Nature  of  Civil  Liberty, 
1776;  0)1  Materialifm  and  Ncccffity,  in  a  correfpon- 
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dence  between  Dr  Price  and  Dr  Prieftlcy,  1779^,  oft 
Annuities,  Affurances,  Population,  &c.  8vo,  1779; 
the  Population  of  England,  1780;  on  the  Public  Debts, 
Finances,  Loans,  &c.  8vo,  1783  ;  oft  Reverfionary 
Payments,  2  vols,  1783  ;  on  the  importance  of  the  A- 
merican  Revolution,  1784  ;  befides  Sermons,  and  a  va¬ 
riety  of  papers  in  the  Philofophical  Tranfadlions  on 
aftronomical  and  other  philofophical  fiibjcdls. 

PRIDE,  inordinate  and  unreafonablc  felf-efteem,  at¬ 
tended  with  infolence  and  rude  treatment  of  others. — 

It  Is  frequently  confounded  with  vanity,  and  fometimes 
with  dignity ;  but  to  the  former  paffion  it  has  no  rc- 
femljjlance,  and  In  many  circumftances  It  differs  from  the 
latter.  Vanity  is  the  parent  of  loquacious  boafting ; 
and  the  peiffon  fubjedl  to  it,  if  his  pretences  be  admit¬ 
ted,  has  no  inclination  to  infult  the  company.  The 
proud  man,  on  the  other  hand,  is  naturally  filent,  and, 
wrapt  up  in  his  own  importance,  he  feldom  fpeaks  but 
to  make  his  audience  feel  their  inferiority.  It  is  this 
circumftance  which  diftingulflies  pride  from  dignity, 
and  conftitutes  its  finfiilnefs.  Every  man  poffeffed  of 
great  powers  of  mind  is  confeious-of  them,  and  feels 
that  he  holds  a  higher  rank  In  the  fcale  of  exiftence  than 
he  whofe  powers  are  lefs.  If  he  recolledl,  at  the  fame 
time,  that  he  has  nothing  which  he  did  not  receive,  and 
that  his  fuperlority  is  owing  to  the  good  pleafure  of 
Him  who  forms  his  creatures  differently,  as  the  potter 
forms  his  clay  ;  he  will  be  fo  far  from  infulting  his  in¬ 
feriors,  that  when  neceffarlly  in  comp'^ny  with  them, 
he  will  bear  with  their  foibles,  and,  as  far  as  is  proper, 
make  them  lofe  fight  of  the  diftance  which  the  laws  of 
God  and  man  have  for  ever  placed  between  them  and 
him.  This  condcfcenfion,  however,  if  he  be  a  man  of 
dignity,  will  never  lead  him  to  join  with  them  in  any 
mean  or  dirty  adlion.  He  will  even  excufe  in  them 
many  things  which  he  would  condenTin  in  himfelf,  and 
give  them  his  good  wlfhes,  after  they  have  forfeited  his 
efteem.  Such  a  charadter  is  amiable  and  refpedlablc, 
and  what  every  man  fhould  labour  to  obtain.  From  the 
weaknefs  of  human  nature,  however,  it  is  too  apt  to  de^ 
generate  into  pride. 

To  a  man  of  great  intelledlual  powers  and  various 
erudition,  the  coaverfatlon  of  ordinary  perfons  affords  ^ 
neither  inftrudlion  nor  amufement  ;  and  fuch  converfa- 
tlon,  when  often  repeated,  muft,  from  the  nature^  of 
,  things,  become  tedious  and  irkfome.  But  it  requires 
great  command  of  temper  and  of  manners  to  prevent 
uneafinefs  long  felt  from  fometimes  betraying  itfelf  by 
external  fymptoms,  fuch  as  pcevifh  expreffions,  a  for¬ 
bidding  look,  or  abfence  of  mind  ;  and  thefe  are  the  in¬ 
fallible  indications  of  contempt  for  the  company,  the 
very  worft  ingredient  in  the  paffion  of  pride.  If  this 
contempt  be  often  excited,  it  will  be  formed  Into  a  ha^ 
bit ;  and  the  proud  man  will  be  fo  much  uiid^r  its  influ¬ 
ence,  as  to  infult  his  inferiors,  and  fometimes  his  equals, 
without  forming  the  refolution  to  infult  either  the  one 
or  the  other.  Such  a  charaCler  is  hateful  to  every 
company,  and  Is  fo  far  from  indicating  true  dignity  of 
mind  in  him  to  whom  it  belongs,  tliat  It  is  obvioufly 
affoclated  with  mcaimefs,  and  indicates  a  confcioufnels 
of  foipe  radical  defed.  He  who  pofleffes  real  and  con- 
fplcuoiis  merit  has  no  occafion  to  deprefs  others  for  the 
purpofe  ofrailing  himfelf;  his  fuperiority  will  be  cheer¬ 
fully  acknowledged:  but  when  a  man  of  undoubted 
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eminence  in  one  refpedl,  is  fo  fwollen  with  pride  as  to 
make  him  vvifh  to  appear  great  in  all  refpefts,  he  has 
no  other  means  of  enforcing  his  ill-founded  claim,  than 
difplaying  liis  acknowledged  fuperiority,  with  fuch  in- 
folence  as  may  drive  at  a  diflance  from  him  every  per- 
fon  by  whom  he  is  confeious  that  in  many  inftances  he 
might  be  more  than  rivalled.  Whoever  is  proud  of 
knowledge,  would  do  well  to  conlider  how  much  know¬ 
ledge  he  wants. 

The  fame  obfervations  which  we  have  made  on  pride 
of  parts  will  apply  to  every  other  fpecies  of  pride,  fuch 
as  pride  of  biilli,  office,  or  riches,  &c.  I'lie  peace  and 
order  of  fociety  require  difference  of  rank,  accompanied 
with  different  degrees  of  authority  ;  and  he  who  inhe¬ 
rits  a  title  or  office  from  his  anceftors,  may  without 
pride  be  confeious  of  his  fuperiority,  provided  he  forget 
not  that  fuch  fuperiority  is  conferred  on  families  and 
individuals,  not  for  their  own  fakes,  but  for  the  good 
of  the  community.  The  peer,  who  keeps  this  circum- 
fiance  in  mind,  may  maintain  his  flat  ion,  and  reprefs 
the  forward  petulance  of  the  plebeian,  without  giving 
offence  to  any  thinking  man  ;  but  if  he  dwell  upon  his 
rank  with  too  much  complacency,  he  wall  in  procefs  of 
time  be  apt  to  confider  himfelf  and  his  family  as  fupe- 
rior  by  nature  to  thofe  upon  whom  no  title  has  been 
conferred,  and  then  his  pride  will  become  intolerable. 
If  we  could  trace  our  defeents,  fays  Seneca,  we  fhould 
find  aU  flaves  to  come  from  princes,  and  all  princes  from 
flaves.  To  be  proud  of  knowledge,  is  to  be  blind  in 
the  light ;  to  be  proud  of  virtue,  is  to  poifon  ourfelves 
with  the  antidote  ;  to  be  proud  of  authority,  is  to  make 
our  rife  our  downfal.  The  beft  way  to  humble  a  proud 
man  is  to  negleifi:  him.  / 

PRIDEAUX  (Humphry)  was  born  at  Padftow  in 
Cornwall  in  1648,  and  was  hcnourably  defeended  by 
both  parents.  Three  years  he  ftudied  at  Weftminfter 
under  Dr  Bufby  ;  and  then  was  removed  to  Chrifl- 
church,  Oxford.  Here  he  publifhed,  in  1676,  his 
Marmora  Oxonlenjta  ex  AriindelianiSy  Seldenianis,  alii/- 
gue  coT^ata^  cum  perpetuo  Commenfarto,  This  introdu¬ 
ced  him  to  the  lord  chancellor  Finch,  afterward  earl 
of  Nottingham,  who  in  1679  prefented  him  to  the  rec- 
toiy  of  St  Clements  near  Oxford,  and  in  1681  bellowed 
on  him  a  prebend  of  Noin^dch.  Some  years  after  he  was 
engaged  in  a  controverfy  with  the  Papifls  at  Norwich, 
concerning  the  validity  of  the  orders  of  the  church  of 
England,  which  produced  his  book  upon  that  fubjedl. 
In  1688  he  was  inflalled  in  the  archdeaconry  of  Suf¬ 
folk  ;  to  which  he  v^s  collated  by  Dr  Lloyd,  then  bi- 
fiu)p  of  Norwich.  In  1691,  upon  the  death  of  Dr 
FHward  Pococke,  the  Hebrew  profefTorfhip  at  Oxford 
being  vacant,  was  offered  to  Dr  Prideaux,  but  he  re- 
fufed  it.  In  1697,  he  publlflied  his  Life  of  Mahomet, 
and  in  1702  was  inflalled  dean  of  Norwich.  In  1710 
he  was  cut  for  the  flone,  which  interrupted  his  fludies 
for  more  than  a  year.  Some  time  after  his  return  to 
London,  he  proceeded  with  his  Connexion  of  the  Hi- 
ilory  of  the  Old  and  New  Teflament ;  which  he  had 
begun  when  he  laid  afide  the  defign  of  writing  the 
Hiilory  of  Appropriations.  He  died  in  1 7  24. 

PRIENE,  an  ancient  town  of  Afia  Minor.  It  is 
now  called  Samfun,  and  Sawfuu-kate/iy  which  do  not 
however  appear  to-be  very  recent.  It  was  taken  in 
1391  by  Bajazet,  who  fubdued  Ionia.  It  had  former¬ 
ly,  without  including  the  citadel,  three  gateways  ;  one 


of  which  was  towards  Kelibefh,  an  adjoining  village  5  Priefl. 
and  without  it  are  vaults  of  fepulchres.  The  entrance 
was  not  wide.  A  part  of  the  arch,  confifling  of  a 
fingle  row  of  maflive  Hones,  flill  remains  ;  but  thofe  on 
which  it  refls  are  fo  corroded  by  age,  broken,  or  di¬ 
ll  orted,  as  to  feem  every  moment  ready  to  yield  and  let 
down  their  load.  A  rugged  way  leads  to  a  fecond 
opening  in  the  wall  oppofite  to  this,  and  about  a  mile 
from  it ;  beyond  which  are  likewife  vaults  of  fepulchres. 
Between  thefe  was  a  gate  facing  to  the  plain  ;  and  on 
the  left  hand  going  out  of  it  is  a  hole,  refembling  the 
mouth  of  an  oven,  in  the  fide  of  a  fquarc  tower  ;  and 
over  it  an  infeription  in  fmall  chara6lers,  exceeding¬ 
ly  difficult  to  be  read.  It  fignifies,  that  a  certain 
Cyprian  in  his  fleep  had  beheld  Ceres  and  Profer- 
pine  arrayed  in  white  ;  and  that  in  three  vifions  they 
had  enjoined  the  worfliip  of  a  hero,  the  guardian  of  the 
city,  and  pointed  out  the  place  where,  in  obedience  to 
them,  he  had  eredled  the  god.  This  was  probably 
fome  local  hero,  whofe  little  image  was  fet  in  the  wall, 
and  whofe  name  and  memory  have  perifhed, 

PRIEST,  a  perfon  fet  apart  for  the  peformance  of 
facrifice,  and  other  offices  and  ceremonies  of  religion. 

Before  the  promulgation  of  the  law  of  Mofes,  the  firfl- 
born  of  every  family,  the  fathers,  the  princes,  and  the 
kings,  were  priefls.  Thus  Cain  and  Abel,  Noah,  A- 
braham,  Melchizedec,  Job,  Ifaac,  and  Jacob,  offered 
themfelves  their  own  facrifices.  Among  the  Ifraelites, 
after  their  exod  from  Egypt,  the  prieflhood  was  con¬ 
fined  to  one  tribe,  and  it  confifled  of  three  orders,  the 
^/^^-priefl,  priejlsy  and  Levites,  The  prieflhood  was 
made  hereditaiy  in  the  family  of  Aaron,  and  the  fiidl- 
born  of  the  oldefl  branch  of  that  family,  if  he  had  no 
legal  blemifh,  was  always  the  high-priefl.  This  divine 
appointment  was  obferved  with  ccsifiderable  accuracy 
till  the  Jews  fell  under  the  dominion  of  the  Romans, 
and  had  their  faith  corrupted  by  a  falfc  philofophy .  — • 

Then,  indeed,  the  high-prieflhood  w^as  fometimes  fet 
up  to  fale,  and  inflead  of  continuing  for  life,  as  it  ought 
to  have  done,  it  feems,  from  fome  paffages  in  the  Nev/ 
Teflament,  to  have  been  nothing  more  than  an  annual 
office.  There  is  fufScient  reafon,  however,  to  believe, 
that  it  was  never  difpofed  of  but  to  fome  defeendant 
of  Aaron,  capable  of  filling  it,  had  the  older  branches 
been  extlnft,  (For  the  coiifecration  and  offices  of 
the  Jewifh  prieflhood,  we  refer  our  readers  to  the 
books  of  Mofes).  In  the  time  of  David,  the  inferior 
priefls  were  divided  into  24  companies,  who  were  to 
ferve  in  rotation,  each  company  by  itfelf,  for  a  week. 

The  order  in  which  the  feveral  courfes  were  to  ferve  w^as 
determined  by  lot ;  and  each  coiirfc  was  in  all  fucceed- 
iiig  ages  called  by  the  name  of  its  original  chief. — All 
nations  have  had  their  priejls.  The  Pagans  had  priejls  of 
Jupiter,  Mars,  Bacchus,  Ilercules,  Ofiris,  and  Ifis,  &c.  ; 
and  fome  deities  \v2iA  priejieffei.  The  Mahometans  have 
priefls  of  different  orders,  called  fchieky  and  mufti ;  and 
the  Indians  and  Chinefe  have  their  hramins  and  lon%es. 

It  has  been  much  dlfputed,  whether,  in  the  Chri- 
flian  church,  there  be  any  fuch  officer  as  a  priefy  in  the 
proper  fenfe  of  the  word.  The  church  of  Rome,  which 
holds  the  propitiatory  facrifice  of  the  ma/s,  has  of  courfe 
her  proper  priejihood.  In  the  church  of  England,  the 
word  pri^i  is  retained  to  denote  the  fecoiid  order  in  her 
hierarchy,  but  we  believe  withyerydifferentlignifications, 
according  to  the  different  opinions  entertained  of  the 

Lord's 
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Primx  Lord’s  fupper.  Some  few  of  her  divines,  of  great  learn- 
undoubted  Protedantifm,  maintain  that  \he 
‘  .  Lord’s  fupper  is  a  commemorative  and  euchartjiical  facri- 
Jice,  Thefe  confider  all  who  are  authorifed  to  admini- 
fter  that  facrament  as  in  the  ftridleft  fenfc  prlejls. 
Others  hold  the  Lord’s  fupper  to  be  a  feajl  upon  the 
faerifice,  onee  offered  on  the  crofs ;  and  thefe  too 
mud  confider  themfelves  as  clothed  with  fome  kind  of 
priefthood.  Great  numbers,  however,  of  the  Englifh 
clergy,  perhaps  the  majority,  agree  with  the  church  of 
Scotland,  in  maintaining  that  the  Lord’s  fupper  is  a 
rite  of  no  other  moral  import,  than  the  mere  comme¬ 
moration  of  the  death  of  Chrift.  Thefe  cannot  confi¬ 
der  themfelves  as  priejls  in  the  rigid  fenfe  of  the  word, 
but  only  as  prejbyters,  of  which  the  word  priejl  is  a  con- 
traftion  of  the  fame  import  with  elder ^  See  Supper  of 
the  Lord, 

PRIMiE  vi^E,  among  phyficlans,  denote  the  whole 
alimentary  du£l ;  including  the  oefophagus,  ftomach, 
and  inteftines,  with  their  appendages. 

PRIMAGE,  in  commerce,  a  fmall  duty  at  the 
water-fide,  ufually  about  lad.  per  ton,  or  6^,  per  bale, 
due  to  the  mailer  and  mariners  of  a  fhip. 

PRIMARY,  firfl  in  dignity,  chief,  or  principal. 

Primary  ^alkies  of  Bodies,  See  Metaphysics, 
n®  152. 

PRIMATE,  in  church-polity,  an  archbifliop,  who 
is  in  veiled  with  a  jurifdidllon  over  other  biihops. 

PRIME,  PRIMUS,  an  appellation  given  to  whatever 
is  firil  in  order,  degree,  or  dignity,  among  feveral 
things  of  the  fame  or  like  kind  ;  thus  we  fay,  the  prime 
minliler,  prime  coil,  &c. 

Prime  is  fometimes  ufed  to  denote  the  fame  with  de¬ 
cimal,  or  the  tenth  part  of  an  unit. 

Prime- Figure,  in  geometry,  one  which  cannot  be 
divided  into  any  other  figures  more  fimple  than  itfelf, 
as  a  triangle  among  planes,  and  the  pyramid  among 
follds. 

For  prime  numbers,  in  arithmetic,  fee  the  article 
Number. 

Prime  of  the  Moon,  is  the  new  moon  when  fhe  firfl 
appears,  which  is  about  three  days  after  the  change. 

Prime  Vertical,  is  that  vertical  circle  which  paffes 
through  the  poles  of  the  meridian,  or  the  eafl  and  wefl 
points  of  the  horizon ;  whence  dials  projedled  on  the 
plane  of  this  circle  arc  called  prime  vertical,  or  north- 
and-fouih  dials. 

Prime,  in  the  Romifh  church,  is  the  firfl  of  the  ca¬ 
nonical  hours,  fucceeding  to  lauds. 

Prime,  in  fencing,  is  the  firfl  of  the  chief  guards. 
See  Guard. 

PRIMER  SEA  SIN,  in  feodal  law,  was  a  feodal 
burden,  only  Incident  to  the  king’s  tenants  in  capite, 
and  not  to  thofe  who  held  of  inferior  or  mefne  lords. 
It  was  a  right  which  the  king  had,  when  any  of  his 
tenants  in  capite  died  feized  of  a  knight’s  fee,  to  re¬ 
ceive  of  the  heir  (provided  he  were  of  full  age)  one 
whole  year’s  profits  of  the  lands  if  they  were  in  im¬ 
mediate  poffeffion,  and  half  a  year’s  profits  if  the 
lands  were  in  reverfion  expedlant  on  an  eflate  for  life. 
This  feems  to  be  little  more  than  aa  additional  relief, 
(fee  Relief)  ;  but  grounded  upon  this  feodal  reafon, 
That,  by  the  ancient  law  of  feods,  immediately  upon 
the  death  of  a  vaffal  the  fuperior  was  entitled  to  enter  and 


take  ielfin  or  pofTeffion  of  the  land,  by  way  of  pro-  Pri  ning 
tedlon  againfl  intruders,  till  the  heir  appeared  to  I! 
claim  it,  and  receive  invefliture  :  and  for  the  time  the 
lord  fo  held  'it,  he  was  entitled  to  take  the  profits  ; 
and  unlefs  the  heir  claimed  within  a  year  and  day,  it 
was  by  the  flrldl  law  a  forfeiture.  This  pradlice  how¬ 
ever  feems  not  to  have  long  obtained  in  England,  if 
ever,  with  regard  to  tenures  under  inferior  lords  ;  but, 
as  to  the  king’s  tenures  in  capite,  this  prima  fetfina  was 
cxprefsly  declared,  under  Hen.  III.  and  Ed.  II.  to 
belong  to  the  king  by  prerogative,  in  contradiftinclion 
to  other  lords.  And  thq  king  was  entitled  to  enter 
and  receive  the  whole  profits  of  the  land,  till  livery 
was  filed  ;  which  fult  being  commonly  within  a  ykr 
and  day  next  after  the  death  of  the  tenant,  therefore 
the  king  ufed  to  take  at  an  average  the  frjl fruits,  that 
is  to  fay,  one  year’s  profits  of  the  land.  And  this 
afterwards^gave  a  handle  to  the  popes,  who  claimed  to 
be  feodal  lords  of  the  church,  to  claim  in  like  manner 
from  every  clergyman  in  England  the  firfl  year’s 
profits  of  his  benefice,  by  way  of  primkidi,  or  firfl- 
fruits. — All  the  charges  arifing  by  primer  feifin  were 
taken  away  by  12  Car.  II.  c.  24. 

PRIMING,  in  gunnery,  the  train  of  powder  that 
is  laid,  from  the  opening  of  the  vent,  along  the  gutter 
or  channel  on  the  upper  part  of  the  breech  of  the 
gun  :  which,  when  fired,  conveys  the  flame  to  the 
vent,  by  which  it  is  further  communicated  to  the 
charge,  in  order  to  fire  the  piece.  This  operation  is 
only  ufed  on  fliipboard  at  the  proof,  and  fometimes  in 
garrifon  ;  for,  on  all  otlier  occafions,  tubes  are  ufed  for 
that  purpofe. 

PRiMiNG-JVire,  in  gunnery,  a  fort  of  iron  needle 
employed  to  penetrate  the  vent  or  touch-hole  of  a  piece 
of  ordnance,  when  it  is  loaded  :  in  order  to  difeover 
whether  the  powder  contained  therein  is  thoroughly 
dry  and  fit  for  immediate  fervice  ;  as  likewife  to  fearch 
the  vent  and  penetrate  the  cartridge,  when  the  guns  are 
not  loaded  witli  the  loofe  powder. 

Priming,  among  painters,  fignifies  the  laying  on  of 
the  firfl  colour. 

PRIMIPILUS,  in  antiquity,  the  centurion  of  the 
firfl  cohort  of  a  legion,  who  had  the  charge  of  the  Ro¬ 
man  eagle. 

PRIMITI^,  the  firfl-fruits  gathered  of  the  earth, 
whereof  the  ancients  made  prefen ts  to  the  gods. 

PRIMITIVE,  in  grammar,  is  a  root  or  original 
word  in  a  language,  in  contradiflindllon  to  derivative  ; 
thus,  God  is  a  primitive ;  godly,  a  derivative  ;  and  god¬ 
like,  a  compound. 

PRIMOGENITURE,  the  right  of  the  firfl-born, 
has  among  mofl  nations  been  very  confiderable.  The 
firfl-born  fon  in  the  patriarchal  ages  had  a  fuperiority 
over  his  brethren,  and,  in  the  abfence  of  his  father,  was 
priefl  to  the  family.  Among  the  Jews,  he  was  confe- 
crated  to  the  Lord,  had  a  double  portion  of  the  inheri¬ 
tance,  and  fucceeded  in  the  government  of  the  family  or 
kingdom.  It  is,  however,  remarkable,  and  urique- 
flionably  fhows  the  connedlion  between  this  inflltutlon 
and  the  birth  and  office  of  our  Saviour,  that  if  a  wo¬ 
man’s  firfl  child  was  a  girl,  neither  flie,  nor  the  children 
that  came  after  her,  were  confecrated. 

In  every  nation  of  Europe,  the  right  of  primogeni¬ 
ture  prevails  in  fome  degree  at  prefent,  but  It  did  not 
3  S  2  prevail 
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I’fimorie,  psyvail  always.  The  law  which  calls  the  elder-born  to 
Pnmuia.  crown,  preferably  to  the  others,  was  not  introdu- 
ced  into  France  till  very  late  ;  it  was  unknown  to  the 
iirft  race  of  kings,  and  even  to  the  fecoiid.  The  four 
fons  of  Clovis  fhared  the  kingdom  equally  among 
themfelves  ;  and  Louis  le  Delxrnnaire  did  the  fame  :  it 
was  not  till  the  race  of  Hugh  Capet,  that  the  preroga¬ 
tive  of  fucceffion  to  the  crown  was  appropriated  to  the 
jiril-born. 

By  the  ancient  cuilom  of  Gavel-klnd^  ftill  preierved 
Jn  foine  parts  of  oiir  Ifland,  primogeniture  is  of  no  ac¬ 
count  ;  the  paternal  eilate  being  equally  fliared  by  all 
the  fons.  And  it  has  been  a  matter  of  violent  and 
learned  difpute,  whether,  at  tKe  death  of  Alexander 
III.  Baliol  or  Bruce  was,  by  the  law  as  it  then  Hood, 
lieir  ta  the  crown  of  Scotland..  The  former  had  un¬ 
doubtedly  the  right  of  primogeniture,  but  the  xattcr 
Hood  in  one  degree  of  nearer  relation  to  the  deceafed 
fovereign  ;  and  the  Scottilh  barons,  not  being  able  to 
determine  whofe  claim  was  bell  founded,  referred  the 
queftion  to  Kdvvard  I.  of  Bngland,  and  thereby  invol¬ 
ved  their  country  in  a  long  and  ruinous  war.  See  Scot¬ 
land. 

PRIMORIE,  is  a  name  given  by  the  Slav!  to  that 
tradl  of  fea-coall  which  lies  between  the  two  rivers  Cet- 
tina  and  Narenta,  the  iirll  of  which  is  the  Neftus  and 
Tiluras,  and  the  fecondthe  Nanis,  of  the  ancients;  com- 
prifiiig  what  was  properly  called  Dalmatia  two  ages  be¬ 
fore  our  era,  and  which  was  known  to  the  Greeks  of 
the  low  times  under  the  name  of  Paratalafm.  Appian 
informs  us,  that  the  Ardei  or  Vardei  pofTeffed  many  ci¬ 
ties  there,  part  of  which  they  feized  before  the  invafion 
of  the  Romans,  and  part  they  built  themfelves.  We 
learn  alfo  from  the  Tabula  Fmtingeriana^  that  after  the 
conqiieft  many  cf  thofe  cities  remained,  and  were  inha¬ 
bited  by  the  conquerors,  avIio  alfo  founded  new  fettle- 
ments.  And  indeed  were  thefe  proofs  wanting,  the 
numerous  inferiptions  found  near  the  fea,  and  fometimes 
among  the  hills,  would  render  it  at  Icaft  probable.  The 
coaft  is  extremely  pleafant,  the  foil  fertile,  and  the  fitu- 
ation  moll  convenient  for  commerce  with  the  inland 
provinces.  By  bad  management,  however,  much  ground 
has  been  loft  near  the  "fea,  by  its  being  covered  with 
'gravel,  and  by  imprudent  cultivation  of  the  hills,  the 
impetuous  fury  of  the  mountain  torrents  has  rendered 
a  part  of  it  uninhabitable.  Macarflea  is  now  the  only 
town  in  the  territory,  and  it  appears  to  have  rifen  out 
©f  the  ruins  of  the  ancient  Rataneum  of  Pliny.  It 
formed  a  part  of  the  Narentan  Hate  for  fevei*al  ages,  and 
afterwaivls,  together  with  the  reft  of  Primorie,  palfed  un¬ 
der^  the  obedience  of  various  Chriftian  princes.  It  after¬ 
wards  became  fubje<ft  to  the  Ottoman  Porte,  and  atlaft 
voluntarily  fuhje<Hed  itfelf  to  the  Venetian  republic. 
See  Dalmatia  and  Macarska.  See  alfo  Fortis’s 

Travels  into  Dalmatia,  p.  265 - 3^^* 

PRIMULA,  the  Ppumrose  :  A  genus  of  the  rnono- 
gynia  order,  belonging  to  the  pentandria  clafs  of  plants; 
and  ill  the  natural  method  ranking  under  the  21ft  or¬ 
der,  Precia.  The  involucrumlies  under  a  fimple  umbel ; 
the  tube  of  the  coroUa  cylindrierd  ;  with  the  mouth  or 
limb  patulous^  This,  genus,  including  alfo  the  polyan¬ 
thus  and  auricula,  furnilhes  an  excellent  coUeftion  of  low, 
fibrous-rooted,  herbaceous  flowery  perennials. 

I.  The  primula  veris,  or  fpring  primrofe,  has  thick 
^ud  very  fibrous  roots,  crowned  by  a  duller  of  large 


oblong  indented  rough  leaves,  and  numerous  flower-  I 
ftalks,  from  about  three  or  four,  to  five  or  fix  inches 
Iiigli  ;'each  terminated  commonly  by  one  flower. — Uhe 
varieties  are,  common  yellow- flowered  primrofe  of  the 
woods  — white  primrofe  —  paper-white — red — double 
red — double  yellow,  and  double  white. — All  thefe 
flower  abundantly  in  March  and  April,  and  continue 
for  a  month  or  fix  weeks. 

The  cowflip  primrofe,  or  cowfllp,  has  very  thick 
fibrous  roots,  crowned  by  a  duller  of  oblong,  in¬ 
dented  round  leaves,  and  upright,  firm,  fiower-ftalks 
five  -ror  fix  inches  high,  terminated  each  by  a  duller 
of  fmall  flowers.  The  varieties  are.  Common  fingle 
yellow  cowflip  of  the  meadows — double  yellow  cowflip 
— fcarlet  cowflip— ^hofe-and-hofe  cowflip  ;  one  flower 
growdng  out  of  the  bofom  of  another,  the  lowcrmoft 
ferving  as  a  calyx ;  all  of  which  varieties  have  the  • 
flower-llalks  crowned  by  many'  flowers  in  branches.— 
They  flower  in  April  and  May,  continuing  in  fuc- 
cellion  a  month  or  fix  weeks. 

2.  The  polyanthus,  has  thick  fibrous  roots,  increafing 
into  large  bunches,  crowned  witli  a  duller  of  large 
oblong  indented  rough  leaves  ;  amidft  them  upright 
flower-llalks  fix  or  eight  inches  high,  terminated  moll- 
ly  by  a  duller  of  feveral  fpreading  flowers  of  many 
different  colours  in  the  varieties.  The  principal  are, 
purple,  red,  gold,  orange-coloured,  &c.  They  all 
flower  beautifully  in  April  and  May,  and  frequently 
again  in  autumn  ;  and  fometimes  even  in  winter,  if  the 
feafon  is  mild.  The  polyanthus  is  one  of  the  noted 
prize-flowers  among  the  florifts ;  many  of  whom  are 
remarkably  indullrious  in  railing  a  confiderable  variety 
of  different  forts,  as  well  as  in  uiing  every  art  to  blow 
them  with  all  requilite  perfedion  ;  for,  among  the 
virtuofi,  a  polyanthus  mull  poffefs  feveral  peculiar  pro¬ 
perties  in  order  to  be  admitted  in  their  colledioiis. 
The  chief  properties  required  in  a  florilFs  polyanthus 
are,  i.  The  Hem  or  flower-llalk  Ikall  be  upright, 
moderately  tall,  with  ftrength  in  proportion,  and 
crowned  by  a  good  regular  bunch  of  flowers  on  fliort 
pedicles,  ftrong  enough  to  fupport  them  nearly  in  an 
upright  pofition.  2.  The  florets  of  each  branch, 
fhould  be  equally  large,  fpreading  open  flat,  with  the 
colours  exquifite,  and  tlie  ftripes  and  variegations 
lively  and  regular.  3.  The  eye  in  the  centre  of  each 
floret  Ihould  be  large,  regular,  and  bright ;  and  the 
antherae,  by  the  florifts  called  the  thrum,  fhould  rife 
high  enough  to  cover  the  mouth  of  the  tube  or  hollow 
part  in  the  middle  of.  the  florets,  and  render  them 
what  they  call  thrum^eyed  ;  but  when  the  ftyle  elevates 
the  ftigma  above  the  anthers,  the  eye  of  tlie  tube  ge¬ 
nerally  appears  hollow,  fliowing  the^  fligma  in  the 
middle,  like  the  head  of  a  pin,  and  is  rejeded  as  an 
incomplete  flower,  though  its  other  properties  Ihould 
be  ever  fo  perfed.  This  pin-eyed  polyanthus,  how¬ 
ever,  though  rejedded  by  the  florifts,  is  the  flower  in  its 
moll  perfedl  ftate,  and  great  numbers  of  them  are  of 
as  beautiful  forms  and  colours  as  the  thrum-eyed  varie¬ 
ties, 

3.  The  auricula  has  a  thick  fibrous  root,  crowned 
by  a  duffer  of  -oblong,  fleflry,  broad,  ferrated,  fmooth 
leaves,  refembling  the  fhape  of  a  bear’s  ear ;  and 
amidft  them  upright  flower-ffalks  from  about  three  or 
four  to  fix  or  eight  inches  high,  terminated  by  an  um¬ 
bellate  duller  of  beautiful  flowers,  of  many  different 

colours 
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All  of  tlicfe  liave  a  circular  by  a  new 


colours  in  the  \^rieties. 
eye  in  the  middle  of  each  flower,  and  of  which  there 
are  different  colours;  whence  the  auriculas  are  diftin- 
guiflred  into  yellow-eyed,  white-eyed,  See.  The  petals 
of  moll  of  the  kinds  are  powdered  with  an  exceeding 
fine  farina  or  mealy  powder,  which  contributes  greatly 
to  the  beauty  of  the  flower.  Tiiey  all  flower  in  April 
or  May,  continuing  a  month  or  fix  weeks  in  beauty, 
and  ripening  plenty  of  feeds  in  June. 

Culture.  All  the  varieties  of  the  common  fpring 
primrofe  multiply  fo  faff  by  the  roots,  that  it  is  fcarce 
worth  while  to  raife  them  from  feeds.  However,  though 
many  Angle  kinds  may  be  raifed  from  feed,  yet  parting 
the  roots  is  the  only  method  by  which  the  double  kind 
can  be  preferved  ;  and  the  fame  thing  is  to  be  obferved 
of  ail  the  reil. 

FRIMUM  MOBILE,  in  the  Ptolemaic  aflronomy,  the 
ninth  or  higheft  fphere  of  the  heavens,  whofe  centre  is 
that  of  the  world,  and  in  coinparifon  cf  which  the 
earth  is  but  a  point.  This  they  will  have  to  contain 
all  other  fpheres  within  it,  and  to  give  motion  to  them, 
turning  itfelf,  and  all  them,  quite  round  in  24  hours. 

PRINCE,  Princeps,  in  polity,  a  perfon  invefted 
with  tlie  fupreme  command  of  a  ilate,  independent  of 

any  fuperior.  .  r  *  • 

Prince  alfo  denotes  a  perfon  who  is  a  fovereign  lu 
his  own  territories,  yet  holds  of  fome  other  as  his  fu¬ 
perior  ;  fuch  are  the  princes  of  Germany,  who,  though 
abfolute  in  their  refpe£live  principalfties,  are  bound  to 
the  emperor  in  certain  fcrvices. 

Prince  alfo  denotes  the  iffue  of  princes,  or  thofe  of 
the  royal  family.  In  France,  before  the  revolution,  they 
were  called  princes  of  the  bloody  and  during  the  fliort  conti 
nuance  of  the  conflitiitionof  1 79  ^  >  h  reneb princes .  In  Eng 
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fettlement  in  an  uncleared  country. 
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great  falubrity  is  perhaps  the  effeft  of  a  conftant  ven¬ 
tilation,  fupported  by  almofl:  continued  but  gentle 
breezes,  added  to  the  drynefs  of  the  foil,  the  uniform 
but  gradual  elevation  from  the  fea  to  the  foot  of  the 
hills  preventing  thofe  ilagnations  of  water  which,  in  tro¬ 
pical  latitudes,  are  fiv  highly  prejudicial  to  the  health 
of  man. 

A  ridge  of  beautiful  mountains,  deeply  indented 
with  valleys,  and  covered  with  evergreens,  divides  the 
ifland  longitudinally.  lumimerable  rivulets  receive  their 
origin  from  thefe  mountains,  and  are  remarkable  for 
the  tranfpareney  and  coolnefs  of  their  waters.  The 
foil,  which  is  light  and  fandy  near  the  fea,  gradually 
changes  to  a  rich  clay  as  it  approaches  to  the  high 
lands.  There  the  fugar-cane  grows  with  the-  utnioit 
luxuriance,  and  the  moll  plentiful  crops  of  rice  are 
everywhere  produced.  The  garrlens  have  already  fur- 
nifhed  the  inhabitants  with  cabbages  and  j)otatoes  *, 
and  when  indulh'y  ihall  liave  reached  the  tons  of  the 
mountains,  it  will  be  no  furprife  to  fee  in  the  planta¬ 
tions  moll  of  the  prodiidlions  of  Europe  in  their  ut- 
moil  pcrfe<ftion.  In  decorating  the  landfcapes  of  this 
little  ifland,  nature  has  been  peculiarly  lavifli.  An  af- 
femblage  of  flowering  trees  and  fliriibs  in  pei-petual 
bloflbm,  and  endlefs  in  the  variety  of  their  fpecies, 
form  the  firll  lhade.  Thefe  are  overtopped  by  forell 
trees  of  an  immenfe  height,  which  fpread  their  yafl: 
branches  on  every  fide,  and  are  covered  with  the  rich- 
ell  foliage.  Here  llrangers  feel  with  rapture  the  ef- 
fed  of  tlie  breezes,  which,  from  whatfoever  quarter 
they  blow,  are  ilroiigly  impregnated  with  the  fragrance 
of  the  groves. 

The  original  animal  produdions  of  this'  ifland  are 
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land  the  king’s  children  are  cv\hAfans  and  davahters  of  very  limited.  Of  quadrupeds,  the  wild  hog,  deer  and 
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England;  tlie  eldell  fon  is  created  prince  of  Wales  r  the 
cadets  are  created  dukes  or  earls  as  the  king  pleafes  ; 
and  the  title  of  all  the  children  is  royal^  highnefs  :  all 
fubjeds  are  to  kneel  when  admitted  to  K-ifs  then  hand, 
and  at  table  out  of  the  king^s  prefence  they  are  ferved 
on  the  knee.  See  Royal  Family. 

pRiNCR  of  the  Senate,  in  old  iRome,  the  perfon  who 
was  called  over  firll  in  the  roll  of  fenators,  whenever  it 
was  renewed  by  the  cenfors  :  he  was  always  of  eonfular 
and  cenforian  dignity.  See  the  article  Senate.^ 

Prince’s  Metal,  a  mixture  of  copper  and  zinc,  in 
imitation  of  gold.  See  Chemistry,  n^  1154* 
Princetown.  See  New  Jersey. 

Prince  of  Wales’s  JJland,  or  PuloPenany,  is  fituated  in 
the  entrance  of  the  ftraits  of  Malacca,  in  1 00  degrees  of 
call  longitude,  and  in  five  degrees  of  north  latitude.  It  is 
about  feven  leagues  in  length  and  three  in  breadth.  Its 
northern  extremity  runs  nearly  parallel  with  the  main 
land  at  a  dillance  of  about  two  miles,  by  which 
channel  is  formed,  where  the  greatell  fleets  might  liue  in 
peifed  fafety,  the  height  of  the  furrounding  mountains 
a  ding  as  a  barrier  againll  the  force  of  the  prevailing 
winds.  The  climate,  confidering  its  vicinity  to  the 
equator,  is  remarkably  mild.  Eighty  degrees  ia  about 
the  mean  height  of  the  thermometer  at.  noon,  which, 
during  the  night,  is  feldom  above  70.  Its  heal thful- 
iiefs  is  certainly  not  furpafled  by  that  of  any  European 
fettlement  on  the  coall.  Out  of  a  garrifon  of  300 
troops  (natives  of  Hindoflan),  not  one  died  for  the 
fi>ace  of  14  months ;  a  Angular  fad  to  be  experienced 


fquirrel,  nearly  comprehend  the  whole;  but  the  abfenee 
of  the  tiger  and  leopard,  whole  mimbers  and  ferocity 
almoll  render  the  oppofite  fliores  uninhabitable,  amply 
compenfates  for  this  deficiency.  The  flying  fox  and 
fquirrel  are  natives  of  this  ifland  ;  the  former  a  non- 
defeript,  and  a  great  natural  cuiiofity.  Of  birds  there 
are  alio  but  few,  atid  only  one  which  is  remarkable  for 
the.  melody  of  its  notes,  Tlie  crow  and  fparrow,  the 
never-failing  attendants  on  population,  have  but  lately 
made  tlieir  appearance.  They  arc  now,  however,  ra¬ 
pidly  increafiiig  and  multiplying.  All  the  domeflic 
animals  arrive  here  at  great  peifedion. 

The  fea  which  furrounds-  the  ifland,  affords  a  vafl: 
variety  of  filh  of  the  moil  delicious  flavour,  and  its 
ihores  abundance  of  the  finell  turtle  and  oyllers.  In 
no  fitiiation  indeed  are  the  conveniencics  and  luxuries 
of  life  enjoyed  in  greater  profulion.  The  advantages 
of  the  ifland  in  a  political  and  commercial  view,  are  too 
obvions  to  require  to  be  pointed  out. 

Prince  IVtlllarns  Sound,  fituated  on  the  north-weR 
coafl  of  America,  and  fo  named  by  Captain  Cook  in 
1778.  The  men,  v/omen,  and  children  of  this  found 
are  all  clothed  in  the  lame  manner.  Their  ordinary 
drefs  is  a  fort  of  clofe  frock,  or  iT.thcr  robe,  which 
fometimes  reaches  only  to  the  knees,  but  generally 
down  to  the  ancles.  Thefe  frocks  are  compofed  of  the 
fleins  of  various  animals,  and  are  commonly  worn  with 
the  hairy  fide  outwards.  The  men  often  paint  their 
faces  of  a  black  colour,  and  of  a  bright  red,  and  fome¬ 
times  of  a  bluifli  or  leaden  hue  ;  but  not  in  any  regu- 
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Prince,  lar  -figur^.  The  women  punfture  or  flain  the  chin 
Principal,  black,  that  comes  to  a  point  in  each  of  their 

'  ^  '  '  cheeks.  Their  canoes  are  of  two  forts  ;  the  one  large 
and  open,  the  other  fmall  and  covered.  The  framing 
confifts  of  flender  pieces  of  wood,  and  the  outfide  is 
compofed  of  the  llcins  of  feals,  or  other  fea  animals, 
ilretched  over  the  wood.  Their  weapons,  and  imple¬ 
ments  for  hunting  and  fifliing,  are  the  fame  as  thofe 
tifed  by  the  Greenlanders  and  Efquimaux.  Many  of 
.their  fpears  are  headed  with  iron,  and  their  arrows  are 
generally  pointed  with  bone.  The  food  they  were  feeri 
to  eat  was  the  flefh  of  fome  animal,  eitlicr  roafted  or 
broiled^  and  dried  fifh.  Some  of  the  former  that  was 
-purchafed  had  the  appearance  of  beards  ilefli.  They 
alfo  eat  a  larger  fort  of  fern  root,  either  baked  or  dref- 
fed  in  fome  other  method.  Their  drink,  in  all  proba¬ 
bility,  is  water ;  for,  in  their  canoes,  they  brought 
fnow  in  wooden  veffels,  which  they  fwallowed  by  mouth¬ 
fuls.  Our  knowledge  of  the  animals  of  this  part  of  the 
American  continent  is  entirely  derived  from  the  fleins 
that  were  brought  by  the  natives  for  fale.  Thefe  were 
principally  of  bears,  common  and  pine  martins,  fea-ot- 
ters,  feals,  racoons,  fmall  ermines,  foxes,  and  the  whitifh 
cat  or  lynx.  The  birds  found  here  were  the  halcyon, 
or  great  king’s-fillier,  which  had  fine  bright  colours ; 
the  white-headed  eagle,  and  the  humming-bird.  The 
fhh  that  were  principally  brought  to  market  for  fale 
were  torfic  and  halibut.  The  rocks  were  almoft  defti- 
tute  of  fhell-fifh ;  and  the  only  other  animal  of  this  tribe 
that  was  obferved  was  a  reddifh  crab,  covered  with 
very  large  fpines.  Few  vegetables  of  any  kind  were 
obferved ;  and  the  trees  that  chiefly  grew  about  this 
found  were  the  Canadian  fpruce  pine,  fome  of  which 
were  of  a  confiderable  fize.  E.  Long.  115.  21.  N. 
J-at.59.  33. 

PRINCIPAL,  the  chief  and  moft  neceflary  part  of 
a  thing.  The  principal  of  a  college  or  hall  is  the  ma¬ 
iler  thereof. 

In  commerce,  principal  is  the  capital  of  a  fum  due 
or  lent ;  fo  called  in  oppofition  to  intereft.  See  Inte¬ 
rest. 

It  alfo  denotes  the  firfl  fund  put  by  partners  into  a 
common  flock,  by  which  it  is  diflinguifhed  from  the 
calls  or  acceflions  afterwards  required. 

Principal,  in  mufic.  See  Fundamental,  in  mufic, 
and  Generator,  in  mufic. 

Principal,  in  law,  is  eitlier  the  aftor  or  abfolute 
perpetrator  of  the  crime,  who  is  called  a  pnneipaly  in 
the  firfl  degree  ;  or  he  who  is  prefent,  aiding  and  abet- 
done,  w^ho  is  denominated  a  princ'f 
•  pal  in  the  fecond  degree.  I'he  prefence  of  a  principal 
need  not  always  be  an  adliial  immediate  Handing  by, 
within  fight  or  hearing  of  the  fa6l  ;  but  there  may  be 
alfo  a  conflruaive  prefence,  as  when  one  commits  a 
robbery  or  murder,  and  another  keeps  w^atch  or  guard 
at  fome  convenient  diflance.  And  this  rule  has  alfo 
other  exceptions ;  for,  in  cafe  of  murder  by  poifoning, 
a  man  may  be  a  principal  felon  by  preparing  and  laying 
the  poifon,  or  giving  it  to  another  (who  is  ignorant  of 
Its  poifonous  quality)  for  that  purpofe  ;  and  yet  not 
adinmifter  it  himfelf,  nor  be  prefent  when  the  very 
deed  of  poifoning  is  committed.  And  the  fame  rea- 
foning  will  hold,  with  regard  to  other  murders  com- 
mitted  in  the  ablence  of  the  murderer,  by  means  which 
he  had  prepared  before-hand,  and  Vhich  probably  could 


o  ]  P  R  I 

not  fail  of  their  mifchlevoils  effedl.  As  by. laying  a  Principal 
trap  or  pit-fall  for  another,  whereby  he  is  killed ;  let-  II 
ting  out  a  wild  beatt,' with  an  intent  to  do  mifchlef ;  Principle, 
or  exciting  a  madman  to  commit  murder,  fo  that  death 
thereupon  enfues :  In  every  one  of  thefe  cafes  the  party 
offending  Is  guilty  of  murder  as  a  principal,  in  the 
firfl:  degree.  ^  For  he  cannot  be  called  an  acceffory, 
that  neceflarily  pre-fuppoling  a  principal ;  and  the  poi¬ 
fon,  the  pit-fall,  the  beaft,  or  the  madman,  cannot  be 
held  principals,  being  only  the  Inftruments  of  death. 

As  therefore  he  muH  be  certainly  guilty,  either  as 
principal  or  acceflTory,  and  cannot  be  fo  as  acceffory,  it 
follows  that  he  mufl  be  guilty  as  principal;  and  if  prin¬ 
cipal,  then  in  the  lirft  degree ;  for  there  Is  no  other  cri¬ 
minal,  much  lefs  a  fuperior  in  the  guilt,  whom  he  could 
aid,  abet,  or  aflift. 

Principal  Pointy  in  perfpeftivc,  Isa  point  in  the  per- 
fpe6llve  plane,  upon  which  a  line  is  drawn  from  the  eye, 
perpendicular  to  the  plane  falls. 

This  point  is  in  the  interfedlion  of  the  horizontal  and 
vertical  plane  ;  and  is  alfo  called  the  point  of  Jighty  and 
point  of  the  eye.  See  Perspective. 

Principal  Rayy  in  perfpedllve,  is  that  w^hich  paffes 
perpendicularly  from  the  fpe6lator’s  eye  to  the  perfpec- 
tive  plane,  or  piclure. 

Whence  the  point  wdiere  this  ray  falls  on  the>  plane. 

Is  by  fome  alfo  called  the  principal  pointy  w^hich  other 
writers  call  the  centre  of  the  piclurey  and  the  point  of  concur^ 
rence. 

PRINCIPATO,  the  name  of  a  province  of  Italy, 
in  the  kingdom  of  Naples,  which  is  divided  into  two 
parts,  called  by  the  Italians  the  Prlnclpato  Ultra  and 
the  Principato  Citroy  that  is,  the  Hither  and  Farther 
Principato.  The  Hither  Principato  is  bounded  on  the 
north  by  the  Farther  Principato  and  part  of  the  Tcrra- 
di-Lavoro,  on  the  weft  and  foiith  by  the  Tufean  Sea, 
and  on  the  call  by  the  Bafilicata.  It  is  about  60  miles 
in  length,  and  30  In  breadth ;  the  foil  Is  fertile  In 
wine,  corn,  oil,  and  faffron ;  and  they  have  a  great 
deal  of  filk,  befides  fcveral  mineral  fprings.  The  capi¬ 
tal  town  is  Salerno.  The  Farther  Principato  Is  bound¬ 
ed  on  the  north  by  the  county  of  Molefe  and  the  Ter- 
ra-di-Lavoro,  on  the  weft  by  the  Tufean  Sea,  on  the 
fouth  by  the  Hither  Principato,  and  on  the  eaft  by  the 
Capitanata.  It  Is.  about  37  miles  in  length,  and  30 
in  breadth.  The  Apennine  mountains  render  the  air 
cold  ;  and  the  foil  is  not  very  fertile  either  in  corn  or 
wine,  but  it  produces  chefnuts,  and  paftures  in  great 
plenty.  Benevento  Is  the  capital  town. 

PRINCIPLE,  PRiNciPiuM,  in  general,  is  ufed  for 
the  caufe,  fource,  or  origin  of  any  thing. 

Principle,  In  human  nature.  See  Disposition. 

Principle,  in  fcience.  Is  a  truth,  admitted  without 
proof,  from  which  other  truths  are  inferred  by  a  chain 
of  reafoning.  Principles  are  of  two  kinds,  primary  and 
general ;  and  to  the  laft  the  name  of  axioms  Is  ufually 
given  on  account  of  their  Importance  and  dignity.  An 
axiom  or  principle,  when  the  terms  in  which 

it  is  exprefled  are  ^  underftood,  miift  be  a  felf-evident 
truth  ;  but  from  its  very  nature  It  cannot  be  a frjl 
truth.  Our  firfl  truths  are  all  particular.  A  child  knows 
that  two  particular  lines,  each  an  inch  long,  are  equal 
to  one  another,  before  he  has  formed  any  general  no¬ 
tions  of  length  and  equality.  «  Things  equal  to  one 
and  the  fame  thing  are  equal  to  one  another,”  is  tlie 
I  '  firft 
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ffireiflc  fir  ft,  of  Euclid’s  axioms ;  and  an  axiom  it  undoubtedly 
is,  but  to  no  man  has  it  been  a  firjl  truth.  It  is,  if 
ji.p-  exprefiion,  a  genus  or  clafs  of  truths 

comprehending  under  it  numberlefs  individuals.  Were 
a  full-grown  man  introduced  into  the  world,  without 
a  fingle  idea  in  his  mind,  as  we  may  fuppofe  Adam  to 
have  been,  he  would  inftantly  perceive,  upon  laying 
together  three  pieces  of  wood  each  a  foot  long,  that 
they  were  all  equal  in  length ;  and  if  he  were  to  cut 
another  to  the  fame  length  with  any  one  of  them,  he 
would  find  upon  trial,  that  it  was  of  the' fame  length 
with  them  all.  After  a  few  fimple  experiments  of  this 
kind,  he  would,  by  a  law  of  human  thought,  infer  that 
all  things  equal  in  length  or  in  any  other  dimenfioii, 
to  any  one  thing,  are  in  that.dimenfion  equal  to  one  ano¬ 
ther. 

It  was  not  therefore  with  fuch  weaknefs  as  fome 
have  imagined,  that  Hobbes  affirmed  thofe  propofitions 
commonly  called  axioms,  not  to  be  primary  but  fecon- 
dary  principles.  A  primary  principle  deferves  not  the 
name  of  an  axiom,  as  it  is  only  a  particular  truth  in¬ 
cluding  in  it  no  other  truth.  There  is  not  one  of  Eu¬ 
clid’s  axioms  which  has  not  been  the  refult  of  indudlion, 
though  we  remember  not  the  time  at  which  the  induc¬ 
tion  was  made.  That  the  whole  is  greater  than  any 
of  its  parts  is  a  general  truth  which  no  man  of  com¬ 
mon  fenfe  can  controvert ;  but  every  one  difeovered 
that  truth  by  obferving  that  his  body  was  larger  than 
his  head,  his  foot,  or  his  hand  ;  that  a  mountain  is 
larger  than  a  mole-hill  in  the  middle  of  it  ;  and  that  a 
piece  of  timber  meafuring  what  is  called  a  yard  is  longer 
than  any  one  of  the  dlvifions  marked  upon  it,  and 
termed  inches.  The  particular  obfervations  are  made 
through  the  fenfes  and  treafiired  up  in  the  memory  ; 
and  the  intelleft,  by  its  conftitution,  compares  them 
together,  marks  in  what  they  agree  and  difagree,  and 
thence  draws  its  axioms  or  general  principles.  He,  there¬ 
fore,  who  fiiould  admit  the  truth  of  an  axiom,  and 
deny  the  evidence  of  fenfe  and  perception,  would  adb 
as  abfurdly  as  he  who  accepts  payment  in  a  bank-bill, 
and  refufes  it  in  the  individual  pieces  of  gold  or  filver 
which  that  bill  reprefents.  General  axioms  are  of 
infinite  ufe  in  the  purfuits  of  fcience ;  but  it  is  not  be- 
caufe  they  create  new  truths ;  they  only  fhorten  the 
procefs  in  the  difcoveiy  of  fuch  as  might  be  found,  with 
labour,  through  the  medium  of  particular  propofitions. 
See  Campbell's  Philofophy  of  Rhetoric  and  Taiham^s  Chart 
and  Scale  ofl'ruth. 

Principles,  in  phyfics,  are  often  confounded  with 
elements,  or  the  firft  and  fimpleft  parts  whereof  natural 
bodies  are  compounded,  and  into  which  they  are  again 
refolvable  by  the  force  of  fire. 

PRINGLE  (Sir  John),  an  eminent  phyfician  and 
philofopher,  was  a  younger  fon  of  Sir  John  Pringle  of 
Stitchel,  in  the  (hire  of  Roxburgh,  Baronet ;  took  the 
degree  of  M.  D.  at  Leyden,  1730;  and  publifhed  there 
JDffertatio  Inauguralis  c!e  Marcore  Senll'h  4to«  After 
having  been  fome  years  profefTor  of  moral  philofophy 
at  Edinburgh,  he  was  in  June  1745  appointed  phyfi¬ 
cian  to  the  duke  of  Cumberland,  and  phyficlan-general 
to  the  hofpital  of  the  forces  in  Flanders,  where  the 
carl  of  Stair  appears  to  have  been  his  patron.  In  Fe¬ 
bruary  1746,  Dr  Pringle,  Dr  Armftrong,  and  Dr 
Barker,  were  nominated  phy'ficlans  to  the  hofpital  for 
lame,  maimed,  and  fick  foldiers,  behind  Buckingham- 
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houfe  ;  and  in  April  1 749,  Dr  Pringle  was  appointed  Pf 
phyfiqian  in  ordinary  to  the  king.  In  1750  he  pub-  V" 
lifhed  ‘‘  Obfervations  on  the  Nature  and  Cure  of  Hof¬ 
pital  and  Gaol  Fevers,  in  a  Letter  to  Dr  Mead,”  8vo 
(reprinted  in  1755)  ;  and  in  1752  he  favoured  the 
public  wnth  the  refult  of  his  long  experience  in  an  ad« 
mirable  treatife  under  the  title  of  ‘‘  Obfervations  on 
the  Diforders  of  the  Army  in  Camp  and  Garrifon,” 

8vo.  On  the  14th  of  April  1752,  he  married  Char¬ 
lotte,  fecond  daughter  of  Dr  Oliver,  an  eminent  phyfi¬ 
cian  at  Bath.  In  1756  he  was  appointed  jointly  with 
Dr  Wintringham  (now  Sir  Clifton  Wintringham,Bart.) 
phyfician  to  the  hofpital  for  the  fervice  of  the  forces  of 
Great  Britain.  After  the  acceffion  of  his  prefeiit  ma- 
jefty.  Dr  Pringle  was  appointed  phyfician  to  the  queen’s 
houfehold,  1761 ;  phyfician  in  ordinary  to  the  queen  in 
1763,  in  which  year  he  was  admitted  of  the  college  01 
phyficians  in  London  ;  and  on  the  5th  of  June  1766, 
he  was  advanced  to  the  dignity  of  a  baronet  of  Great 
Britain.  In  1772  he  was  eledicd  prefident  of  the 
Royal  Society,  where  his  fpeeches  for  five  fucceffive 
years,  on  delivering  the  prize-medal  of  Sir  Godfrey 
Copley,  gave  the  greateft  fatisfaiSlion.  Sir  John  Pringle 
in  1777  was  appointed  phyfician-extraordinary  to  the 
king.  Fie  was  alfo  a  fellow  of  the  College  of  Phyfi- 
cians  at  Edinburgh,  and  of  the  Royal  Med’cal  Society 
at  Paris  ;  member  of  the  Royal  Academies  at  Paris, 
Stockholm,  Gottingen,  and  of  the  Phllofophical  So¬ 
cieties  at  Edinburgh  and  Haerlem  ;  and  continued  pre¬ 
fident  of  the  Royal  Society  till  November  1778  ;  after 
which  period  he  gradually  withdrew  from  the  world, 
and  in  1781  quitted  his  elegant  houfe  in  Pall  Mall 
(where  he  had  long  diflinguifhed  hlmfelf  as  the  wann 
friend  and  patron  of  literary  men  of  every  nation  and 
profeffion),  and  made  an  excurlion  to  his  native  coun¬ 
try.  He  returned  to  London  in  the  latter  end  of  that 
year  ;  died  greatly  beloved  and  refpedled  January  18. 

1782  ;  and  having  no  children,  was  fucceeded  in  efiate, 
and  alfo  (agreeably  to  the  limitation  of  the  patent)  in 
title,  by  his  nephew,  now  Sir  James  Pringle,  Bart.  A- 
mong  this  worthy  phyfician’s  communications  to  the 
Royal  Society,  the  following  are  the  pnncipal  :  i. 

“  Some  Experiments  on  Subftances  refilling  Putre- 
fadlion,”  Phil.  Tranf.  N^  495,  p.  580  ;  and  hF  496, 
p.  525,  550;  reprinted,  with  additions,  in  Martin’s 
Abridgment,  vol.  xi.  p.  1365.  2.  ‘‘  Account  of  fome 

Perfbns  feized  with  the  Gaol  Fever  by  working  in 
Newgate,  and  of  the  manner  by  which  the  Iiifedlion 
was  communicated  to  one  entire  Family,”  vol.  xlviii, 
p.  42.  At  the  requefl;  of  Dr  Hales,  a  copy  of  this 
ufeful  paper  was  iiiferted  in  the  Gentleman’s  Magazine, 

1753,  p.  71,  before  its  appearance  in  the  Tranfadlioiis. 

3.  “A  remarkable  Cafe  of  Fragility,  Flexibility,  and 
Diffolution  of  the  Bones,”  ib.  p.  297.  4.  “  Account 

of  the  Earthquakes  felt  at  Bruffels,”  vol.  xlix.  p.  546. 

5.  ‘‘  Account  of  finking  of  a  River  near  Pontypool, 
in  Monmouthlhirc,”  ib,  *7’  “.  ‘‘  Account  of  an 

Earthquake  felt  Feb.  j-.  along  the  coaft  of 

England, between  MsiTgati  and  Lover,”  ib.  p.  579.  7. 

‘‘  Account  of  the  Lar*iKp.::;tke  felt  at  Glafgow  and 
Dumbarton;  alfo  of  a  Sho^^^r  of  Dull  falling  on  a 
Ship  between  Shetland  and  Iceland,”  ib.  p.  509.  8. 

Several  Accounts  ol  the  Fiery  Meteor  which  appeared 
on  Sunday,  November  26.  1758,  between  eight  and  nine 
at  night,”  vol.  1.  p.  218.  9.  “  Account  of  the  Vir¬ 
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lues  of  Soap  in  diflblving  the  Stone,  in  the  Cafe  of 
the  Reverend  Mr  Mattliew  Simfon/’  ib.  p.  22f.  10. 

“  Account  of  tlie  EfFeas  of  Eleancity  in  Paralytic 
Cafes/'  ib.  p.  481.  And  fee  a  letter  to  him  on  that 
fubjed  from  Profefror  Winthorp.  ‘‘  Some  Account 
of  the  Snccefs  of  the  Vkrum  Ceralum  Antimonu^^^  was 
printed  in  tlie  Edinburgh  Medical  Effays,  vol.  v. 

PRINOS,  in  botany  :  A  genus  of  the  monogynia 
order,  belonging  to  the  hexandria  chifs  of  plants  ;  and 
in  tlie  natural  method  ranking  under  tlie  43d  order, 
Dumofa.  The  calyx  is  fcxfd  ;  the  corolla  inonopeta- 
lous,  and  rotaceous ;  the  belly  hexafpermous. 

JTIINTER,  a  perfon  who  coinpofes  and  takes  im- 
prelTioiis  from  moveable  charaders  ranged  in  order,  by 
means  of^nk,  and  a  prtfs. 

PRINTING,  the  art  of  taking  imprefllons  from 
charaders  or  figures,  moveable  and  immoveable,  on  pa¬ 
per,  lipen,  filk,  5cc.  There  are  three  kinds  of  print¬ 
ing  :  the  one  from  moveable  letters,  for  books  ;  ano- 
tlier  from  copper-plates,  for  pidurcs ;  and  the  lafl:  from 
blocks,  in  wlrich  the  reprefentation  of  birds,  flowers, 
&c.  are  cut,  for  printing  calicoes,  linen,  &c.  The  firll 
is  called  common  or  letter-prefs  printing  ;  tire  fecond, 
rolUng^pt efs  printing  ;  and  the  lalt,  calico^  Slc,  printing, 
"'fhe  principal  diflerence  between  the  three  confiils  in 
this,  that  the  firfl  is  call  in  relievo,  in  diilind  pieces; 
the  fecond  engraven  in  creux  ;  and  the  third  cut  in  re¬ 
lievo,  and  generally  ftamped,  by  placing  the  block  up¬ 
on  the  materials  to  be  printed,  and  flriking  upon  the 
back  of  iu 

Of  the  above  brandies,  Lettfr-press  PRINT- 
*  ING  is  the  moll  curious,  and  deferves  the  moll  par¬ 
ticular  notice:  for  to  it  aie  owing  chiefly  our  de¬ 
liverance  from  ignorance  and  error,  the  progrefs  of 
learning,  the  revival  of  the  fcicnces,  and  numberlefs 
improvements  in  arts,  which,  without  this  noble  inven¬ 
tion,  would  have  been  either  loll  to  mankind,  or  con¬ 
fined  to  the  knowledge  of  a  few^  “  To  the  art  of  print- 
Ing  (fays  an  elegant  efiayill'^),  it  is  acknowledged  wc 
owe  the  reformation.  It  has  been  jullly  remarked, 
that  if  the  books  of  Lutlier  bad  been  multiplied  only 
by  the  flow  procefs  of  the  hand-wn  lting,  they  mull  liave 
been  few,  and  would  have  been  eafily  fupprelfed  by  the 
combination  of  w^ealth  and  power  ;  but,  poured  forth 
in  abundance  from  the  prefs,  they  fpread  over  the  land 
with  the  rapidity  of  an  inundation,  which  acquires 
additional  force  from  the  efforts  ufed  to  obflrud  its 
progrefs.*  He  wEo  undertook  to  prevent  the  difper- 
fion  of  the  books  once  illHed  from  the  prefs,  attempted 
a  tafle  110  lefs  arduous  than  the  dellrudtion  of  the  hy¬ 
dra.  Refill ance  was  vain,  and  religion  was  reformed:  and 
we  w^ho  are  chiefly  inteieiied  :n  this  happy  revolution 
imifl  remember,  amidll  the  pralfes  beflow'ed  on  Luther, 
that  his  endeavours  had  been  ineftedlual,  unaflilled  by 
the  invention  of  Faullus. 

How  greatly  the  caufe  of  religion  has  been  promo¬ 
ted  by  the  art,  mull  appear,  wdien  it  is  confidered,  that 
•it  has  placed  thofe  facred  books  in  the  hand  of  every 
individual,  which,  bcfides  that  they  w^ere  once  locked 
up  in  a  dead  language,  could  not  be  procured  without 
great  difficulty.  The  numerous  comments  on  them  of 
e\ery  kind,  which  tend  to  promote  piety,  and  to  form 
the  Chrlllian  phllofopher,  would  probably  never  have 
been  cempofed,  and  certainly  would  not  have  extend. 
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ed  their  beneficial  Influence,  if  typography  had  Hill  been 
unknown.  Ry  that  art,  the  light,  wdiich  is  to  illu- 
minate  a  dark  world,  has  been  placed  In  a  fituatloii 
more  advantageous  to  the  emiflion  of  its  rays  :  but  if 
It  lias  been  the  means  of  illiulrating  the  do^lrines,  and 
enforcing  the  practice  of  religion,  it  has  alfo,  particu¬ 
larly  in  the  prefent  age,  ilruck  at  tlie  root  of  piety  and 
moral  virtue,  by  propagating  opinions  favourable  to  the 
fceptic  and  tlie  voluptuar\%  It  lias  enabled  modern  au¬ 
thors  wantonly  to  gratify  their  avarice,  their  vanity, 
and  their  mifanthropy,  in  dilfeminatlng  novel  fyllcms 
fubverfive  of  the  dignity  and  happiiiefs  of  human  na¬ 
ture  :  but  though  the  pen^eifion  of  the  art  is  lamen¬ 
tably  remarkable  in  thofe  volumes  whidi  ilTue,  wuth  of- 
'  fenfive  profufion,  from  the  vain,  the  wicked,  and  the 
hungry,  yet  this  good  refults  from  the  evil,  that  as 
truth  is  great  and  w  ill  prevail,  fhe  mull  derive  frefli 
lullre,  by  difplaying  the  fuperiorlty  of  her  llrength  in 
the  conflid  with  fophillry. 

“  l  luis  the  art  of  printing,  in  whatever  light  it  Is  view¬ 
ed,  has  deferved  refpedl  and  attention*  From  the  in¬ 
genuity  of  the  contrivance,  it  has  ever  excited  mecha¬ 
nical  curlofity  ;  from  its  intimate  coiinedioii  wuth  learn¬ 
ing,  it  lias  jullly  claimed  billorical  notice  ;  and  front  its 
extenfive  Influence  on  morality,  politics,  and  religion, 
it  is  now^  become  a  fiibjed  of  vei7  important  fpeculation.  4 
“  But  however  we  may  felicitate  mankind  on  the  in- 
ventiou,  there  are  perhaps  thofe  who  wifh,  that, 
ther  wuth  its  compatriot  art  of  maniifadluring  gunpow- 
der,  it  had  not  yet  been  brought  to  light.  Of  its  effedls 
on  literature,  they  aflert,  that  it  has  increafed  the  num¬ 
ber  of  books,  till  they  dillradl  rather  than  improve  the 
mind  ;  and  of  Its  malignant  influence  on  morals,  they 
complain,  that  it  has  often  introduced  a  falfe  refinement, 
incoiupatible  with  the  fimplicity  of  prirnitive  piety  and 
genuine  virtue.  With  refpe6l  to  its  literary  ill  confe- 
quences,  It  may  be  faid,  that  though  it  produces  to  the 
w^orld  an  infinite  number  of  w'orthlefs  publications,  yet 
true  wit  and  fine  compofition  wall  flill  retain  their  value, 
and  it  wall  be  an  eafy  talk  for  critical  difeernment  to  fe- 
led  thefe  from  the  furrounding  mafs  of  abfurdity  :  and 
though,  with  refped  to  its  moral  efleas,  a  regard  to 
truth  extorts  the  confelTion,  that  it  has  diffufed  immo¬ 
rality  and  irrehgion,  divulged  with  cruel  impertinence 
the  fecrets  of  private  life,  and  fpread  the  tale  of  fcandal 
through  an  empire  ;  yet  thefe  are  evils  which  will  either 
ftirink  aw^ay  uiiobferved  in  the  triumphs  of  time  and 
truth  over  falfehood,  or  which  may,  at  any  time,  be  fup- 
prefled  by  legiflative  interpofitlon."  ^  ^  ^  ^ 

Some  writers  have  aferibed  the  origin  of  this  art  to  Hiftory  oF 
the  Eail,  and  affixed  a  vciy  early  period  to  its  inven- the  inven¬ 
tion  ;  particularly  P.  Joviiis,  ( HiJL  lib.  xlv.  p.  226.  ed. 

Elorent.  1550),  from  whom  Oforius  and  many  others  ^ 
have  embraced  the  fame  opinion.  But  thefe  have  evi¬ 
dently  confounded  tlie  European  mode  of  printing  wdth 
the  engraved  tablets  which  to  this  day  are  ufed  in  Chi¬ 
na.  The  invention  of  thefe  tablets  has  been  aferibed. by 
many  waaters  even  to  an  earlier  period  than  the  com- 
^lcncemellt  of  the  Chriflian  era  ;  but  is  wdth  more  pro¬ 
bability  affigned,  by  the  veiy^  accurate  Phil,  Couplet,  to 
the  year  930.  The  Hifloria  S’lnenjis  of  Abdalla,  written 
in  Perfic  in  1317,  fpeaksof  it  as  an  art  in  very  common 
iiffi.  Meerman,  vol.  i.  p.  16.  218,  2 19,  vohii.  p.i86.  N. 

Trigault  alTerts  that  the  Chinefe  pradifed  the  art  of 

printing 
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pnritmg  five  centuries  before.  Count  Ferre  Rezzonico 
found  at  Lyons  plates  with  words  and  names  engraven 
by  a  Nuremberger  1 3  Bo. 

The  honour  of  having  given  rife  to  the  European  me¬ 
thod  has  been  claimed  by  the  cities  of  Harlem^  Mentz^ 
and  Strafburg,  And  to  each  of  thefe  it  may  be  afcribed 
in  a  qualified  fenfe,  a5  they  made  improvements  upon 
one  another. 

I.  The  firfl  teftimony  of  the  inventor  is  that  recorded 
by  Hadrian  Junius,  in  his  Batavia^  p.-253>  Eugd. 
Bat.  1588;  which,  though  it  hath  been  rejeaed  by 
many,  is  of  undoubted  authority.  Junius  had  the  re¬ 
lation  from  two  reputable  men  ;  Nicolaus  Galius  (a), 
who  was  his  fchoolmafter ;  and  Quirinius  1  alefius,  his 
intimate  and  correfpondent.  He  afcribes  it  to  Lau- 
•RENTius,  the  fon  of  John  (iEdituus,  or  Cuftos,  of  the 
cathedral  -at  HARI.EM,  at  that  time  a  refpeaable 
office),  upon  the  teftimony  of  Cornelius,  fome  time  a 
fervant  to  Laurentius,  and  afterwards  bookbinder  to  the 
cathedral,  an  office  which  had  before  been  performed  by 
Francifcan  friars.  His  narrative  was  thus :  ‘‘  That, 
walking  in  a  wood  near  the  city  (as  the  citizens  of  opu¬ 
lence  ufe  to  do),  he  began  at  firft  to  cut  fome  letters 
upon  the  rind  of  a  beech-tree  ;  which ^  for  fancy^s  fake, 
being  imorefTed  on  paper,  he  printed  one  or  two  lines, 
as  a  fpecimen  for  his  grand-children  (the  fons  of  his 
daughter)  to  follow.  This  having  happily  fucceeded, 
he  meditated  greater  things  (as  he  was  a  man  of  inge¬ 
nuity  and  judgment)  ;  and  firft  of  all,  with  his  fon-in- 
lavv  Thomas  Peter  (who,  by  the  w^ay,  left  three  fons, 
who  all  attained  the  confular  dignity),  invented  a  more 
glutinous  writing-ink,  becaufe  he  found  the  common 
ink  funk  and  fpread  ;  and  then  formed  whole  pages  of 
wood,  with  letters  cut  upon  them  ;  of  which  fort  I 
have  feen  fome  eflays,  in  an  anonymous  work,  printed 
©nly  on  one  ftde,  Entitled,  Speculum  nojlra  faiuth  ;  ^  in 
which  it  is  remarkable,  that  in  the  infancy  of  printing 
(as  notliing  is  complete  at  its  firft  invention)  the  back 
fides  of  the  pages  were  pafted  together,  that  they  mjght 
not  by  their  nakednefs  betray  their  deformity.  Thefe 
beechen  letters  he  afterwards  changed  for  leaden  ones, 
and  thefe  again  for  a  mixture  of  tin  and  lead  \_Jiannetis'} 
as  a  lefs  flexible  and  more  folid  and  durable  .fubftance. 
Of  the  remains  of  which  types,  when  they  were 
turned  to  wafte  metal,  thofe  old  wine-pots  were  caft, 
that  are  Hill  preferved  in  the  family-houie,  wdiich 
looks  into  the  mr.rket-piace,  inhabited  afterwaixls  by  his 
great -gran  dfon  Gerard  Thomas,  a  gentleman  of  reputa¬ 
tion  ;  whom  T  mention  for  the  heiiour  of  the  family, 
and  who  died  old  a  few  years  fince.  A  new  invention 
nevei  fails  to  engage  curioftty.  And  wffien  a  commo¬ 
dity  never  before  feen  excited  purchafers,  to  the  adv  an¬ 
tage  of  the  inventor,  the  adimratlo!!  of  the  art  increaf- 
cd,  dependents  were  enlarged,  and  workmen  multiplied,* 
VoL.  XV.Partll. 
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the  firft  calamitous  incident !  Among  thefe  w*as  one  Printintr. 
John,  whether,  as  we  fufped,  he  had  omlnoufl-y  the 
name  of  Faujlus  (b),  unfaithful  and  unlucky  to  hi« 
mafter,  or  whether  it  was  really  a  perfon  of  that,  name, 

I  fhall  not  much  inquire  ;  being  unwilling  to  moleft  the 
filent  fhades,  who  fuffer  from  a  confeioufnefs  of  their 
paft  actions  in  this  life.  This  man,  bound  by  oath  to 
keep  the  fee  ret  of  printing,  when  he  thought  he  had 
learned  the  art  of  joining  the  letters,  the  method  of 
calling  the  types,  and  other  things  of  that  nature, 
taking  the  moft  convenient  time  that  was  poffible,  on 
Chriftmas  eve,  when  every  one  w*as  cuftomarily  employ-* 
ed  In  luftral  facrifices,  fdzes  the  colledlion  of  types,  and 
all  the  implements  his  mafter  bad  got  together,  and* 
with  one  accomplice,  marches  off  to  Amfterdam,  thence 
to  Cologne,  and  at  laft  fettled  at  Mentz,  as  at  an  afylum 
of  fecurlty,  w’here  he  might  go  to  work  with  the  tools 
he  had  ftolen.  It  is  .certain,  that  in  a  year’s  time,  viz. 
in  1442,  the  Do^trinale  of  Alexander  Galius,  which  w'as 
a  grammar  much  ufed  at  that  time,  together  wnth  the 
Tra^s  of  Peter  of  Spain,  came  forth  there,  from  the 
fame  types  as  Laurentius  had  made  ufe  of  at  Harlem.” 

Thus  far  the  narrative  of  Junius,  which  he  had  fre¬ 
quently  heard  from  Nicoktis  Galius ;  to  whom  it  was 
related  by  Cornelius  himfelf,  who  lived  to  a  great  age, 
and  ufed  to  burft  into  tears  upon  reflcdling  on  the  lofs 
his  mafter  had  fuftained,  not  only  in  his  fubilance,  but  in 
his  honour,  by  the  roguery  of  his  ferv^ant,  his  former 
affociatc  and  bedfellow.  Cornelius,  as  appears  by  the 
regifters  of  Harlem  cathedral,  died  either  in  1515,  or 
the  beginning  of  the  following  year ;  fo  that  he  might 
very  well  give  this  information  to  Nicolaus  Galius,  who 
w^as  fchoolmafter  to  Hadrian  J  unius. 

Though  this  drcumftance  i«  probable  as  to  the  main 
fa6l,  yet  we  muft  fet  afide  the  evidence  of  it  in  fome 
particulars.  1.  The  firft  obvious  difficulty  is  noticed 
by  Scriverius ;  that  the  types  are  find  to  be  made  of 
the  of  beach,  which  could  not  be  ftrong  enough  to 
bear  the  impreffion  of  the  jmefs  though  this  Is  re- 
movevl,  if,  iiiftead  of  the  bar  k^  v/e  fiibftitutc  a  bough  of 
the  beach.  The  idea  of  the  bark^  when  Junius  wrote 
this,  was  perliaps  ftrong  in  his  mind,  from  what  Virgil 
tells  us  (Eel  V.  13.)  of  Its  being  iifual  to  out  words  on 


the  bark  of  a  beech  ;  and  thence  he  was  eafily  led  to 
make  a  wrong  application  of  It  here. 

2.  The  letters  were  at  firft  ^woo'i'eny  and  are  faid  to  be 
afterwards  exchanged  for  metal  types  ;  from  which  the 
W’ine-pots  were  formed,  remaining  in  the  time  of  Junius. 
According  to  tradition,  printing  was  carried  on  in  the 
fame  houfe  long  after  the  time  of  Laurentius :  thefe 
pots  might  therefore  be  formed  from  the  wafte  metal  of 
the  printing-houfe,  after  the  ufe  of  fajiie  types  became 
univerfal.  --  But  Laurentius  feems  to  have  carried  the 
art  no  farther  than  feparate  wooden  types*  What  is  a 
2  T  remarkable 


(a)  Galius  feems  to  be  the  fame  who  is  called  Claes  Lottynfz,  Gae/y  Scabinus  Harlemi,  as  it  is  in  the  Fafti  of 

that  city.  In  the  years  1531,  1533,  and  1535.  Quirinius  in  the  fame  Fafti  is  called  Tlfr  ^uryn  Dlrh/zoon. 
He  w^as  many  years  amanuenfis  to  the  great  Erafmus,  as  appears  from  his  epiftle,  23d  ^5^^  9*  ^^rn*  Oper. 

p.  1222.  He  w*as  afterwards  Scabinus  in  1537  ^  Conful  in  Sc  ftq.  But  m  the  troubles  of 

Holland  he  was  cruelly  killed  by  the  Spaniffi  foldiers,  May  23.  1573.  There  are  fome  letters  of  Hadrian  Junius 

to  this  Talefius,  in  the  p.  198.  ^  ^  ,,  trNT-/i 

(b)  yohn  Fuujly  or  Fi^,  is  by  many  fuppofed  to  have  derived  his  name  irctva  faiijius^  “  happy  ;  and  Dr  Faiuius 
feems  to  carry  an  air  of  grandeur  in  the  appellation  .*  but  very  erroneoully.  John  Faitjl^  or  Fujl^  is  no  more 
than  John  Hand^  whence  our  name  Fiji. 
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printing* *,  remarkable  confirmation  of  this,  Heniy  Splechel,  who 
wrote,  in  the  1 6th  century,  a  Dutch  poem  intitlcd 
HertfpiegeU  exprefies  himfelf  thus  ;  “  niou  firft,  Lau- 
rcntlus,  to  fupply  the  defe6l  of  wooden  tablets,  adaptedib 
nvoodm  types^  and  *afterw*ards  didft  connect  them  with  a 
thread,  t«  imitate  writing.  A  treacherous  fervant  fur- 
reptitloufly  obtained  the  honour  of  the  difeovery.  But 
truth  Itftlf,  tliough  deftitute  of  common  and  wide-fpread 
fame  ;  truth,  I  fay,  Hill  remains.”  No  mention  In  the 
poem  of  metal  types  ;  a  circumftance  which,  had  he  been 
robbed  of  fuch,  as  well  as  of  <woodeiL  ones,  w*ould  fcarcely 
have  been  pafTed  over  in  filence. 

When  Laurent ius  firll  devifed  his  rough  fpecimen  of 
the  art,  can  only  be  guefled  at.  He  died  in  1 440,  af¬ 
ter  having  publifhed  the  Speculum  Belgicum,  and  two 
editions  of  Donatus^  all  with  different  nuooden  types; 
which  it  is  probable  (confiderliig  the  difficulties  he  had 
to  encounter,  aixl  the  many  artiils  whom  he  mull  necef- 
farlly  have  had  occafion  to  confult)  coil  hintfome  years 
to  execute ;  fo  that  the  firil  eifay  might  be  about  1430, 
which  nearly  agrees  with  Petrus  Scrlverius,  w'ho  fays 
the  invention  was  about  lO  or  12  years  before  I440»- 
See  Laurentius. 

3.  What  was  the  fpecimen  he  firil  diverted  himfelf 
with  in  cutting,  at  the  diftance  of  thi*ee  centuries,  one 
would  think  impoffible  to  be  difeovered.  And  yet 
Job.  Enfchedlns,  a  printer,  thinks  he  was  fo  happy  as 
to  find  it,  being  an  old  parchment  Horariumy  printed 
on  both  fides,  hi  eight  pages,  containing  the  Letters  of 
the  Alphabet,  the  Lord’s  Prayer,  the  Apoillcs  Creed, 
and  three  fhort  prayers.  And  Mr  Mcerman  having 
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fliown  this  to  proper  artiils  who  were  judges  ef  thefe  Printing, 
matters,  they  gave  it  as  their  opinion  that  it  agreed  ^ 
exadly  with  the  defeription  of  Juniys.  It  is  conforma¬ 
ble  to  the  firil  edition  of  the  Dutch  Speculum  Salvationist 
and  the  fragments  of  both  Donatus's  of  Holland,  both 
which  are  the  works  of  the  fame  Laurentius,  and  were 
preceded  by  this.  In  tliefe  types,  which  are  certainly 
moveable,  cut,  and  uneven,  there  Is  a  rudeiicfs  wffilch 
Mr  Meerman  has  not  obferved  In  any  other  iiiilances. 

"lEere  are  no  numbers  to  the  pages,  no  fignatures,  no 
direalon^wcrdsy  no  divlfions  at  the  end  of  the  lines  ;  ont 
the  contrary,  fyllable  divided  in  the  middle  is  feen^ 
thus,  Sp  iritUy  in  p.  8.  1.  2,  3.  There  are  neither  diL 
tindions  nor  points,  which  are  feen  In  the  other  w^orks 
of  Laurentius  j  and  the  letter  /  is  not  marked  with  an 
accent,  but  with  a  dot  at  the  top.  T[  he  lines  through¬ 
out  are  uneven.  The  ihape  of  the  pages  not  always 
the  fame  ;  not  (as  they  fhoiild  be)  reClangular,  but 
fom^times  rhomb-like,  fometimes  an  ifofcele  trapezium  ; 
and  the  performance  feems  to  be  left  as  a  fpecimen  both 
ot  his  piety,  and  of  his  Ingenuity  In  this  eifay  of  a  new 
invented  art.  Mr  Meerman  has  given  an  exa6l  engrave 
ing  of  this  Angular  curiofity. 

But,  whatever  elfe  may  appear  doubtful  in  the  nar¬ 
rative  of  Junius,  it  is  very  clear,  that  the  firil  efiays 
of  the  art  are  to  be  attributed  to  Laurentius,  who  ufed 
ovily /eparate  •wooden  types.  See  tlie  article  Lauren¬ 
tius.  y 

II.  Some  of  Laurentius’s  types  were  ilolen  from  him  Claim  of 
by  one  oi  his  fervants  (c),  yolm  Gkinsflrich  /enior 
who  fled  therewith  to  MENTZ.  Having  introduced 

the 


(c)  Authors  differ  as  to  the  perfon  who  committed  this  robbery.  It  is  clear  from  all  accounts  that  his  name 
was  John  ;  but  what  his  furiiame  was  is  the  difpiited  point.  Junius,  after  fomc  hefitation,  aferibes  it  to  John 
Fuff  ;  but  with  injuilice  :  for  he  was  a  wealthy  man,  who  afliiled  the  firil  printers  at  Mentz  with  money;  and 
though  he  afterwards  was  proprietor  of  a  printing-office  yet  he  never,  as  far  as  appears,  performed  any  part  of 
the  bufinefs  with  his  own  hands,  and  confequeutly  he  could  never  have  been  a  fervant  to  Laurentius.  Nor  is 
the  conje6lure  of  Scrivcrius  better  founded,  which  fixes  it  upon  John  Gutenberg,  who  (as  appears  by  authentic 
teilimonles)  refided  at  Straiburg  from  1436  to  1444,  and  during  all  that  period  employed  much  frultlefs  labour 
and  expcnce  In  endeavouring  to  attain  this  art.  Mr  Meerman  once  tlioiiglit,  It  might  be  either  John  Meiden- 
bachius,  (who,  we  are  told  by  Seb.  Muniler  and  the  author  of  Chronogrophia  MoguntinenfiSy  was  an  affiftant  to 
the  firil  Mentz  printers)  ;  or  John  Peterihelmius  (who  was  fome  time  a  fervant  to  Fail  and  Sclioeffer,  and  fet 
up  a  priuting-houfe  at  Franefort  in  1459)  :  or,  lailly,  fome  other  perfon,  who,  being  unable  through  poverty  to- 
carry  on  the  bufinefs,  difeovered  it  to  Geinsjieich  at  Mentz.”  But  more  authentic  intelligence  afterwards  con-« 

*  He  was  called  Geinsfeicb  xar^ 
vt’v;  the  other  was  diftinguilhed 
by  tlic  name  of  Gutenberg.  U'liey, 
w^re  both  poor  ;  though  of  a  familyt 
diltinguilhed  by  knighthood.  They 
were  both  married  men  j  and  were 
moll  probably  brothers,  as  it  was 
not  uncommon  in  that  age  lot  two. 
brothers  to  have  the  fame  Chriftiaii 
n.ame.  TJvefc  botli  appear  in  a  difrepu- 
table  lights  The  elded  robbed  his  ma- 
fler,  with  many  aggravating  circum- 
Itances.  The  youngell  was  remark  * 
ahly  contentious;  and,  after  enter¬ 
ing  into  a  contraft  of  maniage  with 
Anna,  a  noble  girl  of  Tbs  Iron  Gate, 
refufed  to  n^arry  her  till  compt-'l^cd 
by  a  judicial  decree;  and  afterwards 
cared  not  what  became  of  the  lady, 
but  left  her  behind  at  Straiburg  when. 
l;e  removed  to  Mcjitz.  He  had  not 
only  frequent  quarrels  with  his  wife; 
but.  with  Andrew  Drizehen^  Andreev. 
Heilmann,  and  yobr.  Rirf,  all  of  whom, 
were  allociated  with  him  at  Straf- 
burg  in  his  different  employments  of 
making  of  looking  glailcs,  poldhmg 
of  precious  ftones,  and  endeavour¬ 
ing  to  attain  the  art  of  printing:  and 
with  thefe  he  involved  himtclf  in 
three  law-fuits.  Stic  Mccman,  vol.  u 

p.  163,  N. 

What 


vinced  him  there  were  two  perlons  ot  this  name  ;  and  that  John  Geinsfleich 
fenlor  *  was  the  dlihoncfl  fervant,  who  was  born  at  Mentz,  and  who  In  the  papers 
publiihed  by  Kohlerus,  we  find  there  in  the  .year  1441,  and  not  before  :  ibr 
though  he  was  of  a  good  family,  yet  he  was  poor,  and  feems  to  have  been  obliged, 
as  well  as  his  brother,  to  feek  his  livelihood  in  a  foreign  country  ;  and  perhaps^ 
was  content  to  be  under  Laurentius,  that,  when  he  had  learned  the  art,  he  might 
follow  it  in  his  own.  But,  to  leave  coiije6lure,  we  may  produce  fome  certain 
teilimonles. 

1.  It  is  what  Junius  himfelf  fays,  that  the  perfon  who  ilole  the  types  did  It  with 
a  view  to  fet  up  elfewhcrc  ;  nor  Is  k  likely  that  he  would  either  make  no  ufe  of  an 
art  he  had  feen  fo  profitable  to  Laurentius,  or  that  he  would  teach  it  to  another 
and  fubmit  to  be  again  a  fervant. 

2.  The  Lambeth  Record  (which  Is  printed  below,  from  Mr  Atkyns)  tells  us, 
that  ‘‘  Mentz  gained  the  art  by  the  brother  of  one  of  the  \vorkmen  of  Harlem, 
w*ho  learned  it  at  home  of  his  brother,  who  after  fet  up  for  himfelf  at  Mentz.” — 
By  the  ftrldleil  examination  of  the  beft  authorities,  it  is  plain,  that  by  thefe  t>wo 
brothers  the  two  Geinsflelches  muff  be  meant.  But  as  the  younger  ( Gutenberg) 
was  never  a  fervant  to  Laurentius,  it  muff  be  the  fenlor  w*ho  carried  off  the  types, 
and  inllrudled  his  brother  in  the  art ;  who  firil  applied  himfelf  to  the  bufinefs  at 
Straiburg,  aftd  afte.Tvards  joined  liis  elder  brother,  who  had  in  tlie  mean  time 
fettled  at  Mentz. 


P  R  I 

rrinting^  the  ait  from  Harlem  into  this  his  native  city,  he  fet 
■»*"'  V"—  with  all  diligence  to  cany  it  on  ;  and  publiilicd,  in  144Z, 
J^LEXJNDRI  Galli  DoBnnaky  and  Petri  Hisvani  Trac-^ 
iatus  ;  two  works,  which,  being  fmall,  heft  fuited  his 
circumftances  ;  and  for  which,  being  much  ufed  in  the 
fchook,  he  might  reafonably  expcdi  a  profitable  fale. 
They  were  executed  wnth  Tvooden  typesy  cut  after  the 
piodel  of  thofe  he  had  flolen. 

In  1443  he  hired  the  houfe  2Sum  3Itin(rcit ;  and  was 
afiilled  with  money  by  Fust,  a  wealthy  perfon,  who  in 
return  had  a  fliare  of  the  bufinefs  :  and  about  the  fame 
time  John  Me'ultnhachius  was  admitted  a  partner,  as  were 
fome  others  whofe  names  arc  not  tranfmitted  to  our 
times  ;  and  in  they  were  joined  by  Gutekberg, 

who  for  that  purpofe  quitted  Strafburg.  Woodeu 
types  being  found  not  fufliciently  durable,  and  not  an- 
fwering  cxpedlation  in  other  refpedls,  the  two  brothers 
firll  invented  cut  metal  types.  But  while  thefc  were  pre¬ 
paring,  which  mull  have  been  a  work  of  time,  feveral 
works  were  printed,  both  on  Tvooden  feparate  types  and 
on  Tvooden  blocks;  which  w^ere  well  adapted  to  fmall 
books  of  frequent  ufe,  fuch  as  the  Tabula  Alphahctlcay 
the  Catholicoriy  Donati  Grammaticay  and  the  Confejfiona^^ 
ila. 

From  the  above-mentioned  printers  in  conjundllon,  af¬ 
ter  many  fmaller  effays,  the  Bible  was  publifhed  in  1450, 
with  large  cut  metal  types  (d).  And  it  is  no  wonder, 
confidering  the  immenfe  labour  this  work  coft,  that  it 
fhould  be  feven  or  eight  years  in  completing.  In  this 
fame  year  the  partnerfhip  was  dlflblved,  and  a  new  one 
entered  into,  in  Auguft,  between  Fuji  and  Gutenberg  • 
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the  former  fupplpng  the  money,  the  latter  flail,  for  Printing, 
their  common  benefit.  Various  difficulties  arifing, 
occafioned  a  law’*'fuit  for  the  money  which  Full:  hadad-* 
vanced  ;  wffiich  was  determined  againfl  Gutenberg.  A 
difiblution  of  this  partnerfhip  enfued  in  1455  ;  and  in 
I457  a  magnificent  edition  of  the  Pfalter  was  publifhed 
by  Fu/l  and  Schaeffer,  with  a  remarkable  commendation, 
in  which  they  affumed  to  themfelves  the  merit  of  a  new 
invention,  (viz  of  metal  types },  ad  inventlonem  artificiofam 
impTimendi  ac  charaReri%andi,  This  book  was  uncom* 
monly  elegant,  and  in  fome  meafure  the  work  of  Gu-* 
tenberg  ;  as  it  was  four  years  in  the  prefs,  and  came 
out  but  18  months  after  the  partiKrfhip  was  diflblved 
between  him  and  Fuft.  > 

^he  latter  continued  In  pofTeffion  of  the  printing- 
office  :  and  Gutenberg,  by  the  pecuniary  affiflance  of 
Conrad  Humery  fyndic  of  Mentz  (e),  and  others, 
opened  another  office  in  the  fame  city  ;  whence  appear¬ 
ed,  in  1460,  without  the  prifltcr’s  name,  the  Catholken 
yo,  de  Janua,  with  a  pompous  colophon  in  praife  of  its 
beauty,  and  afcribing  the  honour  of  the  invention  to  the 
city  of  Mentz.  It  W'as  a  very"  handfome  book,  though 
inferior  to  the  Pfalter  which  had  been  publifhed  in  1457 
by  Full  and  Schoeffer.  Both  the  Pfalter  and  CathoUcen 
were  printed  on  cut  metal  types  (f).  It  may  not  be  im¬ 
proper  to  obfersT  here,  that  as  the  Pfalter  is  the  earliefl 
book  which  is  known  to  have  a  genuine  date,  it  be¬ 
came  a  common  pra£lice,  after  that  publication,  for 
printcTs  to  claim  their  own  performances,  by  adding 
their  names  to  them. 

III.  The  progrefs  of  the  art  has  been  thus  traced 
3  T  2  through 
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What  is  flill  flrongcr,  two  chronologers  of  Strafburg,  the  one  named  Dan  Spekllnus,  the  other  anony¬ 
mous  (in  Meerman’s  DocumentOy  n®  lxxxv.  lx’xxvu),  tells  us  exprcfsly,  that  John  Geinsfleich  (viz.  the 
fenior,  whom  they  diflinguifhed  from  Gutenberg),  having  learned  the  art  by  being  fervant  to  its  JirJi  inventor ^ 
carried  it  by  theft  into  Mentz  his  native  coimtiy.  Tliey  are  right  in  the  fad,  though  miflaken  in  the 
application  of  It ;  for  they  make  Strafburg  the  place  of  the  invention,  and  Mentelius  the  inventor,  from 
whom  the  types  were  flolen.  But  this  is  plainly  an  error  :  for  Geinsfleich  lived  at  Mentz  in  1441,  as  appears 
from  undoubted  teflimonies ;  and  could  not  be  a  fervant  to  Mentelius,  to  whom  the  before  mentioned  waiters 
aferibe  the  invention  in  1440,  though  more  ancient  ones  do  not  attempt  to  prove  tliat  he  began  to  print  before 
1444  or  1447.  Nor  will  the  narrative  agree  better  with  Gutenberg,  w'ho  was  an  earlier  printer  than  Mentelius; 
fince,  among  the  evidences  produced  by  him  in  his  law^-fuit,  1439,  Geinsfleich  fenior  appears,  nor  any  other 
fer\'ant  but  Laurentius  Beildek.  The  narration  therefore  of  the  theft  of  Geinsfleich,  being  fpread  by  various  re¬ 
ports  through  the  w'orld,  and  fubfifling  in  the  time  of  thefe  chronologers,  w'as  applied  by  them  (to  fei*vc  the 
caufe  they  wrote  for)  to  Strafburg  ;  but  ferves  to  confirm  the  trutli,  fincc  no  w'riter  derives  tlie  printing  fpoils 
from  any  other  country  than  Holland  or  Alfatia.  The  chronologers  have  likewife,  inflead  of  Full,  called  Guten¬ 
berg  the  w'ealthy  man  ;  w  ho,  from  all  circumftances,  appears  to  have  been  poor.  They  alfo  cull  Schoeffer  the 
fon-in-law  of  Mentelius  ;  w  hen  it  is  clear  that  he  married  the  daughter  of  Full. 

(d)  Many  "writers  have  fuppofed  that  this  w^as  the  edition  of  which  fome  copies  w-ere  fold  in  France,  by  Fuft, 
as  manuferipts,  for  the  great  price  of  500  or  600  crowms,  wdiich  he  aftenvards  low^ered  to  Go,  and  at  laft  to  Icf^ 
than  40.  But  it  was  the  fecond  and  more  expenfive  edition  of  1462,  that  was  thus  difpofed  of,  when  Full 
went  to  Paris  in  1466,  and  which  had  coft  4000  florins  before  the  third  quaternion  (or  quire  of  four  fliects)  was 
printed.  Meerman,  vol.  I.  p.  6.  15I,  152. 

(e)  At  the  death  of  Gutenberg,  Conrad  Humery  took  pofleffion  of  all  his  printing  materials  ;  and  engaged  to 
the  archbifliop  Adolphus,  that  he  never  w^ould  fell  them  to  any  one  but  a  citizen  of  Mentz.  They  were,  how'- 
cver,  foon  difpofed  of  to  Nicholas  Bechtermuntze  of  Altavilla,  who,  in  1469,  publifhed  Vocahularium  Latino* 
Teutonicum,  which  was  printed  wdth  the  fame  types  wdiich  had  been  ufed  in  the  Catholicon,  This  very  curious 
and  fcarce  V ocahulary  W’as  ffiown  to  Mr  Meerman,  by  Mr  Bryant,  in  the  Duke  of  Marlborough’s  valnablr 
library  at  Blenheim.  It  is  in  quarto,  35  lines  long,  contains  many  extradls  from  the  Catholicon,  and  is  called  Ex 
^uo,  from  the  preface  beginning  with  thofe  words.  Meerman,  vol.  II.  p.  96* 

(f)  Gutenberg  never  ufed  any  other  than  either  Tvooden  or  cut  metal  types  till  the  year  1462.  In  1*465  he  w^a$ 
admitted  inter  Aulicos  by  the  ele^or  Adolphus,  with  an  annual  penfion  ;  and  died  in  February  1468.  His  eldci5 
brodier  Geinsfleich  died  in  1462.  Their  epitaphs  are  printed  by  Mr  Meerman,  vol.  IT.  p.  154,  295, 
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Pnatinir.  tLrough  Its  fecond ^enoi,  the  Invention  of  cut  metal  types. 
^—<r~  But  tlie  honour  of  completing  the  difcovery  is  due  to 
8  p£TER  ScHOEFFER  (g)  dc  Gcmnieim. 

Invention  A  very  clear  account  of  this  final  completion  of  the 
t)f  caft  types  is  prefer\^ed  by  Trlthemius  (  h  ).  Pi^'l  hpsc  inventis 
types*  Juccejftrunt  fubtilioruy  inveneruntque  modtim  fundendi  for¬ 
mas  omnium  Lathii  alphabeti  literanm,  quas  ipfi  matrices- 
nominahant  :  ex  quibus  rurfttm  aneos  Jive  fanneos  charac¬ 
ter  es  fiinckhant,  ad  onmem  prejiiram  fuJficmitdSy  quos  priiis 
rnaniius  fculpelant.  Et  revcro  ficutl  ante  x.vx  ferine  aniios 
ex  ore  Petri  Opilionis  de  Gernfoeirny  civis  Mogunimiy  qui 
gener  erat  primi  artis  inventoris,  audWiy  rnagnam  a  primo 
invent lonis fu(C  hac  ars  imprejjona  habuit  difflcu/tatem. — Pe¬ 
trus  aulem  memoratus  Opifioy  tunc  famulus  prjlea  genery  Jicut 
diximusy  invi^nlorls  primi y  Johannis  Fuji,  homo  ingeniofus  et 
priidensy  faciiwrem  modum  fundendi  charadteres  excogha- 
vity  et  arfem,  nt  nunc  Jly  comple.vit. 

Another  ample  teflimony  in  favour  of  Schoeffer  is 
given  by  Jo.  Frid.  Fauihis  of  Afehaffenburg,  from  pa¬ 
pers  preferved  in  his  family;  “  Peter  Schoeffer  ot  Gernf- 
heim,  perceiving  his  mailer  hull’s  delign,  and  being 
himfelf  ardently  defirous  to  improve  the  art,  found  out 
(by  the  good  providence  of  God)  the  method  of  cut- 
ing  (inct  lendi )  the  charadlcrs  in  a  matrixy  th^t  the  let¬ 
ters  might  eahly  be  fingly  cnjly  inllead  of  being  cut. 
Fie  privately  cut  matrices  for  the  whole  alphabet  ;  and 
when  he  Ihowed  his  mailer  the  letters  call  from  thefe 
matrices,  Full  was  fo  pleafed  with  the  contrivance,  that 
liepromlfcd  Peter  to  give  him  his  only  daughter,  Clirif- 
tina,  in  marriage  ;  a  promife  which  he  foon  after  per¬ 
formed.  But  there  were  as  many  difficulties  at  firll 
w  ith  thefe  letters,  as  there  had  been  before  vvltli  nvooden 
ones  ;  the  metal  being  too  foft  to  fupport  the  force  of 
the  impreffion  ;  but  this  defedl  was  foon  remedied,  by 
mixing  the  metal  with  a  fubflance  which  fufficiently 
hardened  it  ( i  ).” 

Fufl  and  Sclioeffer  concealed  this  new  improvement, 
by  admiiiillerlng  an  oath  of  fecrecy  to  all  whom  they 
intrufled,  till  the  year  T462  ;  when,  by  the  difperfion 
of  their  fervants  into  different  countries,  at  the  facking 
of  Mentz  by  the  archbifhop  Adolphus,  the  invention 
was  publicly  divulged. 

7'he  firll  book  printed  with  thefe  improved  types  was 
Durandi  Rationale^  in  1459  ;  at  which  time,  however, 
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they  feem  to  have  had  only  one  Jtze  of  caj  letters,  alT  Printing* 
the  larger  charadlers  which  occur  being  cut  types y  as  ’  '""t 

appears  plainly  by  an  infpedtlon  of  the  book.  From 
this  time  to  1466,  Full  and  Schoeffer  continued  to  print 
a  GOnfiderable  number  of  books  ;  particularly  two  fa¬ 
mous  editions  of  Tu/iy^s  Offices.  In-  their  earlieft  b  ^oks, 
tliey  printed  more  copies  on  vellum  than  on  paper,  which 
was  the  cafe  both  of  their  Bibles  and  Yuliyas  Offices. 

This,  however,  was  foon  inverted  ^  ^nd.  paper  introdu¬ 
ced  for  the  greatell  part  of  their  imprelfions  ;  a  few 
only  being  printed  011  vellum  for  curiofities,  and  for 
thepurpofe  of  being  iUuminated,  How  long  Full  lived. 

Is  uncertain  ;  but  in  1471  we  find  Schoeffer  was  in  part- 
nerfhip  with  Conrad  Henlif  and  a  kinfman  of  his  mafter 
Full.  He  publi filed' many  books  after  the  death  of  his 
father-iiidaw  ;  the  bail  of  which  that  can  be  difeovered- 
is  a  third  edition  of  the  Pfaiter  in  1490,  in  which  the 
old  cut  types  of  the  firfl  edition  were  ufed.  9 

IV.  With  regard  to  the  claim  of  STRASBURG  r-Clalm  oF 
It  has  been  already  mentioned,  that  Gutenberg 
engaged  in  that  city  in  different  employments ;  and, 
among  others,  in  endeavouring  to  attain  the  art  of  print¬ 
ing.  'Fhat  tliefe  endeavours  were  uiifuccxfsfiil,.  is  plain 
from  an  authentic  judicial  decree  of  the  fenate  of  Straf- 
burg  in  1439,  after  the  deatFof  i\iidrew  Drizehen  (  k). 

But  there  are  many  other  proofs  that  Gutenberg 
and  his.  partners  were  never  able  to  bring  the  art  to 
perfecliaii. 

1.  Wimphelingiiis*,  the  oldeff  writer  in  favour  of'*  Epitome 
Strafburg,  tells  us,  that  Gutenberg  was  the  inventor  of 

a  new  art  of  writing,”  ars  imprefforir,  which 
alfb  be  called  a  divine  bene  fit  y  and  which  he  happily  1^05, 
completed  at  Mentz  ;  but  does  not  mention  one  book  Meeraian^ 
of  his  printing:  though  he  adds,  that  Menteliiis  print- 
ed  many  volumes  corrcdlly  and  beautifully,  and  acquired 
great  wealth ;  whence  we  may  conclude  tliat  he  per-x39. 
fedled  what  Gutenberg  had  in  vain  effayed, 

2.  WimpKelinglus,  in  another  bookf ,  tells  ua,  the-^ 
art  of  printing  was  found  out  by  Gutenberg  incomplete ; 
which  implies,  not  that  he  pradljfed  the  art  in  an  im-1508, 
perfcdl  manner  (as  luaurentius  had  done  at  Harlem), 

but  rather  that  he  had  not  been  able  to  accomplifh  what  fupra, 
he  aimed  at. 

3.  Gutenberg,  when  lie  left  Stralburg  in  1444  or 

the 
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(g)  In  German,  Schoeffer;  in  Latin,  Opilio  ;  In  Eiiglifh,  Shepherd.— is  fuppofed  by  Mr  Meerman  to 
have  been  the  firfl  engraver  on  copperplates. 

(h)  Annates  Hirfaugienfesy  X.ovc\,  11,  ad  aim.  i450.~~As,tlus  book. was  finifhed  in  15 14?  Trlthemius  tells^ 
us  he  had  the  narrative  from  Schoeffer  himfelf  about  30  years  before  ;  this  will  bring  us  back  to  1484,  when 
Schoeffer  muff  have  been  advanced  in  years,  and  Trlthemius  about  22.  years  old,  who  died  in  1516.  See  E ojf. 
Hill.  Lat..h  I.  c.  10.  Fabr.  Med.  ^  Infim.  JEu  1.  9. 

(1)  See  Meerman,  vol.  I,  9.  183.  who  copied  this  teflimony  from  Wolfius,  Monument.  7ypogr.aph.  vol;  i.  p.  468.. 
feq. 

(k)  Their  firfl  attempts  were  made  about  1436  with  nvooden  types.,  Mr  Meerman  is  of  opiiuon  that  Geinsfieich 
junior  (who  was  of  an  enterprifing  genius,  and  had  already  engaged  in  a  variety  of  projedts)  gained  fome  little 
infight  into  the  bufinefs  by  vifiting  his  brother  who  was  employed  by  Laurentius  at  Hacrleim,  but  not  fulficient- 
to  enable  him  to  pradlife  it.  It  is  certain  that,  at  the  time  of  the  law-fuit  in  I439>  much  money  had  been  ex¬ 
pended,  without  any  profit  having  arifeu ;  and  the  unfortunate  Drizehen,  in  1438,  on  his  death-bed,  lamented* 
to  his  confeffor,  that  he  had  been  at  great  expence,  without  having  been  reimburfed  a  fingle  obolus.  Nor  did 
Gutenberg  (who  perfifled  in  his  fruitiefs.  endeavours)  reap  any  advantage  from  them  ;  for,  when  he  quitted) 
Strafburg,  he  was  overwhelmed  in  debt,  and  under  a  necelCty  of  felling  every^  thing  he  was  in  poffeffion  oL 
[Meerman,  vol.  I.  p.  198-  202.]  All  tlie  depofitions  in  the  lavv-fuit  above-mentioned  (with  the  judicial  de¬ 
cree)  are  printed  by  Mr  Meerman,  vol  IL  p.  58—88.  N. 
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^  Meerman 
ut  fupra. 

|j  Anna!. 
Hirfau'U 
vt  fupra,  et 
Chron. 
Sponbein7‘ 
Ste  \Uer~ 
man,  vo!. 
ii.  p.  10.3. 
127. 

^  CbronicO' 
Colotitj:, 
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the  Mowing  year,  and  entered  Into  partnerllup  with 
Geinsfleich  fenior  and  others,  had  occafion  for  his  bro- 
ther’s  afiiftance  to  enable  him  to  complete  the  art; 
which  {hows  that  his  former  attempts  at  Strafburg  had 
.been  unfuccefsful 

4.  Thefe  particulars  are  remarkably  confirmed  by 
Trithemius,  who  tells  us,  in  two  different  places  [j,  that 
Gutenberg  fpent  all  his  fiibftance  in  quefi  of  this  art ; 
and  met  with  fuch  iuhiperable  difficulties,  that,  in  de- 
fpair,  he  had  nearly  given  up  all  hopes  of  attaining  it, 
till  he  was  affiftedby  the  liberality  of  Fuft,  and  by  his 
brothers  flcill,  in  the  city  of  Mentz. 

5,  UlricZell  fays  *  the  art  was  completed  at  Mentz  ; 
but  that  fome  books  had  been  pnblilhed  in  Hdland 
earlier  than  in  thift  city.  Is  it  1-kely  that  Zell, ^ who 
was  a  German,  would  have  omitted  mention  btraf- 
burg,  if  it  had  preceded  Mentz  in  printing"  ? 

There  is  little  doubt  therefore  that  all  Gutenberg’s 
labours  at  Strafburg  amounted  to  no  more  than  a  fiuit- 
lefs  attempt,  v/hich  he  was  at  laft  under  the  ncceffity  of 
lelinquifhing  r  and  there  is  no  certain  proof  of  a  fnigle 
book  having  been  printed  in  that  city  till  after  the  dif- 
perfion  of  the  printers  in  1462,  when  Mentelius  and 
Fggelleniiis  fuccefsfully  purfued  the  bulinefs. 

in  fine,  the  preteniions  of  Slrojburg  hill  evidently  to 
befet  afide.  And  as  to  the  other  two  cities,  Harlem 
and  Mentz,  the  difputes  between  them  feem  eafily  cleai^ 
ed  up,  from  the  twofold  inventiou  of  printing  above- 
mentioned  :  the  firft  with  feparote  wooden  types  at 
Harlem,  by  Laurentius,  about  1430,  and  after  conti- 
uutd  by  his  family  ;  the  other  with  met^h  types,  firfi 
lut,  and  afterwards  cajh  which  were  invented  at  Mentz, 
but  not  ufed  in  Holland  till  brought  thither  by  Theodo- 
ric  Martens  at  Alofi  about  1472. 

From  this  period  printing  made  a  rapid  progiefs  in 
moft  (if  the  principal  towns  of  Europe.  In  1490,  it 
reached  Conllantinople  ;  and,  according  to  Mr  Pidiner, 
p.  2S1,  &c.  it  was  extended,  by  the  middle  of  the  next 
century,  to  Africa  and  America.  It  was  introduced 
into  Ruffia  about  1560:  but,  from  motives  either  of 
policy  or  fuperllitlon,  it  was  fpeedily  fuppreffed  by  the 
ruling  powers  ;  and,  even  under  the  prelent  enlightened 
emprefs,  has  fcarcely  emerged  from  its  obfcni  ity.  —That 
it  was  early  prafiiftd  in  the  inhofpitable  regions  of  Ice¬ 
land,  we  have  the  refpeftable  authority  ot  Mr  Bryant  : 

**  Arngrim  Jonas  was  born  amidil  the  fnows  of  Ice¬ 
land  ;  yet  as  much  prejudiced  in  favour  of  his  countiy 
its  thofe  who  are  natives  of  an  happier  climate.  T.  his 
is  vifible  in  his  Crytno^aa  ;  but  more  particularly  in  his 
Hnatome  Blejkiniana>  I  have  in  my  pofTeffion  this  cu¬ 
rious  little  treatift,  written  in  Latin  by  him  in  his  own 
country,  and  printed  "Typ'ts  Holenjibus  in  IJlandia^  Boreali, 
anno  1612.  Hola  is  placed  in  fome  niaps  within  the 
Arflic  circle,  and  is  certainly  iK>t  far  removed  from  it. 

I  believe  it  is  the  farthelt  north  of  any  place  where  arts 
and  fciences  have  ever  refided.’’  Ohfervations  and  Inqui¬ 
ries  relating  to  various  parts  of  Ancient Hijiory,  I7^7>  P* 

277. 

It  was  a  conflant  opinion,  delivered  down  ])y  ourhlfton- 
ans,  as  hath  been  obferved  by  Dr  Middleton,  that  the  Art 
of  Printing  v/as  introduced  and  firll  pra(Slifcd  in  England' 
hj  William  Coxton,  a  mercer  and  citizen  oi  London  ;  who, 
by  his  travels  abroad,  and  a  refidence  of  many  years  in 
Holland,  Flanders,  and  Germany,  in  the  affairs  of  trade, 
had  an  opportunity  ai  inforining  hiinfelf  of  the  whoio 
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method  and  procefs  of  the  art ;  and  by  the  encourage-  Printing.^ 
inent  of  the  great,  and  particularly  of  the  abbot  of 
Weftminfter,  firft  fet  up  a  prefs  in  that  abbey,  and  be¬ 
gan  to  print  books  foon  after  the  year  1471. 

This  was  the  tradition  of  our  writers ;  till  a  book, 
which  had  fcarce  been  obferved  before  the  Reftoration, 
was  therr  taken  notice  of  by  the  curious,  with  a  date  of 
its  impreffion  from  Oxford,  anno  1468,  and  was  confi- 
dered  immediately  as  a  clear  proof  and  monument  of 
the  exercife  of  printing  in  that  unlverfity  feveral  years 
before  Caxton  began  to  deal  in  it. 

This  book,  which  is  in  the  public  library  at  Cam¬ 
bridge,  is  a  fmall  volume  of  41  leaves  in  4to,  with  this 
title  ;  Expofttio  Sancti  Jeronin  i  in  Simbolum  Apojlolorum 
ad  Papam  I^iurentium  :  and  at  the  end.  Explicit  ex* 
pojitio,  Imp^eJja  Oxenie,  iy  Jinita  Anno  Domini 

M.cccc.LXViii.  xv’ii  die  Decemhris,  fr 

Fhe  appearance  of  this  book,  has  robbed  Caxton  of  fkc  firft 
a  glory  that  he  had  long  poffilfcd,  of  being  the  author 
of  printing  in  this  kingdom  ;  and  Oxford  lias  ever  fince  England 
carried  the  honour  of  the  firft  prefs.  i  he  only  difficulty  was  at 
was,  to  account  for  the  fileiicc  of  hiftory  in  an  event  fo  ford, 
inemoriible,  and  the  want  of  any  memorial  in  the  uiilvcr- 
fity  itfelf  concerning  the  cftablfthinent  of  a  new  art  a- 
mongft  them  of  fuch  life  and  benefit  to  learning.  But 
this  likewife  has  been  cleared  up  by  the  difeovery  of  a 
record,  which  had  lam  obfciire  and  unknown  at  Lain- 
betli-palace,  in  the  Rcgifter  of  the  Sec  of  Canterbury  ; 
and  gives  a  narrative  of  the  whole  traufadion,  drawn  up- 
at  the  very  time. 

An  account  of  this  record  was  firft  pniblifiitd  in  a  thin 
quarto  volume,  in  Englifh  ;  with  this  title  :  I  he  O- 

liginal  and  Growth  of  Printing,  colleded  out  of  Hi¬ 
ftory  ?Jid  the  Records  of  this  Kingdomc  ^  wherein  13 
alfo  (Icmonftrated,  that  Fiinting  appertaiiieth  to  the  Pre¬ 
rogative  Royal,  and  is  a  Flower  of  the  Crown  of  Eng¬ 
land,  By  Richard  Atkyns,  ehp —  Whitehall,  April  the 
25.  1  664.  By  order  and  appointment  of  the  right  ho- 
riourahle  Mr  Secretary  Morrice,  let  this  be  printed* 

Tho.  Rycaut.  London:  Printed  by  John  Streater,  for 
the  Author.  1664.”  4to. 

It  fets  forth  in  ffiort,  “  That  as  foomas  the  art  oF 
printing  made  fome  noife  in  Europe,  Iffiomas  Bour- 
chier,  arclibifhop  of  Canterbury,  moved  the  then  king, 

(Pleiiry  VI.)  to  ufe  all  poffible  means  for  procuring  a 
printing-mould  (for  fu  it  was  tfien  called)  to  be  brought 
into  tills  kingdom.  The  king  (a' good  man,  and  much 
given  to  works  of  this  nature)  readily  hearkened  to  the 
motion  ;  and,  taking  private  advice  li®w  to  effed  his- 
defign,  concluded  it  could  not  be  brought  about  with¬ 
out  great  fecrecy,  and  a  confidcrable  fum.'  of  money  gi¬ 
ven  to  fuch-  perfon  or  perfons  as  would  draw  off  fome 
of  the  workmen  of  Harlem  in  Holland;  where  John 
Gutenberg  had  newly  invented  it,  and  was  himfelf  per- 
fonally  at  work.  It  was  refolved,  that  lefs  than  loco 
merks.  would  not  produce  the  defired  effed  ;  towards 
which  fum  the  fiiid  archbiffiop  prefented  the  king  300 
meiks.  The  money  being  now  prepared,  the  manage¬ 
ment  of  the  defign  was  committe'd  to  Mr  Robert  I  ur— 
nour  ;  who  then,  was  mafter  of  the  robes  to  the  king,  and 
a  perfon  moft  in  favour  with,  him  of  any  of  his  condition. 

Mr  Tumour  took  to  his  affiffance  Mr  Caxton,  a  citizen 
of  good  abilities,  who  traded  much  into  Holland  ;  which 
was  a  creditable  pretence,  as  well  for  his  going,  as  ftay 
in  tlie  Low  Countries.  Mr  I'urnour  was  in  difguita 
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^nwtmg.  -(hig  tcnrd  ind  hair  {haven  quite  off);  but  Mr  Caxton 
appeared  known  and  public.  They,  having  received 
the  {aid  fum  of  lOOO  merks,  went  firfl  to  Amilerdam, 
then  to  Leyden,  not  daring  to  enter  Harlein  itfelf;  for 
the  town  was  very  jealous,  having  imprifoned  and  ap¬ 
prehended  divers  perlons  ^vho  came  from  other  parts  for 
the  fame  purpofe.  They  ftaid  till  they  had  fpent  the 
whole  thoufand  merks  in  gifts  and  expences  :  fo  as  the 
king  was  fain  to  fend  900  merks  more,  Mr  I'unionr 
having  written  to  the  king  that  he  had  almoft  done  his 
work  ;  a  bargain,  as  he  faid,  being  ftfuck  betwixt  him 
and  two  Hollanders,  for  bringing  off  one  of  the  under¬ 
workmen,  whofe  name  was  Frederick  Corfells  (or  rather 
Corfellis),  who  late  one  night  ftole  from  his  fellows  in 
difguife  into  a  veffel  prepared  before  for  that  purpofe  ; 
and  fo,  the  wind  favouring  the  defign,  brought  him  fafe 
to  London.  It  was  not  thought  fo  prudent  to  fet  him 
on  work  at  London  :  but,  by  the  archbifhop’s  means 
{who  had  been  vice-chancellor  and  afterwards  chancellor 
of  the  unlverfity  of  Oxon)  Corfellis  was  carried  with  a 
guard  to  Oxon  ;  which  guard  conftantly  watched,  to 
prevent  Corfellis  from  any  poffible  efcape,  till  he  had 
made  good  his  promife  in  teaching  them  how  to  print. 
So  that  at  Oxford  printing  was  iirft  fet  up  in  England, 
which  was  before  there  was  any  printing-prefs  or  prin¬ 
ter  in  France,  Spain,  Italy, or  Germany  (except  the  ci¬ 
ty  of  Mentz),  which  claims  feniority,  as  to  printing, 
even  of  Harlem  itfelf,  calling  her  city,  Urlem  Mogun- 
imam  arth  typographic^  inventricem  primam  ;  though  it  is 
known  to  be  other  wife,  that  city  gjiining  the  art  by 
the  brother  of  one  of  the  wo'rkmen  of  Harlem,  who" 
had  learnt  it  at  home  of  his  brother,  and  after  fet  up  for 
bimfelf  at  Mentz.  This  prefs  at  Oxon  was  at  leaff  ten 
years  before  there  was  any  printing  in  Europe,  except 
at  Harlem  and  Mentz,  where  it  was  but  new-born.  This 
prefs  at  Oxford  was  aftewards  found  inconvenient  to 
be  the  foie  printing-place  of  England  ;  as  being  too  far 
from  London  and  the  fea.  Wherefore  the  king  fet  up  a 
prefs  at  St  Alban’s,  and  another  in  the  city  of  Weftmin- 
ffer,  where  they  printed  feveral  bo®ks  divmityznd  phyfic: 
for  the  king  (for  reafons  beft  known  to  himfelf  and  coun¬ 
cil  to  be  printed  ;  nor  did  any 

printer  exercife  that  art,  but  only  fuch  as  were  the  king’s 
iworn  fervants  ;  the  kr%g  himfelf  having  the  price  and  emo- 
lament  for  printing  books. — By  this  means  the  art  grew 
fo  famous,  that  anno  primo  Richard  III.  c.  9.  when  an 
a£l  of  parliament  waS  made  for  reftraint  of  aliens  for 
iifing  any  handicrafts  here  (except  as  fervants  to  na¬ 
tives),  a  fpecial  provifo  was  inferted,  that  ftrangers 
might  bring  in  printed  or  written  books  to  fell  at  their 
pleafure,  and  exercife  the  art  of  printing  here,  notwith- 
ftanding  that  adl ;  fo  that  in  the  fpace  of  40  or  50 
years,  by  the  indulgence  of  Edward  IV.  Edward  V. 
Richard  III.  Heniy  VII.  and  Henry  VIIL  the  Eng- 
bib  proved  fo  good  proficients  in  printing,  and  grew  fo 
numerous,  as  to  furnifli  the  kingdom  with  books  ;  and 
fo  fliilful,  as  to  print  them  as  well  as  any  beyond  the 
feas  ;  as  appears  by  the  a6l  25  Hen.VIII.  c.  15.  which 
abrogates  the  faid  provifo  for  that  reafon.  And  it 
was  further  enafted  in  die  faid  ftatute,  that  if  any  per- 
fon  bought  foreign  books  bound,  he  fhould  pay  6s.  8d. 
per  book.  And  it  was  further  provided  and  enadled, 
that  in  cafe  the  faid  printers  or  fellers  of  books  were 
unreafonable  in  their  prices,  they  fhould  be  moderated 
by  the  lord  chancellor,  lord  treafurer,  the  two  lords 


chief  jufticea,  or  any  two  of  them;  who  alfo  bn<J  power  Printing, 
to  fine  them  3  s.  4d.  for  every  book  whofe  price  fhould 
be  enhanced.— But  when  they  were  by  chaxter  corpq- 
rated  with  bookbinders^  hookfellersy  and  founders  of  letters^ 

3  &  4  Philip  and  Mary,  and  called  The  Company  of  ^ 

Stationers — they  kick’d  agaiiift  the  power  that  gave  them 
life,  &c. — Queen  Elifabcth,  the  firft  year  of  her  reign, 
grants  by  patent  the  privilege  of  foie  printing  all  books  ^ 

that  touch  or  concern  the  common  lawts  of  England ^  to 
Tottel  a  fervant  to  her  majefty,  who  kept  it  entire  to 
his  death  ;  after  him,  to  one  Yeff  Weirt,  another  fer¬ 
vant  to  her  majeffy  ;  after  him,  to  Weight  and  Norton; 
and  after  them,  king  James  grants  the  fame  privilege  to 
More,  one  of  the  fignet ;  which  grant  continues  to  this 
day,  &c.”  •  . 

From  the  authority  of  this  record,  all  our  later  wri- whether 
ters  declare  Corfellis  to  be  the  firff  printer  in  England  5  Caxion  or 
Mr  Anthony  Wood,  the  learned  Mr  Maittaire,  Palmer,  Corfieihi 
and  one  John  Bagford,  an  induftrious  man,  who  had 
piibllfhed  propofals  for  an  Hiftory  of  Printing,  (Phil.teri 
Pranf.  for  April  1707).  But  Dr  Middleton  has  called 
in  queftion  the  authenticity  of  this  account,  and  has  ur-  ^ 
ged  feveral  objedlions  to  it,  with  the  view  of  fiipport- 
ing  Caxton’s  title  to  the  precedency  with  refpedl  to  the 
introdiuffion  of  the  art  into  this  country  ;  of  which  we 
fliall  quote  one  or  two,  with  the  anfwers  that  have  been 
made  to  them. 

Obje6lioii  I. — The  filence  of  Caxton  concerning  a 
fad  in  which  he  is  /aid  to  be  a  principal  ador,  is  a  fuf- 
ficient  confutation  of  it  :  for  it  was  a  conftant  cuftom 
with  him,  in  the  prefaces  or  conclufions  of  his  works, 
to  give  an  hiftorical  account  of  all  his  labours  and  tranf- 
adions,  as  far  as  they  concemed  the  publifhing  and 
printing  of  books.  And,  what  is  ftill  ffronger,  in  the 
continuation  of  the  Polychronicon,  compiled  by  himfelf, 
and  carried  down  to  the  end  of  Henry  the  fixth’s  reign,; 
he  makes  no  mention  of  the  expedition  in  quell  of  a 
printer  :  which  he  could  not  have  omitted,  had  it  been 
true;  whilft  in  the  fame  book  he  takes  notice  of  the  inven¬ 
tion  and  beginning  of  printing  in  the  city  of  Mentz.” 

Anfvver. — As  Caxton  makes  no  mention  in  his  Poly¬ 
chronicon  of  his  expedition  in  queji  of  a  printer;  fo  nei¬ 
ther  does  be  of  his  bringing  the  art  into  England^  which 
it  is  as  much  a  wonder  he  fliould  omit  as  the  other. 

And  as  to  his  faying  that  the  invention  of  printing  <was 
at  Ment%y  he  means,  of  printing  on  feparate  types. 

In  this  he  copies,  as  many  others  have,  from  the  Faf 
ciculus  Temporum  ;  a  work  written  in  1470,  by  Wer- 
nerus  Rolevinch  de  Laer,  a  Cartliulian  monk,  a  MS. 
copy  of  wliich  was  in  the  library  of  Gerard  Jo.  Voffius 
(fee  lib.  iii.  de  Hiflor.  Latin,  c.  6.)  ;  and  afterwards 
continued  to  the  year  1474,  when  it  was  firft  printed 
at  Cologne  typis  Arnoldi  ter  Huernen,  It  was  republifhed 
in  1481  by  Heinricus  Wirezburgh  de  Vach,  a  Cluniac 
monk,  without  mentioning  the  name  ehher  of  the  prin¬ 
ter  or  of  the  place  of  publication.  It  is  plain  that  Cax¬ 
ton  had  one  at  lealt,  or  more  probably  both,  of  thefe 
editions  before  him,  when  he  wrote  his  continuation  of 
Polychronicon,  as  he  mentions  this  work  in  his  preface, 
and  adopts  the  fentiments  of  its  editor.  (See  Meer- 
M  AN,  vol.  ii.  p.  37.  and  his  Documenta^  N  VII.  XXIV. 
and  XXV.)  .  ^ 

Ohj.  2. — “  There  is  a  farther  circumffance  in  Caxton’s 
hiftory*  that  it  feems  inconfiftent  with  the  record ;  for 
we  find  him  ftill  beyond  fea,  about  twelve  years  after 
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the  fuppofed  tranfaftions,  learning  Avith  great  charge  perfqn,  more  eminent  than  a  mercer,  and  a  public  purfe, 
and  trouble  the  art  of  printing^’  f  Rccule  of  the  H  'tjhr  'ies  mnft  needs  be  concerned  in  fo  public  a  good  -;  and  the  — 
ofTroycy  in  the  end  of  the  2d  and  3d  books)  ;  which  more  he  confidered,  the  more  inquifitive  he  was  to  find 
he  mi'^ht  have  done  with  eafe  at  home,  if  he  had  got  out  the  truth.  So  that  he  had  formed  his  hypothcfis 
Corfellis  into  his  hands,  as  the  record  imports,  fo  many  before  he  had  found  his  record  ;  which  fie  publlfhed,  he 
years  before  :  .but  he  probably  learnt  it  at  Cologne,  fays,  as  a  friend  to  truth  ; '  not  to  fuffer  one  man  to  be 
where  he  refided  in  1471,  {Reculey  See.  ibid.),  and  intitled  to  the  worthy  atcliievements  of  another ;  and  as 
whence  books  had  been  firll  printed  with  date  the  year  a  friend  to  himfelf,  not  to  lofe  one  of  his  heft  arguments 
before.’’  entitling  the  king  to  this  art.’  But,  if  Atkyns  was 

Anf.— Caxton  tells  us,  in  the  preface  to  T/je  IRJlory  not  himfelf  the  contriver,  he  was  impofed  upon  at  leaft 
^fTroySy  that  he  began  that  tranftation  March  i.  1468,  by  fome  more  crafty  man;  who  imagined  that  his  intereft 
at  Bruges  ;  that  he  proceeded  on  with  it  at  Ghent ;  in  the  caufe,  and  the  warmth  that  he  fliowed  in  profecu* 
that  he  finifiied  it  at  Cologne  in  1471  ;  and  printed  it,  •  ting  it,  would  induce  him  to  fwallow  for  genuine  what- 
probably,  in  that  city  with  his  own  types.  He  was  30  ever  was  offered  of  the  kind.” 

years  abroad,  chiefly  in  Holland  ;  and  lived  in  the  court  Anf. — On  the  other  hand,  is  it  likely  that  Mr  Atkyns 

of  Margaret  duchefs  of  Burgundy,  fifter  of  Edward  would  dare  to  forge  a  record,  to  be  laid  before  the  king^ 

IV.  It  was  therefore  much  eafier  to  print  his  book  at  and  council,  and  which  his  adverfaries,  with  whom  he 
Cologne,  than  to  crofs  the  fca  to  learn  the  art  at  Oxford*  was  at  law,  could  difprove  ? — (2.)  He  fays  he  received 
But  further,  there  was  a  fpecial  occafion  for  his  print-  this  hiftory  from  a  perfon  of  honour,  who  was  fome  time 
mg  it  abroad.  Corfellis  had  brought  over  fo  far  the  keeper  of  the  Lambeth  li})rary.  It  was  eafy  to  have 
art  of  printing  as  he  had  learned  it  at  Harlem,  which  confuted  this  evidence,  if  it  was  falfe,  when  he  publiflied 
was  the  method  of  printing  on  *wooden  types,  it,  April  ay.  1664.  -(3.)  John  Bagford  (who  was 

having  the  face  of  the  letter  cut  upon  them.  But  the  born  in  Eagland  1651,  and  might  know  Mr  Atkyns, 
art  of  metal  types  being  divulged  in  146^2  by  the  who  died  in  1677),  in  his  Hillory  of  Printing  at  Ox- 
workmen  of  Mentz,  Caxton  thought  proper  to  learn  ford,  blames  thofe  who  doubted  of  the  authenticity  of  ' 

that  advantageous  branch  before  he  returned  to  Eng-  the  Lambeth  MS. ;  and  tells  us  that  he  knew  Sir  John 
land.  This  method  of  calling  the  types  was  fuch  an  Birkenhead  had  an  authentic  coj)y  of  it,  when  in  i66y 
improvement,  that  they  looked  on  it  as  the  original  of  [which  Bagford  by  fome  millake  calls  1664,  foL 

printing  ;  and  Caxtoii,  as  moft  others  do,  aferibes  that  lowed  in  it  by  MeermanJ  he  was  appointed  by  the  houfe 
to  Mentz.  ~  Caxton  was  an  afiiftant  with  Tumour  in  of  commons  to  draw  up  a  bill  relating  to  the  exercife 
getting  off  Corfellis  ;  but  it  is  nowhere  fiippofed  that  of  that  art.  This  is  confirmed  by  the  Journals  of  that 
he  came  with  him  into  England.  (See  Meerman,  vol.  houfe,  Friday  061.  27.  1665.  vol.  VIII.  p.  622.  where 
ii.  p.  34.  B.)  it  is  ordered,  that  this  Sir  John  Birkenhead  fhould  carry 

Obj.  3. — “  As  the  Lambeth  record  was  ne^^yer  heard  the  bill  on  that  head  to  the  houfe  of  lords  for  their  con- 
of  before  the  publication  of  Atkyn^s  hoohy  fo  it  has  never  fent. — The  a6l  was  agreed  to  in^the  upper  houfe  on 
fince  been  ften  or  produced  by  any  man  ;  though  the  Tuefday  061.  31.  and  received  the  royal  affent  on  the 
regifters  of  Canterbury  have  on  many  occafions  been  di-  fame  day  ;  immediately  after  which  the  parliament  was 
llgently  and  particularly  fearched  for  it.  They  were  prorogued.  See  Journals  of  the  Houfe  of  Lordsy  Vol* 
examined,  without  doubt,  very  carefully  by  archbilhop  XI.  p.  700, — It  is  probable,  then,  that  after  Mr 
Parker,  for  the  compiling  his  Antiquities  of  the  Briiijh  Atkyns  had  publiflied  his  book  in  April  1 664,  the  par- 
Church  ;  whert,  in  the  life  of  Thomas  Bourchier,  tho*  liament  thought  proper,  the  next  year,  to  inquire  into 
he  congratulates  that  age  on  the  noble  and  ufcful  in-  the  right  of  the  kinfs  prerogative  ;  and  that  Sir  John 
vention  of  printing,  yet  he  is  filent  as  to  the  iutroduc-  Birkenhead  took  care  to  infpe6l  the  original,  then  in 
tion  of  it  into  England  by  the  endeavours  of  that  arch-  the  cuftody  of  archbifhop  Sheldon  ;  and,  finding  it  not 
bifhop  ;  nay,  his  giving  the  honour  of  the  invention  to  fufficient  to  prove  what  Mr  Atkyns  had  cited  ic  for, 
Strafburg  clearly  fliows  that  he  knew  nothing  of  the  made  no  report  of  the  MS.  to  the  houfe ;  but  only  mo- 
ftoiy  of  Corfellis  conveyed  from  Harlem,  and  that  the  ved,  that  the  former  law  fliould  be  renewed.  The  MS. 
record  was  not  in  being  in  his  time.  Palmer  himfelf  was  probably  never  returned  to  the  proper  keeper  of  it ; 
owns,  ‘‘  That  it  is  not  to  be  found  there  now ;  for  that  but  was  afterwards  burnt  in  the  fire  of  London,  Sept, 
the  late  earl  of  Pembroke  affured  him,  that  he  had  em-  13.  1666. — (4.)  That  printing  was  pra6lifed  at  Ox- 
ployed  a  perfon  for  fome  time  to  fearch  for  it,  but  in  ford,  was  a  prevailing  opinion  long  before  Atkyns.  Bry- 
vain  {Hift,  of  Frintingy  p.  314*)  On  thefe  grounds  an  Twyne,  in  his  Apologia  pro  ^ntiquitate  Academiee  Ox* 
we  may  pronounce  the  record  to  be  a  forgery  ;  though  onierfiSy  publiflied  1 608,  tells  us,  it  is  fo  delivered  down 
ail  the  writers  above-mentioned  take  pains  to  fupport  its  in  ancient  'writings;  having  heard,  probably,  of  this 
credit,  and  call  it  an  authentic  piece,  Lambeth  MS.  And  king  Charles  1.  in  his  letters  pa- 

Atkyns,  who  by  his  manner  of  writing  feems  to  have  tent  to  the  Uiiiverfity  of  Oxford,  March  5.  in  the  ele- 
been  a  bold  and  vain  many  might  poffibly  be  the  inven-  venth  of  his  reign,  1635,  mentions  printing  as  brought 
tor:  for  he  had  an  intereft  in  impofing  it  upon  the  to  Oxford  from  abroad.  As  to  what  is  obje6led,  ‘‘  that 
world,  in  order  to  confirm  the  argument  of  his  book,  it  is  not  likely  that  the  prefs  fliould  undergo  a  ten  or 
that  printing  was  of  the  prerogative  royal ;  in  oppofition  eleven  years  fleep,  viz.  from  1468  to  1479,”  it  is  pro¬ 
to  the  company  of  Jtafionersy  with  whom  he  was  engaged  bably  urged  without  foundation.  Corfellis  might  print 
in  an  expenfive  fuit  of  law,  in  defence  of  the  hinges  pa*  fcveral  books  without  date  or  name  of  the  place,  as  Ul- 
ientsy  under  which  he  claimed  fome  exclujtve  powers  of  ric  Zell  did  at  Cologne,  from  1467  to  1473,  and  from 
printing.  For  he  tells  us,  p.  3.  ‘  I'hat,  upon  confi-  that  time  10  1494.  Corfellis’s  name,  it  may  be  faid, 
dering  the  thing,  he-  could  not  but  think  that  a  public  appears  not  in  any  of  his  publications ;  but  neither  does 
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that  of  Joannes  Peterfliemius.  [See  Meermak,  voI.  I. 
p.  34.;  vol.  II.  p.  2I-^27> 

Further,  the  famous  Shakefpeare,  who  was  born  in 
1564,  and  died  1616,  in  the  Second  Part  of  Henry  VI. 
acl  iv.  fc.  7.  introduces  the  rebel  John  Cade,  thus  up¬ 
braiding  Lord  Treafurer  Say  :  Thou  haft  moft  traite- 
roufly  corrupted  the  youth  of  the  realm,  in  creating  a 
grammar-fchool :  and  whereas,  before,  our  forefathers 
had  no  other  book  but  the  fcore  and  thetally,  thou  haft 
caufed  Printing  to  be  ufed  ;  and,  contrary  to  the  king, 
his  crown,  and  dignity,  thou  liaft  built  a  paper-mill.’’  — 
Whence  now  had  Shakefpeare  this  accufation  againft 
lord  Say  ?  We  are  told  in  the  Poetical  Regifter,  vol.  II. 
p.  231.  ed.  Lond.  1724,  that  it  was  from  Fabian,  PoL 
Vergel,  Hall,  Holiiiigfhcd,  Grafton,  Stow,  Speed,  &c. 
But  not  one  of  thefe  aferibes  printing  to  the  reign  of 
Heniy  VI.  On  the  contrary.  Stow,  in  his  Annals, 
printed  at  London  1560,  p.  686,  gives  it  cxprefsly  to 
William  Caxton,  1471.  ‘‘  The  noble  fcience  of  printing 
w^as  about  this  time  found  out  in  Germany  at  Magunce, 
by  one  John  Guthumburgus  a  knight.  One  Conradus 
an  Almaine  brought  it  into  Rome  :  William  Caxton  of 
London  mercer,  brought  it  into  England  about  the 
year  1471,  and  lirft  pradlifed  the  fame  in  the  Abbie  of 
St  Peter  at  Weftmi after  ;  after  which  time  it  w*as  like- 
wife  pradlifed  in  the  Abbies  of  St  Auguftinc  at  Can- 
terburle.  Saint  Albons,  aixl  other  monafteries  of  Eng¬ 
land.”  What  then  fhall  we  fay,  that  the  above  is  an 
aiiachronifm  arbitrarily  put  into  the  mouth  of  an  igno¬ 
rant  fellow  out  of  Shakefpeare’s  head  ?  We  might  be¬ 
lieve  fo,  but  that  we  have  the  record  of  Mr  Atkyns  con¬ 
firming  the  fame  in  king  Charles  II. ’s  time.  Shall  we 
fay,  that  Mr  Atkyns  borrowed  the  ftory  from  Shake¬ 
fpeare,  and  publidied  it  with  fome  improvements  of 
money  laid  out  by  Henry  VI.  from  whence  it  might 
be  received  by  Charles  1 1.,  as  a  prerogative  of  the  crown  ? 
.But  this  is  improbable,  fincc  Shakefpeare  makes  Lord 
Treafurer  Say  the  inftrument  of  importing  k,  of  whom 
Mr  A tky  11s  mentions  not  a  word.  Another  difference 
there  will  ftill  be  between  Shakefpeare  and  the  Lambeth 
MS.;  the  poet  placing  it  before  1449,  in  which  year 
Lord  Say  was  bdieaded;  the  MS.  betweai  1454 
1459,  when  Bourchier  was  archbifhop..  We  iniift  fay, 
then,  that  lord  Say  firft  laid  the  fcheine,  and  fent  fome 
one  to  Harlem,  though  without  fuccefs  ;  but  after  fome 
years  it  was  attempted  happily  by  Bourchfer.  And 
we  muft  conclude,  that  as  the  generality  of  writers  have 
©verlooked  the  invention  of  printing  at  Harlem  with 
cwooHen  types,  and  have  aicribed  it  to  Mentz  where  metal 
types  were  firft  made  ufe  of  ;  fo  ki  England  they  have 
palled  by  Corlellis  (or  the  firft  Oxford  Printer,  whoever 
be  was,  who  printed  with  vjooden  types  at  Oxford),  and 
only  mentioned  Caxton  as  the  original  artift  who  prin¬ 
ted  with  types  at  Weftminfter.  [See  Meerman., 
vol.  ii.  7,  8.]  It  is  ftrange,  that  the  learned  commen¬ 
tators  on  our  great  dramatic  poet,  who  are  fo  minutely 
particular  upon  lefs  important  occafions,  fhould  every 
one  of  them.  Dr  Johnfon  excepted,  pafs  by  this  curious 
paflage,  leaving  it  entirely  unnoticed.  And  how  has 
Dr  Jolinfon  trifled,  by  flightly  remarking,  “  that  Shake- 
f]:^eare  is  a  little  ton  early  with  this  accufation  !” — The 
great  critic  had  undertaken  to  decipher  obfolete  words, 
and  inveftigate  unintelligible  phrafes  ;  but  never,  per¬ 
haps,  beilowed  a  thought  on  Caxton  or  Corfellis,  on 


Mr  Atkyns  or  the  authenticity  of  the  Lambeth  Re-  Printing,^ 

But,  independent  of  the  record  altogether,  the  book 
ftands  firm  as  a  monument  of  the  cxercife  of  printing  in 
Oxford  fix  years  older  than  any  book  of  Caxton’s  with 
a  date.  In  order  to  get  clear  of  this  ftrong  fad:  Dr 
Middleton, 

1.  Suppofes  the  date  in  queftion  to  have  been  falfified 
originally  by  the  printer  either  by  defign  or  miftake;  and 
an  X  to  have  been  dropped  or  omitted  in  the  age  of  its 
imprefiion.  Examples  of  this  kind,  he  fays,  are  common 
in  the  hiftory  of  printing.  And,  “  whilft  I  am  now 
writing,  an  unexpeded  inftance  Is  fallen  into  my  hands, 
to  the  fupport  of  my  opinion  ;  an  Inauguration  Speech  of 
the  IVoodrjuat dlan  Profejfor,  Mr  Mafon,  juft  frefh  from 
the  prefs,  with  its  date  given  i  o  years  earlier  than  it 
fhould  have  been,  by  the  omiflion  of  an  x,  viz. 
MDCCxxiv;  and  the  very  blunder  exemplified  in  the  laft 
piece  printed  at  Cambridge,  which  I  fuppofe  to  have 

happened  in  the  firft  from  Oxford.” - -To  this  it  has 

been  very  properly  anfwered,  That  we  fhould  not  pre¬ 
tend  to  fet  afide  the  authority  of  a  plain  date^  without 
very  ftrong  and  cogent  reafons  ;  and  what  the  Dodor 
has  in  this  cafe  advanced  will  not  appear,  on  examina¬ 
tion,  to  carry  that  weight  with  it  that  he  feems  to  Ima¬ 
gine.  There  may  be,  and  have  been,  miftakes  and  for¬ 
geries  in  the  date  both  of  books  and  of  records  too  ; 
but  this  k  never  allowed  as  a  reafon  for  fufpeding  fuch 
as  bear  no  mark  of  either.  We  cannot  from  a  blunder 
in  the  laft  book  printed  at  Cambridge,  infer  a  like  blun¬ 
der  in  the  firft  book  printed  at  Oxford.  Befides,  the 
type  ufed  in  this  our  Oxford  edition  feems  to  be  no 
fmall  proof  of  Its  antiquity.  It  is  the  German  letter, 
and  very  nearly  the  fame  with  that  ufed  by  Fuft  [who 
has  been  fuppofed  to  bej  the  firft  printer ;  whereas 
Caxton  and  Rood  nfe  a  quite  different  letter,  fomething 
between  this  Gorman  and  owr  old  Englifh  letter,  which 
was  foon  after  introduced  by  De  Worde  and  Bynfon. 

2.  “  For  the  probability  of  his  opinion  (he  fays), 
the  book  kfclf  affords  fufticient  proof ;  for,  not  to  in  fill 
on  what  is  lefs  material,  the  neatnefs  of  the  letter,  and  re~ 
gularity  of  the  page.  See.  above  thofe  of  Caxton,  it  has 
oaie  mark,  that  feems  to  have  carried  the  matter  beyond 
probable,  and  to  make  it  even  certain,  viz.  the  vfe  of  fig- 
natures,  or  letters  of  the  alphabet  phieed  at  the  bottom 
of  the  page,  to  fhow  the  fequel  of  the  pages  and  leaves 
of  each  book  ;  an  improvement  contrived  for  the  direc¬ 
tion  of  the  bookbinders ;  which  yet  was  not  pratlifed 
or  invented  at  the  lime  when  tins  book  is  fuppofed  to 
be  printed  ;  for  we  find  no  fignaturcs  in  the  books  of 
Faufl  or  Sclioeffer  at  Mentz,  nor  in  the  improved  or 
beautiful  impreffions  of  John  do  Spira  and  Jenfon  at 
Venice,  till  feveral  years  later.  We  have  a  book  in  our 
Ubra.ry,  that  feems  to  fix  the  very  time  of  their  invention, 
at  leak  in  Venice;  the  place  where  the  art  Itfelf  received 
the  greateft  improvements ;  Baldt  leBura  /uper  Codic* 

printed  by  fohn  de  Colonla  and  fo,  M anthem  ds 
Gkerret%em,  anno  MCCCC1.XXII11.  It  is  a  large  and  fair 
volume  in  folio,  without  fgnatures,  till  about  the  middle 
of  the  book,  in  which  they  are  firft  introduced,  and  fo 
continued  forward  :  which  makes  it  probable,  that  the 
firft  thought  of  them  was  fuggefted  during  the  impref- 
fion  ;  for  we  have  like  wife  LeBura  Bartholi  fuper  Codic. 

&c.  in  two  noble  and  beautiful  volumes  in  folio,  printed 
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rrfntung.  vhc  year  before  at  the  fame  place,  by  Vlndelin  de  Spira, 
without  them :  yet  from  this  time  forward  they  are  ge¬ 
nerally  found  in  all  the  works  of  the  Venetian  printers, 
and  from  them  propagated  to  the  other  printers  of  Eu¬ 
rope.  They  were  uied  at  (l)  Cologne,  in  1475;  at 
Paris,  1476  ;  by  Caxton,  not  before  1480  :  but  if  the 
difeovery  had  been  brought  into  England,  and  pradlifed 
at  Oxford  1 2  years  before, it  is  not  probable  that  he  would 
have  printed  fo  long  at  Weftminller  without  them. 
Mr  Palmer  indeed  tells  us,  p.  54,  180,  that  Anthony 
Zarot  was  efteemed  the  inventor  of  fignatures;  and  that 
they  are  found  in  a  Terence  printed  by  him  at  Milan 
in  the  year  1470,  in  which  he  firil  printed.  I  have  not 
feen  .hat  Terence  ;  and  can  only  fay,  that  I  have  ob- 
ferved  the  want  of  them  in  fome  later  works  of  this, 
as  well  as  of  other  excellent  printers  of  the  fame  place. 
But,  allowing  them  to  be  in  the  Terence,  and  Zarot 
the  inventor,  it  confutes  the  date  of  our  Oxford  book 
as  effedlually  as  if  they  were  of  later  origin  at  Venice  ; 
as  I  had  reafon  to  imagine,  from  the  teilimony  of  all 

the  books  that  I  have  hitherto  met  with.” - As  to 

thefe  proofs,  firft,  the  neatnefs  of  the  letter,  and  the  re¬ 
gularity  of  the  page,  prove,  if  any  thing,  the  very  rc- 
verfe  of  what  the  Dodlor  ailerts.  The  art  of  printing 
was  almcfft  in  its  infancy  brought  to  pcrfe6lion;  but  af¬ 
terwards  debafed  by  later  printers,  who  confulted  rather 
the  cheapnefs  than  the  neatnefs  of  their  work.  Our 
learned  diflertator  cannot  be  unacquainted  with  the  la¬ 
bours  of  Fuft  and  Jenfon.  He  muft  know,  that  though 
other  printers  may  have  printed  more  corredlly,  yet 
fcarce  any  excel  them,  either  in  the  neatnefs  of  the 
letter,  or  the  regularity  of  the  page.  The  fame  may 
be  obferved  in  our  Englilh  printers.  Caxton  and 
Rood  were  Indifferently  good  printers  ;  De  Worde  and 
Pynfon  were  worfe  ;  and  thofe  that  follow  them  moft 
abominable.  This  our  anonymous  Oxford  printer  excels 
them  all ;  and  for  this  very  reafon  we  Ihould  judge  him 
to  be  the  mofl  ancient  of  all.  Our  dlffertator  lays  great 
flrefs  on  the  ufe  of  fignatures.  But  no  certain  conclu- 
fion  can  be  drawn  either  from  the  ufe  or  non-ufe  of 
thefe  leffer  improvements  of  printing.  They  have  in 
different  places  come  in  ufe  at  different  times,  and  have 
not  been  continued  regularly  even  at  the  fame  places. 
If  Anthony  Zarot  ufed  them  at  Milan  in  1470,  it 
is  certain  '  later  printers  there  did  not  follow  his  exam¬ 
ple  ;  and  the  like  might  happen  alfb  in  England.  But, 
what  is  more  full  to  our  purpofe,  wc  have  in  the  Bod¬ 
leian  library  an  ^fop’s  Fables  printed  by  Caxton. 
This  is,  it  is  believed,  the  firfl  book  which  lias  the 
leaves  numbered.  But  yet  this  improvement,  though 
more  ufeful  than  that  of  the  fignatures,  was  difufed 
both  by  Caxton  himfelf  and  other  later  printers  in  Eng¬ 
land.  It  is  therefore  not  at  all  furprifing  (if  true)  that 
VoL.  XV.  Part  II. 
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the  fignatures,  though  invented  by  our  Oxford  printer,  Printing, 
might  not  immediately  come  into  general  ufe.  And 
confequently,  this  particular  carries  with  it  no  fuch 
certain  or  effeftual  confutation  as  our  differtator  boafts 
of. 

3.  What  the  Do£lor  thinks  farther  confirms  his  opi¬ 
nion  is,  “  That,  from  the  time  of  the  pretended  date  of 
this  book,  anno  1468,  we  have  no  other  fruit  or  produc¬ 
tion  from  the  prefs  at  Oxford  for  1 1  years  next  follow¬ 
ing  ;  and  it  cannot  be  imagined  that  a  prefs,  eftablifhed 
with  fo  much  pains  and  expence,  could  be  fuffered  to 
be  fo  long  idle  and  ufelefs.” — To  this  it  may  be  an- 
fwered,  in  the  words  of  Oxonides,  ift.  That  his  books 
may  have  been  loll.  Our  firft  printers,  in  thofe  days 
of  ignorance,  met  witli  but  fmall  encouragement ;  they 
printed  but  few  books,  and  but  few  copies  of  thofe 
books.  In  after- times,  when  the  fame  books  were  re¬ 
printed  more  correftly,  thofe  firft  editions,  which  were 
not  as  yet  become  curlofitles,  were  put  to  common  ufes. 

This  is  the  reafon  that  wc  have  fo  few  remains  of  our 
firft  printers.  We  "have  only  four  books  of  Theodoric 
Rood,  who  feems  by  his  own  verfes  to  have  been  a  very 
celebrated  printer.  Of  John  Lettou-William  de  Mach- 
llnla,  and  the  fchoolmafter  of  St  Alban’s,  we  have  fcarce 
any  remains.  If  this  be  confidcred,  it  will  not  appear 
impojfihle  that  our  printer  (hould  have  followed  his  bufi- 
nefs  from  1468  to  1479,  and  yet  time  have  deftroyed 
his  intermediate  works.  But,  2d}y,  We  may  account 
ftill  another  way  for  this  diftance  of  time,  without  alter¬ 
ing  the  date.  The  Civil  Wars  broke  out  in  1469  : 
this  might  probably  oblige  our  Oxford  printer  to  fhut 
up  his  prefs;  and  both  himfelf  and  his  readers  be  other- 
wife  engaged.  If  this  were  the  cafe,  he  might  not  re¬ 
turn  to  his  work  again  till  1479;  and  the  next  year, 
mat  meeting  with  that  encouragement  he  deferved,  he 
might  remove  to  fome  other  country  with  his  types. 

Dr  Middleton  concludes  with  apologizing  for  hk 
‘‘  fpending  fo  much  pains  on  an  argument  fo  inconfider- 
able,  to  which  he  was  led  by  his  zeal  to  do  a  piece 
of  juftice  to  the  memory  of  our  worthy  country^maa 
William  Caxton  ;  nor  fuft'er  him  to  be  robbed  of  the 
glory,  fo  clearly  due  to  him,  of  havlng^^  imported  in^ 
to  this  kingdom  an  art  of  great  ufe  and  benefit  to  man¬ 
kind  :  a  kind  of  merit  that,  in  the  fenfe  of  all  nations, 
gives  the  heft  title  to  true  pralfc,  and  the  beft  claim  \o 
be  commemorated  with  honour  to  pofterity.” 

The  fa6I,  however,  againft  which  he  contends,  but  rhe  rca^I 
which  it  feems  impofiible  to  overturn,  does  by  no  means  claims  of 
derogate  from  the  honour  of  Caxton,  who,  as  has 
ftiown,  was  the  firft  perfon  in  England  that  pradlfed  the  rcfpectivc- 
art  of  printing  with  fufle  types  ^  and  confequently  the  fiiftiy. 
who  brought-lt  to  perfeftion  ;  whereas  Corfellis  printed 
with  feparate  cut  types  in  <ivood^  being  the  only  method 
3  U  which 
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(l)  Dr  Middleton  is  miftaken  in  the  time  and  place  of  the  invention  of  fignatures.  T-hey  are  to  be  found 
even  in  very  ancient  MSS.  which  the  earlieil  printers  very  ftudioiifiy  imitated  ;  and  they  were  even  ufed  in  fome 
editions  from  the  office  of  Lawrence  Cofter  (whence  Corfellis  came),  which  confifted  of  wooden  cuts,  as  in  F"/- 
^ura.  typica  et  antitypica  Novi  T^ejtamenii;  and  in  fome  editions  with  metal  types,  as  lii  Gofp.  Pergamerjis  epijloJa,  pub- 
lifhed  at  Paris,  without  a  date,  but  printed  A.  D.  1 470,  (Malttaire*,  Annal.  vol.  i.  p.  25.) ;  and  in  Mammetredus^  • 
printed  by  Helias  de  Llouffen,  at  Bern  in  Switzerland,  1470;  and  in  De  Tondeli  viftone^  at  Antwerp,  1472. /a/Vf. 
Venice,  therefore,  was  not  the  place  where  they  were  firft  introduced. —  Fiiey  began  to  be  ufed  in  haldusy  it 
feems,  when  the  book  was  half  finiflied.  .  The  printer  of  that  kook  might  not  know,  or  did  not  think,  of  the 
life  of  them  before.  See  Mecrman^  vol.  ii.  p.  18.  j  and  FhiL  TranJ*  vol  xxiii.  208.  p.  15^9* 
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Printing,  wliich  he  liad  learned  at  Harlem.  Into  this  detail, 
therefore,  we  have  been  led,  not  fo  much  by  the  im- 
portance  of  the  quell  ion,  as  on  account  of  feveral  anec¬ 
dotes  conne<!:l:cd  with  it,  which  feemed  equally  calculated 
to  fativsfy  curiofity  and  afford  entertainment. 

Caxton  had  been  bred  very  reputably  in  the  way  of 
trade,  and  ferved  an  apprenticediip  to  one  Robert  Large 
a  mercer;  who,  after  having  been  fheriff  and  lord  maj^or 
of  London,  died  in  the  year  1441,  and  left  by  will,  as 
may  be  feen  in  the  prerogative -office,  xxiiii  merks  to 
lus  apprentice  AVilliam  Caxton :  a  coiifiderable  legacy  in 
thole  days,  and  an  early  tcilimonial  of  his  good  charadler 
_and  integrity. 

From  the  time  of  his  maller^s  death,  he  fpent  the 
following  thirty  years  beyond  fca  in  the  bufinefs  of  mer- 
chandife;  where,  in  the  year  1464,  we  find  him  employ¬ 
ed  by  Edward  IV.  in  a  public  and  honourable  negocia- 
tion,  jointly  with  one  Richard  Whitehill,  Efq;  to  tranf- 
a6l  and  conclude  a  treaty  of  commerce  between  the 
king  and  his  brother-in-law  the  duke  of  Burgundy,  to 
whom  Flanders  belonged.  The  commifiiomlyles  them, 
ambojjjiatoresy  procuratores ^  nunciss^  deputatos  Jpectaus  ; 
and  gives  to  both  or  either  of  them  full  powers  to  treat, 

&c. 

Whoever  turns  over  his  printed  works,  muft  contradl 
a  refpedl  for  him,  and  be  convinced  that  he  preferred 
the  fame  charadler  through  life,  of  an  honeil,  modell, 
greatly  induftrious  to  dt>  good  to  his  country,  to 
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the  befi  of  his  abilities,  by  fpreading  among  the  people 
fuch  books  as  he  thought  ufefiil  to  religion  and  good 
manners,  which  were  chiefly  tranflated  from  the  French. 
The  novelty  and  ufefulnefs  of  his  art  recommended  him 
to  the  fpecial  notice  and  favour  of  the  great ;  under 
whofe  protection,  and  at  whofe  expence,  the  greatell 
part  of  his  works  were  piibliihed.  Some  of  them  are 
addreffed  to  king  Edward  IV.  his  brother  the  duke  of 
Clarence,  and  their  filler  the  duchefs  of  Burgundy  ;  in 
w’hofe  fervice  and  pay  he  lived  many  years  before  he 
began  to  print,  as  he  often  acknowledges  with  great 
gratitude.  He  printed  like  wife  for  the  ufe,  and  by 
the  exprefs  order,  of  Henry  VII.  his  fan  prince  Ar¬ 
thur,  and  many  of  the  principal  nobility  and  gentry  of 
that  age. 

It  has  been  generally  alfertcd  and  believed,  that  all 
his  books  \^’^re  printed  in  the  abbey  of  Wcllminiler ; 
yet  we  have  no  alTurance  of  it  from  himfelf,  nor  any 
mention  of  the  place  before  tire  year  1477  :  fo  that 
he  had  been  printing  feveral  years  without  telling  us 
where. 

There  Is  no  clear  account  left  of  Caxton’s  age :  but 
he  was  certainly  very  old,  and  probably  above  fourfeore, 
at  the  time  of  his  death.  In  the  year  1471  he  com¬ 
plained  of  the  infirmities  of  age  creeping  upon  him, 
and  feebling  his  body  i'  yet  he  lived  2*3  yeara  after, 
and  purfued  his  bufinefs,  with  extraordinary  diligence, 
in  the  abbey  of  Weftminller,  till  the  year  1494,  In 
which  he  died ;  not  In  the  year  following',  as  all  who 
Write  of  him  affirm.  This  appears-  from  fome  verfes 
at  the  end  of  a  book,  called  “  Hilton's  Scale  of  Per- 
feClion,"  printed  in  the  fame  year : 

Iiifynite  laud  with  thankynges  many  folde 

^  I  yield  to  God  me  focouryng  with  his  grace 

This  boke  to  finyfhe  which  that  ye  beliolde 
Scale  of  P erfcdlion  calde  in  every  place 
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Whereof  th’  alitor  Walter  Hilt  on  was 

And  Wynkyn  de  Wbrde  this  hath  fett  in  print 

In  William  Caxftons  hows  fo  fyll  the  cafe, 

God  reft  his  foule.  In  joy  ther  mot  it  ftynt. 

Impreflus  anno  falutls  MCcCGLXXxxilil, 

Though  he  had  printed  for  the  ufe  of'  Edward  IV. 
and  Henry  VII.  yet  there  appears  no  ground  for  the 
notion  which  Palmer  takes  up,  that  the  firft  printer^, 
and  particularly  Caxton,  were  fworn  fervants  and  prin¬ 
ters  to^  the  crown  ;  for  Caxton,  as  far  as  can  be  obfer- 
ved,  gives  not  the  leaft  hint  of  any  fuch  charader  or 
title  ;  though  it  feems  to  have  been  inftituted  not  long 
after  his  death  ;  for  of  his  two  principal  workmen, 

Richard  Pynfon  and  Wynkyn  de  Worde,  the  one  wess 
made  printer  to  the  king,  the  other  to  the  king's  mo- 
ther  the  Lady  Margaret.  Pynfon  gives  himfelf  the  firft 
title,  in  The  imitation  of  the  Life  of  Chrifl ;  printed  by 
him  at  the  commandment  of  the  Lady  Margaret,  who 
liad  tranflated  the  fourth  book  of  it  from  the  French^ 
in  the  year  1504:  and  Wynkyn  de  Worde  affiimes  the 
fecond,  in  The  /even  Penitential  Pfalmsy  expounded  by 
Bifhop  Fiftier,  and  printed  in  the  year  1509.  But  there 
is  the  title  of  a  book  given  by  Palmer,  that  feems  to 
contradibl  what  is  here  faid  of  Pynfon  :  viz.  Pfalterium 
ex  mandato  nyidoriofjfimi  Anglia  Regis  Henrici  Septinii.per 
GuUclmumFanque^  imprejforem  regtum^  anno  mdhii  ;  which 
being  the  only  work  that  has  ever  been  found  of  this 
printer,  makes  it  prob'^ble  that  he  died  in  the  very  year 
of  its  impreffion,  and  was  fiicceeded  immediately  by 
Richard  Pynfon.  No  book  hath  yet  been  difeovered 
printed  in  Scotland  in  this  period,  though  the  Engliflx 
printers  were  able  to  export  fome  of  their  works  to 
other  countries.  See  Henry's  Hflory  of  Great  Britain^ 
vol.  V.  p.  471.. 

Before  1465,  the  uniform  charadler  was  the  old 
thic  or  German  ;  whence  our  Black  was  afterwards 
formed.  Biit  In  that  year  an  edition  of  Ladantius  was  ^ 

printed  in  a  kind  of  SemhGothic,  of  great  elegance;  printmg.  ^ 
and  approaching  nearly  to  the  prefent  Roman  type  ; 
which  laft  was  firft  ufed  at  Rome  in  1467,  and  foon  af¬ 
ter  brought  to  great  perfedion  in  Italy,  particularly  by 
Jenfon, 

Towards  the  end  of  the  5th  centuiy,  Aldus  invent-; 
ed  the  Italic  charader  which  is  now  in  ufe,  called,  from 
his-  name,  Aldine  or  curfivus.  This  fort  of  letter  he 
contrived,  to  prevent  the  great  number  of  abbreviations 
that  were  then  In  ufe.  i  y 

The  firft  eftays  in  Greek  that  can  be  difeovered 
are  a  few  fentences  wliich  occur  in  the  edition  of  Tul- 
ly's  Ojficesy  1^6^ y  at  Mentz  ;  but  thefe  were  miferably^^^^^^”^* 
incorred  and  barbarous,  if  we  may  judge  from  the  fpe- 
cimens  Mr  Maittaire  has  given  us,  of  which  the  follow¬ 
ing  Is  one  : 

OTicaraaKa^r/^axaTa  xoct  rariyTWKa. 

lathe  fame  year,-  1465,  was  publifhed  an  edition  of 
Lallan titis’s  Jnfiitutes,  printed  in  monqfterio  Sublacenfi,^ 
in  the  kingdom  of  Naples,  in  which  the.  quotations  from 
the  Greek  authors  are  printed  in  a  veiy  neat  Greek 
letter.  They  ieem  to  have  had  but  a  very  fmall  quan¬ 
tity  of  Greek  types  in  the  monaftery  ;  for,  in  the  firft 
part  of  the  work,  whenever  a  long  fentence  occurred,  a 
blank  was  left,  that  it  might  be  written  in  with  a  pen  ; 
after,  the  middle  of  the  work,  however,  all  the  Greek 
that  occurs  is  printed. 

5  Thj 
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Tnnting-  The  firft  printers  who  fettled  at  Rome  were  Conrad 

-"V -  Sweynheim  and  Arnold  Paniiartz,  who  introduced  t|e 

prefent  Roman  type,  in  1466,  in  Cicero’s  EplfloU  Fa- 
7ui Hares  :  in  1469  they  printed  a  beautiful  edition  of 
/lulus  GelHuSi  with  the  Greek  quotations  in  a  fair  cha- 
rader,  without  accents  or  fpirlts,  and  with  very  few  ab¬ 
breviations. 

I'he  firft  whole  book  that  is  yet  known  is  the  Greek 
Grammar  of  Conftantine  Lafcaris,  in  quarto,  revifed  by 
Demetrius  Cretenfis,  and  printed  by  Dionyfius  Palavi- 
finus,  at  Milan,  1476.  In  1481,  the  Greek  Pf alter 
was  printed  here,  with  a  Latin  tranflation,  in  folio  5  as 
was  yEfop’s  Fables  in  quarto. 

V mice  foon  followed  the  example  of  Milan ;  and  in 
i486  were  publifhed  in  that  city  the  Greek  Pfalter  and 
the  BatrachomyomacJAa^  the  former  by  Alexander,  and 
the  latter  by  Laonicus,  both  natives  of  Crete.  They 
were  printed  in  a  very  uncommon  charadler  ;  the  latter 
of  them  with  accents  and  f pints ,  and  alfo  with  fcholta* 

In  1488,  however,  all  former  publications  in  this 
language  were  eclipfed  by  a  fine  edition  of  HomePs 
Works  at  Florence,  in  folio,  printed  by  Demetrius,  a 
native  of  Crete.  Thus  printing  (fays  Mr  Maittaire, 
p.  185.)  feems  to  have  attained  its  of  perfe6lion, 
after  having  exhibited  moft  beautiful  fpecimens  of  La¬ 
tin,  Greek,  and  Hebrew. 

In  1493,  a  fine  edition  of  Ifocrates  was  printed  at 
Milan,  in  folio,  by  Henry  German  and  Sebaftian  ex 
Pantremulo. 

All  the  above  works  are  prior  in  time  to  thofe  of 
Aldus,  who  has  been  erroneoufly  fuppofed  to  be  the 
firjl  Greek  printer :  the  beauty,  however,  corre<ftuefs, 
and  number  of  his  editions,  place  him  in  a  much  higher 
rank  than  his  predeceffors  ;  and  his  charadlers  in  gene¬ 
ral  were  more  elegant  than  any  before  ufed.  He  was 
born  in  1445,  died  in  1515'. 

Though  the  noble  Greek  books  of  Aldus  had  railed 
an  univerfal  defire  of  reviving  that  tongue,  the  French 
were  backward  in  introducing  it.  The  only  pieces 
printed  by  them  w^ere  fome  quotations,  fo  wretchedly 
performed,  that  they  wTre  rather  to  be  guefled  at  than 
read ;  in  a  character  very  rude  and  uncouth,  and  with¬ 
out  accents.  But  Francis  Tiflard  introduced  the  ftudy 
of  this  language  at  Paris,  by  his  in 

1507  ;  and  that  branch  of  printing  was  afterwards  fuc- 
cefsfully  praclifed  by  Henry,  Robert,  and  Henry  Ste¬ 
phens.  See  the  article  Stephens. 

The  earlieft  edition  of  the  n.vhoIe  Bible  was,  ftri£lly 
fpeaking,  the  Complutenfian  Polyglott  of  Cardinal 
Ximenes;  but  as  that  edition,  though  finifiied  in  1517, 
was  not  publifhed  till  1522,  the  Venetian  Septuagint 
of  1518  may  properly  be  called  the  firft  edition  of  the 
whole  Greek  Bible  ;  Erafmus  having  publifhed  the  New 
t3f  the  firft  Teftament  only  at  Bafil  in  1516. 

Hebrew  A  very  fatisfa£Iory  account  of  Hebrew  printing  is 
printing  thus  given  by  Dr  Kennicott  in  his  Annual  Accounts  of 
the  Collation  of  Hebrew  MSS.  p.  1 1 2.  The  method 
.  wdiich  feems  to  have  been  originally  obferved  in  print* 
ing  the  Hebrew  Bible  was  juft  what  might  have  been 
expedled^  i.  The  Pentateuch  in  1482.  2.  The  Prior 

Prophets,  in  .1484.  3.  The  Pofterior  Prophets,  in  i486. 
4.  The  Hagiographa,  in  1487.  And,  after  the  four 
great  parts  had  been  thus  printed  feparately  (each  with 
a- comment),  the  whole  text  (without  a  comiiieiit)  was 
^printed  in  one  volume  in  1488;  and  the  text  continue 
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to  be  printed,  as  in  thefe  firft  editions,  fo  In  feveral  Pointing, 
others  for  20  or  30  years,  without  marginal  Keri  or  ^ 

Majora^  and  with  greater  arguments  to  the  more  an¬ 
cient  MSS.  till  about  the  year  1520  fome  of  the  Jews 
adopted  later  MSS.  and  the  Mafora  }  which  abfurd  pre¬ 
ference  has  obtained  ever  fince.” 

1  bus  miicli  for  the  ancient  editions  given  by  Jews. 

In  1642  a  Hebrew  Bible  was  printed  at  Mantua  un¬ 
der  the  care  of  the  moft  learned  Jews  in  Italy.  This 
Bible  had  not  been  heard  of  among  the  Chriftians  in 
this  country,  nor  perhaps  in  any  other  ;  though  the 
nature  of  it  is  very  extraordinary.  The  text  indeed  is 
nearly  the  fame  with  that  in  other  modern  editions;  but 
at  the  bottom  of  each  page  are  various  readings,  amount¬ 
ing  in  the  whole  to  above  2000,  and  many  of  them  of 
great  confequence,  colle6led  from  manuferipts,  printed 
editions,  copies  of  the  Talmud,  and  the  works  of  the 
moft  renowned  Rabbies.  And  in  one  of  the  notes  is 
this  remark; — “  That  in  feveral  paflages  of  the  He¬ 
brew  Bible  the  differences  are  fo  many  and  fo  great, 
that^  they  know  not  which  to  fix  upon  as  the  true 
readings.” 

We  cannot  quit  this  fubjed  without  obferv’ing,  on 
Dr  Kennicott’s  authority,  that  as  the  firft  printed 
Bibles  are  more  corre<ft  than  the  latter  ones  ;  fo  the  va¬ 
riations  between  the  firft  edition,  printed  in  1488,  and. 
the  edition  of  Vander  Hooght,  in  1 705,  at  Amfterdam,’ 
in  2  vols  Svo,  amount,  upon  the  whole,  to  above  1200I 
See  further  Bowyer  and  Nichols^  p.  1 12 — 1 17. 

Wkeii  the  art  of  printing  was  firft  difeovered,  they  ^ 
only  made  ufe  of  one  fide  of  a  page  ;  they  had  not  yet  printing, 
found  out  the  expedient  of  imprefiing  the  other.  When 
their  editions  were  intended  to  be  curious,  they  omit¬ 
ted  to  print  the  firft  letter  of  a  chapter,  for  which  they 
left  a  blank  fpace,  that  it  might  be  painted  or  illumina¬ 
ted  at  the  option  of  the  purchafer.  Several  ancient  vo¬ 
lumes  of  tliefe  early  times  have  been  found,  where  thefe 
letters  are  wanting,  as  they  negledled  to  have  them 
painted. 

When  the  art  of  printing  was  firft  eftablifhed,  it  was 
the  glory  of  the  learned  to  be  corredors  of  the  prefs 
to  the  eminent  printers.  Phyficians,  lawyers,  and  bi- 
fhops  themfelves,  occupied  this  department.  The  prin¬ 
ters  then  added  frequently  to  their  names  thofe  of  the 
corredors  of  the  prefs  ;  and  editions  were  then  valued 
acccording  to  the  abilities  of  the  corredor. 

In  the  produdions  of  early  printing  may  be  diftiri- 
guilhed  the  various  fplendid  editions  they  made  of  PW- 
tners  or  Prayer-books.  They  were  embellilhed  with  cuts 
finifiied  in  a  moft  elegant  tafte  :  many  of  them  were  lu¬ 
dicrous,  and  feveral  were  obfeene.  In  one  of  them  an' 
angel  is  reprefented  crowning  the  Virgin  Maiy,  and 
God  the  Father  himfelf  afiifting  at  the  ceremony.  We 
have  feeii  in  a  book  of  natural  hiftory  the  Supreme  Be¬ 
ing  reprefented  as  reading  on  the  feventh  day,  when  he 
relied  from  all  his  works-  Sometimes  St  Michael  is- 
feen  overcoming  Satan  ;  and  fometimes  St  Anthony  ap¬ 
pears  attacked  by  various  devils  of  moft  hideous  forms. 

The  Prymer  of  Salijbury,  ^5S3>  is  full  of  cuts:  at  the 
bottom  of  the  title  page  there  is  the  following  remark¬ 
able  prayer : 

God  be  in  my  Bede, 

And  in  my  Underftandynge. 

God  be  In  my  Eyen, 

And  in  my  Lokynge. 

3U2 
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rrlfitirg*  God  be  in  my  Mouthe> 

-V - '  And  in  my  Spekyiige. 

God  be  in  my  Herte, 

And  in  my  thinkinge. 

God  be  at  myn  ende, 
g  And  at  my  departy nge. 

Method  of  The  workmen  employed  in  the  art  of  printing  are  of 
printing,  two  kinds  :  compofitors,  who  range  and  dlfpofe  the  let¬ 
ters  into  words,  lines,  pagesr  See.  according  to  the  copy 
delivered  them  by  the  author;  and  preffmen,  who  apply 
ink  upon  the  fame,  and  take  off  the  impreflion.  The 
types  being  call,  the  compolitor  diftributes  each  kind 
by  itfelf  among  the  divilions  of  two  wooden  frames,  an 
upper  and  an  under  one,  called  c<^es  ;  each  of  which  is 
divided  into  little  cells  or  boxes.  Thofe  of  the  upper 
cafe  are  in  number  98  :  thefe  are  all  of  the  fame  lize  ; 
and  in  them  are  difpofed  the  capitals,  fmall  capitals, 
accented  letters,  figures,  &c.  the  capitals  being  placed 
in  alphabetical  order.  In  the  cells  of  the  lower  cafe, 
which  are  54,  are  placed  the  fmall  letters,  with  the 
points,  fpaces,  &c.  The  boxes  are  here  of  different 
fizes,  the  largeft  being  for  the  letters  moft  ufed  ;  and 
thefe  boxes  are  not  in  alphabetical  order,  but  the  cells 
which  contain  the  letter  ofteneft  wanted  are  nearefl 
the  compofitor^s  hand.  Each  cafe  is  placed  a  little 
aflope,  that  the  compofitor  may  the  more  eafily  reach 
Plate  the  upper  boxes.  The  inftriiment  111  which  the  letters 
CCCCXV.  j^re  fet  is  called  a  compofing-Jluk  (n^^  i.),  which  confifls 
of  a  long  and  narrow  plate  of  brafs  or  iron,  &:c.  on  the 
right  fide  of  wdiich  arifes  a  ledge,  which  runs  the  whole 
length  of  the  plate,  and  ferves  to  fuftain  the  letters,  the 
fides  of  which  are  to  reft  agamft  it;  along  this  ledge  is 
a  row'  of  holes,  which  ferve  for  introducing  the  ferew  Oy 
in  order  to  lengthen  or  fhorten  the  extent  of  the  line, 
by  moving  the  fliders  b  c  farther  from  or  nearer  to  the 
fhorter  ledge  at  the  end  iL  Where  marginal  notes  are 
required  in  a  work,  the  tw'o  Aiding  pieces  b  c  are  open¬ 
ed  to  a  proper  diftance  from  each  other  in  fuch  a  man¬ 
ner  as  that  w'liile  the  diftance  betw'een  dc  forms  the 
length  of  the  line  in  the  text,  the  diftance  betw'een  the 
two  fliding-pieces  forms  the  length  of  the  lines  for  the 
notes  on  the  fide  of  the  page.  Before  the  compofitor 
proceeds  to  compofe,  he  puts  a  rule  or  thin  flip  of  brafs- 
plate,  cut  to  the  length  of  the  li«e,  and  of  the  fame 
height  as  the  letter,  in  the  compofing-ftick,  againft  the 
ledge,  for  the  letter  to  bear  againft.  Things  thus  pre¬ 
pared,  the  compofitor  having  the  copy  lying  before  him, 
and  his  ftick  in  his  left-hand,  his  thumb  being  over  the 
Aider  c  ;  with  the  right  he  takes  up  the  letters,  fpaces, 
&c.  one  by  one,  and  places  them  againft  the  rule,  while 
he  fupports  them  with  his  left  thumb  by  prefiing  them 
to  the  end  of  the  Aider  r,  the  other  hand  being  coii- 
ftantly  employed  in  fetting  in  other  letters  :  the  whole 
being  performed  with  a  degree  of  expedition  and  ad- 
drefs  not  eafy  to  be  imagined. 

A  little  being  thus  compofed,  if  it  end  with  a  word 
or  fyllable,  and  exadlly  fill  the  rneafure,  there  needs  no 
further  care  ;  otherwlfe,  more  fpaces  are  to  be  put  in, 
or  elfe  the  diftances  Icfleiied,  between  the  feveral  w'ords, 
in  order  to  make  the  rneafure  quite  full,  fo  that  every 
line  may  end  even.  The  fpaces  here  ufed  are  pieces  of 
metal  exactly  fhaped  like  the  fliaiiks  of  the  letteis  :  they 
arc  of  various  thicknelTes,  and  ferve  to  fiipport  the  let¬ 
ters,  and  to  preferve  a  proper  diftance  between  the 
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words ;  but  not  reaching  fo  high  as  the  letters,  they  Printings 
make  no  impreflion  when  the  w'ork  is  printed.  The  — 
firft  line  being  thus  finiftied,  the  compofitor  proceeds  to^ 
the  next ;  in  order  to  which  he  moves  the  brafs-rule 
from  behind  the  former,  and  places  it  before  it,  and  thus 
compofes  another  line  againft  it  after  the  fame  manner 
as  before  ;  going  on  thus  till  his  ftick  is  full,  when  he 
empties  all  the  lines  contained  in  it  into  the  gaily. 

The  compofitor  then  fills  and  empties  his  compofing-' 
ftick  as  before,  till  a  complete  page  be  formed  ;  when 
he  ties  it  up  w'lth  a  cord  or  pack-thread  ;  and  fetting 
it  by,  proceeds  to  the  next,  tiU  the  number  of  pages  to 
be  contained  in  a  flxeet  is  completed  ;  which  done,  he 
carries  them  to  the  impoTing-ftone,  there  to  be  ranged 
in  order,  and  faftened  together  in  a  frame  called  a  chafe; 
and  this  is  termed  impoftng.  'Fhe  chafe  is  a  rectangular 
iron  fnime,  of  different  dimenfions  according  to  the  fize 
of  the  paper  to  be  printed,  having  two  crofs-pieces  of 
the  fame  metal,  called  a  long  and Jbort  crofsy  mortifed  at 
each  end  fo  as  to  be  taken  out  occafionally.  By  the 
different  fituations  of  thefe  croffes  the  chafe  is  fitted  for 
different  volumes:  for  quartos  and  ctavos,  one  traverfes 
the  middle  lengthwife,  the  other  broadwife,  fo  as  to  iii- 
terfedl  each  other  in  the  centre  :  for  twelves  and  twen¬ 
ty-fours,  the  flioit  crofs  is  fhifted  nearer  to  one  end  of 
the  chafe ;  for  folios,  the  long  crofs  is  left  entirely  out, 
and  the  fhoi  t  one  left  in  the  middle  ;  and  for  broad - 
fides,  both  croffes  are  fet  afide.  To  drefs  the  chafe,  or 
range  and  fix  the  pages  therein,  the  compofitor  makes 
ufe  of  a  fet  of  furniture,  confifting  of  flips  of  wood  of 
different  dimenfions,  and  about  half  an  inch  Itigh,  that 
they  may  be  lower  than  the  letters :  fome  of  thefe  arc 
placed  at  the  top  of  the  pages,  and  called  heaa-Jlicks  ; 
others  between  them,  to  form  the  inner  margin  ;  others 
on  the  fides  of  the  croffes,  to  form  the  outer  margin, 
w'here  the  paper  is  to  be  doubled  ;  and  others  in  the 
form  of  wedges  to  the  fides  and  bottoms  of  the  pages. 

Thus  all  the  pages  being  placed  at  their  proper  diftan- 
ce^,  and  fecuied  from  being  injured  by  the  chafe  and 
furniture  placed  about  them,  they  are  all  untied,  and 
faftened  together  by  driving  fmall  pieces  of  wood  called 
quoins y  cut  in  the  wedge-form,  up  between  the  flanting 
fide  of  the  foot  and  the  fide  fticks  and  the  chafe,  by 
means  of  a  piece  of  hard  wood  and  a  mallet ;  and  all 
being  thus  bound  fail  together,  fo  that  none  of  the  let¬ 
ters  will  fall  out,  it  is  ready  to  be  committed  to  the 
preffmen.  In  this  condition  the  work  is  called  a  form  ; 
and  as  there  are  two  of  thefe  forms  required  for  every 
fheet,  when  both  fides  are  to  be  printed,  it  is  neceffary 
the  dlftances  between  the  pages  in  each  form  (hould  be  • 
placed  with  fuch  exadlnefs,  that  the  impreflion  of  the 
pages  in  one  form  fhall  fall  exadlly  on  the  back  of  the 
pages  of  the  orther,  which  is  called  regijie^ . 

As  it  is  impoflible  but  that  there  muff  be  fome  mif- 
takes  in  the  work,  either  through  the  overfight  of  the 
compofitor,  or  by  the  cafual  tranfpofition  of  letters  in 
the  cafes  ;  a  fheet  is  printed  off,  which  is  called  a  proof, 
and  given  to  the  corredlor ;  who  reading  it  over,  and 
reiftifying  it  by  the  copy,  making  the  alterationji'  in  the 
margin,  it  is  delivered  back  to  the  compufitor  to  be  cor- 
ie6led. 

1  lie  compofitor  then  unlocking  the  form  upon  the 
corre6ling-ftone,  by  loofening  the  quoins  or  wedges 
which  bound  tlic  letters  togedier,  rcdifies  the  miftakec 
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by  picking  out  the  faulty  or  wrong  letters  with  a  len¬ 
der  fharp-poiuted  fleekbodkin,  and  putting  others  into 
their  places.  After  this  another  proof  is  made,  fent  to 
to  the  author,  and  corrected  as  before  y  andlaftly,  there 
is  another  proof  called  a  r^vife,  which  is  made  in  order 
to  fee  whether  all  the  miflakes  marked  in  the  lafl  proof 
are  corre6fed. 

The  prefiman’s  bufinefs  Is  to  work  off  the  forms  thus 
prepared  and  correded  by  the  compofitor ;  in  doing 
which  there  are  four  things  required,  paper,  ink,  balls, 
and  a  prefs.  To  prepare  the  paper  for  ufe,  it  is  to  be 
firft  wetted  by  dipping  feveral  fheets  together  in  water: 
thefe  are  afterwards  laid  in  a  heap  over  each  other  ;  and 
to  make  them  take  the  water  equally,  they  are  all  pref- 
fed  clofe  down  with  a  weight  at  the  top.  The  ink  is 
made  of  oil  and  lamp-black  ;  for  the  manner  of  prepa¬ 
ring  which,  fee  Pnntin^-lNK.  The  balls,  by  which  the 
ink  is  applied  on  the  forms,  are  a  kind  of  wooden  fun¬ 
nels  with  handles,  the  cavities  of  which  are  filled  with 
wool  or  hair,  as  is  alfo  a  pieep  of  alum  leather  or  pelt 
nailed  over  the  cavity,  and  made  extremely  foft  by 
focking  in  urine  and  by  being  well  rubbed.  One  of 
thefe  the  prefTman  takes  in  each  hand ;  and  applying 
one  of  them  to  the  ink-block,  daubs  and  works  them 
together  to  diftrlbute  the  ink  equally  ;  and  then  black¬ 
ens  the  form  which  is  placed  on  the  prefs,  by  beating 
with  the  balls  upon  the  face  of  the  letter.  ^ 

The  printing-prefs,  reprefented  n  ^  2.  is  a  very  cu- 
rioUvS  though  complex  machine.  The  body  confdls  of 
two  ftrong  cheeks  a  ay  placed  perpendicularly,  and  join¬ 
ed  together  by  four  crofs-pieces  ;  the  cap  b  ;  the  head 
Cy  which  is  moveable,  being  partly  fuflained  by  two  iron 
pins  or  long  bolts,  that  pafs  the  cap  ;  the  till  or  fhelf 
ddy  by  which  the  fpindle  and  its  apparatus  are  kept  in 
their  proper  pofition  ;  and  the  winter  Cy  which  bears 
the  carriage,  and  fuflaiiis  the  effort  of  the  prefs  beneath. 
The  fpindle  /is  an  upright  piece  of  iron  pointed  with 
fteel,  having  a  male  ferew  which  goes  into  the  female 
one  in  the  head  about  four  inches.  Through  the  eye  g 
of  this  fpindle  is  fattened  the  bar  /•,  by  which  the  prefT- 
man  makes  the  impreflion.  The  fpindle  pafTes  through 
a  hole  in  the  middle  of  the  till ;  and  its  point  works  in¬ 
to  a  brafs  pan  or  niit,  fupplied  with  oil,  which  is  fixed 
to  an  iron  plate  let  into  the  top  of  the  platten.  The 
body  of  the  fpindle  is  fuflained  in  the  centre  of  an  open 
frame  of  polifhed. iron,  i,  i,  2,  2,  3,  3,  fixed  to  it  in 
fuch  a  manner  as,  without  obftruaing  its  free  play,  to 
keep  it  in  a  fteady  direaion  ;  and  at  the  fame  time  t© 
ferve  for  fiifpendlng  the  platten.  This  frame  confifts 
of  two  parts  ;  the  upper  called  the  gar  ter  y  1,1;  the 
under,  called  the  crane y  2,2.  Thefe  are  conneaed  to¬ 
gether  by  two  fhort  legs  or  bolts,  3,  3  ;  which  being 
fixed  below  in  the  two  ends  of  the  crane,  pafs  upward, 
through  two  holes  in  the  till,  and  are  received  at  top 
into  two  eyes  at  the  ends  of  the  garter,  where  they  are 
fecured  by  ferews.  I  he  carriage  /  /  is  placed  a  foot 
below  the  platten,  having  its  fore-part  fupported  by  a 
prop  called  the  fore-j^ayy  while  the  other  refts  on  the 
winter.  On  this  carriage,  which  fiittains  the  plank, 
are  nailed  two  long  iron  bars  or  ribs ;  and  on  the  plank 
are  nailed  fhort  pieces  of  iron  or  Heel  called  cramp  ironsy 
equally  tempered  with  the  ribs,  and  which  Hide  upon  them 
when  the  plank  is  turned  in  or  out.  Under  the  carriage 
is  fixed  a  long  piece  of  iron  called  the  /pity  with  a  double 
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tened,  nailed  to  each  end  of  the  plank ;  and  to  the  out- 
fide  of  the  fpit  is  fixed  a  rounce  w,  or  handle  to  turn 
round  the  wheel.  Upon  the  plank  is  a  fquai*e  frame  or 
coffin,  in  which  is  inclofed  a  polifhed  ftone  on  which 
the  form  n  is  laid ;  at  the  end  of  the  coffin  are  three 
frames,  vi%.  the  two  tympans  and  frifket :  the  tympans 
0  are  fquare,  and  made  of  three  flips  of  very  thin  wood, 
and  at  the  top  a  piece  of  iron  ftill  thinner ;  that  called 
the  outer  iympan  is  fattened  with  hinges  to  the  coffin  : 
they  are  both  covered  with  parchment ;  and  between 
the  two  are  placed  blunkets,  which  are  neceffary  to  take 
off  the  impreffion  of  the  letters  upon  the  paper.  The 
frifket  is  a  fquare  frame  of  thiu  iron,  fattened  with 
hinges  to  the  tympan  :  it  is  covered  with  paper  cut  in 
the  neceffaiy  places,  that  the  (beet,  which  is  put  be¬ 
tween  the  Irificet  and  the  great  or  outward  tympan, 
may  receive  the  ink,  and  that  nothing  may  hurt  the 
margins.  To  re^mlate  the  margins,  a  fheet  of  paper 
is  fattened  upon  this  tympan,  which  is  called  the  tympan 
flayed  ;  and  on  each  fide  is  fixed  an  iron  point,  which 
makes  two  holes  in  the  fheet,  which  is  to  be  placed  on 
the  fame  points  when  the  impreflion  is  to  be  made  on 
the  other  fide.  In  preparing  the  prefs  for  working, 
the  parchment  which  covers  the  outer  tympan  is  wetted 
till  it  is  very  foft,  in  order  to  render  the  impreflion 
more  equable  ;  the  blankets  are  then  put  in,  and  fccured 
from  flipping  by  the  inner  tympan  :  then  while  one 
prefsman  is  beating  the  letter  with  the  balls  y,  covered 
with  Ink  taken  from  the  ink-block,  the  other  perfon 
places  a  flieet  of  white  paper  on  the  tympan-flieet  *, 
turns  down  the  frifleet  upon  it,  to  keep  the  paper  clean 
and  prevent  its  flipping  ;  then  bringing  the  tympans 
upon  the  form,  and  turning  the  rounce,  he  brings 
the  form  with  the  ftone,  &c.  weighing  about  300  ll\<. 
wei  rht,  under  the  platten  ;  pulls  witli  the  bar,  by 
which  means  the  platten  prefies  the  blankets  and  paper 
clofe-  upon  the  letter,  whereby  half  the  form  is  printed; 
then  cafing  the  bar,  he  draws  the  form  ftill  forward  ; 
gives  a  fecond  pull ;  and  letting  go  the  bar,  turns  back 
the  form,  takes  up  the  tympans  and  friflcet,  takes  out 
the  printed  fheet,  and  lays  on  a  frefh  one  ;  and  this  Is 
repeated  till  he  has  taken  off  the  impreflion  upon  the 
full  number  of  fheets  the  edition  is  to  confitt  of.  One 
fide  of  the  fheet  being  thus  printed,  the  form  for  the 
other  is  laid  upon  the  prefs,  and  worked  off  in  the  fame 
manner. 

Chinese  PRiNTiNGy  Is  performed  from  wooden  planks 
or  blocks,  cut  like  thofe  ufed  in  printing  of  callico, 
paper,  cards,  &c. 


Rolling-' refs  Print WGy  is  employed  in  taking  off 
prints  or  impreffions*  from  copperplates  engraven,  etch¬ 
ed,  or  feraped,  as  in  mezzotiiitos.  See  Engraving. 

This  art  is  faid  to  have  been  as  ancient  as  the  year 
1540,  and  to  owe  its  origin  to  Fiaiguerra,  a  Floren¬ 
tine  goldfmith,  who  pouring  fome  melted  brimftone 
on  an  engraven  plate,  found  the  exadl  impreflion  of 
the  engraving  left  in  the  cold  brimftone,  marked  with 
black  taken  out  of  the  ftrokes  by  the  liquid  fulphiir: 
upon  this  he  attempted  to  do  the  fame  on  filver  plates 
with  wet  paper,  by  rolling  it  fmootlily  with  a  roller  ; 
and  this  fucceeded  :  hut  this  art  was  not  ufed  in  Eng¬ 
land  till  the  reign  of  king  James  I.  when  it  was  brought 
from  Antwerp  by  Speed*  'Ihe  form  of  the  rolling- 
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Frintirg.  prefs,  the  compofition  of  the  luk  ufed  therein,  and  the 
manner  of  applying  both  in  taking  off  piiiits,  are  as  fol- 
low.: 

The  rolling-prefs  AL,  no  3.  may  be  divided  Into  two 
parts,  the  body  and  carnage  :  the  body  confifts  of 
two  wooden  cheeks  PP,  placed  perpendicularly  on  a 
ftand  or  foot  LM,  which  fuftains  the  whole  prefs. 
prom  the  foot  likewife  are  four  other  perpendicular 
pieces  r,  r,  c,  c,  joined  by  other  crofs  or  horizontal 
ones  dy  dy  dy  which  ferve  to  fnftain  a  fmootli  even  plank 
or  table  HIK,  about  four  feet  and  a  half  long,  two  feet 
and  a  half  broad,  and  an  inch  and  a  half  thick.  Into  the 
cheeks  go  two  wooden  cylinders  or  rollers,  DE,  FG, 
about  fix  inches  in  diameter,  borne  up  at  each  end  by 
the  cheeks,  whofe  ends,  which  are  leffened  to  about 
two  Inches  diameter,  and  called  trunnlonsy  turn  in  the 
cheeks  about  two  pieces  of  wood  in  form  of  half¬ 
moons,  lined  with  polifhed  Iron  to  facilitate  the  mo¬ 
tion.  Laftly,  to  one  of  the  trunnions  of  the  upper  rol¬ 
ler  is  faftened  a  crofs,  confifting  of  two  levers  AB,  or 
pieces  of  wood,  traverfing  each  other,  the  arms  of 
which  crofs  ferve  inftead  of  the  bar  or  handle  of  the 
letter-prefs,  by  turning  the  upper  roller,  and  when  the 
plank  is  between  the  two  rollers,  giving  the  fame  mo¬ 
tion  to  the  under  one,  by  drawing  the  plank  forward 
and  backward. 

The  ink  ufed  for  copperplates,  is  a  compofitlon 
made  of  the  ftones  of  peaches  and  apricots,  the  bones 
of  fheep  and  Ivory,  all  well  burnt,  and  called  Franks 
fort  blacky  mixed  with  nut-oil  that  has  been  well  boil¬ 
ed,  and  ground  together  on  a  marble,  after  the  fame 
manner  as  painters  do  their  colours. 

The  method  of  printing  from  copperplates  is  as 
follows :  They  take  a  fmall  quantity  of  this  ink  on  a 
rubber  made  of  linen-rags,  ftrongly  bound  about  each 
other,  and  therewith  fmear  the  whole  face  of  the  plate 
as  it  lies  on  a  grate  over  a  charcoal  fire.  The  plate  be¬ 
ing  fufficiently  inked,  they  firll  wipe  it  over  with  a 
foul  rag,  then  with  the  palm  of  their  left  hand,  and 
then  with  that  of  the  right ;  and  to  dry  the  hand  and 
forward  the  wiping,  they  rub  it  from  time  to  time  In 
whiting.  In  wiping  the  plate  perfeftly  clean,  yet 
without  taking  the  ink  out  of  the  engraving,  the  ad- 
drefs  of  the  workman  confilts.  The  plate  thus  prepa¬ 
red,  is  laid  on  the  plank  of  the  prefs  ;  over  the  plate 
is  laid  the  paper,  firil  well  molllencd,  to  receive  the 
impre'llion  ;  and  over  the  paper  two  or  three  folds  of 
flannel.  Things  thus  difpofed,  the  aims  of  the  crofs 
are  pulled,  and  by  that  means  the  plate  with  its  furni¬ 
ture  pafled  through  between  the  rollers,  which  pinching 
very  fljongly,  yet  equally,  prefles  the  moillened  paper 
into  the  lirokes  of  the  engraving,  whence  it  licks  out 
the  ink. 

Prints,  the  Imprefiions  taken  from  a  copperplate. 
See  the  lad  article,  and  Engraving. 

Strutt's  From  the  facility  of  being  multiplied,  prints  have 

DiSi,  of  derived  an  advantage  over  paintings  by  no  means  incon- 
JSngravers,  fiderable.  They  are  found  to  be  more  durable  ;  wdiich 
may,  however,  in  fome  degree  be  attiibuted  to  the  dif¬ 
ferent  methods  in  which  they  are  preferved.  Many  of 
the  beft  paintings  of  the  early  mailers  have  generally 
had  the  misfortune  to  be  either  painted  on  walls,  or  de- 
pofited  in  large  and  unfrequented,  and  confequeutly 
damp  and  deftrudiye,  buddings;  whilil  a  print,  palling, 
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at  dlftant  intervals,  from  the  portefeuiJIe  of  one  coHeftor  Printing, 
to  that  of  another,  is  preferved  without  any  great  exer-  Prior, 
tion  of  its  owner ;  And  hence  it  happens,  that  whild  ^ 
the  pidures  of  Raphael  have  mouldered#  from  their  walls, 
or  deferted  their  canvas,  the  prints  of  his  friend  andco- 
temporary  Mark  Antonio  Raimondi  continue  in  full 
perfedlon  to  this  day,  and  give  us  a  lively  idea  of  the 
beauties  of  thofe  paintings,  which,  without  their  alfift- 
ance,  had  been  loll  to  us  for  ever  5  or  at  leaft,  could 
have  been  only  known  to  us,  like  thofe  of  Zeuxis  and 
Apelles,  by  the  defcriptions  which  former  writers  on 
thefe  fubjeds  have  left  us. 

Independent  of  the  advantages  w^hlch  prints  afford 
us,  when  confidered  as  accurate  reprefen  tat  ions  of  paint¬ 
ings,  and  imitations  of  fuperior  produdions,  they  are 
no  lefs  valuable  for  their  pofitive  merit,  as  immediate 
Teprefeiitations  of  nature.  For  it  mull  be  recolleded, 
that  the  art  of  engraving  has  not  always  been  confined 
to  the  copying  other  produdions,  but  has  frequent¬ 
ly  itfelf  afpired  to  originality,  and  has,  in  this  light, 
produced  more  inllances  of  its  excellence  than  in  the 
other.  Albert  Durer,  Goltzius,  and  Rembrandt, 
amongll  the  Dutch  and  Germans  ;  Parmigiano  and 
Della  Bella  amongll  the  Italians,  and  Callot  amongll 
th#  French,  have  publiflied  many  prints,  the  fubjeds  of 
which,  there  is  great  reafon  to  fuppofe, ,  were  never 
painted.  7'hefe  prints  may  therefore  be  confidered  as 
original  pidures  of  thofe  mailers,  deficient  only  in  thofe 
particulars  In  which  a  print  mull  neceffarily  be  inferior 
to  a  painting. 

The  preceding  dllliiidion  may  perhaps  throw  fome 
light  on  the  proper  method  of  arranging  and  claffmg  a 
colledioii  of  prints,  which  has  been  a  matter  of  no  fmall 
difficulty.  As  an  art  imitating  another,  the  princi¬ 
pal  ffiould  take  the  lead,  and  the  delign,  compofitlon, 
and  drawing,  in  a  print,  being  previous  requifites  to  the 
manner  of  execution  and  finlfliing  ;  prints  engraved  af- 
ter  paintings  ffiould  be  arranged  under  the  name  of  the 
painter  ;  and  every  perfon  who  looks  upon  engraving 
only  as  auxiliary  to  painting,  will  confequently  adopt 
this  mode  of  arrangement.  But  when  engraving  is 
confidered  as  an  original  art,  as  imitating  nature  with¬ 
out  the  intervention  of  other  methods,  then  it  will  cer¬ 
tainly  be  proper  to  regulate  the  arrangement  according 
to  the  names  of  the  engravers. 

PRIOR,  in  general,  fomething  before  or  nearer 
the  beginning  than  another,  to  which  it  is  compared. 

Prior,  more  particularly  denotes  the  fuperior  of  a 
convent  of  monks,  or  the  next  under  the  abbot.  See 
Abbot. 

Priors  are  either  clavflral  or  conventuah  Convest^ 
tual  are  the  fame  as  abbots.  Clanjlral  prior,  is  he 
who  governs  the  religious  of  an  abbey  or  priory  in 
commendattiy  having  liis  jurifdidion  wholly  from  the 
abbot. 

Grand  PRiORy  is  the  fuperior  of  a  large  abbey, 
where  feveral  fuperiors  are  required. 

Prior  (Matthew),  an  eminent  Engliffi  poet,  w^as 
born  at  London  in  1664.  tiis  father  dying  while  he 
was  very  young,  an  uncle  a  vintner,  having  given  him 
fome  education  at  Weilminffer  fchool,  took  him  home 
in  order  to  breed  him  up  to  his  trade.  How^ever,  at 
his  leifure  hours  he  prolecuted  his  Ihidy  of  the  claf- 
iics;  and  efpecially  of  his  favourite  Horace.  This  in¬ 
troduced 
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Pribr.  troduced  him  to  fome  polite  company,  wlio  freqnent- 
ed  his  uncle’s  houfe  ;  among  whom  the  earl  of  Dor- 
fet  took  particular  notice  of  him,  and  procured  him  to 
be  font  to  St  John’s  college  in  Cambridge,  where,  in 
j6S6,  he  took  the  degree  of  A.  B.  and  afterv’-ards  be¬ 
came  fehow  of  that  college.  Upon  the  revolution,  Mr 
Prior  was  brought  to  court  by  the  earl  of  Dorfet ;  and 
in  1 690  he  was  made  fecretary  to  the  earl  of  Berkeley, 
plenipotentiary  at  the  Hague ;  as  he  was  afterward 
to  the  ambafTador  and  plenipotentiaiies  at  the  treaty 
of  Ryfwick  in  1697;  and  the  year  following  to  the 
earl  of  Portland,  ambaflador  to  the  court  of  France. 
He  w^as  in  1697  made  fecretary  of  ftate  for  Ireland  ; 
and  ill  1700  was  appointed  one  of  the  lords  commif- 
fioners  of  trade  and  plantations.  In  1710,  he  was 
fuppofed  to  have  had  a  fhare  in  writing  The  Examiner^ 
In  1 7 1 1 ,  he  was  made  one  of  the  commlflioners  of  the 
ciifloms ;  and  was  fent  minifter  plenipotentiary  to 
France,  for  the  negotiating  a  peace  with  that  king¬ 
dom.  Soon  after  the  acceffion  of  George  I.  to  the 
throne  in  1714,  he  prefentcd  a  memorial  to  the  court 
of  France,  requiring  the  demolilhlng  of  the  canal  and 
new  works  at  Mardyke.  The  year  following  he  was 
recalled ;  and  upon  his  arrival  was  taken  up  by  a 
warrant  from  the  houfe  of  commons,  and  ftrldlly  exa¬ 
mined  by  a  committee  of  the  privy-council.  Robert 
Walpole,  Efq;  moved  the  houfe  of  commons  for  an 
impeachment  againft  him  ;  and  Mr  Prior  was  ordered 
into  clofe  cuftody.  In  1717,  he  was  excepted  out  of 
the  of  grace  ;  however,  at  the  clofe  of  that  year, 
he  was  fet  at  liberty.  The  remainder  of  his  days  he 
fpent  in  tranquillity  and  retirement ;  and  died  in  1721. 
His  poems  are  well  known,  and  juilly  admired.  He 
is  faid  to  have  written  the  following  epitaph  for  him- 

Nobles  and  heralds,  by  your  leave. 

Here  lie  the  bones  of  Matthew  Prior, 

The  fon  of  Adam  and  of  Eve  : 

Let  Bourbon  or  Naffau  go  higher.” 

Alien  PkioRiESf  were  cells  of  the  religious  lioufes  In 
England  which  belonged  to  foreign  monafteries  :  for 
when  manors  or  tithes  were  given  to  foreign  convents,  the 
monks,  either  to  increafe  their  own  rule,  or  ratlier  to 
have  faithful  ftewards  of  their  revenues,  built  a  fmall 
convent  here  for  the  reception  of  fuch  a  number  as  they 
thought  proper,  and  couffituted  priors  over  them. — 
Within  thefe  cells  there  wa^  the  fame  diftinclion  as  in 
thofe  priories  which  were  cells  fubordinate  to  fome 
great  abbey  ;  fome  of  thefe  were  conventual,  and,  ha^ 
ving  priors  of  their  own  choofing,  thereby  became  entire 
focieties  within  themfelves,  and  received  the  revenues 
belonging  to  their  feveral  houfes  for  their  own  ufe  and 
benefit,  paying  only  the  ancient  apport  (a),  acknow¬ 
ledgment,  or  obvention,  at  firil  the  furplufage,  to  the 
foreign  houfe  ;  but  others  depended  entirely  on  the  fo¬ 
reign  houfes,  who  appointed  and  removed  their  priors 
at  pleafure.  Thefe  tranfmitted  all  their  revenues  to 
the  foreign  head  houfes ;  for  which  reafon  their  eflatcs 
were  generally  feized  to  carry  on  the  wais  between 
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England  and  France,  and  reftored  to  them  again  on  re¬ 
turn  of  peace.  Thefe  alien  priories  were  moll  of  them 
founded  by  fuch  as  had  foreign  abbeys  founded  by  them¬ 
felves  or  by  fome  of  their  family. 

The  whole  number  is  not  exadlly  afeertained  ;  the 
Monafticon  hath  given  a  lift  of  100 :  Weever,  p.  338^- 
fays  1 1  o. 

Some  of  thefe  cells  were  made  indigenous  or  deni¬ 
zen,  or  endenized.  The  alien  priories  were  lirll  feized 
by  Edward  I.  1285,  on  the  breaking  out  of  the  war 
between  France  and  England ;  and  it  appears  from  a 
roll,  that  Edward  II.  alfo  feized  them,  though  this  is 
not  mentioned  by  our  hiftorians ;  and  to  thefe  the 
of  reftitution  i  Ed.  III.  feems  to  refer. 

In  1337>  Edward  III.  confifcated  their  eftates,’ 
and  let  out  the  priories  themfelves  with  all  their  lands 
and  tenements,  at  his  pleafure,  for  23  years  ;  at  the 
end  of  which  term,  peace  being  concluded  between  the 
two  nations,  he  reflored  their  eftates  1361,  as  appears 
by  his  letters  patent  to  that  of  Montacute,  county  of  So- 
merfet,  printed  at  large  in  Rymer,  vol.  vi.  p.  311.  and" 
traiiflated  in  Weever’s  Funeral  Monuments^  p.  339.  At 
other  times  he  granted  their  lands,  or  lay  penllons  out 
of  them,  to  divers  noblemen.  They  were  alfo  feque- 
ftered  during  Richard  II.’s  reign,  and  the  head  mona-, 
fteries  abroad  had  the  king’s  liceuce  to  fell  their  lands  to 
other  religious  houfes  here,  or  to  any  particular  perfons 
who' wanted  to  endow  others.- 

Henry  IV.  began  his  reign  with  fii owing  fome  fa¬ 
vour  to  the  alien,  priories,  reftoring  all  the  conventual 
ones,  only  referving  to  hirnfelfin  time  of  w^arwhat  they 
paid  ill  time  of  peace  to  the  foreign  abbeys. 

They  were  all  diffolved  by  ad  of  parliament  2. 
Henry  V.  and  all  their  eftates  vefted  in  the  crown, 
except  fome  lands  granted  to  the  college  of  Fothering- 
hay.  The  ad  of  diftblution  is  not  printed  in  the  fta^ 
tute  books,  but  it  is  to  be  found  entire  in  Rymer’s  Fce^ 
derur  IX.  283.  and  in  the  Parliament  Rolls,  vol.  ivv 
p.  22.  In  general,  thefe  lands  were  appropriated  to- 
religious  ufes.  Henry  VI.  endowed  his  foundations  at 
Eton  and  Cambridge  with  the  lands  of  the  alien  prio¬ 
ries,  In  purfuance  of  his  father’s  defign  to  appropriate 
them  all  to  a  noble  college  at  Oxford.  Others  were 
granted' In  fee  to  the  prelates,  nobility,  or  private  per¬ 
fons.  Such  as  remained  in  the  crown  were  granted  by 
lienry  VI.  1440,  to  archbifhop  Chichley,  &c.  and. 
they  became  part  of  his  and.  the  royal  foundationb. 
See  Some  Account  of  Alien-Priortes^  &c.  in  two  volumes 
odavo. 

PRIORITY,  the  relation  of  fomething  confidered 
as  prior  to  another.  '  . 

Priority,  in  law,  denotes  an  antiquity -of  tenure, 
in  comparlfon  of  another  lefs  ancient. 

PRISCIANUS,  ail  eminent  grammarian,  born  at 
Ciefarea,  taught  at  ConftantinOple  with  great  reputa¬ 
tion  about  the  year  525.  Laureiitius  Valla  calls  Pri- 
fclan,  Donatus,.  and  Servlus,  triumviri  in  re  grammatica  ; 
and  thinks  none  of  the  ancients  who  wrote  after  them 
fit  to  be  mentioned  with  them.  He  oompofed  a  work 
De  arte  grammatical  which  was  firft  printed  by  Aldus 

at 
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(a)  ^pportus  or  apportapum  (from perfare),  an  acknowledgment,  oblation,  or  obvention,  to  the  mother  houf« 
iir  church.  Du  Cange. 
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rnfclllla-  at  Venice  in  1476  ;  and  another  De  naturaUus  qua- 
fiombus,  which  he  dedicated  to  Chofrocs  king  of  Per- 
Vriilis  which,  he  tranflated  Dionyfius^s  deferip- 

t  --  i  tion  of  the  world  into  Latin  verfe.  A  perfon  who 
writes  falfe  Latin,  is  proverbially  faid  to  **  break  Prif- 
cian^s  head/* 

PRISCILLT.ANTSTS,  in  churchduftory,  Chriftian 
heretics,  fo  called  from  their  leader  Prifcillian,  a  Spa¬ 
niard  by  birth,  and  biihop  of  Avila.  He  is  faid  to 
have  praftifed  magic,  and  to  have  maintained  the  prin¬ 
cipal  errors  of  the  Manichees  ;  but  his  peculiar  tenet 
was,  That  it  Is  lawful  to  make  falfe  oaths  in  order  to 
fupport  one’s  caufe  and  interefls. 

PRISM,  an  oblong  folid,  contained  under  more 
than  four  planes,  whofe  bafes  are  equal,  parallel,  and 
alike  lituated.  See  Optics,  n"  142. 

PRISON,  a  gaol,  or  place  of  confinement. 

Lord  Coke  obferves,  that  a  prifon  is  only  a  place 
of  fafe  cuflody,  fal^a  cujlodiay  not  a  place  of  puniih- 
ment.  If  this  be  fo,  and  it  cannot  be  queftioned,  pri- 
fons  ought  not  to  be,  what  they  are  in  moil  parts  of 
of  Europe,  loathfome  dungeons.  Any  place  where 
a  perfon  is  confined  may  be  faid  to  be  a  prifon;  and 
when  a  procefs  is  ifiiied  againft  one,  he  mud,  when 
arrefled  thereon,  either  be  committed  to  prifon,  or  be 
bound  in  a  recognizance  with  fureties,  or  elfe  give  ball, 
according  to  the  nature  of  the  cafe,  to  appear  at  a  cer¬ 
tain  day  in  court,  there  to  make  anfwcr  to  what  is  al¬ 
leged  againft  him.  Wliere  a  perfon  is  taken  and  fent 
to  prifon,  in  a  civil  cafe,  he  may  be  releafed  by  the 
plaintiff  in  the  fuit  ;  but  if  it  be  for  treafon  or  felony, 
he  may  not  regularly  be  difeharged,  until  he  is  indi6fed 
of  the  faft  and  acquitted.  See  Indictment,  and  the 
next  article. 

PRISONER,  a  perfon  reftrained  or  kept  in  prifon 
upon  an  a£lion  civil  6r  criminal,  or  upon  commend- 
ment :  and  one  may  be  a  prifoner  on  matter  of  record 
or  matter  of  fa^.  A  prifoner  upon  matter  of  record, 
is  . he  who,  being  prefent  in  court,  is  by  the  court  com¬ 
mitted  to  prifon  ;  and  the  other  is  one  carried  to  pri¬ 
fon  upon  an  arrett,  whether  it  be  by  the  Iheriff,  con- 
ftable,  or  other  officer. 

PRISTIS,  the  SAWFISH,  is  generally  confidered 
as  a  fpecies  of  the  /qualm  or  Jhark  genus,  comprehending 
under  it  feveral  varieties.  Mr  Latham,  however,  is  of 
opinion  that  it  ought  to  be  confidered  as  a  diftin£f  ge¬ 
nus  itfelf,  and  that  the  charadfeilftics  of  the  feveral 
varieties  are  fufficlent  to  conftitute  them  dlftinft  fpe¬ 
cies.  According  to  him  therefore  the  prijlis  is  a  genus 
belonging  to  the  order  of  amphibia  nantes  ;  and  its  cha- 
tafters  are  as  follow  :  A  long  plane  beak  or  fnout,  with 
fpinCs  growing  like  teeth  out  of  both  edges  ;  four  or 
five  Jptraculay  or  breathing  apertures,  in  the  lides  of  the 
K^eck  :  the  body  is  oblong  and  almoft  round,  with  a 
rough  coriaceous  fkln  ;  the  mouth  is  fituated  in  the 
iowei*  part  of  the  head  ;  and  the  noftrils,  before  the 
mouth,  are  half  covered  with  a  membranaceous  lobe ; 
behind  the  eyes  are  two  oval  holes  ;  the  ventral  fins  ap¬ 
proach  one  another,  and  in  the  male  are  placed  about 
the  organs  of  generation  ;  there  are  no  fins  at  the  anus. 
Of  this  genus  our  author  enumerates  five  fpecies. 

I .  Pnjlis  anttquorum.  The  head  is  rather  flat  at  top ; 
the  eyes  large,  with  yellow  irides ;  behind  each  is  a 
hole,  which  fome  have  fuppofed  may  lead  to  an  organ 
hearing.  The  mouth  is  well  furuifhed  with  teeth, 


but  they  are  blunt,  fcrving  rather  to  bruife  its  prey 
than  to  divide  it  by  cutting-  Before  the  mouth  are 
two  foramina,  fuppofed  to  be  the  noftrils.  The  ro- 
Jirumy  beak,  or  fnout,  is  in  general  about  onMhird  of 
the  total  length  of  the  fifn,  and  contains  in  fome  18, 
in  others  as  far  as  23  or  24  fpines  on  each  fide  ;  thefe 
are  ver)"  flout,  much  thicker  at  the  back -part,  and 
channelled,  inclining  to  an  edge  forwards.  The  fins 
are  feven  in  number — viz.  two  dorfal,  placed  at  fome 
diftance  from  each  other — two  peAoral,  taking  rife 
juft  behind  the  breathing-holes,  which  are  five''  in  num¬ 
ber — two  ventral,  fituated  almoft  underneath  the  firft 
dorfal — and  laftly  the  caudal,  occupying  the  tail  both 
above  and  beneath,  but  longeft  on  the  upper  part.  The 
general  colour  of  the  body  is  a  dull  grey,  or  brownifh, 
growing  paler  as  it  approaches  the  belly,  where  It  is 
nearly  white.  2.  PeSinatusy  which,  with  the  former 
fpecies,  grows  to  the  largeft  fize  of  any  that  have  yet 
come  under  the  infpedlion  of  the  naturalift,  fome  fpe- 
cimens  meafuring  1 5  feet  in  length.  The  pedlinatus 
differs  from  the  priftis  antiquorum,  in  having  the  fnout 
more  narrow  in  proportion  at  the  bafe,  and  the  whole 
of  it  more  (lender  in  all  its  parts  ;  whereas  the  firll  is 
very’ broad  at  the  bafe,  and  tapers  confiderably  from 
thence  to  the  point.  The  fpines  on  each  fide  alfo  arc 
longer  and  more  (lender,  and  vary  from  25  to  34  in  the 
different  fpecimens  :  we  have  indeed  been  informed  of 
one  which  contained  no  lefs  than  36  fpines  on  each  fide 
of  the  fnout ;  but  we  muft  confefs  that  we  have  never 
been  fortunate  enough  to  have  feen  fuch  a  fpecimen. 
3.  Cufpidatusy  of  vVhich  our  author  has  feen  only  two 
fpecimens,  the  one  about  a  foot  and  a  half  in  length, 
and  the  other  more  than  two  feet  and  a  half.  In  both 
of  thefe  were  28  fpines  on  each  fide;  but  the  diflln- 
giiifhing  feature  is  in  the  fpines  .themfelves,  being  par¬ 
ticularly  fiat  and  broad,  and  lhaped  at  the  point  more 
like  the  lancet  ufed  by  furgeons  in  bleeding,  than  any 
other  figure.  We  believe  that  no  other  author  has 
hitherto  taken  notice  of  this  fpecies.  4.  Microdony  of 
which  the  total  length  is  28  inches,  the  fnout  occupy¬ 
ing  10  ;  from  the  bafe  of  this  to  that  of  the  pectoral 
fins  four  inches  ;  between  the  pectoral  and  ventral  fins 
fix.  The  two  dorfal  fins  occupy  nearly  the  fame  pro¬ 
portions  in  refpedl  to  each  other ;  but  the  hinder  one 
is  the  fmalleft,  and  all  of  them  are  greatly  hollowed 
out  at  the  back-part,  much  more  fo  than  in  the  two 
firft  fpecies.  The  fnout  differs  from  that  of  every 
other,  in  feveral  particulars  :  it  is  longer  in  proportion, 
being  more  than  one-third  of  the  whole  fifh.  The 
fpines  do  not  (land  ^out  from  the  Tides  more  than  a 
quarter  of  an  inch,  and  from  this  circumftaiice  feem 
far  lefs  capable  of  doing  injury  than  any  other  fpecies 
yet  known.  5.  Cirratusy  of  which,  continues  our  au¬ 
thor,  we  have  only  met  with  one  fpecimen,  which  was 
brought  from  Port  Jackfon  in  New  Holland.  It  is  a 
male,  and  the  total  length  about  40  inches  :  the  fnout> 
from  the  tip  of  it  to  the  eye,  1 1  :  the  fpines  widely 
different  from  any  of  the  others ;  they  are  indeed 
placed,  as  ufual,  on  the  edge,  but  are  continued  on 
each  fide  even  beyond  the  eyes.  The  longer  ones  are 
(lender,  fharp,  fomewhat  bent,  and  about  20  in  num¬ 
ber  ;  and  between  thefe  are  others  not  half  the  length 
of  the  primal  ones,  between  fome  three  or  four,  be¬ 
tween  others  as  far  as  fix  ;  and  in  general  the  middle 
one  of  thefe  fmaller  feries  is  the  longeft  :  befide  thefe  a 

feries 


p  R  I  r  52 

feric?  of  minute  ones  may  be  perceivetl  beneath,  at  the 
.  !! .  vei7  edge.  In  the  fnout  likewife  another  fingularity 
occurs  ;-^aboiit  the  middle  of  it,  on  each  fide,  near 
the  edge,  arifes  a  flexible,  ligamentous  cord,  about 
three  inches  and  a  half  in  length,  appearing  not  un¬ 
like  the  beards  at  the  mouth  of  fome  of  the  gadus  or 
cod  genus,  and  no  doubt  as  pliant  in  the  recent  ftate. 
The  colour  of  the  fiOi  is  a  pale  brown  :  the  breathing 
apertures  four  in  number  :  the  mouth  furnifhed  with 
five  rows  of  minute,  but  vei7  fharp  teeth.  See  Plate 
CCCCXVI.  where  the  fnout  marked  i  is  that  of  the 
priftis  antiquonim  ;  that  marked  2,  of  pedfiiiatus ;  and 
that  marked  4,  of  microdon  :  the  entire  fifh  is  the  cir- 
ratus. 

PRIVATEERS,  are  a  kind  of  private  men  of  war, 
the  perfons  concerned  wherein  admiiiifter  at  their  own 
coils  a  part  of  a  war,  by  fitting  out  thefe  ihips  of 
force,  and  providing  them  with  ail  military  llores ; 
and  they  have,  inftead  of  pay,  leave  to  keep  what 
they  take  from  the  enemy,  allowing  the  admiral  his 

fhare,  &c.  ^  •  n  1 

Privateers  may  not  attempt  any  tiling^  againil  the 
laws  of  nations  ;  as  to  aifault  an  enemy  in  a  port  or 
haven,  under  the  protedion  of  any  prince  or  republic, 
whether  he  be  friend,  ally,  or  neuter  ;  for  the  peace 
of  fuch  places  miift  be  inviolably  kept :  therefore,  by 
a  treaty  made  by  King  William  and  the  States  of  Hol¬ 
land^  before  a  commimon  ihall  be  granted  to  any  pri¬ 
vateer,  the  commander  is  to  give  fecurity,  if  the  fiiip. 
be  not  above  150  tons,  in  L,  1500,  and  if  the  fiiip 
exceeds  that  burden,  in  L.  3000,  that  they  will  make 
fatisfa61:ion,for  all  damages  which  they  fhall  commit  in 
their  courfes  at  fca,  contrary  to  the  treaties  with  that 
ftate,  on  pain  of  forfeiting  their  commifllons ;  and  the 
fiiip  is  made  liable. 

Befides  thefe  private  commiflions,  there  are  fpecial 
^Jacob's  rommiftions  for  privateers,  granted  to  commanders  of 
l^uivDia.  take  pay;  who  are  under  a  marine 

difcipline  ;  and  if  they  do  not  obey  their  orders,  may 
be  punifiied  with  deatR:  and  the  wars  in  later  ages 
have  given  occafion  to  princes  to  iflue  thefe  commif- 
fions,  to  annoy  the  enemies  in  their  commerce,  and 
hinder  fuch  fupplies  as  might  ftrengthen  them  or 
lengthen  out  the  war ;  and  likewife  to  prevent  the  fe- 
paratioii  of  fiiips  of  greater  force  from  their  fleets  or 
fquadrons. 

Ships  taken  by  privateers  were  to  be  divided  into 
five  parts ;  four  parts  whereof  to  go  to  the  perfons  in- 
terefted  in  the  privateer,  and  the  fifth  to  his  Majefty 
and  as  a  farther  encouragement,  privateers,  &c.  de- 
ftroying  any  French  man  of  war  or  privateer,  (hall  re¬ 
ceive,  for  every  piece  of  ordnance  in  the  fiiip  fo  taken, 
L.  10  revvard,  &c. 

By  a  particular  ftatute  lately  made,  the  lord  admi¬ 
ral,  or  commifiioners  of  the  admiralty,  may  grant  com¬ 
miflions  to  commanders  of  privateers,  for  taking  (hips, 
&c.  which  being  adjudged  prize,  and  the  tenth  part 
paid  to  the  admiral,  &c.  wholly  belong  to  the  owners 
of  the  privateers  and  the  captors,  in  proportions  agreed 
on  between  themfelves. 

PRIVATION,  in  a  general  fenfe,  denotes  the  ab- 
fence  or  want  of  fomethiiig  ;  in  which  fenfe  darknefs  is 
only  the  privation  of  light. 

PRIVATIVE,  ill  grammar,  a  particle,  which,  pre¬ 
fixed  to  a  word,  changes  it  into  ^  contrary  fenfe.  Thus, 
VoL.  XV.  Part  11. 
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among  the  Creeks,  the  «  is  ufed  as  a  privative  ;  as  in  Priv^nuR^ 

a-6jof,  alhej/ly  acepha/us,  &c. - The  l.atins  have  their 

privative  in;  as,  incorrigibillsy  indec/inahihs,  8cc. - The  ^  m..I 

Englifii,  French,  &c.  on  occafion  borrow  both  the  La¬ 
tin  and  Greek  privatives. 

PRIVERNUM,  (Livy,  Virgil)  ;  a  town  of  the 
Volfci,  in  Latiiim,  to  the  eaft  of  Setia.  Privernates^ 
the  people.  Whofc  ambafladors  being  aficed,  What 
piinifiiment  they  deferved  for  their  revolt?  anfvvered, 

What  thofe  deferve  who  deem  themfelves  worthy  of 
liberty.  And  again,  being  afleed  by  the  Roman  coii- 
ful,  fiiould  the  piinifiimeiit  be  remitted.  What  peace 
was  to  be  expedled  with  tliem  ?  If  you  grant  a  good 
peace,  you  may  hope  to  have  it  fiiicere  and  lafting ; 
but  if  a  bad  one,  you  may  well  eXped  it  of  fiiort  con¬ 
tinuance.  At  which  anfwer,  the  Romans  were  fo  far 
from  being  difpleafed,  that  by  a  vote  of  the  people 
they  had  the  freedom  of  the  city  granted  them.  Prl- 
Sernas,  atis,  tlie  epithet.  The  town  is  noiv  called  Pi- 
perno  Vecchio,  fituated  in  the  Campania  of  Rome.  E. 

Long.  10.  o.  N.  Lat.  41.  30.  » 

PRIVET,  in  botany.  See  Ligustrum. 

PRIVILEGE,  in  law',  fome  peculiar  benefit  grant¬ 
ed  to  certain  perfons  or  places,  contrary  to  the  ufual 
courfe  of  the  law.  ^ 

Privileges  are  faid  to  be  perfonal  or  real, 

Perfonal  privileges  are  fuch  as  are  extended  to  peers, 
ambafladors,  members  of  parliament,  and  of  the  con¬ 
vocation,  &c.  See  Lords,  Ambassador,  Parlia¬ 
ment,  Arrest,  d:c. 

A  real  privilege  is  that  granted  to  fome  particular 
place;  as  the  king’s  palace,  the  courts  at  Wellminfter, 
the  univerfities,  &c. 

Privileges  of  the  Clergy*  See  Clergv. 

PRIVY,  in  law,  is  a  partaker,  or  perfon  having 
an  intereft,  in  any  aeftion  or  thing.  In  this  fenfe  they 
fay,  privies  in  blood :  every  heir  in  tail  is  privy  to  re¬ 
cover  the  land  intailed.  In  old  law-books,  merchants 
privy  are  oppofed  to  merchants  firangers.  Coke  men¬ 
tions  four  kinds  of  privies.  Privies  in  blood,  as  the 
heir  to  his  father ;  privies  in  reprefentation,  as  execu¬ 
tors  and  admiiiiftrators  to  the  deceafed;  privies  in  eftate, 
as  he  in  reverfion,  and  he  in  remainder  donor  and  do¬ 
nee  ;  lefibr  and  lefiee  :  laftly,  privy  in  tenure,  as  the 
lord  by  efeheat ;  /.  e,  when  land  efeheats  to  the  lord  for 
want  of  heirs. 

PRivr-Council.  See  Council.  The  king’s  will  it 
the  foie  conftituent  of  a  privy  counfellor ;  and  it  alfo 
regulates  their  number,  which  in  ancient  times  w'as 
about  twelve.  Afterwards  it  increafed  to  fo  large  a 
number,  that  it  w'as  found  inconvenient  for  fecrecy 
and  difpatch  ;  and  therefore  Charles  II.  hi  1679, 
mited  it  to  30  ;  whereof  15  were  principal  officers  of 
ftate,  and  to  be  counfellors  ex  officio  ;  and  the  other  1 5 
were  compofed  of  10  lords  and  five  commoners  of  the 
king’s  chooling.  Since  that  time  however  the  number 
has  been  much  augmented,  and  now  continues  indefi¬ 
nite.  At  the  fame  time  alfo,  the  ancient  office  of  lord^ 
prcfident  of  the  council  w^as  revived,  in  the  perfon  of 
Anthony  earl  of  Shaftelbury.  Priv7-counfellors  arc 
made  by  the  king’s  nomination,  without  either  patent 
or  grant ;  and,  on  taking  the  iieceflary  oaths,  they  be¬ 
come  immediately  privy-coiinfellors  during  the  life  of 
the  king  that  choofes  them,  but  fubjeft  to  removal  at 
his  diferetion. 

3  X  Any 
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Any  naturnl  born  fubjeft  of  England  is  capable  of 
being  a  member  of  the  privy- council ;  taking  the  pro¬ 
per  oaths  for  fecurity  of  the  government,  and  the  tell 
for  fecurity  of  the  church.  By  the  a(5l  of  fettlement, 

and  13  W.  TIL  cap.  2.  it  is  eiiadled,  that  no  perfon 
bcTU  out  of  the  dotnli  ions  of  the  crown  of  England, 
iinlefs  bern  of  Englifli  parents,  even  tliciigh  natura¬ 
lized  by  parliament,  fliall  be  capable  of  being  of  the 
privy-eouncil.  Tlie  duty  of  a  pri^’y-collnfellor  appears 
iiom  the  oath  of  oflice,  which  coiififts  of  feven  articles. 
I.  To  advife  the  king  aecording  to  the  bell  of  his  cun¬ 
ning  and  difcrction.  2.  To  advife  for  the  king's 
honour  and  good  of  the  public,  without  partiality, 
through  alfeflion,  love,  meed,  doubt,  or  dread.  3. 
To  keep  the  king's  coiinlel  fecret.  4.  To  avoid  cor¬ 
ruption.  5.  To  help  and  llrengthen  the  execution  of 
what  foall  be  there  refolved.  6.  To  wlthftand  all  per- 
fons  who  would  attempt  the  contrary.  And,  lallly, 
in  general,  7.  To  cbfei  ve,  keep,  and  -do  all  that  a  good 
and  true  counfellcr  ought  to  do  to  his  fovcreigri  lord. 

The  privy-coinicil  is  the  f  nirtim  mobile  of  the  Hate, 
and  that  which  gives  the  motion  and  diredlion  to  all 
the  inferior  parts.  It  ig  likewife  a  court  of  julliee  of 
great  antiquity  ;  the  primitive  and  ordinary  way  of  go¬ 
vernment  in  England  being  by  the  king  and  privy- 
council.  It  lias  been  frequently  iifed  by  all  oiir  kings 
for  determining  controvalies  of  .great  imiportance  : 
the  ordinary  judges  have  fometimes  declined  giving 
judgment  till  they  had  confulted  the  king  and  privy- 
coimcil  ;  and  tlie  parliament  have  frequently  referred 
fnatters  of  high  mome^it  to  the  fame,  as  being  by  long 
experience  better  able  to  judge  of,  and,  by  their  fc- 
crecy  ar  d  expedition,  to  tranfacl  foine  Hate  affairs,  than 
the  lords  and  commons.  At  prefeiit,  the  privy-coun¬ 
cil  takes  cognizance  of  few  or  no  matters  except  fuch 
as  cannot  well  be  determined  by  the  known  laws  and 
ordinary  courts  ;  fuch  as  matters  of  complaint  and  fud- 
3en  emergencies  :  tlieir  conflant  bufinefs  being  to  con- 
fult  for  the  public  good  in  affairs  oT  Hate.  1'his  power 
of  the  privy-council  is  to  inquire  into  all  offences  againH 
the  government,  and  to  commit  the  offenders  to  fafe 
cuHody,  in  order  to  take  their  trial  in  fome  of  the 
courts  of  law.  But  tlieir  jurifdifllon  herein  i«  only  to 
inquire,  and  not  to  puiiiHi  ;  and  the  perfons  committed 
by  tliein  are  intitled  tc>  their  habeas  corpus  by  Hatute 
1 5  Car.  I.  cap.  10.  as  much  as  if  committed  by  an  or¬ 
dinary  juHiee  of  the  peace. 

In  plantation  or  admiralty  caufes,  wEich  arife  out  of 
the  junfdi<Hion  of  this  kingdom,  and  in  matters  of  lu¬ 
nacy  and  idiocy,  the  pnvy-council  has  cognizance, 
even  in  queHions  of  extenfive  propeitvq  being  the  court 
of  appeal  in  fuch  caufes  ;  or,  rather, ‘the  appeal  lies  to 
the  king's  majeHy  liimfelf  in  council.  From  all  the 
dominions  of  the  crown,  excepting  Great  Britain  and 
Ireland,  an  appellate  jurifclidion  (in  the  laH  refort) 
is  veHed  in  this  tribunal';  which  ufually  exercifes  its  judi¬ 
cial  authority  in  a  committee  of  the  whole  privy-coun¬ 
cil,  who  hear  the  allegations  and  proofs,  and  make 
their  report  to  his  majeHy  in  council,  by  whom  the 
judgment  is  finally  given. 

Anciently,  to  Hrikc  in  the  houfe  of  a  privy-counfel- 
lor,  oreifewhere  in  his  prefence,  was  grievoufly  punilh- 
ed  :  by  3  Hen.  VII.  cap.  14,  if  any  of  the  king’s  fer- 
vants  of  his  houfehoM  confpire  or  inaagine  to  take 
away  the  life  of  a  privy-coiinftllor,  it  is  fdony,  though 


nothing  fhall  be  done  upon  it ;  and  by  9  Ann,  cap.  16-  rrxvf* 
It  is  enadled,  that  any  perfons  who  Hiall  unlawfuHy  at-  li 
tempt  to  kill,  or  Hiall  unlawfully  affault,  and  Hrike,  or 

wouihI,  any  piivy-counfellor  in  the  execution  of  his  of-  - 

fice,  Hiall  be  fekwis,  and  fuffer  death  as  fuch.  Witli 
advice^  of  this  council,  the  king  iffiics  proclamations 
that  bind  the  fubjed,  provided  they  be  not  contraiy 
to  law.  In  debates,  the  iowell  delivers  his  opinion  liril, 
the  king  laH  ;  and  thereby  determines  the  matter.  A 
council  is  never  held  without  the  prefence  of  a  fecretarr 
of  Hate. 

The  diffolutiori  of  the  privy-council  depends  upon 
the  king’s  pleafure  ;  and  he  may,  whenever  he  thinks 
proper,  difeharge  any  particular  member,  or  the  whole 
of  it,  and  appoint  another.  By  the  common  law  alfo 
it  was  diffolved  tpfo  faElo  by  the  king’s  demife,  as  deri¬ 
ving  all  its  authority  from  him.  But  now,  *to  prevent 
the  inconveniences  of  having  no  council  in  being  at  the 
acceflion  of  a  new  prince,  it  is  enabled,  by  6  Ann, 
cap.  7.  tliat  the  privy-council  Hiall  continue  for  fix 
months  after  the  demife  of  the  crown,  unlefs  fooner  de¬ 
termined  by  the  fiicceffor.  BlackjL  Com>  book  i.  p.  229, 

<Scc. 

The  officers  of  the  privy-courrcil  are  four  clerks  of 
the  council  in  ordinary,  three  clerks  extraordinar}q  a 
keeper  of  the  records,  and  two  keepers  of  the  council- 
chamber.  See  President, 

Pkirr  Seah  a  feal  which  the  king  ufes  previoiifly  to 
fuch  grants,  &:c.  as  are  afterwards  to  pafs  the  great  feal. 

The  privy  feal  is  alfo  fometimes  uled  in  matters  of  lefs 
coiifequence,  which  do  not  require  the  great  feal. 

Lord  Prift  Sea/,  See  KEhPKR  of  the  Pii^cy  Seal, 

Clerks  af  the  Pru  t  Seal.  See  Clerk. 

Privy  Chamber,  See  Chamber. 

PRIZE,  or  Prise,  in  maritime  affairs,  a  veffel 
taken  at  fea  from  the  enemies  of  a  Hate,  or  from  pi¬ 
rates  ;  and  that  cither  by  a  man  of  war,  a  priv^teci> 

See,  having  a  commiffion  for  that  purpofe. 

Veffels  are  looked  on  as  prize,  if  they  fight  under 
any  other  Haiidard  than  that  of  the  Hate  from  which 
they  have-  their  commiffion  ;  if  they  have  110  charter- 
party,  invoice,  or  bill  of  lading  aboard  ;  if  loaded  with 
effeiHs  belonging  to  the  king’s  enemies,  or  with  contra¬ 
band  goods. 

In  Hiips  of  war,  the  prizes  are  to  be  divided  among 
the  officers,  feamen.  Sic,  as  his  MajeHy  fhall  appoint 
by  proclamation  ;  but  among  privateers,  the  divifion  is 
according  to  the  agreement  between  the  owners. 

By  Hat.  13  Geo.  II.  c.  4.  judges  and  officer's,  fail¬ 
ing  of  their  duty  in  refpeA  to  the  condemnation  of 
prizes,  forfeit  L.  500,  with  full  coHs  of  fuit ;  one  moiety 
to  the  king,  and  the  other  to  the  informer. 

PROA,  FLYING,  in  navigation,  is  a  name  given  to 
a  veffel  ufed  in  the  fouth  feas,  becau.'e  with  a  briffi 
trade-wind  it  fails  near  20  miles  an  hour.  In  the  con- 
Hrii6lion  of  the  proa,  the  head  and  Hern  are  exaflly 
alike,  but  the  Tides  ai*e  very  different ;  the  fide  intend¬ 
ed  to  be  always  the  lee-fide  being  flat  ;  and  the  wind¬ 
ward  fide  made  rounding,  in  the  manner  of  otiier  veffels  ; 
and,  to  prevent  her  over-fetting,  which  from  her  fmall 
breadth,  and  the  Hraight  run  of  her  leeward  fide, 
would,  without  this  precaution,  infallibly  happen,  there 
is  a  frame  laid  out  to  her  from  windward,  to  the  end 
of  which  is  faHened  a  log,  fafliloned  into  the  fhape  of 
a  fauJl  boat j  and  made  hollow.  The  weight  of  the 

frame 
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frame  is  intended  to  balance  the  proa,  and 
boat  is  by  its  buoyancy  (as  it  is  always  in  the  water) 
to  prevent  her  overfetting  to  windward ;  and  this  frame 
is  ufually  called  an  outri^^er.  The  ^  body  of  the  vef- 
fel  is  made  of  two  pieces  joined  endwife,  and  fewed  to¬ 
gether  with  bark,  tor  there  is  no  iron  iifed  about  her  ; 
fhe  is  about  two  inches  thick  at  the  bottom,  which,  at 
the  gunwale,  is  reduced  to  lefs  than  one.  The  fail 
is  made  of  matting,  and  the  mart,  yard,  boom,  and 
outriggers,  are  all  made  of  bamboo.  See  AnfoiC s  Voyage^ 
quaito,  p.  34T. 

PROBABILITY  is  a  word  of  nearly  the  fame  im- 
port  with  likelihood.  It  denotes  the  appearance  of 
truth,  or  that  evidence  arifing  from  the  preponderation  - 
of  argument  which  produces  opinion.  (See  Opinion.) 
I^ocke  clafles  all  arguments  under  the  heads  of  demon- 
frative  and  probahie:  Hume  wdth  greater  accuracy  di¬ 
vides  them  into  demonflratlonSy  proofs^  and  probabilities, 
Hemonftration  produces  fctence  ;  proof,  belltj  ;  and  pro¬ 
bability,  opinion. 

Hardly  any  thing  is  fufceptible  of  ft ri^  demonft ration 
befides  the  mathematical  fciences,  and  a  few  propofitlons 
in  metaphyheal  theology.  Phylics  reft  upon  principles 
capable,  fome  of  them,  of  complete  proof  by  expenence, 
and  others  of  nothing  more  than  probability  by  analogi¬ 
cal  reafoning.  What  has  uniformly  happened,  we  expcdl 
•wdth  the  fulleft  confidence  to  happen  again  in  fimilar 
circumftances ;  what  frequent ty  happened,  we  like- 
wife  expedt  to  happen  again;  but  our  expedlation  is  not 
confident.  Uniform  experience  is  proof ;  frequent  experi¬ 
ence  is  probability.  The  ftrongeil  man  has  always  been 
able  to  lift  the  greateft  weight ;  and,  therefore,  knowing 
that  one  man  is  llronger  than ‘another,  wt  expedl,  with 
confidence,  that  the  fonner  will  lift  more  than  the  lat¬ 
ter.  The  bell  difclplined  army  has  generally  proved 
vidorieus,  when  all  other  circumftances  were  tqiial.  We 
therefore  exped  that  an  army  of  veterans  will,  upon  fair 
ground,  defeat  an  equal  number  of  new  levied  troops  : 
but  as  hidden  panics  have  fometimes  feized  the  oldell 
loldiers,  this  expedatlon  is  accompanied  with  doubt, 
and  the  utmoft  that  we  can  fay  of  the  expeded  event  is, 
that  it  is  probable  \  whereas  in  the  competition  between 
the  two  men,  w^e  look  upon  It  morally  certain,  (Sec 
Metaphysics,  part  i.  chap.  vil.  fee.  3.)  When  two 
or  three  perfons  of  known  veracity  atteft  the  fame  thing 
as  confiilent  with  their  knowledge,  their  teftimoiiy 
amounts  to  proofs  If  not  contradided  by  the  teftimoiiy 
of  others  ;  if  contradided,  it  can,  at  the  utmoft,  amount 
only  to  probability.  In  common  language  we  talk  of 
circuw/fantial  proofs  and  prefumptioie  proofs ;  but  the 
exprelfions  are  Improper,  for  fuch  evidence  amounts  to 
nothing  more  than  probability.  Of  probability  there 
are  indeed  various  degrees  from  the  confines  of  certain¬ 
ty  down  to  the  confines  of  impoflibility ;  and  a  variety 
of  circumftances  tending  to  the  fame  point,  though  they 
amount  not  to  what,  in  ftridnefs  of  language,  fiiould  be 
called  proof y  afford  to  the  mind  a  very"  high  degree  of 
evidence,  upon  which,  with  the  addition  ef  one  dired 
teftimony,  the  laws  of  many  countries  take  away  the  life 

a  man. 

Frobjisility  of  an  Event  In  the  DoSIrine  ofChattceSy 
is  greater  or  lefs  according  to  the  number  of  chances 
by  which  it  may  happen  or  fail.  (See  Expectation)- 
^rhe  prolubiiity  of  Ife  Is  liable  to  rules  of  computation. 
Iu<he  Enryclopedie  Methodique^  we  find  a  table  of  the 


Profiitj 
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the  fmall  probabilities  of  the  duration  of  life,  conftructed  from  Pi'nbats 
that  which  Is  to  be  found  in  the  feventh  volume  of  the 
Supplement  d  l^  Hfloire  de  M,  de  Bujfon;  of  which  the  , 
fallowing  is  an  abridgement. 

Of  23,994  children  born  at  the  fame  time,  there  \%nll 
probably  die 

In  one  year 


Remaining  \  or  15996 
In  eight  years 
Remaining  i  or  11997 
In  thirty  eight  years 
Remaining  y  or  799B 
In  fifty  years 
Remaining  y  or  5998 
-g  j  In  fixty  one  ycai's  - 
^  I  ^Remaining  ^  or  3999 
^  {  In  feventy  years 


7998 

ii99> 

15996 


17994 


19995 


Remaining  tV  or  2399 


llTY* 


In  eighty  years 
Remaining  or  59.9 
In  ninety  years 
Remaining  yy^  or  80 
In  an  hundred  years 
Remaining  To  or  2. 


22395 


239H 


23992 

See  Bills  of  Mgr^j* 


PROBATE  of  a  will  or  teftament,  in  law,  is  the 
exhibiting  and  proving  of  laft  wills  and  teftameiits  be¬ 
fore  the  ecclefiaftlcal  judge  delegated  by  the  bilhop, 
who  is  bnlinaiy  of  the  place  where  the  party  died. 

PROBATION,  in  the  univei-fities,  is  the  examina¬ 
tion  and  trial  of  a  ftudent  who  is  about  to  take  his  de¬ 
grees. 

Probation,  In  a  monaftic  fenfe,  fignifies  the  y'car 
of  a  novitiate,  which  a  relI;_nous  mull  pal's  in  a  convent, 
to  prove  bis  virtue  and  vocation,  and  whether  he  can 
bear  the  fe verities  of  the  rule. 

Probation,  in  Scots  law.  Sec  Law,  p.  714. 

PROBA'I  lONER,  in  the  church  of  Scotland,  a 
ftudent  in  divinity,  who  biinging  a  certificate  from  a 
profeffor  in  an  unlverfity  of  his  good  morals,  and  liis 
having  performed  his  exercifes  to  approbation,  is  ad¬ 
mitted  to  undergo  feveral  trials  ;  and,  upon  his  ac¬ 
quitting  himfelf  properly  in  tlicfe,  receives  u  licence  to 
preach. 

PROBATUM  est  {It  is  proved),  a  term  frequent¬ 
ly  fubjouied  to  a  receipt  for  the  cure  of  fome  difeafe. 

PROBE,  a  furgeoids  iiifthiment  for  examining  the 
clrcum*ftances  of  wounds,  ulcers,'  and  other  cavities, 
fearching  for  Hones  in  the  bladder,  &c. 

PROBITY  means  honefty,  fincerity,  or  veracity; 
andconfiils  In  the  habit  of  actions  ufeful  to  fociety,  and 
ill  the  conftant  obfervance  of  the  laws  which  jufticc 
and  confcience  impofe  on  us.  The  man  who  obeys  all 
the  laws  of  focicty  with  an  exaA  pimduallty  is  not 
therefore  a  man  of  probity  ;  laws  can  only  rcipeft  the 
external  and  definite  parts  ot  hunvcui  conduti,  but  probi¬ 
ty  refpeiifts  our  more  private  aftions,  and  fuch  as  it  is 
Impoffible  in  all  cafes  to  de^iie  ;  and  it  appears  to  be  In 
morals  what  charity  is  In  religion.  Probity  teaches  us 
to  perform  in  fociety  tliofe  atlions  which  no  external 
pow'cr  can  oblige  us  to  perform,  and  Is  that  quality  in 
the  human  mind  from  which  we  claim  the  perforiuancc 
of  the  rights  commonly  called  imperfecK  See  Moral 
Philosophy. 
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problem  PROBLEM,  in  logic,  is  ti  propofition  that  neither 
P  ij.  .  ■  appears  abfolutcly  true  nor  falfe  ;  and,  confcquently ,  may 
^ocellaria.  either  in  the  affirmative  or  negative. 

Problem,  in  geometry,  is  a  propofition,  wherein 
fome  operation  or  conftruftion  is  required  ;  as  to  divide 
a  line  or  angle,  ereft  or  let  fall  perpendiculars,  &c.  See 
Geometry. 

PROBOSCIS,  in  natural  hiilory,  is  the  trunk  or 
fnout  of  an  elephant,  and  fome  other  animals  and  in- 
fedls. 

Flies,  gnats,  &c.  are  furnifiied  with  a  probofcis  or 
trunk  ;  by  means  of  which  they  fuck  the  blood  of  ani¬ 
mals,  the  juice  of  vegetables,  &c.  for  their  food. 

PROBUS  (Maicus  Aurelius),  from  the  fon  of  a 
gardener,  became,  by  his  great  valour  as  a  foldier,  and 
his  eminent  virtues,  emperor  of  Rome,  to  which  dignity 
he  was  raifed  by  the  army.  After  having  fubdued  the 
barbarous  nations  that  had  made  incurfions  into  diffe¬ 
rent  parts  of  the  empire,  where  they  committed  horrid 
cruelties,  and  governed  with  great  wifdom  and  cle¬ 
mency,  he  was  maffacred  in  the  7th  year  of  his  reign,  by 
fome  foldiers  who  were  weary  of  the  public  works  at 
which  he  made  them  labour,  in  282. 

PROCATARCTIC  cause,  in  medicine,  the  pre- 
exifling,  or  predifpofing  caufe  or  occafion  of  a  difeafe. 

PROCELEUSMATICUS,  in  tbe  ancient  poetry, 
a  foot  confining  of  four  fhort  fyllables,  or  two  pyrrliy- 
cliiiifes  ;  as  howinihus. 

PROCELLARIA,  in  ornithology  ;  a  genus  of 
birds,  belonging  to  the  order  of  anferes.  The  beak  is 
fomewhat  comprcffed,'  and  without  teeth  ;  the  mandi¬ 
bles  are  equal,  the  fuperior  one  being  crooked  at  the 
point ;  the  feet  are  palmated,  the  hind  claw  being  fef- 
file,  without  any  toe.  Mr  Latham  (See  his  Index  Orni~ 
tho/o[;icus,  p.  820.)  enumerates  24  fpecles,  which  are 
principally  diftiiiguifhed  by  their  colour.  The  moll 
remarkable  arc, 

I.  The  cinerea,  or  petrel.  The  fize  of  this  bird  is 
rather  fuperior  to  that  of  the  common  gull :  the  bill 
very  ftrong,  much  hooked  at  the  end,  and  of  a  yellow 
colour.  The  noftrils  are  compofed  of  two  large  tubes, 
lodged  in  one  flieath  :  the  head,  neck,  whole  under  fide 
of  the  body,  and  tail,  are  white  :  the  back  and  coverts 
of  the  wings  afii-eoloured  :  the  quill-feathers  dufley  :  and 
the  legs  yellowifh.  In  lieu  of  a  back  toe,  it  has  only  a 
fort  of  fpur,  or  fharp  ftraiglit  nail.  Thefe  birds  feed 
on  the  blubber  or  fat  of  whales,  &c.  which  being  foon 
convertible  into  oil,  fupplies  them  conftantly  with  means 
of  defence,  as  well  as  provifion  for  their  young,  which 
they  call  up  into  their  mouths.  They  are  likewife 
faid  to  feed  on  forrel,  which  they  life  to  qualify  the 
un6luous  diet  they  live  on.  This  fpecies  inhabits  the  ille 
of  St  Kilda  ;  makes  its  appearance  there  in  November, 
and  continues  the  whole  year,  except  September  and 
06lober  5  it  lays  a  large,  white,  and  very  brittle  egg  ^ 
and  the  young  are  hatched  the  middle  of  June.  No 
bird  is  of  fuch  ufe  to  the  ifianders  as  this :  the  fulmar 
fupplies  them  with  oil  for  their  lamps,  down  for  their 
beds,  a  delicacy  for  their  tables,  a  balm  for  their  wounds, 
and  a  medicine  for  their  diftempers.  The  fulmar  is 
^fo  a  certain  prognollicator  of  the  change  of  the  wind  : 
if  It  comes  to  land,  no  well  wind  is  expected  for  fome 
time  ;  and  the  contrary  when  it  returns  and  keeps  the 
fea.  The  whole  genus  of  petrels  have  a  peculiar  facul¬ 
ty  of  fpouting  from  their  bills,  to  a  confiderable  diftance, 


a  large  quantity  of  pure  oil ;  which  they  do,  by  way  of 
defence,  into  the  face  of  any  one  that  attempts  to  take  — •v'— ^ 
them:  fo  that  they  are,  for  the  fake  of  this  panacaea, 
feized  by  furprife ;  as  this  oil  is  fubfervient  to  the  above- 
mentioned  medical  purpofes.  Martin  tells  us.  It  has  been 
ufed  in  London  and  Edinburgh  with  fuccefs  in  rheumatic 
cafes.  Frederick  Martens,  who  had  opportunity  of 
feeing  vail  numbers  of  thefe  birds  at  Spitzbergen,  ob- 
ferves,  that  they  are  very  bold,  and  refort  after  the 
whale-fifhers  in  great  flocks ;  and  that,  when  a  whale 
is  taken,  they  will,  in  fpke  of  all  endeavours,  light 
on  it  and  pick  out  large  lumps  of  fat,  even  when  the 
animal  is  alive  :  That  the  whales  are  often  difeovered  at 
fea  by  the  multitudes  of  them  flying ;  and  that  when 
one  of  the  former  are  wounded,  prodigious  multitudes, 
immediately  follow  its  bloody  track.  He  adds,  that  It 
is  a  moll  gluttonous,  bird,  eating  till  It  Is  forced  to  dif- 
gorge  Itfelf. 

2.  The  piiffinus,  or  fhear-water,  is  15  Inches  in 
length ;  the  breadth  3 1  ;  the  weight  1 7  ounces :  the 
bill  is  an  inch  and  three  quarters  long  ;  nollrils  tubular, 
but  not  very  prominent:  the  head,  and  whole  upper 
fide  of  the  body,  wings,  tail,  and  thighs,  are  of  a  footy 
blacknefs;  the  under  fide  from  chin  to  tail,  and  Inner  co¬ 
verts  of  the  wings,  white;  the  legs  weak,  and  comprclTed 
fidewife  ;  dufley  behind,  whitllh  before.  Thefe  birds, 
are  found  in  the  Calf  of  Man  ;  and,  as  Mr  Ray  fiippo- 
fes,  in  the  Scilly  ifles.  They  refort  to  the  former  in 
Februar)';  take  a  fliort  pofleffion  of  the  rabbet-burrows, 
and  then  difappear  till  April.  They  lay  one  egg,  white 
and  blunt  at  each  end ;  and  the  young  are  fit  to  be  ta¬ 
ken  the  beginning  of  Augull ;  when  great  numbers  are 
killed  by  the  perfon  who  farms  the  ille :  they  are  faked 
and  barrelled;  and  when  they  are  boiled,  are  eaten  with 
potatoes.  During  the  day  they  keep  at  fea,  fifhing  ;; 
and  towards  evening  return,  to  their  young;  whom  thev 
feed,  by  difcharglrig  the  contents  of  their  llomachs  into 
their  mouths;  which  by  that  time  Is  timned  into  oil:  by 
reafon  of  the  backward  fituatlon  of  their  legs,  they  fit 
quite  erea.  They  quit  the  Ille  the  latter  end  of  Augull, 
or  beginning  of  September ;  and,  from  accounts  lately  re¬ 
ceived  from  navigators,  we  have  reafon  to  imagine  that^, 
like  tlie  llorni -finch,  they  are  dlfperfed  over  the  whole  At¬ 
lantic  ocean.  This  fpecies  Inhabits  alfo  the  Orkney  illes,. 

.where  it  makes  Its  nell  in  holes  on  the  earth  near  the 
flielves  of  the  rocks  and  headlands:  it  is  called  there  the 
(yre;  and  Is  much  valued,  both  on  account  of  its  being  a 
food,  and  for  its  feathers.  The  inliabitaiits  take  and  fait 
them  in  Aiigiik  for  winter  provifions,  when  they  boil 
them  with  cabbage..  They  alfo  take  the  old  ones  in 
March ;  but  they  are  then  poor,  and  not  fo  well  tailed  as 
the  young:  they  appear  firll  in  thofe  iflands  in  February. 

3.  The  pelagica,  or  llormy  petrel,  is  about  the  bulk 
of  the  houfe-fwallow  :  the  length  fix  Inches  ;  the  extent 
of  wings,  13.  The  whole  bird  Is  black,  except  the 
coverts  of  the  tail  and  vent-feathers,  which  are  white : 
the  bill  is  hooked  at  the  end  :  the  nollrlla  tubular :  the 
legs  flender,  and  long.  It  has  the  fame  faculty  of 
fpouting  oil  from  its  bill  as  the  other  fpecies  :  and  Mr 
Brunnich  tells  us,  that  the  inhabitants  of  the  Ferroe  Ifles. 
make  this  bird  ferve  the  purpofes  of  a  candle,  by  draw¬ 
ing  a'wick  through  the  mouth  and  rump,  which  being 
lighted,  the  flame  is  fed  by  the  fat  and  oil  of  the  body. 

Except  in  breeding-time,  it  is  always  at  fea  ;  and  "is 
feen  all  over  the  vail  Atlantic  ocean,  at  the  greatell 
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froftlUria  alliance  from  land  ;  often  following  the  veffels  in  grcjt 
Pri  cffi  flocks,  to  pick  up  any  thing  that  faJs  from  on  board  . 

-  for  trial  fake,  chopped  ftraw  has  been  flung  over,  which 

they  would  Hand  on  with  expanded  wings ;  but  were 
never  obferved  to  fettle  on  or  fwlm  In  the  water  :  it 
prefages  bad  weather,  and  cautions  the  feamen  of  the 
approach  of  a  tempeft,  by  colkaing  under  the  Hern  of 
the  flilps  :  it  braves  the  utmoft  fury  of  the  ftorm,  iome- 
times  fkimming  with  incredible  velocity  along  the  hol¬ 
lows  of  the  waves,  fometimes  on  the  furanuts  :  Clulius 
makes  it  the  Camilla  of  the  fea. 


J^el  marc  per  medium  JluBu  Jujpenfu  tumenti 

Ferret  tier,  celerei  nee  tingeret  tcquore  plantas.  Virg. 

She  fwept  the  feas  ;  and,  as  fhe  fltimm’d  along. 

Her  flying  feet  unbath’d  on  billows  hung.  Dryden. 

Thefe  birds  are  the  cypfelli  of  Pliny,  which  he  places 
among  the  apodes  of  Ariftotle ;  not  becaufe  they  want- 
ed  feet  but  were  Kccy-o^toSoc,  or  had  bad  or  ufelefs  ones  ; 
an  attribute  he  gives  to  thefe  fpecies,  on  a  fuppofition 
that  they  were  almofl  always  on  the  wing.  In  Augull 
1772,  Mr  Pennant  found  them  on  the  rocks  called 
Macdonald’s  Fable,  off  the  north  end  of  the  ifle  of  Skie; 
fo  conjeaures  they  breed  there.  They  lurked  under  the 
loofe  ftones,  but  betrayed  themfclves  by  their  twittering 

"°*In' Mr  White’s  Journal  of  a  Voyage  to  Neau  South 
Wales  we  have  a  figure  of  the  fuliginous  petrel,  with  a 
whitifh  beak;  which  he  takes  to  be  a  variety  of  the 
Procellarla  'MquinoBialis  of  Linnasus.  It,  is  nearly  of 
the  fize  of  a  raven  ;  its  colour  is  a  deep  footy  brown  or 
blackifli ;  on  the  chin  there  is  a  fmall  patch  of  white  run¬ 
ning  down  a  little  on  each  fide  from  lower  man^ble  j 

the  beak  is  of  yellowifli  white.  See  Plate  LCCCX  V 1. 
Captain  Bligh,  in  his  Voyage  to  the  South  Seas,  in  S. 
I.at.  60.  I.  and  W.  Long.  7 1 . 45- 
pintadas  ;  fome  of  which  he  took  with  baited  hooks. 

PROCESS,  in  law,  denotes  the  proceedings  in  any 
caufe,  real  or  perfonal,  civil  or  criminal,  from  the  oiiginal 
writ  to  the  end  thereof. 

In  a  more  limited  fenfe,  procefs  denotes  that  by 
which  a  man  is  called  firfl.  into  any  temporal  court.  _ 

It  is  the  next  Hep  for  carrying  on  the  fuit,  after  fumg 
out  the  original  writ.  See  Suit  and  Writ., 

It  is  the  method  taken  by  the  law  to  compel  a  comr 
pliance  with  the  original  writ,  of  which  the  primary 
Hep  is  by  giving  the  party  notice  to  obey  it.  Ihis  no¬ 
tice  is  given  upon  all  real  and  alfo  upon  all 

perfonal  writs  for  injuries  not  agamft  the  peace,  by 
„  fummons  ;  which  is  a  warning  to  appear  in  court  at  the 
SlaclJ).  original  writ,  given  to  the  defendant  oy 

Comment.  mefleiigers  called  fummoners,  either 

in  perfon,or  left  at  his  houfe  or  land:  in  like  manner  as 
in  the  civil  law  the  firll  procefs  is  by  perfonal  citation, 
in  jus  vocandl  This  warning  on  the  land  is  given,  in 
real  adions,  by  ereding  a  white  flick  or  wand  on  the 
defendant’s  grounds  (which  flick  or  wand  among  the 
northern  nations  is  called  the  baculus  nunciatorius ) y  and 
by  flatute  31  Eliz.  c.  3.  the  notice  mufl  alfo  be  pro¬ 
claimed  on  fome  Sunday  before  the  door  of  the  panfh- 

church,  ^  •  •  n 

If  the  defendant  difobeys  this  verbal  monition,  the 

next  procefs  is  by  writ  of  aitachtntnty  or  pone ;  fo  called 
from  the  words  of  the  writ,  fone  per  vadlvm  et  fakos 
plegiosy  ‘‘  put  by  gage  and  fafe  pledges  A.  B.  the  de¬ 


fendant,”  &c.  This  is  a  writ  not  iffuing  cut  of  chan-  ^ 

eery,  but  out  of  the  court  of  common-pleas,  being 
grounded  on  the  non-appearance  of  the  defendant  at 
the  return  of  the  original  writ ;  and  thereby  the  fheriff 
is  commanded  to  attach  him,  by  taking  gage,  that  is, 
certain  of  his  goods,  which  he  fhall  forfeit  if  he  doth 
not  appear  ;  or  by  making  him  ^nd  fa/e  pledges  or  fure-  . 
ties,  which  (hall  be  amerced  in  cafe  of  his  non-appear¬ 
ance.  This  is  alfo  the  firft  and  immediate  procefs, 
without  any  previous  fummons,  upon  actions  of  trefpafs 
vt  et  armtsy  or  for  other  injuries,  which,  though  not  for¬ 
cible,  are  yet  trefpafles  againft  the  peace,  as  deceit  and 
confpiracy  ;  where  the  violence  of  the  wrong  requires  u 
more  fpeedy  remedy,  and  therefore  the  original  writ 
commands  the  defendant  to  be  at  once  attached,  with¬ 
out  any  precedent  warning. 

If,  after  attachment,  the  defendant  neglefts  to  appear, 
he  not  only  forfeits  this  fecurity,  but  is  moreover  to  be 
farther  compelled  by  writ  of  dijlringasy  or  dillrefs  infi¬ 
nite  :  which  is  a  fubfequeat  procefs  iffuing  from  the 
court  of  common-pleas,  commanding  the  (heriff^  to  di- 
itrain  the  defendant  from  time  to  time,  and  continually 
afterwards,  by  taking  his  goods  and  the  profits  of  hie- 
lands,  which  are  called  Kfues,  and  which  he  forfeits  to 
the  king  if  he  doth  not  appear.  But  the  iffues  may  be 
fold,  if  the  court  fhall  fo  dired,  in  order  to  defray  the 
reafoiiable  colls  of  tlie  plaintiff.  In  like  manner,  by  the 
civil  law,  if  the  defendant  abfeonds,  fo  that  the  citation 
is  of  no  effedl,  mittitur  adverfarlus  in  pojjejfiontm  honorum 
ejus^ 

And  here,  by  the  common  as  well  as  the  civil  law,., 
the  procefs  ended  in  cafe  of  injuries  without  force the 
defendant  if  he  had  any  fiibftance,  being  gradually  flrip- 
ped  of  it  all  by  repeated  diftreffes,  till  he  rendered  obe¬ 
dience  to  the  king’s  WTit ;  and,  if  he  had  no  fubllance, 
the  law  held  him  incapable  of  making  fatisfadion,  and. 
therefore  looked  upon  all  farther  procefs  as  nugatory. 

And  befides,  upon  feodal  principles,  the  perfon  of  a 
feudatory  was  not  liable  to  be  attached  for  injuries 
merely  civil,  left  thereby  his  lord  fhould  be  deprived  o£ 
his  perfonal  fervices.  But,  in  cafes  of  injury  accompa¬ 
nied  with  force,  the  law,  to  punifh  the  breach  of  the 
peace  and  prevent  its  dillurbance  for  the  future,  provided 
alfo  a  procefs  againft  the  defendant’s  perfon,  in  cafe  he 
negleded  to  appear  upon  the  former  procefs  of  attach¬ 
ment,  or  had  no  fubftance  whereby  to  be  attached;  fub- 
jeding  his  body  to  impnfonment  by  the  writ  of  capias 
ad  rejpondendum.  But  this  immunity  of  the  defendant’s 
perfon,  in  cafe  of  peaceable  though  fraudulent  injuries,, 
producing  great  contempt  of  the  law  in  indigent  wrong¬ 
doers,  a  capias  was  alfo  allowed,  to  arreff  the  perfon  in 
adions  of  account,  though  no  breach  of  the  peace  be 
fuggelled,  by  the  llatutes  of  Marlbridge,  52  Hen.  III. 
c.  23.  and  Weftm.  2.  13  Edw\  I.  c.  Ii.  in  adions  of 
debt  and  detinue,  by  llatute  25  Edw.  HI.  c.  17.  and 


in  all  adions  on  the  cafe,  by  ftatute  19  Hen.  VH  c.  9.. 
Before  which  laft  ftatute  a  pradice  had  been  introduced 
of  commencing  the  fuit  by  bringing  an  original  ^yrit  of 
trefpafs  quart  claujum  fregtt,  by  breaking  the  plaintiff’s 
clofe,  vi  et  arrnis  ;  which  by  the  old  common  law  fub- 
jeded  the  defendant’s  perfon  to  be  arrefted  by  writ  of 
capias:  and  then  afterwards,  by  connivance  of  the  court, 
the  plaintiff  might  proceed  to  profecute  for  any  other 
lefs  forcible  injury%  This  pradice  (through  cuftom  ra» 
thcr  than  necefiity,  and  for  faving  fome, trouble  and  ex? 

pence^ 
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pence,  In  out  a  fpecial  original  adapted  to  tlie  par- 
"  ^  ticLilar  injury)  flill  continues  in  almoft  all  cafes,  except 

in  actions  of  debt ;  though  now,  by  virtue  of  the  lla- 
tiites  above  cited  and  others,  a  capias  might  be  had  upon 
ahnofl  every  fpecles  of  complaint. 

If  therefore  the  defendant,  being  fummoned  or  at¬ 
tached,  makes  default,  and  negledls  to  appear ;  or  if 
the  (herifF  returns  a  nihil,  or  that  the  defendant  hath 
nothing  whereby  he  may  be  fummoned,  attached,  or 
diftraincd,  the  capias  now  ufiially  Iffucs  ;  being  a  writ 
cornmandiiig  the  fhcriff  to  take  the  body  of  the  defen¬ 
dant,  if  he  may  be  found  In  Ills  bailiwick  or  county,  and 
him  fafely  to  keep,  fo  that  he  may  have  him  in  couit 
on  the  day  of  the  return,  to  anfwer  to  the  plaintiff  of 
a  plea  of  debt,  or  trefpafs.  See,  as  the  cafe  may  he. 
This  writ,  and  all  others  fubfequent  to  the  original 
writ,  not  iffuing  out  of  chancery,  but  from  the  court 
into  which  the  original  u^s  returnable,  and  being  ground¬ 
ed  on  what  has  palled  in  that  court  in  confeqiience  of 
the  fheriff’s  return,  arc  called  judicial^  not  original,  writs; 
they  IlTiie  under  the  pnvate  feal  of  that  court,  and  not 
under  the  great  feal  of  England ;  and  are  tej^eel,  not  in 
the  king’s  name,  but  in  that  of  the  chief  juftice  orly. 
And  thefe  feveral  writs  being  grounded  on  the  fherilF’s 
return,  mult  refpedlively  bear  date  the  fame  day  on 
^vhich  the  writ  immediattdy  preceding  w-as  returnable. 

This  is  th^  regular  and  orderly  method  of  procefs. 
But  it  is  now  ufual  in  practice  to  ftie  out  the  caplu  in 
the  lirft  Inftance,  upon  a  fuppofed  return  of  the  Ihcriff ; 
efpecially  if  it  be  fiifpeded  that  the  defendant,  upon 
notice  of  the  a(fl:ion,  will  abfeond ;  and  afterwards  a  hc- 
tltlous  original  is  drawn  up,  with  a  proper  return  there¬ 
upon',  in  order  to  give  the  proceedings  a  colour  of  re¬ 
gularity.  When  this  capias  is  delivered  to  the  flieriff, 
he  by  his  iinder-flierifF  grants  a  warrant  to  his  inferior 
officers  or  bailiffs  to  execute  it  on  the  defendiint.  And, 
if  the  fiierlfF  of  Oxfordlhire  (in  which  county  the  injury 
is  fuppofed  to  be  committed  and  the  aefion  is  laid)  can¬ 
not  find  the  defendant  in  his  jurifdicllon,  he  returns 
that  he  is  not  found,  non  efi  inventus,  in  his  bailiwick : 
whereupon  another  writ  llfnes,  called  a  ieft  ituni  capias, 
dire^Ied  to  the  fheriff  of  the  county  where  the  defendant 
is  fuppofed  to  refidc,  as  of  Berkfhire,  reciting  the  form¬ 
er  writ,  and  that  it  is  teftified,  tejlitum  ejl,  that  the  de- 
Jendant  lurks  or  wanders  in  his  bailiwick,  where  he  is 
^commanded  to  take  him,  as  in  the  former  capias.  But 
here  alfo,  wlien  the  adion  is  brought  in  one  county 
and  the  defendant  lives  in  another,  it  is  ufual,  for  faving 
trouble,  time,  and  expence,  to  make  out  a  t. /latum  ca¬ 
pias  at  the  firll;  fuppofing  not  only  an  original,  but  alfo 
a  former  capias,  to  have  been  granted  ;  which  in  fadl 
never  was.  And  this  hdlion,  being  benefeial  to  all 
parties,  is  readily  acquiefeed  in,  and  is  now  become  tlie 
fettled  pradice  ;  being  one  among  many  iiiftances  to  il- 
luftratc  that  maxim  of  law,  that  in  Jlciione  juris  conjifiit 
aquitas, 

But  where  a  defendant  abfeonds,  and  the  plaintiff 
would  proceed  to  an  outlawry  agalnll  him,  an  original 
writ  mua  then  be  fued  out  regularly,  and  after  tLt  a 
capias.  And  the  fherifF  cannot  find  the  defendant 
upon  the  firft  writ  of  capias,  and  returns  a  non  ejl  inventus, 
tlieie  mucs  out  an  alias  writ,  and  after  that  a  plurhs ,  to 
the  fame  efFc6l  as  the  former :  only  after  thefe  words 
we  command  you,”  this  claufe  is  inferted,  «  as  we  have 
formei'ly,  ’  or,  as  we  have  often  commanded  you;” — 
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ficut  alias,”  or,  ^^f,cut  pr^ecepimus And  if  a  breeds 

non  ejl  inventus  is  returned  upon  all  of  them,  then  a  writ - ^ 

of  exigent  or  exigi  facias  may  be  fued  out,  which  requires 
the  flieriff  to  caufe  the  deferidaiit  to  be  proclaimed,  re¬ 
quired,  or  exacted,  in  live  county-courts  fucceflively,  to 
render  himfeif ;  and  if  he  does,  then  to  take  him,  as  in 
a  capias  :  but  if  he  does  not  appear,  and  is  returned 
qumto  exaBiis,  he  fhall  then  be  outlawed  by  the  ^coro¬ 
ners  of  the  county.  Alfo  by  ftatute  6  Hen.  VIII.  c.  4. 
and  31  Eliz.  c.  3.  whether  the  defendant  dwells  within 
the  fame  or  another  county  than  that  wherein  the  exigent 
is  fued  out,  a  ^ofrit  of  proclamation  fhall  iffue  out  at  tjie 
fame  time  with  the  exigent,  commanding  the  fherifF  of 
the  county,  wherein  the  defendant  dwells,  to  make  three 
proclamations  thereof  in  places  the  moft  notorious,  and 
moll  likely -to  come  to  his  knowledge,  a  month  be¬ 
fore  the  outlawry  fliall  take  place.  Such  outlawry  is 
putting  a  man  out  of  the  prote6rion  of  the  law,  fo 
that  he  is  incapable  to  bring  an  aclion  for  redrefs  of  in¬ 
juries  ;  and  it  is  alfo  attended  with  a  forfeiture  of  all 
one’s  goods  and  chattels  to  the  king.  And  therefore, 
till  forne  time  after  the  conqueft,  no  man  could  be ‘out¬ 
lawed  but  for  felony ;  but  in  Bra£lon’s  time,  and  fomc- 
Wvhat  earlier,  prpeefs  of  outlawry  was  ordained  to  lie  in 
all  actions  for  trefpafTes  vi  et  armis.  And  fince,  by  a 
variety  of  ftatutes  (the  fame  which  allow  the  writ  of 
capias  before- mentioned)  procefs  of  outlawry  doth  lie  in 
divers  adions  that  arc  merely  civil ;  providing  they  be 
commenced  by  original  and  not  by  bill.  If  after  out¬ 
lawry  the  defendant  appears  publicly,  he  may  be  arreft- 
cd  by  a  writ  of  cop'^as  ut/agatum^  and  committed  till  the 
outlawry  be  reverfed.  Which  reverfal  may  be  had  by 
the  defendant’s  appearing  perfonajly  in  court  (and  in 
the  king’s  bench  without  any  perional  appearana^,  fo 
that  he  appears  by  attorney,  according  to  flatate  4  &  5 
\y.  6c  M.  c.  i8.)  and  any  plaiilible  caufe,  however 
flight,  will  in  general  be  fufiicient  to  reverfe  it,  it  being 
conlidered  only  as  a  procefs  to  compel  an  appearance. 

But  theri  the  defendant  muli  pay  full  colls,  and  put  the 
plaintiff  in  the  fame  condition  as  if  he  had  appeared  be¬ 
fore  the  writ  of  exigi  facias  was  awarded. 

Such  is  the  firll  procefs  In  the  court  of  common  pleas. 

Ill  the  king’s  bench  they  may  alfo  (and  frequently  do) 
proceed  in  certain  caufes,  particularly  in  a6li ons  of  ejed- 
ment  and  trefpafs,  by  original  writ,  with  ait  icrment  and 
capias  thereon  ;  returnable,  not  at  Wellininfler,  where 
the  common  pleas  are  now  fixed  in  confcquence  of  mag^ 
na  ch  irta,  but  abicunque  faenmus  in  Anglic,  whei'efoever 
the^king  fhall  then  be  in  England  ;  the  king’s  bench 
being  removeable  into  any  part  of  England  at  the  plea* 
fure  and  diferetion  of  the  crown.  But  the  more  ufual 
metliod  of  proceeding  therein  is  without  any  original, 
but  by  a  peculiar  fpecies  of  procefs  intitled  a  bdl  of 
MiddleJ'ex  ;  and  therefore  fo  intitled,  becuufe  the  court 
now  fits  in  that  county;  for  if  it  fat  in  Kent,  it  would 
then  be  a  bill  of  Kent.  For  thoiigli,  as  the  jiillices  of 
this  court  have,  by  its  fundamental  conllitiition,  power 
to  determine  all  offences  and  trefpaffes,  by  the  common 
laiv  and  cullom  of  the  realm,  it  needed  no  original 
writ  from  the  crown  to  give  it  cognizance  of  any'^mif- 
demefnor  ill  the  county  wherein  it  refides ;  yet  as,  by 
this  court’s  coming  into  any  county,  it  immediately  fu- 
perfeded  the  ordinary  adminiflration  of  jiillice  by  the 
general  commiffions  of  eyre  and  of  oyer  and  terminer,  a 
procefs  of  Its  own  became  neceffary,  within  the  county 

where 
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.UUU..S  torcIWe  injury.  The  bill  of 
(which  was  formerly  always  founded  on 
^cfpafs  aua-e  claufum  fregit,  entered  on  the  records  ot 
the  court)  is  a  kind  of  capias,  dircfted  to  the  fterift  of 
that  county,  ai  d  commanding  him  to  take  the  defendant, 
and  have  him  before  our  lord  the  king  at  Weftminfter  on 
a  day  prefixed,  to  anfwer  to  the  plaintiff  of  a  plea  of 
trcfpafl  For  this  accufation  of  trefpafs  it  is  that  gives 
the  court  of  king’s  bench  jiirifdiaion  in  oUier  civil  caiifes, 
fince,  wlien  once  the  defendant  is  taken  into  ciiftody  of 
the  marflial,  or  prifon-keeper  of  this  court,  for  the  fnppo- 
fed  trefpafs,  he,  being  then  a  prifoner  of  this  court,  may 
1  ere  be  profecuted  for  any  other  fpecics  of  injury.  Yet, 
in  order  to  found  thisjnrifdiclion,  it  is  not  lu  ceffary  that 
the  defendant  be  udtiially  the  marflial  s  piifoner ;  foi, 
ns  foon  as  he  appears,  or  puts  in  bail,  to  the  procefs, 
he  is  deemed  by  fo  doing  to  be  in  fuch  cuilody  of  the 
marfhal  as  will  give  the  court  a  jtirifdiaion  to  proceed. 
And,  upon  tlufe  accounts,  in  the  bill  or  procefs,  a 
comrilaint  of  tiefpafs  is  always  fnggefted,  whatever  clfc 
may  be  the  veal  caiife  of  adtion.  This  bill  of  hiidule- 
fex  mull  be  ferved  on  the  defendant  by  the  fhcrift,  if 
he  finds  him  in  that  county  :  but  if  he  returns,  non  cfl 
inventus,  then  there  ifliK's  out  a  writ  of  Uilat,  to  tiie 
flierlff  of  another  county,  as  Berks  ;  which  is  fimilar 
to  the  ttjlatum  capias  in  the  common  pleas,  and  lecites 
the  bill  of  Middlefex  and  the  proceedings  thereon,  and 
that  it  is  teftlfied  that  the  defendant  iatilat  et  dtjeurnt, 
lurks  and  warnlcrs  about  in  Berks;  aiiu  theicfoic  corn- 
mands  the  flieriff  to  take  him,  and  have  Ids  body  m 
court  on  the  day  of  the  return.  But  as  in  the  common 
pleas  the  tejlatum  capias  may  be  filed  out  upon  only  a. 
fiippofed,  and  not  an  adual  preceding,  capias  ;  fo  in 
the  king’s  bench  a  latitat  is  ufually'  fiicd  out  upon 
only'  a  fuppofed,  and  not  an  adlual,  bill  of  Middlefex. 
So  that,  in  faft,  a  latitat  may  he  called  live  firll  procefs 
in  the  court  of  king’s  bench,  as  the  tejl,.tum  capias^  is  in 
the  common  pleas.  Yet,  as  In  the  common  pleas,  if  tlie 
defendant  lives  in  the  county  wherein  the  aiSioii  Is  laid, 
a  common  capias  fufiices ;  fo  In  the  king  s  bench  likc- 
wife,  if  he  lives  in  Middlefex,  the  procefs  muft  kill  be 
by  bill  of  Middlefex  only. 

In  the  exchequer  the  firll  procefs  is  by  writ  of  quo 
nmus,  in  order  to  give  the  court  a  jurifdidtion  over 
pleas  between  party  and  party.  In  which  writ  the 
plaintiff  is  aUeged  to  be  the  king’s  fanner  or  debtor, 
and  that  the  defendant  hath  done  him  tlie  injury  com¬ 
plained  of,  quo  minus  fy£icmis  txijlit,  by  which  he  lithe 
kfs  'Ale  to  pay  the  king-  his  rent  or  debt.  And  upon 
this  the  defendant  may  be  arrefled  as  upon  a  captas  from 
the  common  picas. 

Thus  difl'ercntly  do  tlie  three  courts  kt  out  at  hrit, 
In  the  commencement  of  a  fiht,  in  order  to  intitle  the 
two  courts  of  king’s  bench  and  exchequer  to  hold  plea 
in  fubjedls  caufes,  which  by  the  original  conftitution  of 
Weftrninfter-hall  they  were  not  empowered  to  do.  Af¬ 
terwards,  when  the  caufc  is  once  drawn  into  tlierefpec- 
tive  courts,  the  method  of  purfuing  it  is  pretty  much 
the  fame*  in  all  of  them. 

If  the  fheriff  had  found  the  defendant  upon  any  of 
the  former  writs,  the  caiiuis  Jatilat,  &:c.  he  was  an¬ 
ciently  obliged  to  take  him  into  cuilody,  in  order  to 
produce  him  in  court  upon  the  return,  however  fmall 
*md  minute  the  caufc  of  aftion  might  be.  For,  not 


having  obeyed  tlic  original  funimons,  he  had  fltown  a 
contempt  of  the  court,  and  was  no  longer  to  be  iruiled 
at  large.  But  when  the  fummons  fell  into  diiufe,  and 
the  caputs  became  in  fadl  the  firil  procefs,  it  was 
thought  hard  to  imprifon  a  man  for  a  contempt  which 
was  only  fuppofed  :  and  therefore,  iu  common  cafes,  by 
the  gradual  indulgence  of  the  courts  (at  length  autho- 
rikd  by  llatute  i  2  Geo.  I.  c.  29.  which  was  amended 
by  ilatute  5  Geo.  II.  c.  27.  and  made  perpetual  by  fta- 
tute  2X  Geo.  II.  c.  3.)  the  ilieriff  or  his  ofiiceT  can 
now  only  perfonally  ferve  the  defeiidant  with  the  copy 
of  the  writ  or  procefs,  and  with  notice  in  writing  to 
a,ppear  by  lus  attorney  in  court  to  dekiid  this  action  ; 
which  in  effed  reduces  it  to  a  mere  fummons.  And 
if  the  defendant  thinks  proper  to  appear  upon  this  no¬ 
tice,  his  appearance  is  recorded,  and  he  puts  in  fure- 
tiesfor  his  future  attendance  and  obedience;  which  fare- 
ties  are  called  cr)xnmoii  biiU-y  being  the  fame  two  Imagi¬ 
nary  perfons  that  were  pledges  for  the  plaintiff’s  pVo- 
kciition,  John  Doe  and  Richard  Roe.  Or,  if  the  de¬ 
fendant  does  not  appear  upon  the  return  of  the  writ, 
or  within  f<mr  (or  in  fome  cafes  ei;^ht)  days  after,  the 
plaintiff  may  enter  an  appearance  for  him,  as  if  he  had 
really  appeared  ;  and  may  file  common  bail  in  the  de¬ 
fendant’s  name,  and  proceed  thereupon  as  if  the  defen¬ 
dant  had  done  it  hiiufelf. 

But  if  the  plaintiff  will  make  affidavit,  or  affert  up¬ 
on  oath,  that  the  caufe  of  action  amounts  to  ten  pounds 
©r  upwards,  then  in  order  to  arrell  the  dcfciidunr,  and 
make  him  put  in  fubftantial  fiiretics  for  his  appearance, 
bai/j  it  i3  required  by  Itatytc  13  Gar.  II* 
ffat.  2.  c.  2.  that  the  true  caufc  of  adion  ihould  be  ex- 
preffed  in  the  body  of  the  writ  or  procefs:  the  no  fe- 
curity  can  be  taken  in  a  greater  fum  than  L.  40.  This 
ftatiite  (v  ithunt  any  fuch  intention  in  the  makers)  had 
like  to  have  oulled  the  king’s  bench  of  all  its  jurifdic- 
tion  over  civil  injuries  without  force  :  for,  as  the  bill 
of  Middlefex  was  framed  only  for  actions  of  trefpafs, 
a  defendant  could  not  be  arrelled  and  held  to  bail  there¬ 
upon  for  breaches  of  civil  conti*ads.  But  to  remedy 
this  inconvenience,  the  officers  of  the  king’s  bench  de- 
vifed  a  method  of  adding  what  is  called  a  daufe  of  ac 
etiam  to  the  ufual  complaint  of  trefpafs  ;  the  bill  of 
Middlefex  commanding  the  defendant  to  be  brought 
in  to  anfwer  the  plaintiff  of  a  plea  of  trefpafs,  and  alfo 
to  a  bill  of  debt :  the  compiaint  of  trefpafs  giving  cog- 
nb^.ance  to  the  court,  and  that  of  debt  authorifing  the 
arreft.  In  imitation  of  which,  lord  chief  juftice  North, 
a  few'  years  afterwards,  iu  order  to  fave  the  fuitors  of 
his  court  the  trouble  and  cx  pence  cf  fuing  out  fpeclal 
originals,  dmeded,  that  in  the  common  pleas,  befidcg 
the  ufual  complaint  of  breaking  the  plaintiff’s  clofe,  a 
claufe  of  ac  ettam  might  be  alfo  added  to  the  W'rlt  of 
capias,  containing  the  true  caufe  of  aclion  ;  as,  “  that 
the  faid  Charles  the  defendant  may  anfwer  to  tlie  plain¬ 
tiff  of  a  plea  of  trefpafs  in  breaking  his  clofe:  and  alfo, 
ac  etiam  may  anfwer  him,  according  to  the  ciiffom  of 
the  court,  in  a  certain  plea  of  trefpafs  upon  the  cafe, 
upon  promifes,  to  the  value  of  L.  20,  ihe 

fum  fivorn  to  by  the  plaintiff  is  marked^upon  the  back 


Procefs. 


of  the  writ ;  and  the  ffieriff,  or  his  officer  the  bailiff, 
is  then  obliged  adually  to  arreff  or  take  into  cuRody 
the  body  of  the  defendant,  and,  having  fo  done,  to  return 
the  writ  with  Tucepi  corpus  indorfed  thereon.  SccArrest. 

When  the  defendant  h  regularly  arrefted,  he  muff 

either- 
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t*Itlicr  go  to  prlfon,  for  fafe  cuftody  5  or  put  \n  /pea  a  I 
hail  to  the  fheriff.  For,  the  intent  of  the  arrdi  being 
only  to  compel  an  appearance  in  court  at  the  return  of 
the  writ,  that  purpofe  is  equally  anfwered,  whether  the 
fheriff  detains  his  perfon,  or  takes  fiifhcient  fecurity  for 
his  appearance,  called  hail  (from  the  French  word  bath 
hr,  ‘‘  to  deliver),’*  becaufe  the  defendant  is  bailed,  or 
delivered,  to  his  fureties,  upon  their  giving  fecurity 
for  his  appearance  ;  and  is  fuppofed  to  continue  in 
their  friendly  cultody  inllcad  of  going  to  gaol.  See 
Bail.  The  method  of  putting  in  bail  to  the  flieriff 
is  by  entering  into  a  bond  or  obligation,  with  one  or 
more  fureties,  (not  fidlitious  perfons,  as  in  the  former 
cafe  of  common  bail,  but  real,  fubHantial,  refponfible 
bondfmen),  to  infiire  the  defendant’s  appearance  at  the 
return  of  the  writ ;  which  obligation  is  called  the  hail- 
hmd  The  flieriff,  if  he  pleafes,  may  let  the  defendant 
go  without  any  fureties  ;  but  that  is  at  his  own  peril : 
for,  after  once  taking  him,  the  fheriff  is  bound  to  keep 
him  fafely,  fo  as  to  be  forthcoming  in  court  ^  other- 
wife  an  adion  lies  againfl  him  for  an  efcape.  But,  on 
the  other  hand,  he  is  obliged,  by  ftatute  23  Hen.  VI, 
c.  10.  to  take  (if  it  be  tendered)  a  fufficient  bail-bond  ; 
and,  by  ftatute  1 2  Geo.  I.  c.  29.  the  flieriff  fliall  take 
bail  for  no  other  fum  than  fuch  as  is*fwoni  to  by  the 
plaintiff,  and  indorfed  on  the  back  of  the  writ. 

Upon  the  return  of  the  writ,  or  within  four  days  af¬ 
ter,  the  defendant  muft  appear  according  to  the  exi¬ 
gency  of  the  writ.  This  appearance  is  effedled  by  put¬ 
ting  in  and  juftifying  bail  to  the  aBion  ;  which  is  com¬ 
monly  called  p^dting  in  hail  above.  If  this  be  not  done, 
nnd  the  bail  that  were  taken  by  the  flieriff  below  are 
refponfible  perfons,  the  plaintiff  may  take  an  affignment 
from  the  fheriff  of  the  bail-bond  (under  the  ftatute 
4  &  5  Ann.  c.  1 6.)  and  bring  an  aiftion  thereupon 
againft  the  flierilf’s  bail.  But  if  the  bail  fo  accepted 
by  the  flieriff  be  infolvent  perfons,  the  plaintiff  may 
proceed  againfi  the  flieriff  himfelf,  by  calling  upon 
him,  firft  to  return  the  writ  (if  not  already  done), 
and  afterwards  to  bring  in  the  body  of  the  defendant. 
And  If  the  fheriff  does  not  tlien  canfe  fufiicient  bail 
to  be  put  In  ahove^  he  will  himfelf  be  refponfible  to  the 
plaintiff. 

The  bail  ahove^  or  bail  to  the  aBlon^  muft  be  put  in 
either  in  open  court,  or  before  one  of  the  judges  there- 
of ;  or  elfe,  in  the  country,  before  a  commilfloner  ap¬ 
pointed  for  that  purpofe  by  virtue  of  the  ftatute  4  W. 
&  M.  c.  4,  which  muft  be  tranfmitted  to  the  court. 
Thefe  bail,  v/ho  mull  at  leaft  be  two  in  number,  muft 
enter  into  ^  recognizance  in  court,  or  before  the  judge 
or  commifTioHer,  whereby  they  do  jointly  and  fcverally 
undertake,  that  if  the  defendant  be  condemned  in  the 
adion,  he  fliall  pay  the  cofts  and  condemnation,  or  ren¬ 
der  himfelf  a  prifoner,  or  that  they  will  pay  it  for 
’Hum :  which  recognizance  is  tranfmitted  to  the  court 
in  a  flip  of  parchment,  intitled  a  And,  if 

required,  the  bail  muft  jujlify  themfelves  in  court,  or 
before  the  commiffioner  in  the  country,  by  fwearing 
themfelves  lioufekeepers,  and  each  of  them  to  be  worth 
double  the  fum  for  which  they  are  bail,  after  payment 
of  all  their  debts.  This  anfwers  in  fome  meafure  to  the 
Jlipulatio^  or  fatlfdatio  of  the  Roman  laws,  which  is  mu- 
tually  given  by  each  litigant  party  to  the  other :  by  the 
plaintifl  that  he  will  profecute  his  fuit,  and  pay  the 
ifofts  if  he  lofes  his  caufe  ;  in  like  manner  as  our  law 


ftill  requires  nominal  pledges  of  prpfecutlon  from  the 
plaintiff :  by  the  defendant,  that  he  fliall  continue  in 
court,  and  abide  the  fentence  of  the  judge,  inucli  like 
our  fpccial  bail ;  but  with  this  difference,  tliat  the  Jide^ 
jnjfores  were  there  abfolutely  bound  judicatum  folvere,  to 
fee  the  cofts  and  condemnation  paid  at  all  events  t 
whereas  our  fpecial  bail  may  be  difeharged,  by  fiirreii- 
dering  the  defendant  into  cuftody  within  the  time  al- 
lovred  by  law  5  for  which  purpofe  they  are  at  all  times 
intitled  to  a  warrant  to  apprehend  him. 

Special  bail  is  required  (as  of  courfe)  only  upon  ac¬ 
tions  of  debt,  or  aiftioiis  on  the  cafe  in  trover,  or  for 
money  due,  where  the  plaintiff  can  fwear  that  the 
caufe  of  a<ftion  amounts  to  ten  pounds  :  but  in  adlions 
where  the  damages  are  precarious,  being  to  be  affeffed 
ad  libitum  by  a  jury,  as  in  a6lions  for  words,  eject¬ 
ment,  or  trefpafs,  it  is  very  feldom  poflible  for  a  plain¬ 
tiff  to  fwear  to  the  amoiuit  of  his  caufe  of  aClion  ;  and 
therefore  no  fpecial  bail  is  taken  thereon,  unlefs  by  a 
judge’s  order,  or  the  particular  directions  of  the  court, 
in  fome  peculiar  fpecies  of  injuries,  as  in  cafes  of  may¬ 
hem  or  atrocious  battery  ;  or  upon  fuch  fpecial  circum- 
ftances  as  make  it  abfolutely  ncceffary  that  the  defen¬ 
dant  fliould  be  kept  within  the  reach  of  juftice.  Alfo 
in  actions  againft  heirs,  executors,  and  adminiftrators, 
for  debts  of  the  deceafed,  fpecial  bail  is  not  demandable; 
for  the  action  is  not  fo  properly  againft  them  in  perfon, 
as  againft  the  effeCts  of  the  deceafed  in  their  poffefllon. 
But  fpecial  bail  is  required  even  of  them,  in  aCtions  for 
a  devajlavity  or  wafting  the  goods  of  the  deceafed  ;  that 
wrong  being  of  their  own  committing. 

Thus  much  for  procefs ;  which  is  only  meant  to 
bring  the  defendant  into  court,  in  order  to  conteft  the 
fuit,  and  abide  the  determination  of  the  law.  When 
he  appears  either  in  perfon  as  a  prifoner,  or  out  upon 
bail,  then  follow  the  pleadings  between  the  parties.  See 
Pleadings. 

Process  upon  an  IndiBment,  See  Prosecution. 
The  proper  procefs  on  an  indictment  for  any  petty 
mifdemefnor,  or  on  a  penal  ftatute,  is  a  writ  of  venire 
facias^  which  is  in  the  nature  of  a  fuminons  to  caufe 
the  party  to  appear.  And  if  by  the  return  to  fuch 
venire  it  appears  that  the  party  hath  lands  in  the  coun¬ 
ty  whereby  he  may  be  diftrained,  then  a  dijlrefs  infnite 
fhall  be  iffued  from  time  to  time  till  he  appears.  But 
if  the  fheriff  returns,  that  he  hath  no  lands  in  his  baili¬ 
wick,  then  (upon  his  non-appearance)  a  writ  of  capias 
fhall  iflue,  which  commands  the  fheriff  to  take  his  body, 
and.  have  him  at  the  next  afiifes ;  and  if  he  cannot  be 
taken  upon  the  firft  capias,  a  fecond  and  a  third  fhall 
iffiie,  called  an  alias,  and  a  pluries  capias.  But,  on  in¬ 
dictments  fpr  treafon  or  felony,  a  capias  is  the  firft  pro¬ 
cefs  :  and,  for  treafon  or  homicide,  only  one  fhall  be  al¬ 
lowed  to  iffue,  or  two  in  the  cafe  of  other  felonies,  by 
ftatute  25  Edw.  III.  c.  14.  though  the  ufage  is  to  iffue 
only  one  in  any  felony ;  the  provilions  of  this  ftatute 
being  in  molt  cafes  found  impracticable.  And  fo,  in 
the  cafe  of  mifdemefnors,  it  is  now  the  ufual  praClice 
for  any  judge  of  the  court  of  king’s  bench,  upon  certi¬ 
ficate  of  an  indictment  found,  to  award  a  writ  of  capias 
immediately,  in  order  to  bring  in  the  defendant.  But 
if  he  abfeonds,  and  it  is  thought  proper  to  purfue  him 
to  an  outlawry,  then  a  greater  exaCtnefs  is  neceffary. 
For,  in  fuch  cafe,  after  the  feveral  writs  have  iffued  in 
a  regular  number,  according  to  the  nature  of  the  re- 
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fpeaive  cvLr.es,  without  any  effea,  tlic  ofTcnder  fliall  be  certiorari  may  be  granted  at 
put  m  the  CK’gent  in  order  to  his  outlawry :  that  is,  he 
diall  be  exaaed,  proclaimed,  or  required,  to  furrender,  at 
five  county-courts  ;  and  If  he  be  returned  quint o  exodus, 
and  does  not  appear  at  the  fifth  exaaion  or  reqiilfitlon, 
then  he  is  adjudged  to  be  outlawed,  or  put  out  of  the 
proteaion  of  the  law  ;  fo  that  he  is  incapable  of  taking 
the  benefit  of  it  in  any  refpea,  either  by  bringing  ac¬ 
tions  or  otherwife. 

The  punilhment,  for  outlawries  upon  indiaments 
for  mlfdemefnors,  is  the  fame  as  for  outlawries  upon 
civil  adions  ;  viz.  forfeiture  of  goods  and  chattels. 

But  an  outlawry  in  treafon  or  felony  amounts  to  a 
conviaion  and  attainder  of  the  offence  charged  in  the 
indiament,  as  much  as  if  the  offender  had  been  found 
guilty  by  his  country.  His  life  is,  hovvxwcr,  ftill  un¬ 
der  the  proteaion  of  the  law,  as  hath  clfewherc  been 
obferved  ;  (fee  Homicide)  :  that  though  anciently  an 
outlawed  felon  was  faid  to  have  caput  lupinum,  and 
might  be  knocked  on  the  head  like  a  wolf,  by  any  one 
that  fliould  meet  him  ;  becaufe,  having  renounced  all 
law,  he  was  t»  be  dealt  with  as  in  a  date  of  natuie, 
when  every  one  that  fhould  find  him  might  flay  him  : 
yet  now,  to  avoid  fuch  Inhumanity,  it  is  holden  tliat 
no  man  Is  intitled  to  kill  him  wantonly  or  wilfully  ; 
but  in  fo  doing  is  guilty  of  murder,  unlefs  It  happens 
in  the  endeavour  to  apprehend  him.  For  any  perfon 
may  arreft  an  outlaw  on  a  criminal  profecutlon,  either 
of  his  own  head,  or  by  wiit  or  warrant  of^  capias  vt- 
lagatum,  in  older  to  bring  him  to  execution.  But 
fuch  outlawry  may  be  frequently  reverfed  by  writ  of 
error,  the  proceedings  therein  being  (as  it  is  fit  they 
fhould  be)  exceedingly  nice  and  circumftantial ;  and  if 
any  fingle  minute  point  be  omitted  or  mIfcondu£led, 
the  whole  outlawry  is  illegal,  and  may  be  reverfed : 
upon  which  reverfal  the  party  accufed  is  admitted  to 
plead  to,  and  defend  hinifclf  agaiiill,  the  indI6lment. 

Thus  much  for  procefs  to  bring  in  the  offender  af¬ 
ter  Indidment  found ;  during  which  flage  of  the  pro- 
fecution  it  is  that  writs  of  cert  tor  at  i  facias  are  iifually 
had,  though  they  may  be  had  at  any  tlnie  before  trial, 
to  certify  and  remove  the  indlftment,  with  all  the  pro¬ 
ceedings  thereon,  from  any  Inferior  court  of  criminal 
jurifdiaion  into  the  court  of  king's  bench  ;  which  is 
the  fovereign  ordinary  court  of  julllce  in  caufes  crimi¬ 
nal.  And  this  is  frequently  done  for  one  of  thefe  four 
piirpofes;  either,  i.  To  confider  and  determine  the 
validity  of  appeals  or  indI6:m.ents  and  the  proceedings 
thereon  ^  and  to  quafh  or  confirm  them  as  theie  is 
caufe  ;  or,  2.  Where  it  is  furmifed  that  a  partial  or 
infufficlent  trial  will  probably  be  had  in  the  court  be¬ 
low,  the  indidlment  is  removed,  In  order  to  have  the 
prlfoner  or  defendant  tried  at  the  bar  of  the  court  of 
king's  bench,  or  before  the  juflices  of  ni/t  pnus  :  or. 

It  is  fo  removed.  In  order  to  plead  the  king's  pardon 
there  :  or,  4.  'Fo  iflue  procefs  of  outlawry  againft  the 
offender,  in  thofe  counties  or  places  where  the  procefs 
of  the  inferior  judges  will  not  reach  him.  Such  writ 
of  certiorari,  when  iffued  and  delivered  to  the  inferior 
court  for  removing  any  record  or  other  proceeding,  as 
well  upon  indictment  as  otherwife,  fuperfedes  the  jurlf- 
dltllon  of  fuch  Inferior  court,  and  makes  all  fiibfeqiient 
proceedings  therein  entirely  erroneous  and  illegal  ;  un- 
iefs  the  court  of  king's  bench  remands  the  record  to 
the  court  below,  to  be  there  tried  and  determined.  A 
VoL.  XV.  Part  IT. 
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the  Infiance  of  either 

the  profccutor  or  the  defendant :  the  former  as  a  mat-  a  T,a. 
ter  of  right,  the  latter  as  a  matter  of  diferetion  ;  and  t»  n. 
therefore  It  is  feldom  granted  to  remove  indiClmeuts  — 
from  the  jufiices  of  gaol-delivery,  or  after  Iffue  joined, 
or  confeflion  of  the  faCI  in  any  of  the  courts  below.  ^ 

At  this  ftage  of  profecution  alfo  it  is,  that  indict¬ 
ments  found  by  the  grand  juiy  againft  a  peer,  mull,  in 
confequence  of  a  writ  of  ceriioraru  be  certified  and 
tranfmitted  into  tbc  court  of  parliament,  or  into  that 
of  the  lord  high  fteward  of  Great  Britain  ;  and  tlir’ , 
in  places  of  exclulivc  jurirdlCllon,  as  the  two  univerfi- 
ties,  indlClments  muft  be  delivered  (upon  cballcngc  and 
claim  of  cognizance)  to  the  courts  therein  cfiablilhcd 
by  charter,  and  confirmed  by  a6l  of  parliament,  to  be 
there  refpeClIvcly  tried  and  determined.  Sec  Plea. 

Process,  in  clicmiftr)^,  the  whole  courfe  of  an  ex¬ 
periment  or  feries  of  operations,  tending  to  produce 
fomething  new. 

Process,  in  anatomy^,  denotes  any  protuberance  or 
eminence  in  a  bone. 

PROCESSION,  a  ceremony  in  the  Romifli  cliurcli, 
confifting  of  a  formal  march  of  the  clergy  and  people, 
putting  "up  prayers,  &c.  and  in  this  manner  villtirig 
fome  church,  &c.  They  have  alfo  procefiions  of  the 
lioll  or  facrament,  &c.  See  Host. 

P  ROCHE  IN  AMY,  in  law,  the  perfon  next  akin 
to  a  child  in  non -age,  and  who,  in  that  rerpccl,  Is  al¬ 
lowed  to  aft  for  him,  and  be  bis  guardian,  S:c.  if  h* 
hold  land  In  foccage. 

To  fne,  an  infant  is  not  allowed  to  make  an  attor¬ 
ney  ;  but  the  court  will  admit  his  next  friend  as  plalu- 
tiff,  or  bis  guardian  as  defendant 

PROCKIA,  In  botany  :  A  genus  of  themonogynia 
order,  belonging  to  the  polyandriaclafs  of  plants;  and  In 
the  natural  method  ranking  with  thofe  of  which  the 
order  Is  doubtful.  The  calyx  is  tnphyllous,  befides 
two  leafets  at  the  bafe.  There  Is  no  corolla;  the  berry 
is  quinqueangular,  and  polydpermous. 

PROCLAMATION,  a  public  notice  given  of  any 
thing  of  which  the  king  thinks  proper  to  advertife  hi* 
fubjefts. 

Proclamations  are  a  branch  of  the  king's  preroga¬ 
tive  *  ;  and  have  then  a  binding  force,  when  (as  ^ 

Edward  Coke  obferves)  they  are  grounded  upon  and 
enforce  the  laws  of  the  realm.  For,  though  the  ma¬ 
king  of  laws  is  entirely  the  work  of  a  diftinft  part,  the 
leglflative  branch  of  the  fovereign  power,  y^et  the  man¬ 
ner,  time,  and  circumfiances  of  putting  thofe  laws  in 
execution,  muft  frequently  be  left  to  the  diferetion  of 
the  executive  magiftrate.  And  therefore  his  conftitu- 
tlons  or  edifts,  concerning  thofe  points  which  we  call 
proclamations,  are  binding  upon  the  fubjeft,  where  they 
do  not  either  contradift  the  old  laws,  or  tend  to  efta- 
bllfli  new  ones  ;  but  only^  enforce  the  execution  of  fuch 
laws  as  are  already  in  being,  in  fuch  manner  as  the 
king  (hall  judge  ncceflary.  Thus  the  cftahliflied  law 
that  the  king  jnay  prohibit  any  of  his  fubjefts  from 


leaving  the  realm  :  a  proclamation  therefore  forbidding 
this  in  general  for  three  weeks,  by  laying  an  embargo 
upon  all  fhipping  In  time  of  war,  will  be  equally  bind¬ 
ing  as  an  a6t  of  parliament,  becaufe  founded  upon  a  prior 
law.  But  a  proclamation  to  lay"  an  embargo  In  time 
of  peace  upon  all  vcflels  laden  with  wheat,  (though  in 
the  time  of  a  public  fcarcity),  being  contrary  to  law, 
3  Y  and 
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Tfrclus  and  partrcuTarly  to  ilatute  22  Car.  II.  c.  13.  the  ad- 
.11  vil'ers  of  fuch  a  prcclaimation,  and  all  perfcns  a6liiig 
under  it,  found  it  neceffary  to  be  indemnified  by  a  fpe- 
cial  of  parliament,  7  Geo.  III.  c.  7.  A  proclama¬ 
tion  for  dlfarming  Papiils  is  alfo  binding,  being  only 
in  execution  of  what  the  legiflature  has  firft  ordained  : 
but  a  pioclamation  for  allowing  arms  to  Papifts,  or  for 
difamiing  any  Proteftant  fubjedls,  will  not  bind  ;  be- 
caufe  the  firR  would  be  to  ailurne  a  diTpenfing  power, 
the  latter  a  leg  illative  one  ;  to  the  veiling  of  either  of 
which  in  any  ilrigle  perfon  the  laws  of  England  are  ab- 
fohitely  ft  rangers.  Indeed,  by  tlie  ftatute  31  Plen.VIlI. 
c.  8.  it  was  enabled,  that  the  king’s  proclamations 
Ibould  have  the  force  of  adls  of  parliament :  a  ftatute, 
which  was  calculated  to  introduce  the  moft  defpotic  ty¬ 
ranny  ;  and  which  muft  have  proved  fatal  to  the  liber¬ 
ties  of  this  kingdom,  had  it  not  been  luckily  repeal¬ 
ed  in  the  minority  of  his  fucceffor,  about  five  years 
after.  By  a  late  adl  of  parliament  the  king  is  empow¬ 
ered  to  raife  regiments  of  Roman  Catholics,  toferve  in 
"  the  prefent  v/ar. 

PROCLUS,  furnamed  Diadocus,  a  Greek  philo- 
fopher  and  mathematician,  was  born  in  Lycia,  and  lived 
about  the  year  500.  He  was  the  difciple  of  Syrianus, 
and  had  a  great  (hare  in  the  friendfiiip  of  tlie  emperor 
Anaftafius.  It  is  faid,  that  when  Vitalian  laid  fiege 
to  Conftantinople,  Proclus  burnt  his  fhips  with  large 
brazen  fpeculums.  This  philofopher  was  a  Pagan,  and 
wrote- againft  the  Chrillian  religion.  There  are  ftill  ex¬ 
tant  his  Commentaries  on  fome  of  Plato’s  books,  and 
other  of  his  works  written  in  Greek. 

PROCONSUL,  a  Roman  magiftrate,  feiit  to  go¬ 
vern  a  province  with  confular  authority. 

The  proconfuls  v/ere  appointed  out  of  the  body  of 
the  fenate  ;  and  ufiially  as  the  year  of  any  one’s  confu- 
late  expired,  he  was  fent  proconful  into  fome  province. 

1  he  proconfuls  decided  cafes  of  equity  and  jiiftice, 
either  privately  in  their  pretorium  or  palace,  where  they 
received  petitions,  heard  complaints,  granted  writs  un¬ 
der  their  feal,  and  the  like;  or  elfe  publicly,  in  the  com¬ 
mon  hall.  With  the  ufual  formalities  obferved  in  the 
*  court  of  judicature  at  Rome.  I'hey’  had  befides,  by 

virtue  of  their  ediefts,  the  power  of  ordering  all  thingvS 
relating  to  the  tribunes,  taxes,  contributions,  and  pro- 
vifions  of  corn  and  money.  See.  Their  office  lafted 
only  a  year.  See  Consul. 

PROCOPIITS,  a  famous  Greek  hiftorian,  born  in 
Ciefaria,  acquired  great  reputation  by  his  works  in  the 
leign  of  Jullinian,  and  was  fecretary  to  Belifarius  du¬ 
ring  all  the  wars  carried  on  by  that  general  in  Perfia, 
Africa,  and  Italy.  He  at  length  became  fenator,  ob¬ 
tained  the  title  of  illujiriousy  and  was  made  pretor  of 
Conftantinople. 

PROCREATION,  the  begetting  and  bringing 
forth  young.  See  Generation  and  Semen. 

PROCrOR,  a  perfon  commiffioned  to  manage  an¬ 
other  perfon’s  caufe  in  any  court  of  the  civil  or  eccle- 
liaftlcal  law. 

Proctor,  in  the  Englifh  unlverfitles.  See  Univer¬ 
sity. 

PROCURATION,  an  a£I  or  inftrument  by  which 
a  perfon  is  empowered  to  treat,  tranfaft,  receive,  &c. 
in  another  perfon’s  name. 

PROCURATOR.  See  Proctor. 

I  RODIGALITY,  means  extravagance,  profiifion, 
wafte,  or  exceffive  liberality,  and  is  the  oppofite  ex¬ 


treme  to  the  vice  of  parfimony.  By  the-  Roman  law, 
if  a  man  by  notorious  prodigality  was  in  danger  of  B 
wailing  his  eftate,  he  was  looked  upon  as  non  compos 
and  committed  to  the  care  of  curators,  or  tutors,  by  ^  1 

the  prostor.  And  by  the  laws  of  Solon,  fuch  pro¬ 
digals  were  branded  with  perpetual  infamy. 

PRODUCT,  in  arithmetic  and  geometry,  the  fac¬ 
tum  of  two  or  mere  numbers,  or  lines,  &c.  into  one 
another  :  thus  5X4=  20  the  produd  required. 

PROEDRI,  among  the  Athenians,  were  magiftrates, 

Avho  had  the  lirft  feats  at  the  public  afiemblies,  and 
whofe  office  it  w^as  to  propofe  at  each  aflembly  tlie 
things  to  be  deliberated  upon  and  determined.  Their 
office  always  ended  with  the  meeting.  Their  number 
was  nine,  fo  long  as  the  tribes  were  ten  in  number. 

PROTANATION,  the  ading  dlfrefpcdfully  to  fa- 
cred  things. 

PROFANE,  a  term  ufed  in  oppofition  to  holy;  and 
in  general  is  applied  to  all  perfoiis  who  have  not  the 
facred  charadtr,  and  to  things  which  do  not  belong  to 
the  fervice  of  religion. 

PROFESSION  means  a  calling,  vocation,  or  known 
employment.  In  Knox’s  ^/fays,  vol.  ift,  page  234, 
we  find  an  excellent  paper  on  the  choice  of  a  profeffion, 
wffiich  that  elegant  writer  concludes  thus  :  “  All  the 

occupations  of  life  (fays  he)  are  found  to  have  their  ad¬ 
vantages  and  dlfadvantages  admirably  adapted  to  preferve 
the  juft  equilibrium  of  happinefs.  This  we  may  confi¬ 
dently  aflert,  that,  whatever  are  the  inconveniences  of 
any  of  them,  they  are  all  preferable  to  a  life  of  inadion ; 
to  that  wretched  liftleffnefs,  which  is  conftrainedto  pur- 
fue  pleafiire  as  a  bufinefs,  and  by  rendering  it  the  objed 
of  fevere  and  unvaried  attention,  deftroys  its  very  eflence.”  * 

Among  the  Romanifts  profeffion  denotes  the  entering 
into  a  religious  order,  whereby  a  perfon  offers  himfelf 
to  God  by  a  vow  of  Inviolably  obferving  obedience, 
chaftity,  and  poverty. 

PROFESSOR,  in  the  univerfities,  a  perfon  who  | 

teaches  or  reads  public  ledures  in  fome  art  or  fcience 
from  a  chair  for  the  purpofe. 

PROFILE,  in  architedure,  the  draught  of  a  build¬ 
ing,  fortification,  &c.  wherein  are  exprefled  the  feveral 
heights,  widths,  and  thickneftes,  fuch  as  they  would  ap¬ 
pear  were  the  building  cut  down  perpendicularly  from 
the  roof  to  the  foundation.  Whence  the  profile,  is  alfo 
called  the  feBloriy  fometimes  orthographical Jedion^  and  by 
Vitruvius  alfo  feiagraphy. 

Projilfy  in  this  fenfe,  amounts  to  the  fame  with  ehva- 
tion  ;  and  ftands  oppofed  to  a  plan  or  ichnography. 

Profile  is  alfo  ufed  for  the  contour  or  out-line  of  a 
figure,  building,  member  of  architecture,  or  the  like  ; 
as  a  bafe,  a  cornice,  &c.  IPitwce  projiling  Is  fometimes 
ufed  for  defigning,  or  deferibing  the  member  with  rulc^. 
compafs,  &e. 

Profile,  in  fculpture  and  painting. — A  head,  a 
portrait,  &c.  are  faid  to  be  in  profile ^  when  they  are  re- 
prefented  fidewife,  or  in  a  fide-view ;  as,  when  in  a  por¬ 
trait  there  is  but  one  fide  of  the  faAe,  one  eye,  one 
check,  &e.  fhown,  and  nothing  of  the  other. — On  al- 
moft  all  medals^  the  faces  are  reprefented  in  prfife, 

PROFLUVIUM,  in  medicine,  denotes  a  flax,  or  I 

liquid  evacuation  of  any  thing. 

PROGNOSTIC,  among  phyficians,fignifies  a  judge¬ 
ment  concerning  the  event  of  a  difeafe,  as  whether  it 
fhall  end  in  life  or  death,  be  fhort  or  long,  mild  or  ma^ 

Jignant, 

PROGRAMMA,. 


fion, 

-y- 


rroL'ratn.  PROGRAMMA,  anciently  fignified  a  letter  fealed  PROGRESSION,  m  general,  denocfp  a  r.^nlar  ad- 
with  the  kina’s  feal.  vancing,or  going  forward, m  the  fanae  courfe  and  manner. 

t — V - Proo-ramnfa  Is  alfo  an  univerfity  term  for'a  billet  or  Progression,  in  mathematics,  iS  either  arithmetical 

advertffement,  pofted  up  or  given  into  the  hand,  by  way  or  geometrical.  Continued  arithmetic  proportion  is, 
of  invitation  to  an  oration,  &c.  containing  the  argu-  where  the  terms  do  increafe  and  decrwfe  by  equal  dif- 
ment,  or  fo  much  as  is  neceffary  for  underftanding  thereof,  ferences,  and  is  called  arithmetic  progreffim  ; 

Thusi'’’''+'^’  by  the  difference!/. 

In  num’oersi  1  by  the  difference  2. 

in  numbers  8,  6,  4,  2,  &c.  decreafmg^  ^ 

Geometric  Progreffion,  or  Continued  Geometric  Proportion,  is  when  the  terms  do  increafe  cr  deCrcafe  by  equal 

n\tios :  thus,  •  r  r  1 

ar^  arr,  arrty  &c.  increanng  ^  ^  ^  ,  S  multiplication  / 


from  a  continual 


^  divifioii 


^by  /  . 


a,  1-,  JL,  See.  decreafingC 

r  rr  rrr  ^  1  • 

,  4,  8,  16,  3^.  64,  :ncreafing-l^.^^^^^„„^;„^^i  j  multiplication 
,  32,  16,  8,  4,  2,  decreafingj  ^divifion  J 


2. 

64,  . . 

See  the  articles  Fluxions,  Geometry,  and  Series. 


PROJECTILES. 


This  is  the  name  for  that  part  of  mechanical  phi- 
lofophy  which  treats  of  the  motion  of  bodies  any 


the  fcience. 
% 

Fife 61:  of 
gravity  t  n 
proje6tetl 
buUies, 


how  projedled  from  the  furface  of  this  earth,  and  influ- 
enced  by  the  adion  of  terreftrial  gravity. 

It  is  demoiiftrated  in  the  phyfical  part  of  aftronomy 
that  a  body  fo  projedled  muft  deferibe  a  conic  fedlion, 
having  the  centre  of  the  earth  in  one  focus;  and  that  it 
will  deferibe  round  that  focus  areas  proportional  to  the 
times.  And  it  follows  from  the  principles  of  that  fcience, 
that  if  the  velocity  of  projedllon  exceeds  36700  feet  in 
a  fecond,the  body  (if  not  refilled  by  the  air)  would  de- 
fciibe  a  hyperbola  ;  if  it  be  jull  36700,  it  would  de- 
fcrlbe  a  parabola  ;  and  if  it  be  Icfs  than  this,  it  would 
deferibe  an  elllpfis.  If  projeded  diredlly  upwards,  lii 
the  firft  cafe,  it  would  never  return,  but  proceed  for 
ever ;  its  velocity  continually  dlininifliing,  but  never 
becoming  lefs  than  an  afiignable  portion  of  the  excefs 
of  the  initial  velocity  above  36700  feet  in  a  fecond  ;  in 
the  fecond  cafe,  it  would  never  return,  its  velocity  would 
diminilh  without  end,  but  never  be  extingullhed.  In 
the  third  cafe,  it  would  proceed  till  its  velocity  was  re¬ 
duced  to  an  afiignable  portion  of  the  dilFerence  between 
36700  and  its  initial  velocity  ;  and  would  then  return, 
regaining  its  velocity  by  the  fame  degrees,  and  in  the 
fame  places,  as  it  loft  it.  I'hefe  are  nccefiary  confe- 
quences  of  a  gravity  diredled  to  the  centre  of  the  earth, 
and  inverfely  proportional  to  the  fquare  of  the  diftance. 
But  in  the  greateft  projedions  that  we  are  able  to 
make,  the  gravitations  are  fo  nearly  equal,  and  in  direc¬ 
tions  fo  nearly  parallel,  that  It  would  be  ridiculous  af- 
feiflation  to  pay  any  regard  to  the  deviations  from  equa¬ 
lity  and  parallelifm.  A  bullet  rlfing  a  mile^  above  the 
furface  of  the  earth  lofes  only  weight,  and  a 

horizontal  range  of  4  miles  makes  only  4'  of  deviation 
from  parallelifm. 

Let  us  therefore  afiiinie  gravitation  as  equal  and  pa¬ 
rallel.  The  errors  ariftng  from  this  alTumptlon  are 
•quite  infenfible  in  all  the  ufes  which  can  be  made  of 
this  theoiy.. 

The  theory  itfelf  will  ever  be  regarded  with  fonie 
veneration  and  alTcdlion  by  the  learned.  It  was  tlic 
firft  fruits  of  mathematical  philofophy.  Galileo  was 
the  firft  who  applied  mathematical  knowledge  to  the 


motions  of  free  bodies,  and  this  w’^s  the  fubjeA  on 
which  he  exercifed  his  fine  genius.  % 

Gravity  muft  be  conlidercd  by  us  as  a  conftant  or 
uniform  accelerating  or  retarding  force,  according  as  it  ‘  ‘ 
produces  the  defeent,  or  retards  the  afeent,  of  z\  body. 

A  conftant  or  invariable  accelerating  force  is  one  which 
produces  an  uniform  acceleration  ;  that  is,  which  in 
equal  times  produces  equal  increments  of  velocity,  and 
therefore  produces  Increments  of  velocity  proportional 
to  the  times  in  which  they  are  produced.  Forces  are 
of  themfclvcs  Imperceptible,  and  are  feen  only  in  their 
efie£ls ;  and  they  have  no  meafure  but  the  effe<ft,  or 
what  meafures  the  effedl ;  and  every  thing  \’^i6h  we 
can  difeover  with  regard  to  thofe  meafures,  we  muft  af¬ 
firm  with  regard  to  the  tilings  of  which  we  aflume  them 
as  the  meafures.  Therefore,  4 

The  motion  of  a  falling  body,  or  of  a  body  projedl- 
ed  diredlly  downwards,  is  uniformly  accelerated ;  and 
that  of  a  body  projedled  direClly  upwards  is  uniformly 
retarded  :  that  is,  the  acquired  velocities  are  as  the 
times  in  which  they  are  acquired  by  falling,  and  the  ex- 
tinguiftied  velocities  arc  as  the  times  in  which  they  are 
extinguifhed.  ^  . 

Cor.  I.  If  bodies  fimplyfall,  not  being  projeaed  ^ 
downwards  by  any  external  force,  the  times  of  the  falls 
are  proportional  to  the  final  velocities;  and  the  times 
of  afeents,  v/hich  terminate  by  the  acllon  of  gravity 
alone,  are  proportional  to  the  initial  velocities. 

2.  The  fpaces  deferibed  by  a  heavy  body  falling  from 
reft  are  as  the  fquarcs  of  the  acquired  velocities  ;  and 
the  differences  ot  thefe  fpaces  are  as  the  differences  of 
the  fquares  of  the  acquired  velocities :  and,  on  the 
other  hand,  the  heights  to  which  bodies  projedled  up¬ 
wards  will  rife,  before  tlielr  motions  be  extinguilhed, 
arc  as  the  fqnaies  of  the  initial  velocities. 

3.  'Fhe  fpaces  deferibed  by  falling  bodies  are  propor-^ 
tional  to  the  fquares  of  the  times  from  the  beginning 
of  the  fall ;  and  the  fpaCes  deferibed  by  bodies  projedled 
diredtly  upwards  are  as  the  fqnares  of  the  times  of  the 
afeents. 

4.  The  fpace  defciibed  by  a  body  falling  from  reft 
is  one  half  of  the  fpace  which  the  body  would  have  uni-, 
fonnly  deferibed  in  the  fame  time,  with  the  velocity  ac- 

3  Y  2  q aired 
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qiilred  by  the  hill. — And  the  heij^ht  to  which  a  body 
will  rife,  in  oppofilioii  to  the  action  of  gravity,  is  one 
half  of  the  fpacc  which  it  would  uniformly  defcribe  in 
the  fame  time  witli  the  initial  velocity. 

In  like  manner  the  difference  of  the  fpaces  which  a 
falling  or  rifiiig  body  defcribes  in  any  equal  fucceflive 
parts  of  its  fall  or  rife,  is  one  hair  of  the  fpace  which  it 
Would  uniformly  defcribe  in  the  hime  time  with  the  dif¬ 
ference  of  the  initial  and  final  velocities. 

This  propofition  will  be  more  conveniently  expreffed 
for  our  purpofe  thus  : 

A  body  moving  uniformly  during  the  time  of  any 
fall  with  the  velocity  acquired  thereby,  will  in  that  time 
defcribe  a  fpace  double  cf  that  fall ;  and  a  body  pro- 
je6ted  diredUy  upwards  will  rife  to  a  height  which  is 
one  half  of  the  fpace  which  it  would,  uniformly  continu¬ 
ed,  defcribe  in  the  time  of  its  afeent  with  the  initial  velo¬ 
city  of  projedlion. 

'riiefe  theorems  have  been  already  demonfirated  in  a 
popular  way,  in  the  article  Mechanics,  fedl.  vi.  §  I4>  •  5, 

I  6,  See.  and  in  Gunnery.  But  we  would  recommend 
to  our  readers  the  39th  prop,  of  the  firfl  book  of  New¬ 
ton’s  Principia^  as  giving  the  moil  general  invefiigation 
of  this  fubjc6l ;  equally  eafy  with  thefe  more  loofe  me¬ 
thods  of  demonfiration,  and  infinitely  fuperior  to  them, 
by  being  equally  applicable  to  every  variation  of  the 
accelerating  force.  Sec  an  excellent  application  of  this 
propofition  by  Mr  Robins,  for  defining  the  motion  of  a 
ball  difeharged  from  a  cannon,  in  the  article  Gunnery, 
11^  15.  See  another  in  Optics,  11°  127.  for  defining  the 
5  motion  of  light  in  refra£fion,  &c. 

T  he  force  5.  It  is  a  matter  of  obfervation  and  experience,  that 
<>1  jrravity  a  heavy  body  falls  16  feet  and  an  inch  Englifii  meafure 
can  ^  Rcond  of  time  ;  and  therefore  acquires  the  velocity 
he  afeer-  ^  inches  per  fecond.  This  cannot  be  afeer- 

tained.  tained  diredlly,  with  the  precifion  that  is  neceffary.  A 
fecond  is  too  fmall  a  portion  of  time  to  be  exadlly  mea- 
fiircd  and  compare{l  with  the  fpace  deferibed  ;  but  it 
is  done  with  the  greateft  accuracy  by  comparing  the 
motion  of  a  falling  body  with  that  of  a  pendulum.  The 
time  of  a  vibration  is  to  the  time  of  falling  through 
half  the  length  of  the  pendulum,  as  the  circumference 
of  a  circle  is  to  its  diameter.  The  length  of  a  pendu¬ 
lum  can  be  afeertained  witli  great  precifion  ;  and  it  can 
be  lengthened  or  fiiortened  till  it  makes  juft  86,400  vi- 
!)rations  in  a  day :  and  this  is  the  way  in  which  the 
ipace  fallen  through  in  a  fecond  has  been  accurately  af¬ 
eertained. 

As  all  other  forces  are  afeertained  by  the  accelera¬ 
tions  which  they  produce,  they  are  conveniently  meafu- 
red  by  comparing  their  accelerations  with  the  accelera- 
licii  of  gravity.  I'his  therefore  has  been  afliimed  by 
all  the  later  and  beft  writeis  on  mechanical  philofophy, 
as  the  unit  by  which  every  other  force  is  meafured.  It 
gives  us  a  perfe6lly  diftiinft  notion  of  the  force  which 
retains  the  moon  in  its  01  bit,  when  we  fay  it  is  the 
3600th  part  of  the  weight  of  the  moon  at  the  furface 

the  earth.  We  mean  by  this,  that  if  a  bullet  were 
here  weighed  by  a  fpring  fteel-yard,  and  pulled  it  out 
I0  the  mark  3600;  if  it  were  then  taken  to  the  di- 
ftance  of  the  moon,  it  would  pull  it  out  only  to  the 
mark  i.  And  we  make  this  aftertion  on  the  authority 
of  our  having  obferved  that  a  body  at  the  diftance  of  the 
moon  falls  from  that  diftance  y-g-V??  of  1 6  feet  in  a 
'fecond.  We  do  not,  therefore,  compare  the  forces^  which 
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arc  imperceptible  things ;  we  compare  the  accelerations, 
which  are  their  indications,  effedls,  and  meafures. 

This  has  m.ade  philofophers  fo  anxious  to  determine 
with  precifion  the  fall  of  heavy  bodies,  in  order  to  haveof  deter- 
an  exadl  value  of  the  accelerating  power  of  terreftrlali^hning  the 
gravity.  Now  we  inuft  here  obferve,  that  this  meafure 
may  be  taken  in  two  ways:  we  may  take  the  fpace 
through  which  the  heavy  body  falls  in  a  fecond  ;  or  we 
may  take  the  velocity  which  it  acquires  in  confequence 
of  gravity  having  aaed  on  it  during  a  fecond.  The 
laft  is  the  proper  meafure  ;  for  the  laft  is  the  immediate 
tlfea  on  the  body.  The  a^ion  of  gravity  has  changed 
the  ftate  of  the  body-— in  what  way  ?  by  giving  it  a  de¬ 
termination  to  motion  downward  ;  this  both  points  out 
the  kind  and  the  degree  or  intenfity  of  the  force  of 
gravity.  I  he  fpace  deferibed  in  a  fecond  by  falling, 
is  not  an  invariable  meafure ;  for,  in  the  fucceflive  fe- 
conds,  the  body  falls  through  16,  48,  80,  112,  &c. 
feet,  but  the  changes  of  the  bodies  ftate  in  each  fecond 
is  the  fame.  At  the  beginning  it  had  no  determination 
to  move  with  any  appreciable  velocity ;  at  the  end  of 
the  firft  fecond  it  had  a  determination  by  which  it 
would  have  gone  on  for  ever  (had  no  fubfequent  force 
a<fted  on  it)  at  the  rate  of  32  feet  per  fecond.  At  the 
end  of  the  fecond  fecond,  it  had  a  determination  by 
which  it  would  have  moved  for  ever,  at  the  rate  of  64 
feet  per  fecond.  At  the  end  of  the  third  fecond,  it 
had  a  determination  by  which  it  would  have  moved 
for  ever,  at  the  rate  of  96  feet  per  fecond,  &c.  &c. 

The  difference  of  thefe  determinations  is  a  determination 
to  the  rate  of  32  feet  per  fecond.  This  is  therefore 
conftant,  and  the  indication  and  proper  meafure  of  the 
conftant  or  invariable  force  of  gravity.  The  fpace  fal¬ 
len  through  in  the  firft  fecond  is  of  ufe  only  as  it  is 
one  half  of  the  meafure  of  this  determination  ;  and  as 
halves  have  the  proportion  of  their  wholes,  different  ac¬ 
celerating  forces  may  be  fafely  affirmed  to  be  in  the  pro¬ 
portion  of  the  fpaces  through  which  they  uniformly  im¬ 
pel  bodies  In  the  fame  time.  But  we  fhould  always  re-  .  ^ 
colled,  that  this  is  but  one  half  of  the  true  meafure  of 
the  accelerating  force.  Mathematicians  of  the  firft  rankj^crint'^mr 
have  committed  great  miftakes  by  not  attending  to  this;  this 
and  it  is  neceftary  to  notice  it  juft  now,  becaufe  cafes  will 
occur  in  the  profecution  of  thisfiibjed,  where  we  fhall  be 
veiy  apt  to  confound  our  reafonings  by  a  confufion  In  the 
ufe  of  tliofe  meafures.  Thofe  mathematicians  who  are 
acciiftomed  to  the  geometrical  confideration  of  curviline- 
al  motions,  are  generally  difpofed  to  take  the  adual  de- 
JleSlion  from  the  tangent  as  the  meafure  of  the  defleding 
force;  while  thofe  who  treat  the  fame  fubjed  algebraical¬ 
ly,  by  the  afllftance  of  fluxions,  take  the  change  velocity y 
which  is  meafured  by  twice  the  defledion.  The  reafon 
is  this :  when  a  body  paftes  through  the  point  B  of  a 
curve  ABC,  fig.  i.  if  the  defteding  force  were  to  ceafe 
at  that  iiillant,  the  body  would  defcribe  the  tangent 
BD  in  tlie  fame  time  in  which  it  defcribes  the  arch 
BC  of  the  curve,  and  DC  is  the  defledion,  and  is 
therefore  taken  for  the  meafure  of  the  defleding  force. 

But  the  algebraift  is  accuftomed  to  confider  tlie  curve 
by  means  of  an  equation  between  the  abfciflge  H  a, 

H  hy  Hr,  and  their  refpedive  ordinates  Aay  B^,  Cr  ; 
and  he  meafures  the  defledions  by  the  changes  made  on 
the  increments  of  the  ordinates.  Thus  the  increment  of 
the  ordinate  A  ^7,  while  the  body  defcribes  the  arch  A  B 
of  the  curve,  is  BG.  If  the  defleding  force  were  to 
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<cufc  when  the  body  Js  at  B,  the  next  increment  would 
have  been  equal  to  BG,  that  is,  it  would  have  been 
but,  in  confequence  of  the  deBcaion,  it  is  only  C  F :  there¬ 
fore  he  takes  EC  for  the  meafure  of  the  deflettion,  and  of 
the  deileding  force.  Now  EC  is  ultimately  twice  DC  ; 
and  thus  the  meafure  of  the  algebraia  (derived  folely 
from  the  nature  of  the  differential  method,  and  without 
any  regard  to  phyfical  confidcrations)  happens  to  coin¬ 
cide  with  the  true  phyfical  meafure.  Theie  is  therefore 
great  danger  of  mixing  thefe  meafiires.  Of  this  yv  e  can¬ 
not  give  a  more  remarkable  inflance  than  Eeibnitz  s  at¬ 
tempt  to  demonftrate  the  elliptical  motion  of  the  planets 
in  the  Leipfic  Ads,  1689.  He  firft  confidersthe  fiib- 
jea  mechanically,  and  takes  the  deflea  ion  or  DC  foi 
the  meafure  of  the  defleamg  force.  He  then  intro¬ 
duces  his  differential  calculus,  where  he  takes  the  dif¬ 
ference  of  the  increments  for  the  meafure  j  and  thus 
brings  himfelf  into  a  confufion,  which  luckily  compen- 
fates  for  the  falfe  reafoning  in  the  preceding  part  of 
his  paper,  and  gives  his  refult  the  appearance  of  a 
demonftration  of  Newton’s  great  difeovery,  while,  in 
faa,  it  is  a  confufed  jumble  of  affumptions,  felf-con- 
tradiaory,  and  inconfiftent  with  the  very  laws  of  me- 
chanlcs  which  are  ufed  by  him  in  the  Inveftigation. 
Seventeen  years  after  this,  in  1 706,  having  been  cri- 
ticifed  for  his  bad  reafoning,  or  rather  accufed  of  an 
envious  and  unfuccefsful  attempt  to  appropriate  New¬ 
ton’s  inventions  to  himfelf,  he  gives  a  correaion  of  his 
paralogifm,  which  he  calls  a  correaion  of  language. 
But  he  either  had  not  obferved  where  the  paralogifm 
lay,  or  would  not  let  himfelf  down  by  acknowledging 
a  miftake  in  what  he  wifhed  the  world  to  think  his  own 
calculus  (fluxions)  ;  he  applied  the  correaion  where  no 
fault  had  been  committed,  for  he  had  meafiired  both 
the  centrifugal  force  and  the  folicltatlon  of  gravity  in  the 
fame  way,  but  had  applied  the  fluxionary  pprefiion  to 
the  laft.  and  not  to  the  firft,  and,  by  fo  doing,  he  com¬ 
pletely  deftroyed  all  coincidence  between  his  refult  and 
the  planetary  motions.  We  mention  this  inftance,  not 
only  as  a  caution  to  our  mathematical  readers,  but  alfo 
as  a  very  curious  literary  anecdote.  I  his  dlftertation  of 
Leibnitz  is  one  of  the  moft  obfeure  of  his  obfeure  writ¬ 
ings,  but  deferves  the  attention  of  an  intelligent  and 
curieiis  reader,  and  cannot  fail  of  making  an  indelible 
impreflion  on  his  mind,  with  relation  to  the  modefty, 
candour,  and  probity  of  the  author.  It  is  preceded 
by  a  dlffertation  on  the  fubjea  which  we  are  now 
entering  upon,  the  motion  of  projeailes  in^  a  refiftliig 
medium.  Newton’s  Prlncipla  had  been  publlfhed  a  few 
years  before,  and  had  been  reviewed,  in  a  manner  fliame- 
fully  flight,  in  the  Leipfic  A^s.  Both  thefe  fubjeas 
make  the  capital  articles  of  that  immortal  work.  Mr 
Leibnitz  publiflied  thefe  diflertations,  without  (fays  he) 
having  feen  Newton’s  book,  in  order  to  fhow  the  world 
that  he  had,  fome  years  before,  difeovered  the  fame 
theorems.  Mr  Nicholas  Fatio  carried  a  copy  of  the 
Prlncipla  from  the  author  to  Hanover  in  1686,  where 
he  expeaed  to  find  Mr  Leibnitz ;  he  was  then  abfent, 
but  Fatio  faw  him  often  before  his  return  to  France^  in 
1 687,  and  does  not  fay  that  the  book  was  not  given  him. 
Read  along  with  thefe  diflertations  Dr  Keill’s  letter  to 
JohnBernoulli  and  others,  publiflied  in  the  yournal Llte^ 
raire  de  la  Hayee  1 7 14>  ^^^d  to  John  Bernoulli  in  1 7  ’  9* 
Newton  has  been  accufed  of  a  limllar  overflight  by 
John  Bernoulli,  (who  indeed  calls  it  a  miftake  in  prin- 
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ciple)  in  his  Propofitlon  X.  Book  2.  on  the  very  fub-  10 
jea  we  are  now  confiderlng.  But  Dr  Kelli  has  ^kown 
it  to  be  only  an  overflglit,  in  drawing  the  tangent  on  mif* 

the  wTong  fide  of  the  ordinate.  For  in  this  very  pro- take  hy  J. 
pofition  Newton  exhibits,  in  the  ftriaeft  and  moft  beau-  lieruoulli, 
tiftil  manner,  the  difference  between  the  geometrical 
and  algebraical  manner  of  confiderlng  the  fubjea  ;  and 
exprefdy  warns  the  reader,  that  hts  algebraical  fymbol 
exprefles  the  defleaion  only,  and  not  the  variation  of  n 
the  increment  of  the  ordinate.  It  is  therefore  in  the  falfely, 
laft  degree  improbable  that  he  would  make  this  niif- 
take.  He  moft  exprcfsly  does  not ;  and  as  to  the  real 
miftake,  which  he  correaed  in  the  fecond  edition,  the 
writer  of  this  article  has  in  his  pofleflion  a  manufeript 
copy  of  notes  and  llluftrations  on  the  whole  Prlncipla, 
written  in  1693  by  Dr  David  Gregory,  Savilian  profeifor 
of  aftronomy  at  Oxford,  at  the  defire  of  Mr  Newton, 
as  preparatory  for  a  new  edition,  wdiere  he  has  reaified 
this  and  feveral  other  miftakes  in  that  work,  and  fays- 
that  Mr  Newton  had  feen  and  approved  of  the  amend¬ 
ments.  We  mention  thefe  particulars,  bccaufe  Mr  xz  ^ 
Bernoulli  publiflied  an  elegant  diflertation  on  thls|"^^'^centy  ^ 
fiibjedf  in  the  Leipfic  Adis  in  1713;  in  which  he 
charges  Newton  (though  with  many  proteftations  oftoNcv^ton. 
admiration  and  refpedl)  with  this  miftake  in  principle; 

•and  fays,  that  he  coramiinicated  his  corredllon  to  Mr 
Newton  by  his  nephew  Nicholas  Bernoulli,  that  it 
might  be  corredled  In  the  new  edition,  which  he  heard 
was  in  the  jprefs.  And  he  afterwards  adds,  that  it  ap¬ 
pears  by  fome  fheets  being  cancelled,  and  new  ones  fub- 
llltuted  in  this  part  of  the  work,  that  the  miftake  would 
have  continued,  had  he  not  corredled  it.  We  would 
defire  our  readers  to  coiifult  this  diflertation,  which  Is 
extremely  elegant,  and  wall  be  of  fervlcc  to  us  In  this 
article  ;  and  let  them  compare  the  civil  things  which  is 
here  faid  of  the  vlr  Incomparahills ^  the  omnl  laude  major ^ 
the  Jummus  l^ewtonus^  with  what  the  fame  author,  in 
the  fame  year,  in  the  Leipfic  A^s,  but  under  a  bor¬ 
rowed  name,  fays  of  him.  Our  readers  will  have 
no  hefitatlon  in  aferibing  this  letter  to  this  author. 

For,  after  praifing  John  Bernoulli  as  fummus  geometra, 
natus  ad  Jummorum  geometrarum  paralogifmos  corrigendoSy 
fummi  candoris  ut  ct  modejltay  he  betrays  himfelf  by  arv 
unguarded  warmth,  when  defending  J.  B.’s  demonftra¬ 
tion  of  the  Inverfe  problem  of  centripetal  forces,  by 
calling  It  MEAM  demonjiratlonem* 

Let  our  readers  now  confider  the  fcope  and  inten¬ 
tion  of  this  diflertation  on  projedliles,  and  judge  whether 
the  author’s  aim  was  to  Inllrudl  the  world,  or  to  acquire 
fame,  by  corredling  Newton.  The  diflertation  does 
not  contain  one  theorem,  one  corollary,  nor  one  ftep  of 
argument,  which  is  not  to  be  found  in  Newton’s  firft 
edition  ;  nor  has  he  gone  farther  than  Newton’s  Angle 
propofitlon  the  Xth.  To  us  It  appears  an  exa6l  com- 
panion  to  his  propofitlon  on  centripetal  forces,  which  he 
boafts  of  having  firft  demonllrated,  although  It  Is  in 
every  ftep  a  tranfeript  of  the  42d  of  the  ill  Book  of 
Newton’s  Prlncipla,  the  geometrical  language  of  New¬ 
ton  being  changed  into  algebraic,  as  he  has  In  the  pre- 
fent  cafe  changed  Newton’s  algebraic  analyfis  into  a 
very  elegant  geometrical  one. 

We  hope  to  "be  forgiven  for  this  long  digreflion.  It 
is  a  very  curious  piece  of  literaiy  hiftory,  and  fliows 
the  combination  which  envy  and  want  ol  honour¬ 
able  principle  had  formed  againft  the  reputation  of  our 

illuftrious 
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niuflrbiis  countryman;  and  we  think  it  our  duty  to  em¬ 
brace  any  opportunity  of  doing  it  juftice. — To  return 
to  our  fubje6l  : 

The  accurate  ineafure  of  the  accelerative  power  of 
gravity,  is  the  fall  i6Vr  ft;et,  if  we  meafure  it  by  the 
ran’ve^pow- or  the  ‘velocity  of  32^  feet  per  fecond,  if  we  take 
«r  of  gravi-the  velocity.  It  will  greatly  facilitate  calculation,  and 
ly.  will  be  fiihiciently  cxaCl  for  all  our  purpofes,  if  we  take 

16  c<id  32,  fuppofiiig  that  a  body  falls  1 6  feet  In  a  fe- 
cond,  and  accpiires  the  velocity  of  32  feet  per  fccond. 
Then,  becaufe  the  heights  are  as  the  fquares  of  the 
times,  and  as  the  fquares  of  the  acquired  velocities,  a 
body  will  fall  one  foot  in  one  fourth  of  a  fecond,  and  will 
^4  acquire  the  velocity  of  eight  feet  per  fecond.  Now  let 
^■urmufiede  ^  the  height  in  feet,  and  call  it  tlie  producing 

duccd.  HEIGHT  ;  V  the  velocity  in  feet  per  fecond,  and  call  it 
the  PRODUCED  VELOCITY,  the  velocity  DUE  ;  and  t  the 
time  in  feconds. — We  fhall  have  the  following  formulae, 
which  are  of  eafy  recolledlion,  and  will  ferve,  without 
tables,  to  anfwer  all  quefeions  relative  to  proje^liles. 


542 


>3 
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I.  V 

II.  / 


8  \/h,  =  8  X4/,  ==  32  ^ 

T’  =  F 


III.  \/6  —  g,  —4-^ 


IV.  /j  =  7-,  = 

15  ... 

rxamf,les  To  give  fome  examples  of  their  ufe,  let  it  be  requi- 
of  their  nfe 

bodL“‘‘^'  I.  To  find  the  time  of  falling  through  256  f<?et. 

Here  h  =r  256,  \/2^6  =  16,  and  ■—  =  4.  An- 


16 

In  bodies 
projeiiled 
upwards, 


fvver  4"'. 

2.  To  hnd  the  velocity  acquired  by  falling  four  fe¬ 
conds.  ^=4. 32X4  =  128  feet  per  fecond. 

3.  To  find  the  velocity  acquired  by  failing  625  feet* 

1)  625  .  \/h  rz:  25  .  =  200  feet  per  fecond. 

4.  To  find  the  height  to  which  a  body  will  rife 
when  projected  with  the  velocity  of  56  fedt  per  fecond, 
or  the  height  through  which  a  lx)dy  mull  fall  to  acquire 
this  velocity. 


•n  =  56  .  ^ 


7,  = .  7*  =  =  49  feet. 


or  56*  =  3136  .  =49  feet. 

Andeirefl.  Suppofe  a  body  projecled  direftly  downwards 
ly  down-  the  velocity  of  10  feet  per  fecond;  what  will 

wards.  be  its  velocity  after  four  feconds  r  In  four  feconds  it 
’  will  have  acquired,  by  the  aClioii  of  gravity,  the  velo¬ 
city  of  4  X  32,  or  128  feet,  and  therefore  its  whole  ve¬ 
locity  will  be  138  feet  per  fecond. 

6.  To  find  how  far  it  will  have  moved,  compound  its 
motion  of  projection,  which  will  be  40  feet  in  four  fe¬ 
conds,  with  the  motion  wliich  gravity  alone  w^oukl  have 
given  it  in  that  time,  which  is  256  feet ;  and  the  whole 
motion  will  be  296  feet. 

7.  Siippofe  the  body  projedled  as  already  mentioned, 
and  that  it  is  required  to  determine  the  time  it  will  take 
logo  296  feet  downwards,  and  the  velocity  it  will  have 
acquired. 

Find  the  height  ;c,  through  which  it  muft  fall  to  ac¬ 
quire  the  velocity  of  projcaioii,  10  feet,  and  the  time 
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y  of  falling  from  this  height.  Then  find  the  time  %  of 
falling  through  the  height  296 -|-y,  and  the  velocity 
acquired  by  this  fall.  The  time  of  deferibing  the  296 
feet  wiU  be  z — -y,  and  is  the  velocity  required. 

From  fiich  examples,  it  is  eafy  to  fee  the  way  of  an- 
fwering  every  queition  of  the  kind.  ,g 

WTiters  on  the  higher  parts  of  mechanics  always  More  gene- 
compute  the  adions  of  other  accelerating  and  retarding 
forces  by  comparing  them  with  the  acceleration  of 
gravity,  and  in  order  to  render  their  expreflions  more 
general,  ufe  a  fymbol,  fuch  as  g  for  gravity,  leaving  the 
reader  to  convert  it  Into  numbers.  Agreeably  to  this 
vl«w,  the  general  formulae  will  ftand  thus ; 


2 

nil.  , 


In  all  thefe  equations,  gravity,  or  its  accelerating 
power,  is  ellimated,  as  it  ought  to  be,  by  the  change 
of  velocity  which  it  generates  in  a  particle  of  matter  in 
an  unit  of  time.  But  many  mathematicians,  in  thein 
inveltigations  of  curviiineal  and  other  varied  motions, 
meafuie  it  by  the  defledlion  which  it  produces  in  this 
time  from  the  tangent  of  the  curve,  or  by  the  incre¬ 
ment  by  w'liich-  the  fpace  deferibed  in  an  unit  of  time 
exceeds  the  fpace  deferibed  in  the  preceding  unit.  This 
is  but  one  half  of  the  increment  which  gravity  would 
have  produced,  had  the  body  moved  through  the  whole 
moment  with  the  acquired  addition  of  velocity.  In  this 
feufe  of  the  fymbol  the  equations  ftand  thus  : 


IV-  and^//.  =  ^ 


It  is  alfo  very  ufual  to  confider  the  accelerating  force 
of  gravity  as  the  unit  of  comparifon.  'Fliis  renders  the 
exprelfions  much  more  fimple.  In  this  way,  <0  exprefie.5 
not  the  velocity,  but  the  height  neceflary  for  acquiring’ 
it,  and  the  velocity  itfclf  is  expreffed  by  To  re¬ 

duce  fuch  an  expreflion  of  a  velocity  to  numbers,  we 
mull  multiply  it  by  >v/2^,  or  by  2  \/g,  according  as 
we  make  g  to  be  the  generated  velocity,  or  the  fpace 
fallen  through  in  the  unit  of  time. 

This  will  luftice  for  the  perpendicular  afeents  or  de- 
feents  of  heavy  bodies,  and  we  proceed  to  confider  their  pr^jeded 
motions  when  projefted  obliquely.  The  circumftance 
which  renders  this  an  interelling  fubjedl,  is,  that  the 
Right  of  cannon  fiiot  and  fiiells  are  inilances  of  fuch 
motion,  and  the  art  of  gunnery  muil  in  a  great  mea- 
fure  depend  on  this  do«fl:rine. 

Let  a  body  B  (fig.  2.),  be  projeded  in  any  direc¬ 
tion  BC,  not  perpendicular  to  the  horizon,  and  with 
any  velocity.  Let  AB  be  tlie  height  producing  this 
velocity  ;  that  is,  let  the  velocity  be  that  which  a  heavy 
body  would  acquiie  by  falling  freely  through  AB.  It 
is  required  to  determine  the  path  of  the  body,  and  all 
the  circumflances  of  its  motion  In  this  path  ? 

I.  It  is  evident,  that  by  the  continual  adion  of  gra- 
2-  [vity. 
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Defci  ibes 
a  parabola* 


Ti'ty,  the  body  will  be  continually  defle(fled  from  the 
line  BC,  and  will  defcribe  a  curve  line  BVG,  concave 
towards  the  earth. 

2.  This  curve  line  is  a  parabola,  of  which  the  verti¬ 
cal  line  ABE  is  a  diameter,  B  the  vertex  of  this  dia¬ 
meter,  and  BC  a  tangent  in  B. 

Through  any  two  points  V,  G  of  the  curve  draw 
VC,  GH  parallel  to  AB,  meeting  BC  in  C  and  H, 
and  draw  VE,  GK  parallel  t©  BC,  meeting  AB  in  E, 
K.  It  follows,  from  the  compofition  of  motions,  that 
the  body  would  arrive  at  the  points  V,  G-  of  the  curve 
in  the  fame  time  that  it  would  have  uniformly  defenbed 
BC,  BH,  with  the  velocity  of  projection  ^  or  that  it 
would  have  fallen  through  BE,  BK,  with  a  motion  uni¬ 
formly  accelerated  by  gravity  ;  therefore  the  times  of 
deferibing  BC,  BEI,  uniformly,  arc  the  fame  with  the 
times  of  falling  through  BE,  BK.  But,  bccaufe  the 
motion  along  BH  is  uniform,  BC  is  to  BH  as  the  time 
of  deferibing  BC  to  the  time  of  defcnhirig  BH,  which 
we  may  exprefs  thus,  BC  :  BH  =  T,  BC  :  T,  BH*  = 
T,  BE  :  T,  BK.  But,  becaufc  the  motion  along  BK 
is  uniforrnly  accelerated,  we  have  BE  ;  BK  =:  T  % 
BE:T%  BK,  =  BC*  :  BIP,  =  EV  *  :  KG*; 
therefore  the  curve  BVG  is  fiich,  that  the  abhcHfjE  BE, 
BK  arc  as  the  fqiiares  of  the  correlponding  ordinates 
EV,  KG  ;  that  is,  the  curve  BVG  is  a  parabola,  and 
BC,  parallel  to  the  ordinates,  is  a  tangent  in  the 
point  B. 

3.  If  through  the  point  A  there  be  drawn  the  ho¬ 
rizontal  line  AD  dy  it  is  the  dire£lrix  of  the  para¬ 
bola. 


Let  BE  be  taken  equal  to  AB.  The  time  of  falling 
through  BE  is  equal  to  the  time  of  falling  through 
AB  ;  but  BC  is  deferibed  with  the  velocity  acquired  by 
falling  through  AB  :  and  therefore  by  n®  4.  of  per¬ 
pendicular  defeents,  BC  is  double  of  AB,  and  EV  is 
double  of  BE  ;  therefore  EV  *  “  4BE  %  =  4  BE  X 
AB,  =:  BE  X  4  AB,  and  4AB  is  the  parameter  or 
lutus  reBum  of  the  parabola  BVG,  and  AB  being  one- 
fourth  of  the  parameter,  AD  is  the  direftrix. 

4.  I'he  times  of  deferibing  the  different  arches  BV, 
VG  of  the  parabola  are  as  the  portions  BC,  BH  of 
the  tangent,  or  as  the  portions  AD,  A  ^  of  the  direc¬ 
trix,  intercepted  by  the  fame  vertical  lines  AB,  CV, 
HG  ;  for  the  times  of  deferibing  BV,  BVG  are  the 
fame  with  thofeof  deferibing  the  correfponding  parts  BC, 
BH  of  the  tangent,  and  are  proportional  to  thefe  parts, 
becaufe  the  motion  along  BH  is  uniform  ;  and  BC, 
BH  are  proportional  to  AD,  A  d. 

Therefore  the  motion  eftimated  horizontally  is  uni¬ 
form. 

5.  The  velocity  in  any  point  G  of  the  curve  is  the 
fame  with  that  which  a  heavy  body  would  acquire  by 
falling  from  the  diredirix  along  d  G.  Draw  the  tangent 
G1 ,  cutting  the  vertical  AB  in  T  ;  take  the  points 
y*,  equidiffant  from  A  and  d^  and  extremely  near  them, 
and  draw  the  verticals  ah^fg^  let  the  points  con¬ 
tinually  approach  A  and  d^  and  ultimately  coincide 
with  them.  It  is  evident  that  B  b  will  ultimately  be  to 
^  G,  in  the  ratio  of  tlic  velocity  at  B  to  the  velocity  at 
G  ;  for  the  portions  of  the  tangent  ultimately  coincide 
with  the  portions  of  the  curve,  and  are  deferibed  in 
equal  times  ;  but  B  is  to  ^  G  as  BH  to  TG  :  there¬ 
fore  the  velocity  at  B  is  to  that  at  G  as  BH  to  TG. 

by  the  properties  of  the  parabola,  BH  *  to 
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TG  *  as  AB  to  ^  G  ;  and  AB  is  to  d G  as  the  fquarc 
of  the  velocity  acquired  by  falling  through  AB  to  the 
fquare  of  the  velocity  acquired  by  falling  through  r/G; 
and  the  velocity  In  BH,  or  in  the  point  B  of  the  para¬ 
bola,  is  the  velocity  acquired  by  falling  along  AB  ; 
therefore  the  vcloc’ty  in  TG,  or  in  the  point  G  of 
the  parabola,  is  the  velocity  acquired  by  failing  along 
dO,  'll 

Thefe  few  fimple  propofitions  contain  all  the  theory  para- 
of  the  motion  of  projedfilcs  in  vacuo,  or  independent  tt'co- 

on  the  refiflance  of  the  air  ;  and  being  a  very  Cafy  and  of 

neat  piece  of  mathematical  philofophy,  and  conncdled  lutic  ufc  in 
with  very  int  ere  fling  pradlice,  and  a  very  refpedlablc  pra^^Ucc. 
piofefTion,  they  have  been  much  commented  on,  and 
have  furuifhed  matter  for  many  fplendld  volumes.  But 
the  ail ’s  refiltancc  occafions  fiich  a  prodigious  diminu¬ 
tion  of  motion  in  the  great  velocities  of  military  pro- 
jedliles,  that  this  parabolic  theor)',  as  it  is  called,  is 
hardly  of  any  ufc.  A  miiflcet-bal),  difeharged  with  the 
ordinary  allotment  of  powder,  ifTiies  from  the  piece 
with  the  velocity  of  1670  feet  per  fccorid  ;  this  velo¬ 
city  would  be  acquired  by  falling  from  the  height  of 
eight  miles.  If  the  piece  be  elevated  to  an  angle  of 
45  the  parabola  fhould  be  of  fiich  extent  that  it  would 
reach  16  miles  on  the  horizontal  plain;  whereas  it 
does  not  reach  much  above  half  a  mile.  Similar  de¬ 
ficiencies  are  obferved  In  the  ranges  of  cannon  fnot. 

We  do  not  propofe,  therefore,  to  dtvell  much  on  this  A  fhorc 
theoiy,  and  fhall  only  give  fuch  a  fynoptical  view  of  It 
as  fhall  make  our  readers  undcrfland  the  more  general 
circumflances  of  the  theory,  and  be  maflers  of  the  lan¬ 
guage  of  the  art. 

Let  OB  (fig.  3.)  be  a  vertical  line.  About  the 
centres  A  and  B,  with  the  diflance  AB,  defcribe  the  ccccxvii*, 
femicircles  ODB,  AHK,  and  with  the  axis  AB,  and 
femiaxis  GE,  equal  to  AB,  defcribe  the  femi-elllpfe 
AEB:  with  the  focus  B,  vertex  A,  diameter  AB, 
and  tangent  AD,  parallel  to  the  horizon,  defcribe  the 
parabola  APS. 

Let  a  body  be  projedled  from  B,  in  any  dire  61  ion 
BC,  v/Ith  the  velocity  acquired  by  falling  through  AB. 

By  what  has  already  been  demonftrated,  it  will  defcribe 
a  parabola  BVPM.  Then, 

1.  ADL  parallel  to  the  horizon  is  the  diredlrix  of 
every  parabola  which  can  be  deferibed  by  a  body  pro- 
je6led  from  B  with  this  velocity.  This  is  evident. 

2.  Tlie  femicircle  AHK  is  the  locus  of  all  the  foci 
of  thefe  parabolas  :  For  the  diflance  BH  of  a  point  B 
of  any  parabola  from  the  dirc6lrix  AD  is  equal  to  its 
diflance  BF  from  the  focus  F  of  that  parabola  ;  there¬ 
fore  thfe  foci  of  all  the  parabolas  which  paE  through 
B,  and  hayc  AD  for  their  dire6lrix,  mull  be  in  the  cir¬ 
cumference  of  the  circle  which  has  AB  for  its  radius, 
and  B  for  its  centre. 

3.  If  the  line  of  dirc6lion  BC  cut  the  upper  femi¬ 
circle  in  C,  and  the  vertical  line  CF  be  drawn,  cutting 
the  lower  femicircle  in  F,  F  is  the  focus  of  the  para¬ 
bola  BVPM,  deferibed  by  the  liody  which  is  projedlcd 
in  the  dire6lIon  BC,  with  the  velocity  acquired  by  fall¬ 
ing  through  BA:  for  drawing  AC,  BF,  it  is  evident 
that  ACFB  is  a  rhombus,  and  that  the  angle  A  BF  is 
bife6led  by  BC,  and  therefore  the  focus  lies  in  the  line 
BF ;  but  it  alfo  lies  in  the  circumference  AFK,  and* 
therefore  in  F. 

If  C  is  in  the  upper  quadrant  of  ODB,  F  is  in  the 

upptr 
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Upper  quadrant  of  AFK  ;  and  if  C  r  i*  \ 

quadrant  of  ODB  (as  when  BC  is  the  line  of  direaion) 
then  the  focus  of  the  correfponding  parabola  B  v  M  is 
in  the  lower  quadrant  of  AHK5  as  aty'» 

4.  The  ellipfis  AEB  is  the  locus  of  the  vertex  of 
all  the  parabolas,  and  the  vertex  V  of  any  one  of  them 
BVPM  is  in  the  interfeftion  of  this  ellipfis  with  the 
vertical  CF  :  for  let  this  vertical  cut  the  horizontal 
lines  AD,  GE,  BN,  in  e,  x,  n.  Then  it  is  plain  that 
N  X  is  half  of  N  e,  and  x  V  is  ^If  of  C  9  ;  therefore  NV 
IS  half  of  NC,  and  V  is  the  vertex  of  the  axis. 

If  the  focus  is  in  the  upper  or  lower  quadrant  of  the 
circle  AHK,  the  vertex  is  in  the  upper  or  the  lower 
quadrant  of  the  ellipfe  AEG. 

5.  If  BFP  be  drawn  through  the  focus  of  any  one 

of  the  paral:>olas,  fuch  as  BVM,  cutting  the  parabola 
APS  in  P,  the  parabola  BVM  touches  the  parabola 
APS  in  P  :  for  drawing  F  parallel  to  AB,  cutting 
the  dire6frix  O  of  the  parabola  APS  in  and  the 
direftrixAL  of  tlic  parabola  BVM  in  s,  then  PB  =  P>'; 
but  BF  =  BA,  ^  AO,  therefore  P^=:PF,  and 

the  point  P  is  in  the  parabola  BVM.  Alfo  the  tan- 
gents  to  both  parabolas  in  P  coincide,  for  they  bife61 
the  angle  PB  ;  therefore  the  two  parabolas  having  a 
common  tangent,  touch  each  other  in  P. 

Cor,  All  the  parabolas  which  can  be  deferibed  by 
a  body  projeaed  from  B,  with  the  velocity  acquired 
by  falling  through  AB,  will  touch  the  concavity  of  the 
parabola  APS,  and  lie  wholly  within  it.  ^ 

6.  P  is  the  mod  didant  point  of  the  line  BP  which 
can  be  hit  by  a  body  projedted  from  B  with  the  velocity 
acquired  by  falling  through  AB.  For  if  the  diredion 
is  more  elevated  than  BC,  the  focus  of  the  parabola  de¬ 
feribed  by  the  body  will  lie  between  F  and  A,  and  the 
parabola  will  touch  APS  in  fome  point  between  P  and 
A;  and  being  wholly  within  the  parabola  APS,^  it 
mud  cut  the  line  BP  in  fome  point  within  P.  The 
fame  thing  may  be  fliown  when  the  direaion  is  lefs 
elevated  than  BC. 

7.  The  parabola  APS  is  the  locus  of  the  greated 
ranges  on  any  planes  BP,  BS,  See.  and  no  point  lying 
without  this  parabola  can  be  druck. 

8.  The  greated  range  on  any  plane  BP  is  produced 
when  the  line  of  direaion  BC  bifeas  the  angle  GBP 
formed  by  that  plane  with  the  vertical ;  for  the  para¬ 
bola  deferibed  by  the  body  in  this  cafe  touches  APS  in 
I^,  and  its  focus  is  in  the  line  BP,  and  therefore  the 
tangent  BC  bifeas  the  angle  OBP. 

Cor,  The  greated  range  on  a  horizontal  plane  is 
made  with  an  elevation  of  45  o. 

9.  A  point  Min  any  plane  BS,  lying  between  B  and 
S,  maybe  druck  with  two  direaions,  BC  and  Br; 
and  thefe  direaions  are  equididant  from  the  direaion 
B  which  gives  the  greated  range  on  that  plane  ;  for 
if  about  the  centre  M,  with  the  didance  ML  from  the 
direarix  AL,  we  deferibe  a  circle  LF /,  it  will  cut  the 
circle  AHK  in  two  points  F  and  f,  which  are  evident¬ 
ly  the  foci  of  two  parabolas  BVM,  B  *0  M,  having  the 
direarix  AL  and  diameter  ABK.  The  interfcaioii 
of  the  circle  ODB,  with  the  verticals  FC,  /r,  deter¬ 
mine  the  direaions  BC,  B  r  of  the  tangents.  Draw 
A  ^  parallel  to  BS,  and  join /B,  Cr,  F/,*  then  OB  / 
=  4  OBS,  and  B  t  is  the  direaion  which  gives  the 
greated  range  on  the  plane  BS  :  but  becaufe  Y  f  is  a 
chord  of  the  circles  deferibed  round  the  centres  B  and 
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be  in  the  lower  M,  Yf  is  perpendicular  to  BM,  andCr  to  A/,  and 
the  arches, C/,  ct  are  equal;  and  therefore  the  angles 
CB  /,  B  ^  are  equal. 

Thus  we  have  given  a  general  view  of  the  fubjea, 
which  (hows  the  conneaion  and  dependence  of  every 
circumdance  which  can  induence  the  refult ;  for  it  is  evi¬ 
dent  that  to  every  velocity  of  projeaion  there  belongs 
a  fet  of  parabolas,  with  their  diredions  and  ranges  ; 
and  every  change  of  velocity  has  a  line  AB  correfpond¬ 
ing  to  it,  to  which  all  the  others  are  proportional.  A% 
the  height  necedary  for  acquiring  any  velocity  increa- 
fes  or  diminifhes  in  the  duplicate  proportion  of  that 
velocity,  it  is  evident  that  all  the  ranges  with  given  ele¬ 
vations  will  vary  in  the  fame  proportion,  a  double  ve¬ 
locity  giving  a  quadrtiple  range,  a  triple  velocity  giving 
a  noncuple  range.  See,  And,  on  the  other  hand,  when 
the  ranges  are  determined  beforehand  (which  is  the 
ufual  cafe),  the  velocities  are  in  the  fubduplicate  pro- 
portion  of  the  ranges.  A  quadruple  range  will  require 
a  double  velocity,  &c. 


On  the  principles  now  edabliflicd  is  founded  the  or- 
dinary  theory  of  gunnery,  furnifliing  rules  which  are  tOprin^ipaUy 
dired  the  art  of  throwing  (hot  and  fhells,  fo  as  to  lutdlreds  the 
the  mark  with  a  determined  velocity.  ^ 

But  we  mud  obferve,  that  this  theory  is  of  little  fer-^  ‘ 
vice  for  direding  us  in  the  pradice  of  cannonading. 

Here  it  is  necedary  to  come  as  near  as  we  can  to  the 
objed  aimed  at,  and  the  hurry  of  fervice  allows  no  time 
for  geometrical  methods  of  pointing  the  piece  after 
each  difeharge.  The  gunner  either  points  the  cannon 
diredly  to  the  objed,  when  within  200  or  300  yards 
of  it,  in  which  cafe  he  is  faid  to  (hoot  point  blank 
(pointer  au  hlanc^  i.  e.  at  the  white  mark  in  the  middle 
oi  the  gunners  target)  ;  or,  if  at  a  greater  didance,  he 
edimates  to  the  bed  of  his  judgment  the  dededion  cor¬ 
refponding  to  his  didance,  and  points  the  cannon  ac¬ 
cordingly.  In  this  he  is  aided  by  the  greater  thicknefs 
at  the  breech  of  a  piece  of  ordnance.  Or,  ladly,  when 
the  Intention  is  not  to  batter,  but  to  rake  along  a  line 
occupied  by  the  enemy,  the  cannon  is  elevated  at  a 
confiderable  angle,  and  the  (hot  difeharged  with  a  fmall 
force,  fo  that  it  drops  into  the  enemy’s  pod,  and  bounds 
along  the  line.  In  all  thefe  fervices  tlie  gunner  Is  di- 
reded  entirely  by  trial,  and  we  cannot  fay  that  this  pa¬ 
rabolic  theory  can  do  him  any  fervice. 

The  principal  ufe  of  it  is  to  dired  the  bombardier  m 
throwing  ihclls.  ^Vith  thefe  it  is  propofed  to  bieak 
down  or  fet  fire  to  buildings,  to  break  through  the 
vaulted  roofs  of  magazines,  or  to  ^intimidate  and  kill 
troops  by  burding  among  them.  Thefe  objeds  are  al¬ 
ways  under  cover  of  the  enemy’s  works,  and  cannot  be 
touched  by  a  dired  fliot.  The  bombs  and  carcades  arc 
therefore  thrown  upwards,  fo  as  to  get  over  the  de¬ 
fences  and  produce  their  effed. 

lliefe  fiiclls  are  of  ver>’  great  weight,  frequently  ex¬ 
ceeding  200  lbs.  The  mortars  from  which  they  ai'c 
difeharged  mud  therefore  be  very  drong,  that  they  may 
redd  the  explofion  of  gunpowder  which  is  neceffary  for 
throwing  fuch  a  mafs  of  matter  to  a  didance  ,•  they  are 
confeqiiently  unwieldy,  and  it  is  found  mod  convenient 
to  make  them  almod  a  folid  and  immoveable  lump.  Very 
little  change  can  be  made  in  their  elevation,  and  there¬ 
fore  their  ranges  are  regulated  by  the  velocities  given  to 
the  diell.  Thefe  again  are  produced  by  the  quantities 
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Cri  powder  in  t!ie  charge ;  and  experience  (confirirang 
the  bell  theoretical  notions  that  we  can  form  of  the 
fubjedl)  has  taught  us,  that  the  ranges  arc  nearly  pro¬ 
portional  to  the  quantities  of  powder  employed,  only 
not  increafing  quite  fo  fall.  This  method  is  much  ea- 
fier  than  by  differences  of  elevation  ;  for  \vc  can  fele£l 
the  elevation  which  gives  the  grcatell  range  on  the 
given  plane,  and  then  we  are  certain  that  we  fire  em- 
ploying  the  fmalleft  quantity  of  powder  with  which  the 
fervice  can  be  performed  ;  and  we  have  another  advan¬ 
tage,  that  the  deviations  which  unavoidable  caufes  pro¬ 
duce  In  the  real  diredlions  of  the  bomb  will  then  pro¬ 
duce  the  fmalleff  poflible  deviation  from  the  intended 
range.  This  is  the  cafe  in  moll  mathematical  maxima. 

In  military  projedlilcs  the  velocity  is  produced  by 
the  explofion  of  a  quantity  of  gunpowder  ;  but  in  our 
theory  it  is  conceived  as  produced  by  21  fall  from  a  cer¬ 
tain  height,  by  the  proportions  of  which  w^e  can  accu¬ 
rately  determine  its  quantity.  Thus  a  velocity  of  1600 
feet  per  fecond  is  produced  by  a  fall  from  the  height  of 
40,000  feet  or  1333  yards. 

The  height  CA  (fig.  4.)  for  producing  the  velocity 
of  projedlion  is  called,  in  the  language  of  gunnery,  the 
IMPETUS.  We  fhall  exprefs  it  by  the  fymbol  h. 

The  diftance  AB  to  w  liich  the  Ihcll  goes  ‘on  any 
plane  AB  is  called  the  amplitude  or  the  range  r. 

The  angle  DBA,  made  by  the  vertical  line  and  the 
plane  AB,  may  be  called  the  angle  of  position  of  that 
plane,  p» 

The  angle  DAB,  made  by  the  axis  or  diredlion  of 
the  piece,  and  the  diredlon  of  the  obje(5l,  may  be  call¬ 
ed  the  angle  of  elevation  of  the  piece  above  tlie 
plane  AB,  e. 

The  angle  Z AD, -made  by  tlje  vertical  line,  and  the 
direction  of  the  piece,  may  be  called  the  zenith  dif- 
lance,  2.. 

The  relations  between  all  the  cii  cum  {lances  of  rclo- 
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city,  diftance,  pofition,  elevation,  and  time,  ^may  be  Ia- 
chided  in  the  following  propolitions. 

I.  Let  a  {hell  be  projeded  from  A,  with  the  velocity  Rehtlont 
acquired  by  falling  thi*oiigli  CA,  with  the  intendon  of  between 
hitting  the  mark  B  fituated  in  the  given  line  AB. 

Miike  ZA  =  4AC,  and  draw  BD  perpendicular  to 
the  liori/on.  Defcribe  on  ZA  an  arch  of  a  circle  * 
ZDA,  containing  an  angle  equal  to  DBA,  and  draw 
AD  to  the  iiiterfedion  of  this  circle  with  DB  ;  then 
will  a  body  projeded  from  A,  in  the  diredlon  AD, 
with  the  velocity  acquired  by  falling  through  CA,  hit 
the  mark  B. 

For,  produce  CA  downwards,  and  draw  BF  parallel 
to  AD,  and  draw  ZD.  It  is  evident  from  the  con- 
ftrudion  that  AB  touches  the  circle  in  B,  and  that  the 
angles  ADZ,  DBA,  are  equal,  as  alfo  the  angles 
AZD,  DAB;  therefore  the  ^triangles  ZAD,  AD^ 
arc  fimilar. 

Therefore  BD  ;  DA=:DA  :  AZ, 

And  DA^rrBDXAZ; 

Therefore  BF*  =  AFxAZ,  =  AFX4AC. 

Therefore  a  parabola,  of  which  AF  is  a  diameter,  and 
AZ  its  parameter,  will  pafs  through  B,  and  this  pa¬ 
rabola  wnll  be  the  path  of  the  fliell  projeded  as  already' 
mentioned. 

Remark.  When  BD  cuts  this  circle,  it  cuts  it  in 
tw’o  points  D,  d ;  and  there  are  two  dire6lions  which 
will  folve  the  problem.  If  B  D'  only  touches  the  cir¬ 
cle  in  D',  there  is  but  one  diredicwi,  and  AB'  is  the 
greatell  poffible  range  with  this  velocity.  If  the  verti¬ 
cal  line  through  B  doer  not  meet  the  circle,  the  problem 
is  impoffible,  the  velocity  being  too  fmall.  When  B  D ' 
touches  the  circle,  the  two  dircdlons  AD^  and  A  a 
coalefce  into  one  diredion,  producing  the  greateft  range, 
andbifeding  the  angle  ZAB  ;  and  the  other  tw'O  direc¬ 
tions  AD,  Ad,  producing  the  fame  range  AB,  are  cqiii- 
diltant  from  AD',  agreeably  to  the  general  proportion. 


It  is  evident  that  AZ  :  AD  — S, ADZ  :  S,AZD,=;S,DBA  :  S,DAB,  —  S,/> :  S,e 
And  AD  :  DB  =  S,DBA  :  S,DAB,=.  S,/> :  S,e 

AndDB:  AB=:S,DAB:  S,ADB,=  S,e;S,2i 

Therefore  AZ  :  AB  —  S%/>  XS,  f  :  8%  e  XS,  z  ;  rr  SS/> :  S,  e  XS,  z 
Or  4/j  :  r  /> :  S,  ^  X  S,  z,  and  4  /j  X  S,  ^  XS,  z  — rXS%  p 


Hence  we  obtaiti  the  relations  wanted. 

;  r>:S\p  ,  4^X8  eXSjZ 

Thus  hzz  and  r=  ^ - - - 

48,fX8,z  8  ,p 

^  rXS*/>  rXSV, 

And  8,  z  =  — ^ 

^hxS,e  4/^X8, z 

The  only  other  circumftance  in  which  we  are  intereft- 
ed  is  the  time  of  the  flight.  A  knowledge  of  this  is 
neceffary  for  the  bombardier,  that  he  may  cut  the  fuzes 
of  his  fllells  to  fuch  lengths  as  that  they  may  burft  at 
the  very  iRilant  of  their  hitting  the  mark. 

Now  AB  :  DB  z=  Sin,  ADB  :  Sin,  DAB,  ==  S/z  : 

5,  r,  and  DB=.l^l^l5.  But  the  time  of  the  flight  Is 
S,  z 

the  fame  with  the  time  of  falling  through  DB,  and  16 

Jy  and  we  have 


feet:DB=:T' 


Hence  f'*— . 


i6S,  z 


the  following  eafy  rule. 

From  the  fum  of  the  logarithms  of  the  range,  and  of 
the  fine  of  elevation,  fubtrad  the  fum  of  the  logarithms 
of  16,  and  of  the  fine  of  the  Z/cnith  diftance,  half  the 
remainder  is  the  logarithm  of  the  time  in  ieeonds, 
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This  becomes  ftill  cafier  in  pradice ;  for  the  mortar 
ftiould  be  fo  elevated  that  the  range  is  a  maximum  ;  in 
which  cafe  ABzrDB,  and  then  half  the  difference  of 
the  logarithms  of  AB  and  of  1 6  is  the  logarithm  of  the 
time  in  feconds. 

Such  are  the  dedudions  from  the  general  propofitions  theory 
which  conftitiite  the  ordinary  theory  of  gunnery.  It  of  gunnery 
remains  to  compare  them  with  experiment.  compared 

In  fuch  experiments  as  can  be  performed  with  to 
accuracy  in  a  chamber,  the  coincidence  is  as  great  as 
can  be  wilhed.  A  jet  of  water,  or  mercury,  gives  us 
the  {ineil  example,  bccaiife  w'e  have  the  wLole  parabola 
exhibited  to  us  in  the  fimultancous  places  of  the  fuc- 
ceeding  particles.  •  Yet  even  in  thefe  experiments  a  de¬ 
viation  can  be  obferved.  When  the  jet  is  made  on  a- 
horizontal  plane, and  the  curve  carefully  traced  on  a  per¬ 
pendicular  plane  held  clofe  by  it,  it  is  found  that  the 
diftance  betv/een  the  higheft  point  of  the  curve  and  the 
mark  is  lefs  than  the  diftance  between  it  and  the  fpout^ 
and  that  the  defeending  branch  of  the  curve  is  more 
perpendicular  than  the  afeending  branch.  And  this 
^fference  Is  more  remarkable  as  the  jet  is  made  with 
3  Z  ,  greater 
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greater  velocity,  and  reaches  to  a  greater  diftance.  This 
Is^evidently  produced  by  the  refiftance  of  the  air,  which 
dimlnlfhes  the  velocity,  without  affeding  the  gravity  of 
the  projedlile.  It  is  ftill  more  fenhble  in  the  motion  of 
bombs.  Tlicfe  can  be  traced  through  the  air  by  the 
light  of  their  fuzes  ;  and  we  fee  that  their  highefl  point 
is  always  much  nearer  to  the  mark  than  to  the  mortar 
on  a  horizontal  plane. 

The  greatell  horizontal  range  on  this  plane  Ihould 
be  when  the  elevation  is  45 ^  It  is  always  found  to  be 
much  lower. 

The  ranges  on  this  plane  fhould  be  as  the  fines  of 
twice  the  elevation. 

A  ball  difcharged  at  the  elev.  19^.  5'  ranged  448  yards 
at  9.45  33Q 

It  fhould  have  ranged  by  theory  241 

The  range  at  an  elevation  of  45^  fheuld  be  twice  the 
impetus.  Mr  Robins  found  that  a  muficet-ball,  difchar¬ 
ged  with  the  ufual  allotment  of  powder,  had  the  velo¬ 
city  of  1700  feet  in  a  fecond.  This  requires  a  fall  of 
45156  feet,  and  the  range  fhould  be  90312,  or  17^ 
miles;  whereas  it  does  not  much  exceed  half  a  mile.  A 
24  pound  ball  difcharged  with  1 6  pounds  of  powder 
fhould  range  about  16  miles  ;  whereas  it  is  generally 
iS  fhort  of  3  miles. 

This  com  Such  fafls  fhow  Incontrovertlbly  how  deficient  the 
Siews^the  theoiy  is,  and  how  unfit  for  direfting  the 

deficiency  of  pra^llce  of  the  artillerlfl.  A  very  fimple  confideratlon 
the  theory,  is  fufficient  for  rendering  this  obvious  to  the  moft  unin- 
flrudled.  The  refiftance  of  the  air  to  a  very  light  body 
may  greatly  exceed  its  weight.  Any  one  will  feel  this 
In  trying  to  move  a  fan  very  rapidly  through  the  air ; 
therefore  this  refiftance  would  occafion  a  greater  devia¬ 
tion  from  uniform  motion  than  gravity  would  \n  that 
body*  Its  path,  therefore,  through  the  air  may  differ 
more  from  a  parabola  than  the  parabola  itfelf  deviates 
from  the  ftraight  line. 

It  is  for  fuch  cogent  reafonsthat  we  prefume  to  fay,  that 
the  voluminous  treatifes  which  have  been*  publifhed  on  this 
fubjeft  are  nothing  but  ingenious  amiifements  for  young 
mathematicians.  Fewperfons  who  have  been  much  engag¬ 
ed  in  the  ftudy  of  mechanical  philofophy  have  miffed  this 
opportunity  in  the  beginning  of  their  ftudies.  Thefubje6t 
is  eafy.  Some  property  of  the  parabola  occurs,  by  which 
they  can  give  a  neat  and  fyftcmatic  folution  of  all  the  quo- 
ftions ;  and  at  this  time  of  ftudy  it  feems  a  confiderable 
effay  of  flcill.  They  are  tempted  to  write  a  book  on 
the  fubjeft  ;  and  it  finds  readers  among  other  young 
mechanicians,  and  employs  all  the  mathematical  know¬ 
ledge  that  moft  of  the  young  gentlemen  of  the  military 
profeffion  are  poffeffed  of.  ]3ut  thefe  performances  de- 
ferve  little  attention  from  the  pradical  artiilerift.  All 
that  feems  pofiible  to  do  for  his  education  is,  to  multi¬ 
ply  judicious  experiments  on  real  pieces  of  ordnance, 
with  the  charges  that  are  ufed  In  adual  fervice,  and 
to  furnifh  him  with  tables  calculated  from  fuch.  experir 
ments. 

Thefe  obfervations  will  ferve  to  juftify  us  for  having 
given  fo  concife  an  account  of  this  do£lrine  of  the  parar 
bolic  flight  of  bodies. 

Caufes  of  But  it  is  the  bufinefs  of  a  philofopher  to  inquire  into 
this  defici*  the  caufes  of  fuch  a  prodigious  deviation  from  a  well 
founded  theory,  and  having  difcovered  them,  to  afeer- 
tain  precifely  the  deviations  they  occafion.  Thus  we  lhall 
obtain  another  theory,  either  ia  the  form  of  the  parabolic 
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theory  correfted,  or  as  a  fubjeft  of  independent  dlfcuf- 
fion.  This  we  ffiall  now  attempt. 

The  motion  of  projedliles  is  performed  In  the  atmo-  Effedl  of: 
fphere.  The  air  is  difplaced,  or  put  in  motion.  What- ^he  atmo* 
ever  motion  it  acquires  muft  be  taken  from  the  bullet. 

The  motion  communicated  to  the  air  muft  be  in  the  pro¬ 
port  ian  of  the  quantity  of  air  put  in  motion,  and  of  the 
velocity  communicated  to  It.  If,  therefore,  the  difplaced 
air  be  always  Jimilarly  difplaced^  whatever  be  the  velo¬ 
city  of  the  bullet,  the  motion  communicated  to  it,  and 
loft  by  the  bullet,  muft  be  proportional  to  the  fquare  of 
the  vdocity  of  the  bullet  and  to  the  denlity  of  the  air 
jointly.  Therefore  the  diminution  of  its  motion  muft  be 
greater  when  the  motion  itfelf  is  greater,  and  in  the 
ver)'  great  velocity  of  (hot  and  fhells  it  muft  be  prodi¬ 


gious.  It  appears  from  Mr  Robins’s  experiments  that  || 

a  globe  of  4^  inches  in  diameter,  moving  with  the  velo-  ' 

dty  of  25  feet  in  a  fecond,  fuftained  a  refiftance  of  315  ^ 

grains,  nearly  ^  of  an  ounce.  Suppofe  this  ball  to  move  I 

800  feet  in  a  fecond,  that  is  32  times  fafter,  its  refifl-  ] 


ance  would  be  32X32  times  \  of  an  ounce,  or  768  oun-- 
ces  or  48  pounds.  This  is  four  times  the  weight  of  a 
ball  of  caft  iron  of  this  diameter  ;  and  if  the  initial  ve¬ 
locity  had  been  1600  feet  per  fecond,  the  refiftance 
would  be  at  lead  1 6  times  the  weight  of  the  ball.  It 
is  indeed  much  greater  than  this. 

d'his  refiftance,  operating  conftantly  and  uniformly  Compared 
on  the  ball,  muft:  take  away  four  times  as  much  from 
its  velocity  as  its  gravity  would  do  in  the  fame  time. 

We  know  that  in  one  fecond  gravity  would  reduce  the 
velocity  800  to  768  if  the  ball  were  proje6led  ftraight 
upwards.  This  refiftance  of  the  air  would  therefore  re¬ 
duce  it  In  one  fecond  to  672,  if  it  operated  uniformly  ; 
but  as  the  velocity  diminilhes  continually  by  the  relift- 
ance,  and  the  refiftance  dimlnlfhes  along  with  the  velo¬ 
city,  the  real  diminution  will  be  fomewhat  lei's  than  128 
feet.  We  fhall,  however,  fee  afterwards  that  in  one  fe¬ 
cond  Its  velocity  will  be  reduced  from  800  to  687. 

From  this  fimple  inftancej  we  fee  that  the  refiftance  of 
the  air  muft  occafion  great  deviation  from  parabolic  mo- 

In  order  to  judge  accurately  of  its  effect,  wc  muft  And  confi.- 
confider  it  as  a  retarding  force,  In  the  fame  way  as  we  dered  as  a. 
confider  gravity.  The  weight  W  of  a  body  is 
gregate  of  the  action  of  the  force  of  gravity  g  on  each 
particle  of  the  body.  Suppofe  the  number  of  equal  par¬ 
ticles,  or  the  quantity  of  matter,  of  a  body  to  be  M, 
then  W  Is  equivalent  to  ^M.  In  like  manner,  the  re¬ 
fiftance  R,  which  we  obferve  in  any  experirnent,  is  the 
aggregate  of  the  a^Iibn  of  a  retarding  force  R'  on  each 
particle,  and  Is  equivalent  to  R'M  :  and  as  g  is  equal  to 
W  .  R 

fo  R'  is  equal  to^.  We  fhaU  keep  this  diftinftion 

in  view,  by  adding  the  differential  mark  '  to  the  letter 
R  or  r,  which  expreffes  the  aggregate  refiftance. 

If  we,  in  this  manner,  confider  refiftance  as  a  retard**  The  refiff* 
ing  force,  we  can  compare  it  with  any  other  fuch  force  ance  of  thft 
by  means  of  the  retardation  which  it  produces  in  fimilar 
circumftances.  We  would  compare  it  with  gravity  by 
comparing  the  diminution  of  velocity  which  its  uniform 
action  produces  In  a  given  time  with  the  diminution 
produced  in- the  fame  time  by  gravity.  But  we  have  no 
opportunity  of  doingthls  diredly ;  for  when  the  refiftance 
of  the  air  diminifties  the  velocity  of  a  body,  it  diminifhes 
it  gradually, ^which  occafioas  a  gradual  diminution  of  its 

own 
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own  intcnfitv,  Thu  is  not  the  cafe  with  gravity,  which 
l:as  the  fame  adlioii  on  a  body  hi  motion  or  at  reft.  We 
cannot,  therefore,  obferve  the  uniform  a6f  ion  of  the  air’s 
refiftaiice  as  a  retarding  force.  We  muft  fall  on  fome 
other  way  of  making  the  comparifon.  We  can  ftate 
them  both  as  dead  prefTures.  A  ]>iill  may  be  fitted  to  the 
rod  of  a  fpring  ftillyard,  and  expofed  to  the  Impulfe  of  the 
wind.  This  will  comprefs  the  ftillyard  to, the  mark  3, 
for  inftance.  Perhaps  the  weight  of  the  ball  will  com¬ 
prefs  it  to  the  mark  6.  We  know  that  half  this  weight 
would  comprefs  it  to  3.  We  account  this  equal  to  the 
prefture  of  the  air,  becaiife  they  balance  the  fame  elafti- 
city  of  the  fpring.  And  in  this  way  we  can  eftimate  the 
refiftance  by  weights,  whofe  prefTures  are  equal  to  its 
prefture,  and  we  can  thus  compare  it  with  other  reftft- 
ances,  weights,  or  any  other  prefTures.  In  fa£l:,  wc  are 
meafuring  them  all  by  the  clailicity  of  the  fpring.  This 
elafticity  in  its  different  pofitions  is  fuppofed  to  have 
the  proportions  of  the  weights  which  keep  it  in  thefe 
pofitions.  I'hus  we  reafon  from  the  nature  of  gravity, 
no  longer  coiifidered  as  a  dead  prefture,  but  as  a  retard¬ 
ing  force  ;  and  we  apply  our  conclufions  to  refiftances 
wdiicb  exhibit  the  fame  prefTures,  but  which  we  cannot 
make  to  aeV  uniformly.  This  fenfe  of  the  words  muft 
be  carefully  remembered  whenever  we  fpeak  of  refift- 
ances  in  pounds  and  ounces. 

<Jfavity  The  moll  diredf  and  convenient  way  of  ftating  the 
and  rcfift-  comparifon  between  the  refiftance  of  the  air  and  the  ac- 
*ar^d  force  of  gravity,  is  to  take  a  cafe  in  which 

they  are  know  that  they  are  equal.  Since  the  refiftance  is 

here  aflumed  as  proportional  to  the  fquare  of  the  velo¬ 
city,  it  is  evident  that  the  velocity  may  be  fo  iricreafed 
that  the  refiftance  fliall  equal  or  exceed  the  weight  of 
the  body.  If  a  body  be  already  moving  downwards  with 
this  velocity,  it  cannot  accelerate ;  becaufe  the  accele¬ 
rating  force  of  gravity'  is  balanced  by  an  equal  retarding 
force  of  refiftance.  It  foUow^s  from  this  remark,  that 
this  velocity  is  the  greateft  that  a  body  can  acquire  by 
the  force  of  gravity  only.  Nay,  we  ftiall  afterwards  fee 
tliat  it  never  can  completely  attain  it ;  bccaufe  as  it  ap¬ 
proaches  to  this  velocity,  the  remaining  accelerating  force 
decrcafes  fafter  than  the  velocity  increafes.  It  may 
therefore  be  called  the  limiting  or  terminal  velocity 
by  gravity. 

Tet  a  be  the  height  through  wdiich  a  heavy  body 
•muft  fall,  in  vacuo,  to  acquire  its  terminal  velocity  in 
;ur.  If  projedled  diredfly  upwards  with  this  velocity,  it 
■xvill  rife  again  to  this  height,  and  the  height  is  half  the 
fpacc  which  it  w'ould  deferibe  uniformly,  wnth  this  ve¬ 
locity,  in  the  time  of  its  afceiit.  Tlierefore  the  refiftance 
to  this  velocity  being  equal  to  the  weight  of  the  body, 
it  w^ould  extinguifh  this  velocity,  by  its  uniform  adfion,  in 
the  fame  time,  and  after  the  fame  diftance,  that  gravity 
'Would. 

Now  let  be  the  velocity  W'hich  gravity  generates 
or  extlngulfhes  during  an  unit  of  time,  and  let  u  be 
the  terminal  velocity  -of  any  particular  body.  The  theo- 

Terns  for  perpendicular  afeents  give  us  gzrz  — ,  u  and  a 
being  both  numbers  reprefenting  units  of  fpace  ;  there¬ 
fore,  in  the  prefent  cafe^  w'e  have  rf  :=z  For  the  whole 

2a 

refiftance  r,  or  r'M,  is  fuppofed  equal  to  the  weight,  or  to 

;  and  therefore  r'  is  equal  to  r,  =z  —  and  2  a  =r 

"2a 
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— .  There  Is  a  confideratlon  which  ought  to  have  place 

here,  A  body  defeends  in  air,  not  by  the  w'hole  of  its 
weight,  but  by  the  excefs  of  its  weight  above  that  of 
the  air  which  it  difplaces.  It  defeends  by  its  fpeclfic 
gravity  only  as  a  ftonc  does  m  water.  Suppofe  a  bo¬ 
dy  32  times  heavier  than  air,  it  v/ill  be  buoyed  up  by 

a  force  equal  to  —  of  its  weight ;  and  inftead  of  ao 

quiring  the  velocity  of  32  feet  In  a  fecond,  it  w’ill  only 
acquire  a  velocity  of  31,  even  though  it  fuftained  no 
refiftance  from  tlie  inertia  of  the  air.  Let  p  be  the 
weight  of  the  body  and  ^  that  of  an  equal  bulk  of  air  : 
the  accelerative  force  of  relative  gravity  on  each  particle 

jr 

will  be  I — and  this  relative  accelerating  force 

might  be  diftinguifhed  by  another  fymbol  Liit  in 
all  cafes  in  w^hich  we  have  any  intereft,  and  particular- 

ly  in  military  proje61:iles,  —  is  fo  finaU  a  quantity  that  it 

w'ould  be  pedantic  afte6i:ation  to  attend  to  it.  It  is 
much  more  tiian  compenfated  wdicii  we  make  ^=3  2  feet 
inftead  of  32yV  which  It  ftiould  be. 

Let  e  be  the  time  of  this  afeent  in  oppofttion  to  gra¬ 
vity.  The  fame  theorems  give  ns  e  u  =z  2  a  ;  and  firicc 
the  refinance  competent  to  this  terminal  velocity  is  e- 
qual  to  gravity,  e  will  alfo  be  the  time  in  which  it  w'ould 
be  extinguifhed  by  the  uniform  adlion  of  the  refiftance  ; 
for  which  reafon  wc  may  call  It  the  extinguifhing  time  for 
this  velocity.  Let  R  and  E  mark  the  refiftance  and 
extiiiguHliing  time  for  the  fame  body  moving  with  the 
velocity  i. 

Since  the  refiftances  are  as  the  fquares  of  'the  velocl- 

^ 

ties,  and  the  refiftance  to  the  velocity  u  is  R  will 

be  =  — .  Moreover,  the  times  in  which  the  fame  vc- 
2  1 

locity  will  be  exthiguifiied  by  dliTerent  forces,  adflng 
uniformly,  arc  inverfely  as  the  forces,  and  gravity  would 

extingulfti  the  velocity  i  In  the  time— ,—( In  thefe  mea- 

fures)  to— j  =:  Therefore  we  have  the  following  pro- 

2a 
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portion~(=R}  (  =r^)  =z  —  2a,  and  2a  is  equal  to 

E,  the  time  in  which  the  velocity  i  will  be  extinguifhed 
by  the  uniform  adion  of  the  refiftance  competent  to 
this  veloctiy. 

The  velocity  l  would  in  this  cafe  be  extinguifhed 
after  a  motion  uniformly  retarded.  In  which  the  fpace 
deferibed  is  one-half  of  what  would  be  uniformly  de- 
fcrlbed  during  the  fame  time  with  the  conftant  vclooi- 
ty  I.  Therefore  the  fpace  thus  deferibed  by  a  motion 
which  begins  with  the  velocity  and  is  uniformly  re¬ 
tarded  by  the  refiftance  competent  to  this  velocity,  is 
equal  to  the  height  through  which  this  body  muft  fall 
in  vacuo  in  order  to  acquire  its  terminal  velocity  in  air. 

All  thefe  circumftaiKes  may  be  conceived  in  a  man¬ 
ner  wdiich,  to  fome  readers,  will  be  more  familiar  and 
palpable.  'I'lie  terminal  velocity  Is  that  where  the  re¬ 
fiftance  of  the  air  balances  and  is  equal  to  the  weight  of 
the  body.  The  refiftance  of  the  air  to  any  particular  body 
is  as  the  fquare  of  the  velocity ;  therefore  let  R  be  the 
whole  refiftance  to  the  body  moving  writh  the  velocity 
3  Z  2  I,  and 
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I,  and  r  ftie  rcfiftance  to  its  motion  with  the  terminal 
velocity  we  mull  have  r=:RXw*,  and  this  mull  be 
r=W  the  weight.  Therefore,  to  obtain  the  terminal 
velocity,  divide  the  weight  by  the  rcfiftance  to  the  velo¬ 
city  I,  and  the  quotient  is  the  fquare  of  the  terminal 
V/  . 

velocity,  or-j^=«’  :  And  this  is  a  very  expeditious  me¬ 
thod  of  determining  it,  if  R  be  previoufly  known. 

Then  the  common  theorems  give  ay  the  fall  neceflfary 

u* 

for  producing  this  velocity  in  vacuo  >  ^^d  the 
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parilbn 


The  rcfiftance  will  now  be  — , 


fhe  tefiftancc  to  a  velocity  i  was—  .  It  mull  now 


2.a 


be  - — r .  The  time  in  which  this  diminllhcd  rcfitlanee 
2  ad 

will  extinguifh  the  velocity  r  muft  increafe  In  the  pro¬ 
portion  of  the  diminution  of  force,  and  muft  now  be 
E,dy  or  z  a  r/,  and  the  fpace  uniformly  deferibed  during 
this  rime  with  the  initial  velocity  i  muft  ho  2  a  d  ^ 
and  this  muft  ftill  be  twice  the  height  necelTary  for 
Communicating  the  terminal  velocity  w  to  this  body* 


time  of  the  fall  =  — rrr,  and  =3  2^7, —the  fpace  uniform¬ 
ly 

ly  deferibed  with  the  velocity  u  during  the  time  of  the 
fall,  or  its  equal,  the  time  of  the  extinction  by  the  uni¬ 
form  a£lion  of  the  rcfiftance  r ;  and,  fince  r  extinguifties 
it  in  the  time  r,  R,  which  is  a’  times  fmaller,  will  ex¬ 
tinguifh  it  in  the  time  wV,  and  R  will  extinguifh  the 
velocity  I,  which  is  u  times  iefs  than  a,  in  the  time  ucy 
that  is,  In  the  rime  2a;  and  the  body,  moving  uniformly 
during  the  time  2  Oy  i=E,  with  the  velocity  i,  will  dc- 
feribe  the  fpace  2  a  ;  and,  if  the  body  begin  to  move 
with  the  velocity  i,  and  be  uniformly  oppofed  by  the 
rcfiftance  R,  it  will  be  brought  to  reft  when  it  has  de¬ 
feribed  the  fpace  a  ;  and  the  fpace  In  which  the  rcfiftance 
to  the  velocity  i  will  extinguifh  that  velocity  by  its 
uniform  aOlion,  is  equal  to  the  height  through  which 
that  body  muft  fall  in  vacuo  in  order  to  acquire  its  ter¬ 
minal  velocity  In  air.  And  thus  every  thing  is  regulated 
by  the  time  E  in  which  the  velocity  i  Is  extingulflied 
by  the  uniform  adlion  of  the  correfponding  rcfiftance, 
or  by  2  dy  which  is  the  fpace  uniformly  deferibed  du¬ 
ring  this  time,  with  the  velocity  i.  And  E  and  2  a  mull 
be  expreffed  by  the  fame  number.  It  is  a  number  of 
units,  of  time,  or  of  length. 

Having  afeertained  thefe  leading  circumftaiiccs  for 
an  unit  of  velocity,  weight,  and  bulk,  we  proceed  to 
made  gene-  g^^gu^e  the  fimilar  circumftances  for  any  other  magni¬ 
tude  ;  and,  to  avoid  unnecefl’ary  complications,  we  fhall 
always  fuppofe  the  bodies  to  be  fpheres,  differing  only 
in  diameter  and  denlity. 

Firft,  then,  let  the  velocity  be  inereafed  in  the  ratio  of 
a  to  V. 


We  muft  ftill  have  2  =:  - v  ;  and  therefore 

and  nv  zr  g  a  dy  z  g  a  d.  But  u^\/  2  ga^ 

Therefore  the  terminal  velocity  w  for  this  body  is  m 


u'\/(l ;  and  the  height  neceflary  for  communicating  it 
is  a  d.  Therefore  the  terminal  velocity  varies  in  the 
fubduplicate  ratio  of  the  diameter  of  the  bail,  and  the 
fall  neceflary  for  producing  it  varies  in  the  fimple  ratio 
of  the  diameterJ^  The  extinguifhing  time  for  the  vclo- 
,  E./ 

city  V  muft  now  be  —  • 


If,  in  the  3d  place,  the  denfity  of  the  ball  be  inereafed 
in  the  proportion  of  i  to  w,  the  number  of  particles 
among  which  the  rcfiftance  is  to  be  diftributed  is  in- 
creafed  in  the  fame  proportion,  and  therefore  the  retard¬ 
ing  force  of  the  rcfiftance  is  equally  diminifhed  ;  and  if 
the  denlity  of  the  air  i&  inereafed  in  the  proportion  of  r 
to  Uy  the  retarding  force  of  the  rcfiftance  increafes  in 
the  fame  proportion  :  hence  we  eafily  deduce  thefe  gc* 
ncral  expi  eflions. 

The  terminal  velocity  cnut/d^  —  r=  A^zgad^ 


I 


I'he  producing  fall  in  vacuo  c=.ad — 


The  retarding  power  of  rcfiftance  to  any  velocity 
v'- 


2  a  d^ 


The  cxtingiiiftilng  time  for  any  velocity 


‘Edr 


And  thus  we  fee  that  the  chief  circumftances  are  re- 
gidatcd  by  the  tenninal  velocity,  or  arc  conveniently  re¬ 
ferred  to  it. 


3^ 


....  Mil  I^ 

The  extinguifhing  time  will  be  zueyzz.  — ,  and  e  v 

T=i2  a;  fo  that  the  rule  is  general,  that  the  fpace  along 
which  any  velocity  will  be  extinguiflied  by  the  uniform 
a^lion  of  the  correfponding  rcfiftance,  is  equal  to  the 
height  neceffary  for  communicating  the  terminal  velo¬ 
city  to  that  body  by  gravity.  For  e  v  is  twice  the  fpace 
through  which  the  body  moves  while  the  velocity  v  is 
extinguiflied  by  the  uniform  rcfiftance. 

In  the  2d  place,  let  the  diameter  increafe  in  the  propor^ 
tion  of  I  to  d.  The  aggregate  of  the  reliftance  changes  in 
the  proportion  of  the  furfaee  ftmilarly  refifted,  that  is,  in 
the  proportion  of  i  to  d\  But  the  quantity  of  matter, 
or  number  of  particles  among  which  this  rcfiftance  is  to 
be  diftributed,  changes  in  the  proportion  of  i  to  dK 
Therefore  the  retarding  power  of  the  rcfiftance  changes 

in  the  prbportlon  of  i  When  the  diameter  was 


"J"o  render  the  dedudions  from  thefe  pranifes  perfpi- Units nccef^ 
ciioiis,  and  for  communicating  diftinCl  notions  or  ideas,  hy 
it  will  be  proper  to  affume  fon}e  convenient  units,  by 
which  all  thefe  quantities  maybe  meafured ;  and,  Jis 
this  fiibjcdl  is  chiefly  interefting  fn  the  cafe  of  military’'  meafur-ed^ 
proje6liies,.  wc  ftiall  adapt  our  units  to  this  pui*pofe. 

Therefore,  let  a  fccond  be  the  unit  of  time,  a  foot  the 
unit  of  fpace  and  velocity,  an  inch,  the  unit  of  diame¬ 
ter  ol  a  ball  or  (hell,  and  a  pound  avoirdupoife  the  unit 
of  pi  eflVire,  whetlier  of  weight  or  of  rcfiftance  ;  therefore 
g  Is  32  feet. 

'riic  great  difficulty  is  to  procure  an  abfolute  mea- 
fure  of  r,  or  Uy  or  a ;  any  one  of  thefe  will  detenuliie 
the  others. 

Sir  Ifaac  Newton  has  attempted  to  determine  r  by  Sir  Ifaac 
theory,  and  employs  a  great  pan  of  the  fccond  book  of 
the  trine  pia  in  demonllratliig,  that  tlie  rcfiftance  to 
fphere  moving  with  any  velocity  is  to  the  force  which 
would  generate  or  deftroy  its  whole  motion  in  the  time 
that  it  would  uniformly  move  over  y  of  its  diameter 
with  this  velocity  as  the  denfity  of  the  air  Is  to  the  den¬ 
fity  of  the  fphere.  This  is  equivalent  to  demonftrating 
that  the  rcfiftance  of  the  air  to  a  fphere  moving  through 
it  with  any  velocity,  is  equal  to  half  the  weight  of  a 

column 


P  R  O  J  E  C 

cclumn  of  air  kaving  a  gveat  circU  the  fphere  far  its 

bafe,  and  for  its  altitude  the  height  from- which  a  body 
imiri  fall  in  vacuo  to  acquire  thjs  velocity.  This  appears 
from  Newton’s  demonftration  ;  for,  let  the  fpecific  gra¬ 
vity  of  the  air  be  to  that  of  the  ball  as  i  to  tn  ;  then,* 
becaiifc  the  times  in  w^hich  the  {ame  velocity  will  be  ex- 
ting  uifhed  by  the  uniform  adlion  of  different  forces  are 
inverfely  as  the  forces,  the  refillance  to  this  velocity 
wwld  extinguifh  it  in  the  time  of  defer ibing  d 

being  the  diameter  of  the  ball.  Now  i  is  to  w  as  the 
weight  of  the  d'ifplaced  air  to  the  weight  of  the  ball,  or 
as  \  of  the  diameter  of  the  ball  to  the  length  of  a  co¬ 
lumn  of  air  of  equal  weight.  Call  this  length  a  ;  a  is 
therefore  equal  to  -y  to  d,  Snppofe  the  ball  to  fall 
from  the  height  a  in  the  time  /,  and  acquire  the  velocity 
u.  If  it  moved  uniformly  with  this  velocity  during  this 
time^  it  would  deferibe  a  fpace  2  a,  or  j  m  d. 
Now  its  weight  would  extinguifh  this  velocity,  or 
deflroy  this  motion,  in  the  fame  time,  that  is,  in  the 
time  of  dcfcrlbing  ^  to  ;  but  the  refiflance  of  the 
air  would  do  this  in  the  time  ©f  defci  ibing  y-  to  d  ; 
that  is,  in  twl’ce  the  time.  The  refiflance  therefore  is 
equal  to  half  the  weight  of  the  ball,  or  to  half  the 
weight  of  the  column^of  air  whofe  height  is  the  height 
producing  the  velocity.  But  the  refiflances  to  different  ve¬ 
locities  are  as  the  fquares  of  the  velocities;  and  therefore, 
as  their  producing  heights,  and,  in  general,  the  refiflance 
of  the  air  to  a  fphere  mowng  with  any  velocity,  is  equal 
to  the  half  weight  of  a  column  of  air  of  equal  feilion, 
2^  and  whofe  altitude  is  the  height  producing  the  velocity. 
His  refuU  The  refult  of  this  inveiligatiun  has  been  acquiefeed  in  by 
juft,  but  all  Sirlfaac  Ncwton’'scomrnei;tators.  Many  faults Iiave  in- 

hia  reafon-^  deed  been  found  with  Ills  reafoning,  and  even  with  his 
0*1,  ^  '  principles  ;  and  it  muff  be  acknowledged  that  althoug-h 

'  this  iuvefligation  is  by  far  the  moft  ingenious  ot  any  in 
the  Princhiay  ami  fets  his  acutenefs  and  addrefs  in  the 
moll  confpicuous  light,  his  reafoning  is  liable  to  ferious 
obje6lion3,  which  his  mofl  ingenious  commentators  have 
not  completely  removed.  However,  the  conclufion  has 
been  acquiefeed  in,  as  we  have  already  Hated,  but  as  if 
dciived  from  other  principles,  or  by  mere  logical  rcafon- 
ing.  We  cannot,  however,  fay  that  the  reafonings  or 
affumptions  of  thefc  mathematicians  arc  much  better 
than  Newton’s :  and  we  muft  add,  that  all  the  caufes  of 
deviation  from  the  duplicate  ratio  of  the  velocities,  and 
the  caufes  of  increafed  refiflance,  which  the  later  authors 
have  valued  themfelves  for  difeovering  and  introducing 
into  their  inveiligations,  were  pointed  out  by  Sir  Ifaac 
Newton,  but  purpofely  omitted  by  him,  in  order  to  fa¬ 
cilitate  the  difeuHion  in  re  djffuilUma,  (See  SchoL  prop, 
37.  b.  ii.) 

It  is  known  that  the  w'eight  of  a  cubic  foot  of  water 
is  62^  pounds,  and  that  tlie  mediam  denffty  of  the  air 
is  of  water  ;  therefore  Jet  a  be  the  height  producing 
the  velocity  (in  feet),  and  d  the  diameter  of  the  ball  (in 
inches),  and  5t  the  peripheiy  of  a  circle  whofe  diame- 

62  f  ^ 

ter  Is  1  ;  the  refiflance  of  the  air  will  be X-j 
a 

nearly,  a; 


I 


X  —  X—  X  d' : 
144  2 


:dv- 


■  Doimds, 


49284x64  ’  '  315417 

Wemay  take  an  example.  A  ball  of  cafl.  iron  weigh¬ 
ing  12  pounds,  is  4J  inches  in  diameter,  Suppofe  this 
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ball  to  move  at  the  rate  of  ajrV  feet  in  a  fecvind  (the 
reafon  of  this  choice  will  appear'afterwards).  The  height 
which  will  produce  this  velocity  in  a  falling  body  is  q-y 
feet.  The  area  of  its  great  circle  is  0,11044  feet,  or 
foot.  Suppofe  watei:  to  be  840  times 
heavier  than  air,  the  weight  of  the  air  incumbent  on 
this  great  circle,  and  9|-  feet  high,  is  o,c8i  15T  pounds  : 
half  of  this  is  0,0405755  or  or  nearly  • 

of  a  pound.  This  ftiould  be  the  rdiHancc  of  the  air  to 
this  motion  of  the  ball.  ^,0 

In  all  matters  of  phyfical  difcuHion,  it  is  prudent  to  Ncceitity 
confront  every  theoretical  conclufion  with  experiment. 

This  is  particularly  ncceffary  in  the  prefent  inllance, 
caufe  the  theory  on  which  this  proportion  is  founded  is 
extremely  uncertain.^  Newton  fpeaks  of  it  witli  the 
mod  cautious  diffidence,  and  fecures  the  jullnefs  of  the 
conclufions  by  the  conditions  w*hich  he  affumes  in  his 
inveffigatlou.  He  deferibes  with  the  greateft  precifion 
the  date  of  the  fluid  in  which  the  body  mud  move,  fo 
as  that  the  demondrations  may  be  dri<!d,  and  leaves  it  to 
others  to  pronounce  wliether  this  is  the  real  conditu- 
tion  (if  oiir  atmofpherc.  It  mud  be  granted  that  it  is 
not ;  and  that  mar’'-  other  fuppofitions  have  been  intro-* 
duced  by  his  commentators  and  followers,  in  order  to 
fuit  his  invedigation  (for  we  mud  affert  that  little  or 
nothing  has  becu  added  tp  it)  to  the  circumdances  of 
the  cafe. 

Newton  himfclf,  therefore,  cittemptcd  to  compare  his  Newton's 
proportions  with  experiment.  Some  were  made 
dropping  balls  from  the  dome  of  St  Paul’s  cathedral; 
all  thefe  fiiowed  as  great  a  coincidence  with  his  theory 
as  they  did  with  each  other  ;  but  the  irreg’daritics  were 
too  great  to  allow  him  to  fay  with  precifion  what  was 
tlie  rcfidance.  It  appeared  to  follow  the  proportion  of 
the  fquares  of  the  velocities  with  fufficient  exadtnefs  ; 
and  though  he  .could  not  fay  that  the  refidance  was 
equal  to  the  weight  of  the  column  of  air  having  the 
height  neceffary  for  communic.ating  the  velocity,  it 
was  always  equal  to  a  determinate  part  of  it ;  and 
might  be  dated  zcz  na^  n  being  a  number  to  be  fixed 
by  numerous  experiments.  v 

One  great  fourcc  of  uncertainty  In  liis  experiments 
feems  to  have  efcaped  his  obfervation  :  the  air  in  that 
dome  is  almod  always  in  a  date  of  motion.  In  the 
fummer  feafon  there  is  a  very  fenfible  current  of  air 
downv/ards, and  frequently  in  winter  it  is  upwards:  and 
this  current  bears  a  very  great  proportion  to  the  velo¬ 
city  of  the  defeents.  Sir  Ifaac  takes  no  notice  of  this. 

He  made  another  fet  of  experiments  with  pendulums; 
and  ha«  pointed  out  feme  very  curious  and  unexpedled 
circumdances  of  their  motions  in  a  redding  medium. 

There  is  hardly  any  part  of  his  noble  work  in  which  his 
addrefs,  his  patience,  and  his  adonldiing  penetration,  ap¬ 
pear  ill  gi‘eater  Iiidre.  It  requires  the  utinod  Intcnfencfs 
of  thought  to  follow  him  in  thefe  difquidtions  5  and  we 
cannot  enter  on  the  fubjeril  at  ju'efent:  fome  notice  will 
be  taken  of  thefe  experiments  in  the  article  Rf  sistancr 
of  Fluids,  Their  refults  were  much  more  uniform,  and 
confirmed  his  general  theory;  and,  as  we  ha>e  fald  above, 
it  has  been  acqiiiefcml  in  by  the  fird  mathematicians  of 
Europe.  ^ 

But  the  deduAioiiS  from  this  theory  were  fo  incon-T»nifility  of 
fident  with  the  obferved  motions  of  milltar)^  projeidiles,!^’'*’  tHeofry  ^ 
when  the  velocities  are  prodigious,  that  no  application^" 
could  be  made  wliich  could  be  of  any  fervice  for  deter¬ 
mining 
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42-  rniiung  fclic  path  and  motion  of  cannon  fiiot  and  bombs ; 
-  and  aTthough  Mr  John  BcrnouUi*  gave  in  1718a  moft 
vaH^us  elegant  determination  of  the  trajedory  and  motion  of 
-tnathcirati-  a  body  proje61:ed  in  a  fluid  which  rcfifts  in  the  duplicate 
ciaiis,  &c.  ratio  of  the  velocities  (a  problem  which  even  Newton 
did  not  attempt),  it  has  remained  a  dead  letter.  Mr 
JJenjamin  Rollins,  equally  eminent  for  phyfical  fclence 
nnd  mathematical  genius,  was  the  firfl  who  fufpe6led 
the  truecaufe  of  the  imperfeclion  of  the  ufually  received 
theories;  and  in  1737  he  piiblifhed  a  fmall  traft,  in 
which  he  fliowed  clearly,  that  even  the  Newtonian  the¬ 
ory  of  refiftance  miifl  caiife  a  cannon  ball,  difeharged 
with  a  full  allotment  of  powder,  to  deviate  farther  from 
the  parabola,  in  which  it  would  move  in  vacuo,  th^n 
the  parabola  deviates  from  a  draight  line.  But  he  farther 
efferted,  on  the  authority  of  good  reafoaing,  that  in  fuch 
great  velocities  the  refidanee  mull  be  much  greater  than 
this  theoiy  affigns ;  becaufe,  bcfidts  the  refiftance  arifiiig 
from  the  itiertiq  of  the  air  which  is  put  in  motion  by  the 
ball,  there  miift  be  a  refiftance  alrfing  from  a  condenfation 
of  the  air  on  the  anterior  furface  of  the  hall,  and  a  rare- 
fadlion  behind  *  and  there  muft  be  a  third  refiftance, 
arifing  fro'  ‘cal  preffiire  of  the  air  on  its  ante¬ 

rior  part,  '  ’  ,  .>otion  is  fo  fwift  that  there  is  a  va¬ 
cuum  behind.  Even  thefe  caufes  of  difagreement  with 
the  theoiy  had  been  forefeen  and  mentioned  by  New¬ 
ton  (fee  the  Scholium  to  prop.  37,  Book  II.  Prtn/.ip^); 
but  the  fubjeft  feems  to  liave  been  little  attended  to. 
The  eminent  mathematicians  had  few  opportunities  of 
making  experiments  ;  and  the  profeffional  men,  who  were 
in  the  fervice  of  princes,  and  had  their  countenance 
and  aid  in  this  matter,  w^re  generally  too  deficient  in 
mathematical  knowledge- to  mm;e  a  proper  nfe  of  their 
opportunities.  The  numerous  and  fplendid  volumes 
which  thefe  gentlemen  have  been  enabled  to  publifti  by 
tlie  patronage  of  fovereigns  are  little  more  than  prolix 
extenfions  of  the  fimple  tbeor)-  of  Galileo.  Sonic  of 
them,  however,  fuch  as  St  Remy,  Antoiiini,  and  Le 
Blond,  have  .given  moft  valuable  colledlions  of  experi- 
meats,  ready  for  the  life  of  the  profound  mathematician. 
jfOhferva-  Two  or  three  years  after  this  firft  .publication,  Mr 
tions  of  Mr  Robins  hit  upon  that  ingenious  method  of  meafiiring 
wloci*  great  velocities  of  military  projediles,  which  has 

and  refill-  handed  down  his  name  to  pofterity  with  great  honour^ 
^ce,  And  having  afeertained  thefe  velocities,  be  difeovered 
the  prodigious  refiftance  of  the  air,  by  obferving  the 
diminution  of  velocity  which  it  occafioned.  This  made 
him  anxious  to  examine  what  was  the  real  refiftance  to 
any  velocity  whatever,  in  order  to  afeertain  what  was 
the  Jaw  of  its  variation;  and  he  w^s  equally  fortunate  in 
this  attempt.  His  method  of  meafuring  the  refiftance 
has  been  fully  deferibed  in  the  article  Gunnery, n^9,&c. 

It  appears  (Robinses  Math.  Works,  ycA.  i.  page  205.) 
that  a  fphere  of  4t  inches  in  diameter,  moving  at  the 
rate  of  25^  feet  in  a  fecond,  fuftained  a  refiftance  of 
0,049*14  pounds,  or  of  3,  pound.  This  is  a 

greater  refiftance  than  that  of  the  Newtonian  theory, 
which  gave  in  the  proportion  of  1000  to 

1211,  or  very  nearly  in  the  proportioh  of  five  to  fix  in 
fmall  numbers.  And  we  may  adopt  as  a  rule  in  all  mo¬ 
derate  velocities,  that  the  refiftance  to  a  fphere  is  equal 
to  4<s75  of  the  weight  of  a  colurr.n  of  air  having  the 
great  circle  of  the  Iphere  for  its  bafe,  and  for  its  altitude 
the  height  through  which  a  heavy  body  muft  fall  in  va^ 

, quo  to  acquire  the  velocity  of  projedion. 
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This  experiment  is  peculiarly  valuable,  bccaufe  the 
ball  is  precifely  the  fi7.e  of  a  12  pound  ftiot  of  call  iron; 
and  its  accuracy  may  !)e  depended  on.  I'here  is  but 
one  fource  of  error.  The  wdiirling, motion  muft  have 
occafioned  fome  whirl  m  the  air,  which  would  continue 
till  the  ball  again  pa fted  through  th’e  fame  point  of  its 
revolution.  The  rqfalance  obferved  is  therefore  pro¬ 
bably  fomew'hat  lefs  thaw  the  true  reftftance  to  the  velo¬ 
city  of  25f  feet,  becaufe  it  was  exerted  in  a  relative  ve¬ 
locity  which  was  lefs  than  this,  and  is,  in  fa6l,  the  re¬ 
fiftance  competent  to  this  relative  and  "fmaller  velocity. 

' — Accordingly,  Mr  Smeaton,  a  moft  fagacious  natu-Andof  Me 
ralift,  places  great  confidence  in  the  obfervations  of  a^^oufe  and 
Mr  Roufe  of  Leicefterfhire, who  meafured  the  refiftance 
by  the  effecl  of  the  wind  on  a  plane  properly  expofed 
to  it.  He  does  not  tell  us  in  what  way  the  velocity  of 
the  wind  was  afeertained  ;  out  our  deference  for  his 
great  penetration  and  expenence  difpofes  us  to  believe 
that  this  point  was  well  determined.  The  refiftance  oh- 
Rrv'ed  by  Mr  Roufe  exceeds  that  refulting  from  Mr 
Robins’s  experiments  nearly  in  the  proportion  of  7  ^ 

Chevalier  de  Borda  made  experiments  fimilar  to  thofe^yj//jy 
of  Mr  Robins,  and  his  refults  exceed  thofe  of  Ro- their  con- 
bins  in  the  proportion  of  5^  to  6.  Thefe  differences  c’ufionse 
are  fo  confiderable,  that  we  are  at  a  lofs  what  meafure 
to  abide  by.  It  is  much  to  be  regretted,  that  in  a  fiib- 
jc<ft  fo  interefting  both  to  the  philofopher  and  the 
man  of  the  world,  experiments  have  not  been  multipli¬ 
ed.  Nothing  would  tend  fo  much  to  perfed  the  fciencc 
of  gunnery  ;  and  indeed  till  this  be  done,  all  the  labours 
of  mathematicians  are  of  no  avail.  Their  inveftigations 
muft  remain  an  unintelligible  cipher,  till  this  key  be 
fupplied.  It  is  to  be  hoped  that  Dr  Charles  Hutton 
of  Woolwich,  who  has  fo  ably  extended  Mr  Robins’s 
Examination  of  the  Initial  Velocities  of  Military  Pro¬ 
jectiles,  w'lll  be  encouraged  to  pr(>ceed  to  this  part  of 
the  fubjeCl,  We  ftiould  wifh  to  fee,  in  the  firft  place, 
a  numerous  fet  of  experiments  for  afeertaining  the  re- 
fiftances  in  moderate  velocities ;  and,  in  order  to  avoid 
all  error  from  the  I'efiftance  and  inertia  of  the  machine, 
which  is  ncc^ffarily  blended  with  the*  refiftance  of  the 
ball,  in  Mr  Robins’s  form  of  the  experiment,  and  is  fepa- 
rated  with  great  uncertainty  and  rifle  of  error,  we  would 
recommend  a  form  of  experiment  fomewliat  different.  4^ 

Let  the  axis  and  arm  wdiich  carries  the  ball  be 
neCled  with  wlieelvvork,  by  which  it  can  be  put  in  nienTrc*- ' 
tion,  and  gradually  accelerated.  Let  the  baU  be  fbcommend« 
conneCled  with  a  bent  fpring,  that  this  fhall  gradually  ed. 
comprefs  it  as  the  refiftance  Increafes,  and  leave  a  mark  of 
the  degree  of  compreflion  ;  and  let  all  this  part  of  the 
apparatus  be  fereened  from  the  air  except  the  ball.  The 
velocity  wiU  be  determined  precifely  by  the  revolutions 
of  the  arm,  and  the  refiftance  by  the  compreflion  of  the 
fpring.  The  heft  method  would  be  to  let  this  part  of 
the  apparatus  be  made  to  Aide  along  the  revolving  arm, 
fo.that  the  ball  can  be  made  to  deferibe  larger  and  lar¬ 
ger  circles.  An  intelligent  mechanician  will  eafily  con¬ 
trive  an  apparatus  of  this  kind,  held  at  any  diftance 
from  the  axis  by  a  cord,  which  paffes  over  a  pulley  in 
the  axis  Itfclf,  and  is  then  brought  along  a  perforation 
in  the  axis,  and  comes  out  at  its  extremity,  where  It  is 
fitted  with  a  fwivel,  to  prevent  it  from  fnapping  by  be- 
ing  twilled.  Now  let  the  machine  be  put  in  motion. 

The  centrifugal  force  of  the  ball  and  apparatus  will 
caufe  it  to  fly  out  as  far  as  it  is  allowed  by  the  cord  ; 
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the  whole  is  put  m  motion  by  conne^iing  It  with 
fome  mill,  the  velocity  may  be  moft  accurately  afeer- 
'tamed.  It  may  alfo  be  fitted  with  a  bell  and  hammer 
like  Gravefande’s  machine  for  meafurlng  centrifugal 
forces.  Now  by  gradually  veering  off  more  cord,  the 
diflance  from  the  centre,  and  confequently  the  velocity 
and  refiftance  increafe,  till  the  hammer  Is  difengaged 
and  ftrikes  the  bell. 

Another  great  advantage  of  this  form  of  the  experi¬ 
ment  is,  that  the  refiflancc  to  very  great  velocities  may  be 
thus  examined,  which  was  Impofliblein  Mr  Robins’s  way. 

This  Is  the  great  defideratum,  that  vve  may  learn  In  what 
proportion  of  the  velocities  the  refiftances  increafe. 

Ill  the  fame  manner,  an  apparatus,  confifllng  of  Dr 
Lynd’s  Anemometer,  deferibed  in  the  article  Pkeuma- 
Tics,  n-  3 1 1 ,  &c.  might  be  whirled  round  with  .prodigious 
rapidity,  and  the  fluid  on  it  might  be  made  clammy, 
which  w'ould  leave  a  mark  at  its  greatefl  elevation,  and 
thus  difeover  the  refiftance  of  the  air  to  rapid  motions^ 

Nay,  w^e  are  of  opinion  that  the  refiftance  to  very 
rapid  motions  may  be  meafiired  dlredtly  In  the  conduit 
pipe  of  fome  of  the  great  cylinder  bellows  employed  in 
•blaft  furnaces :  the  velocity  of  the  air  in  this  pipe 
Is  afeertained  by  the  capacity  of  the  cylinder  and  the 
ftrokes  of  the  pifton.  We  think  h  our  duty  to  point 
out  to  fiich  as  have  the  opportunities  of  trying  them 
methods  w^hich  promife  accurate  refults  for  afeertaining 
this  moft  defirable  point. 

The  refult  We  are  the  more  puzzled  what  mcafure  to  abide  by, 
of  Robins’s.  y,ecaufe  Mr  Robins  himfelf,.  in  his  Pradlical  Propofi- 
expeti-  tions,  does  not  make  ufe  of  the  refult  of  his  own  expe- 
riments,  but  takes  a  much  lower  meafiire.  We  mull 
to  be  de.  ’  content  ourfelves,  however,  with  this  experimental  mea- 
pended  on.  fure,  becaufe  it  is  as  yet  the  only  one  of  which  any  account 

can  be  given,  or  well-founded  opinion  formed.  ^ 

A  ufied  "o  Therefore,  in  order  to  apply  our  formulae,  we  miift  Log. 
the  fermu-  reduce  this  experiment,  which  was  made  on  a  ball  of 
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Thefe  numbers  are  of  frequent  ufe  in  all  queftlons  on 
this  fiibjc6l. 

Mr  Robins  gives  an  expeditious  rule  for  readily  find¬ 
ing  dy  which  he  calls  F  (fee  the  article  Gunnery),  by 
which  it  is  made  900  feet  for  a  call  iron  ball  of  an  inch 
diameter.  But  no  theory  of  refiftance  which  he  pro- 
felTes  to  ufe  will  make  this  height  neceffary  for  produ¬ 
cing  the  terminal  velocity.  His  F  therefore  is  an  m- 
ptrical  quantity,  analogous  indeed  to  the  producing 
height,  but  accommodated  to  his  theory  of  the  trajec¬ 
tory  of  cannon-fhot,  w^hich  he  promifed  to  publlfh,  but 
did  not  live  to  execute.  We  need  not  be  very  anxious 
about  this ;  for  all  our  quantities  change  in  the  fame 
proportion  with  R,  and  need  only  a  corredllon  by  a 
multiplier  or  divifor,  when  R  ftiall  be  accurately  ella- 
bllfhed. 

We  may  Illuftrate  the  ufe  of  thefe  formulae  by  an  ex¬ 
ample  or  two. 

1.  Then,  to  find  the  refiftance  to  a  24  pound  ballExampIew^ 
moving  with  the  velocity  of  1670  feet  in  a  fecond) of  thoir 
which  is  nearly  the  velocity  communicated  by  1 6  lbs. 
of  powder,  llie  diameter  is  5,603  inches.  _ 

Log.  R  -  -  -{-4.58204 

Log.^*  .  -  +1.49674 

Log.  167  a*  -  -  +6.44548 

Log.  334,4  lbs.  =  r  ^  ^  2.52426 

But  it  is  found,  by  unequivocal  experiments  on  the 
retardation  of  fuch  a  motion,  that  it  is  504  lbs.  -  This 
is  owing  to  the  caufes  often  mentioned,  the  additional 
refiftance  to  great  velocities,  arifing  from  the  condenfa- 
tion  of  the  air,  and  from  its  preflure  into  the  vacuuna 
left  by  the  ball. 

2.  Required  the  terminal  velocity  of  this  ball  i 


+4.5820+ 
•  1.49674 


1*.  44-  inches  diameter,  moving  with  the;  velocity  of  2^^ 

feet  per  fecond,  to  w^hat  would  be  the  refiftance  to  a 
ball  of  one  inch,  having  the  velocity  i  foot.  This  v/ill 

evidently  give  us  R=; being  dimlniftied  in 

the  duplicate  ratio  of  the  diameter  and  velocity.  This 

gives  us  R  =  o,coooo38i973  pounds,  or ---^^12^  of 

a  pound.  The  logarithm  is  4,58204.  The  refiftance 
here  determined  is  the  fame  whatever  fubftance  the  ball 
be  of ;  but  the  retardation  occafioned  by  it  will  depend 
on  the  proportion  of  the  refiftance  to  the  vis  infita  of 
the  ball ;  that  is,  to  its  quantity  of  motion.  This  in 
fimilar  velocities  and  diameters  is  as  the  denfity  of  the 
ball.  The  balls  ufed  in  military  fervice  are  of  call  iron 
or  of  lead,  whofe  fpecific  gravities  are  7,207  and  11,37 
nearly,  water  being  i.  There  is  confiderable  variety 
in  call  iron,  and  this  denfity  is  about  the  medium, 
Thefe  data  will  give  us 

For  Iron.  For  Lead. 

inch  in-^ 

Ibs4  0,13648 ' 

9.13509 


Log.  refift.  to  veloc.  1  -  6.078783x^8 

Log.  W  -  -  1.38021  =  ^ 

Diif.  of  ^  and  =:  log  -  5*30143 

Log.  447,4  -  2.65071 
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As  the  terminal  velocity  «/,  and  its  producing  height  Table  of' 
dy  enter  into  all  computations  of  militar)"  projeftiles,  terminal 
we  have  inferted  the  following  Table  for  the  ufual 
of  cannon-fhot,  computed  both  by  the  Newtonian  the- 
ory  of  refiftance,.  and  by  the  refiftances  obferved  in  Ro-andRobint<^ 
bins’s  experiments. 


W,  or  weight  of  a  ball 
diameter 
Log.  of  W 

L''  -  -  « 

Log.  of  E  -  3.04790 

or  terminal  velocity  189,03 

Log.  w  .  .  2.27653- 

a,  or  producing  height  55  8? 3 


0,21533 

9*333 ’cr 

1761", 6 
3.24591 

237^43 

2*37553 
88c, 8 


r  1 

a* 

CO 

£1  1 

Newton. 

Robins. 

Diani. 

Inch. 

u. 

Term.  Vel. 

2  a. 

Term.  VclJ 

^  a. 

1 

289,9 

2626,4 

263.4 

2168,6 

L94 

2 

324.9 

3298.5 

295.2 

2723.5 

2+5 

3  ' 

34^.2 

3788,2 

3-6,4 

3*27,9 

2,80 

4'! 

365.3- 

4'70,3 

33'.9 

3442,6 

3>o8 

^  1 

390.^ 

4472.7 

355.1 

3940,7 

3>52 

9 

418,1 

5463.5 

379.9 

45*1.2  ; 

4,04 

i 

12  ; 

438.6 

6010,6 

398.5  1 

1  4962.9  : 

4+5' 

18  ! 

469.3 

6883,3 

426,5.  1 

!  5683,5 ' 

5>09 

24' 

492.4 

7576.3 

447.4 

1 6255,7 : 

5, '6 1 

32  i 

512,6 

8024,8 

465.8 

i  6780,4  ; 

6,21 

( 

540.5 

9129.9 

491.5 

:  7538.3  5  6,75 

Mr  MuHer,  in  his  writings  on  this  fubjeit;  gives  a 

xnucL 


5^ 

The  mo¬ 
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5  ^  much  fmkikr  meafufe  of  rofiftance,  and  confequently  a 
Mr  MuU  greater  terminal  velocity :  but  hia  theory  ift  a 

ako<ethe7  from  beginning  to  end  (See  \\\^  Suppit merit  \o 

erroneous,  his  Treatife  nf  Jrullery,  art.  150,  dcc.)^  In  art.  148-  he 
afTumes  an  algebraic  exprcfiion  for  a  pnnciple  of  mecha¬ 
nical  argument ;  and  from  its  confequence  draws  erro¬ 
neous  conclnfions.  He  makes  the  refiftance  of  a  cylin¬ 
der  y  Icfs  than  Newton  fuppofes  it ;  and  his  reafon  ts 
fnlfe.  Newton ’e  meafure  is  demonftrated  by  his  com- 
TT.entators  Le  Seiir  and  Jaquier  to  be  even  a  little  too 
fraall,  upon  his  own  principles,  (Not.  277.  Prop.  36. 
B.  n.)  Mr  Muller  then,  without  any  feemiug  icafon, 
Introduces  a  new  principle,  which  he  makes  the  chief 
iuppoitofhis  theory,  in  oppofition  to  the  theories  of 
•other  mathematicians.  The  principle  is  faife,  and  even 
abfurd,  as  we  fhall  have  occaliou  to  lliow  by  and  by. 
In  confequence,  however,  of  this  principle,  he  is  ena¬ 
bled  to  compare  the  refults  with  many  experiments,  and 
the  agreement  is  very  fiattering.  But  we  fhall  foon  fee 
that  little  dependence  can  be  had  on  fuch  comparifons. 
We  notice  ihefc  things  here,  becaufc  Mr  Muller  being 
liead  of  the  artillery  fchool  in  Britain,  his  publications 
iiave  become  a  fort  of  text-book?.  We  are  miferably 
^  deficient  in  works  on  this  fubjeci:,  and  mull  have  re- 
courfe  to  the  foreign  writers. 

We  now  proceed  to  confide^  thefe  motions  through 
their  whole  courfe  ;  and  wc  fliall  firll  confider  them  as 
affecled  by  the  refiftance  only  ;  then  we  fliall  confider 
the>^*wh  perpendicular  afeents  and  defeents  of  heavy  bodies 
tuurieT  through  the  air  ;  and,  laftly,  their  motion  in  a  curvili- 
neal  trajectory,  when  projected  obliquely.  This  muft 
die  done  by  the  help  of  the  abftrufer  parts  of  fluxionary 
mathematics.  To  make  it  more  perfpiciious,  we  fhall, 
by  way  of  introduction,  confider  the  fiinply  refifted  rec¬ 
tilineal  motions  geometrically,  in  the  manner  of  Sir 
Ifaac  Newton.  As  ' we  advance,  we  fliall  quit  this 
track,  and  profecufe  it  algebraically,  having  by  this 
time  acquired  diftinCt  ideas  of  the  algebraic  quanti- 
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Prebmi-  We  muft  keep  in  mind  the  fundamental  theorems  of 
nary  obfer-  varied  motions. 

1 ,  The  momentary  variation  of  the  velocity  is  pro¬ 
portional  to  the  force  and  the  moment  of  time  jointly, 
and  may  therefore  be  reprefeiited  by  z±i:v=:f  /,  where  1; 
is  the  momentary  increment  or  decrement  of  the  velo¬ 
city  •n,/'  the  accelerating  or  retarding  force,  and  t  the 
moment  or  increment  of  the  time  t, 

2.  The  momentary  variation  of  the  fquare  of  the  ve- 
lochy  is  as  the  force,  and  as  the  increment  or  decrement 
of  the  fpace  jointly  ;  and  may  be  reprefented  by  zztz  v  v 
=  y'j.  T  he  firft  propofition  is  familiarly  known.  The 
fecond  is  the  39th  of  Newton’s  Princtplay  B.  I.  It  is 
demonftrated  in  the  article  Optics,  p.  281.  and  is  the 
moft  extenfively  iifeful  propofition  in  mechanics. 

Thefe  things  being  premifed,  let  the  fti  aight  line 
AC  (fig.  6.)  reprefent  the  initial  velocity  V,  and  let 
CO,  pcrpendicidyr  to  AC,  be  the  trme  in  w'hich  this 
velocity  would  be  extingulfhed  by  the  uniform  aflion 
of  the  refiftance.  Draw  through  the  point  A  an  equi¬ 
lateral  hyperbola  A  B,  having  OF,  OCD  for  its  af- 
fymptotes ;  then  let  the  time  of  the  refifted  motion  be 
reprefented  by  the  line  CB,  C  being  the  firft  inftant  of 
the  motion.  If  there  be  drawm  perpendicular  ordinates 
hyperbola,  they  will  be  pro- 
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portional  to  the  velocities  of  the  body  at  the  ‘n{l3nt!> 
D,  &c.  and  the  hyperbolic  areas  AC  x\Xlgf^ 
ACDB,  8cc.  will  be  proportional  to  the  fpacea  deferibed 
during  the  times  C  C^,  CB,  &c. 

For,  fuppofe  the  time  divided  into  an  indefinite nuni'* 
ber  of  fmall  and  equal  moments,  C  r,  D  dy  6cc.  draw 
the  ordinates  acy  hdy  and  the  perpendiculars  b  ^y  c 
Then,  by  the  nature  of  the  hyperbola,  AC  \  a  c-izO  c  \ 
OC  ;  and  AC — a  c  :  a  O  c — OC  :  OC,  that  is,  A  « 

\  a  cz=.Q.  c  \  QQ,y  and  A  «  :  C  rzzflr  :  OC,z=  AC*^  c  : 
j^*OC  ;  in  like  manner,  B  i8  ;  D  BD*  bD  :  BD* 
OD.  Now  D^=Cr,  becaufe  the  moments  of  time 
were  talien  equal,  and  the  redangles  AC'CO,  BD’DO„ 
are  equal,’  by  the  nature  of  the  hyperbola;  therefore 
A  «  :  B  =  AC*  a  c  :  BD*  b  d  :  but  as  the  points  r,  d 
continually  approach,  and  ultimately  coincide  vvitli  C, 
D,  the  ultimate  ratio  of  AC'  ac  to  BT>*bd  is  that  of 
AC^  to  BD^ ;  therefore  the  momentary  decrements  of 
AC  and  BD  are  as  AC^  and  BD*.  N®w,  becaufe  the 
refiftance'is  meafured  by  the  momentary  diminution  of 
velocity,  thefe  diminutions  are  as  the  fquares  of  the  ve¬ 
locities  ;  therefore  the  ordinates  of  the  hyperbola  and 
the  velocities  diminifh  by  the  fame  law  ;  and  tlie  initial 
velocity  was  reprefented  by  AC  ;  therefore  the  veloci¬ 
ties  at  all  the  other  inftant s  ^y  gy  D,  are  properly  repre¬ 
fented  by  the  correfponding  ordinates.  Hence, 

1.  Since  the  abfciftai  of  the  hyperbola  are  as  the 
times,  and  the  ordinates  are  as  the  velocities,  the  arean 
will  be  as  the  fpaces  deferibed,  and  AC  ^  e  is  to  Ac  gf 
as  the  fpace  deferibed  in  the  time  C  to  the  fpace 
deferibed  in  the  time  (ill  Theorem  on  varied  mo¬ 
tions). 

2.  The  redangle  AC  OF  is  to  the  area  ACDB  ae 

the  fpace  formerly  exprefted  by  2  ay  pr  E  to  the  fpace 
deferibed  in  the  rtfifting  medium  during  the  time  CD  : 
for  AC  being  the  velocity  V,  and  OC  the  extinguifhing 
time  Cy  this  redtangle  is  or  E,  or  2u,  of  our  for¬ 

mer  difquifitions  ;  and  becauie  all  the  redanglcs,  fuch 
as  ACOF,  BDOG,  &:c.  are  equal,  this  correfponds 
with  our  former  obiervation,  that  the  fpace  uniformly 
deferibed  with  any  velocity  during  the  time  in  w’hich  it 
would  be  uniformly  extinguifiied  by  the  correfponding 
refiftance  is  a  conftant  quantity,  viz.*  that  in  which  wc 
always  had  ^  'u  =  E,  or  2 

3.  Draw  the  tangent  A  r ;  then,  by  the  hyperbola 
C  K-=:CO  .*  now  C  *  IS  the  time  in  which  the  refiftance  to 
the  velocity  AC  would  extinguifh  it ;  for  the  tangent 
coinciding  with  the  elemental  arc  A  a  of  the  curve,  the 
firft  iinpulfe  of  the  uniform  adion  of  the  refiftance  is 
the  fame  with  the  firft  impulfe  ot  its  varied  adion.  By 
this  the  velocity  AC  is  reduced  to  jj  c.  If  this  opera¬ 
ted  Uniformly  like  gravity,  the  velocities  would  diminifh 
uniformly,  and  the  fpace  deferibed  would  be  reprefent¬ 
ed  by  the  triangle  AC 

This  triangle,  therefore,  reprefents  the  height  thro’ 
which  a  heavy  body  muft  fall  in  vacuo,  in  order  to  ac¬ 
quire  the  terminal  velocity. 

4.  d’he  motion  of  a  body  refifted  in  the  duplicate  ra¬ 
tio  of  the  velocity  will  continue  without  end,  and  a 
fpace  will  be  deferibed  which  is  greater  than  any  af- 
fignable  fpace,  and  the  velocity  will  grow  lefs  than  any 
that  can  be  afligned  ;  for.  the  hyperbola  approaches 
continually  to  the  afiymptote,  but  never  coincides  with 
it.  There  is  no  velocity  BD  fo  fmall,  but  a  fmaller 
ZP  will  be  found  beyond  it ;  afid  the  hyperbolic  i^ace 

may 


553 


PROJECTILES. 


may  be  continued  till  it  exceeds  any  furfacc  that  can  be 
afligned. 

5 .  The  initial  velocity  AC  is  to  the  final  velocity 
BD  as  the  fum  of  the  cxtinguifhiiig  time  and  the 
time  of  the  retarded  motion,  is  to  the  extinguifhing  time 
alone  ;  for  AC  ^  BD  «  OD  (or  OC  +  CD)  :  OC  ;  or 

6.  The  extinguifliing  time  is  to  the  time  of  the  re¬ 
tarded  motion  as  the  final  velocity  is  to  the  velocity 
loft  dunng  the  retarded  motion :  for  the  redlangles 
AFOC,  BDOG  are  equal ;  and  therefore  AVGF  and 
BVCD  are  equal  and  VC  ;  VA  =  VG  :  VB  ;  therc- 

V — V  •v 

fore  t  and  e  =  /  ^ - * 

•0  V  — V 

y.  Any  velocity  is  reduced  in  the  proportion  of  m 

to  n  in  the  time  e - •  For,  let  AC  :  BD  r=  m  ; 

n 

>  and  DC  :  CO  =:m  —  nin,  and 


nitude,  or  is  a  conftant  quantity  in  cvcrj'  part  of  the 


curve. 


then  DO  ;  CO 

m  — «  m  —  n 

DC  = - CO,  or  t  zze - . 

n  ** 
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to  the  hyperbolic  areas  e  A  c  y,  /  A^  , 
Let  us  examine  what  kind  of  curve  this  will 


Therefore  any  velo¬ 
city  is  reduced  to  one  half  in  the  time  in  which  the  ini¬ 
tial  refiftance  would  have  extinguiftied  it  by  its  uniform 
aftion. 

Thus  may  the  chief  circumftances  of  this  motion  be 
determined  by  means  of  the  hyperbola,  the  ordinates 
and  abfeiftae  exhibiting  the  relations  of  the  times  and 
velocities,  and  the  areas  exhibiting  the  relations  of  both 
to  the  fpaces  deferibed.  But  we  may  render  the  con¬ 
ception  of  thefe  circumftances  infinitely  more  eafy  and 
fimple,  by  exprefiing  them  all  by  lines,  inftead  of  this 
combination  of  lines  and  furfaces.  We  fhall  accom- 
plifh  this  purpofe  by  conftrudling  another  curve  LKP, 
having  the  line  ML  f,  parallel  to  OD  for  its  abfeiffa, 
and  of  fuch  a  nature,  that  if  the  ordinates  to  the  hyper¬ 
bola  ACyevy  fgy  BD,  &c.  bc  produccd  till  they  cut 
this  curve  in  L,  />,  «,  K,  &c.  and  the  abfcifTa  in  L,  t, 
&c.  the  ordinates  /?,  h  T  K,  &c.  may  be  pro¬ 
portional 
^AcK. 
be. 

Make  OC  :  O  =  O  '  :  ;  then  (Hamilton’s  Co¬ 

nics^  IV.  14.  Cor.),  the  areas  AC  ^  e^gj  are  equal; 
therefore  drawing  psy  nt  perpendicular  to  OM>  we‘ 
fhall  have  (by  the  aflumed  nature  of  the  curve  L/  K), 
M  X  =  /  / ;  and  if  tlie  abfcifta  OD  be  divided  into  any 
number  of  fmall  parts  in  geometricaOl  progreflion  (rec¬ 
koning  the  commencemeiit  of  them  all  from  O),  the 
axis  V  /  of  this  curve  will  be  divided  by  its  ordinates 
into  the  fame  number  of  equal  parts ;  and  this  curve 
will  have  its  ordinates  LM,  />  j,  nty  &c.  in  geometri¬ 
cal  progreflion,  and  its  abfeiftae  in  arithmetical  progref- 
fion.  ^ 

Alfo,  let  KN,  MV  touch  the  curve  in  K  and  L, 
and  let  OC  be  fuppofed  to  be  to  O  Cy  as  OD  to  O  dy 
and  therefore  C  c  to  D  ^  as  OC  to  OD  ;  and  let  thefe 
lines  0  Cy  D  ^  be  indefinitely  fmall ;  then  (by  the  na¬ 
ture  of  the  curve)  Lo  is  equal  to  K  r  ;  for  the  areas 
a  AC  Cy  bJ^T>d  are  in  this  cafe  equal.  Alfo  1 0  is  to 
as  LM  to.Kl,  becaufe  t ^^D  =  CO  ;  DO : 

Therefore  IN  :  IK  =  r  K :  r  ^ 

IK  ;  ML=  r  kxol 
ML :  MV  <?  /  :  0  L 
and  IN  :  MN  =  rK  :  0  L. 

That  is,  the  fubtangent  IN^  or  MV,  is  of  the  fame  mag- 
VoL.  XV.  PartlL 


Laftlys  the  fubtangent  IN,  correfponding  to  the 
point  K  of  the  curve,  is  to  the  ordinate  K  ^  as  the 
redlaiiffle  BDOG  or  ACOF  to  the  parabolic  area 
BDCA. 

For  let  fg  h  nht  ZiVi  ordinate  very  near  to  BD  ; 
and  let  h  n  cut  the  curve  in  riy  and  the  ordinate  KI 
in  q  ;  then  we  have 

Y^q  I  qn  zn  KI  :  IN,  or 
D  ^  ;  q  nzzi  DO:  IN  ; 
but  BD:AC-CO;DO; 
therefore  BD .  D^  :  AC  •  y  «  =  CO  :  IN : 

Therefore  the  fum  of  all  the  re<ftangles  BD.D^  is  to 
the  fum  of  all  the  redangles  AC  .  y  /?,  as  CO  to  IN  j 
but  the  fum  of  the  redangles  BD  .  D  ^  is  the  fpacc 
ACDB  ;  and,  becaufe  AQ  is  given,  the  fum  of  the  rec¬ 
tangles  AC  .qn\%  the  redangle  of  AC  and  the  fum 
of  all  the  lines  q  n  ;  that  is,  the  redangle  of  AC  and 
RL  :  therefore  the  fpacc  ACDB  :  AC  .  RL  CO  ; 

IN,  and  ACDB  X  IN  AC  .  CO .  RL  •;  and  there¬ 
fore  IN  :  RL  =:  AC  .  CO  ;  ACDB. 

Hence  it  follows  thatQL  exprefles  the  areaBV A,  and, 
in  general,  that  the  part  ot  the  line  parallel  to  OM,  which, 
lies  between  the  tangent  KN  and  the  curve  L  p  K,  ex- 
preftes  the  correfponding  area  of  the  hyperbola  which 
lies  without  the  redangle  BDOG. 

And  now,  by  the  help  of  this  cur\’e,  wc  have  an  eafy 
way  of  conceiving  and  computing  the  motion  of  a  body 
through  the  air.  For  the  fubtangent  of  our  curv'e  now 
reprefents  twice  the  height  through  which  the  ball 
muft  fall  in  vacuo,  in  order  to  acquire  the  terminal  ve¬ 
locity  ;  and  therefore  ferves  for  a  fcale  on  which  to 
meafure  all  the  other  reprefentatives  of  the  motion.  55 

But  it  remains  to  make  another  observation  on  the  who^c 
curve  L/>K,  which  will  fave  us  all  the  trouble  of 
graphical  operations,  and  reduce  the  v/liole  to  a  very  arithmeti- 
Ample  arithmetical  computation.  It  is  of  fuch  a  na-  cal  compu. 
ture,  that  when  MI  Is  confidercd  as  the  abfcifta,  and  is  tation, 
divided  into  a  number  of  equal  parts,  and  ordinates  ^re 
drawn  from  the  points  of  divifion,  the  ordinates  are  a 
feries  of  lines  in  geometrical  progreflion,  or  are  conti¬ 
nual  proportionals.  Whatever  is  the  ratio  between  the 
firft  and  fecond  ordinate,  there  Is  the  fame  between  the 
fecond  and  third,  between  the  third  and  fourth,  and  fo 
on  ;  therefore  the  number  of  parts  into  which  the  ab¬ 
feiffa  is  divided  is  the  number  of  thefe  equal  ratios 
which  is  contained  in  the  ratio  of  the  firft  ordinate  to 
the  laft :  For  this  reafon,  this  curve  has  got  the  name 
of  the  logiflk  or  logarithmic  curve  ;  am.1  it  is  of  immenfe 
ufe  in  the  modern  mathematics,  giving  us  the  folution 
of  many  problems  in  the  mod  fimple  a^id  expeditious 
manner,  on  which  the  genius  of  the  ancient  mathema¬ 
ticians  had  been  cxcrciled  in  vain.  Few  of  our  readers 
are  ignorant,  that  the  numbers  called  logarithms  are  of 
equal  utility  in  arithmetical  operatimis,  enabling  us 
not  only  to  folve  common  arithmetical  problems  with 
aftdnifhing  'difpatch,  but  alfo  to  folve  others  which  are 
quite  inacceflible  in  any  other  way.  Logarithms  are  no¬ 
thing  more  than  the  numerical  meafurcs  of  the  abfeiffa 
of  this  curve,  correfponding  to  ordinates,  which  are 
meafured  on  the  fame  or  any  other  fcale  by  the  natural 
numbers  ;  that  is,  if  ML  be  divided  into  equal  parts, 
and  from  tlie  points  of  divifion  lines  be  drawn  parallel  to 
4  A 
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MI,  cutting  the  curve  L  p  K,  and  from  the  points  of 
interfeftion  ordinates  be  drawn  to  MI,  thefe  will  divide 
MI  into  portions,  which  are  in  the  fame  proportion  to 
the  ordinates  that  the  logarithms  bear  to -their  natural 
numbers. 

In  conflrufting  this  curve  we  were  limited  to  no 
particular  length  of  the  line  LR,  which  reprefehted  the 
fpace  ACDB ;  and  all  that  we  had-to  take  care  of  was, 
that  when  OC>  O  k,  O  ^  were  taken  in  geometrical  pro- 
grefllon,  M  j*,  M  /  Should  be  in  arithmetical  progreflion. 
The  abfciflse  having  ordinates  equal  to/>  j,  n  /,  &c.  might 
have  been  twice  as  long,  as  is  fhown  in  the  dotted  curve 
which  is  drawn  through  T.  All  the  lines  which  ferve  to 
meafure  the  hyperbolic  fpaces  would  then  have  been 
doubled.  But  NI  would  alfo  have  been  doubled,  and 
our  proportions  would  have  ftill  held  good;  becaufe  this 
fubtangent  is  the  fcale  of  meafurement  of  our  figure,  as 
E  or  2  fl  is  the  fcale  of  meafurement  for  the  motions. 

Since  then  we  have  tables  of  logarithms  calculated 
for  every  number,  we  may  make  ufe  of  them  inftead 
of  this  geometrical  figure,  which  flill  requires  confi- 
dcrable  trouble  to  fuit  it  to  every  cafe,  lliereare  two  fets 
of  logarithmic  tables  in  common  ufe.  One  is  called 
a  table  of  hyperbolic  or  natural  logarithms.  It  is 
fuited  to  fuch  a  curve  as  is  drawn  in  the  figure,  where 
the  fubtangent  is  equal  to  that  ordinate  ^  u  which  cor- 
refponds  to  the  fide  ^  O  of  the  fquare  ^^>^0  inferted  be- 
tw^een  the  hyperbola  and  its  aflymptotes.  This  fquare 
is  the  unit  of  furface,  by  which  the  hyperbolic  areas 
are  expreffed ;  its  fide  is  the  unit  of  length,  by  w^hich 
the  lines  belonging  to  the  hyperbola  are  expreffed  ;  f  « 
is  =  I,  or  the  unit  of  numbers  to  which  the  logarithms 
are  fuited,  and  then  IN  is  alfo  r.  Now  the  fquare 
^  O  *  being  unity,  the  area  B ACD  will  be  fome  number; 
O  being  alfo  unity,  OD  is  fome  number  :  Call  it  x. 
Then,  by  the  nature  of  the  hyperbola,  OB  ;  = 

^  ®  :  DB  :  That  is,  x  :  i  =:  i  :  — ,  fo  that  DB  is  —  . 

X  X 

Now  calling  D  x,  the  area  BD  d  hy  which  is  the 

.  X 

fluxion  (ultimately)  of  the  hyperbolic  area.  Is— .  Now 

in  the  curve  L/>K,  MI  has  the  fame  ratio  to  NI  that 
BACD  has  to  :  Therefore,  if  there  be  a  fcale  of 
which  NI  is  the  unit,  the  number  on  this  fcale  cor- 
Tcfponding  to  Ml  has  the  fame  ratio  to  i  which  the 
number  meafuring  BACD  has  to  i  ;  and  I  /,  which 
correfponds  to  BDd3,  is  the  floxion  (ultimately)  of 
Ml :  Therefore,  if  MI  be  called  the  logarithm  of  x, 

^  is  properly  reprefented  by  the  fluxion  of  MI.  In 

fllort,  the  line  MI  is  divided  precifely  as  the  line  of 
numbers  on  a  Gunter’s  fcale,  which  is  therefore 
a  line  of  logarithms  ;  and  the  numbers  called  loga¬ 
rithms  are  juft  the  lengths  of  the  different  parts  of  tliis 
line  meafured  on  a  fcale  of  equal  parts.  Therefore,  when 

.  X 

we  meet  with  fuch  an  expreflion  as  —  viz.  the  flu¬ 
xion  of  a  quantity  divided  by  the  quantity  itfclf,  we 
confider  it  as  the  fluxion  of  the  logarithm  of  that  quan¬ 
tity,  becaufe  it  is  really  fo  when  the  quantity  is  a  num¬ 
ber  ;  and  it  Is  therefore  ftridly  true  that  the  fluent  of 

ff 

y  is  the  hyperbolic  logarithm  of  x. 


Certain  reafons  of  convenience  have  given  rife  to 
another  fet  of  logarithms ;  thefe  are  fuited  to  a  logl'- 
ftic  curve  whofe  fubtangent  is  only  tVsWzt 
dinate  ry,  which  is  equal  to  the  fide  of  the  hyperbolic 
fquare,  and  wdiich  is  affumed  for  the  unit  of  number. 

We  fhall  fuit  our  applications  of  the  preceding  invef- 
tigation  to  both  thefe,  and  lhall  firft  ufe  the  common 
logarithms  whofe  fubtangent  is  0,43429.  57 

The  whole  fubjed  will  be  beft  illuftrated  by  taking  illuft  aced 
an  example  of  the  different  aueftions  which  may  be  pro- 
pofed. 

I/* 

Recolleft  that  the  reflangle  ACOF  Is  =2^,  or  —  or 

E,  for  a  ball  of  caft-iron  one  inch  diameter,  and  if  It 
u^d 

has  the  diameter  dy  it  is - ,  or  2 ad.  or  'Ed. 

I.  It  may  be  required  to  determine  what  will  be  the 
fpace  deferibed  in  a  given  time  /  by  a  ball  fetting  out 
with  a  given  velocity  V,  and  what  will  be  its  velocity 
at  the  end  of  that  time. 

Here  we  have  NI  :  MI=ACOF  :  BDGA ;  now. 

NI  is  the  fubtangent  of  the  logiftic  curve  ;  MI  is  the 
difference  between  the  logarithms  of  OD  and  OC ;  that 
is,  the  difference  between  the  logarithms  of  and  e  ; 
u^d 

ACOF  Is  lady  or - ^  or  Ed. 

S 

Therefore  by  common  logarithms  0,43429  :  log.. 

^ /  — log.  e=z2ad :  3,:=  fpace  deferibed, 

€  i 

or  0,43429  :  log. - zz2ad :  S, 

2a  d  e+t 

and  3.  rr  -  x  log. - — , 


e+t 


0,43429 

by  hyperbolic  logarithms  3=  2ad  Y,  log. 

Let  the  ball  be  a  1 2  pounder,  and  the  initial  velo¬ 


city  be  1 600  feet,  and  the  time  20  feconds. 

2ad 

firft  find  <r,  which  is  — . 


We  muff 


Therefore,  log.  2  a 

log-  ^  (4.  s) 

log.  V.  (1600) 

Log.of  3",03,=:<f 

And  is  2  3^', 03,  of  which  the  log.  is 
from  which  take  the  log.,  of 


+ 

+ 


3.03236 

0.65321 

3.20412' 

C.48145 

1.36229 

0.48145 


remains  the  log.  of 


e+f 


o.?8o84 


This  muft  be  confidercd  as  a  common  number  by 
2  ad 

which  we  are  to  multiply  — rrTT::* 

^  ^  0*43429 

Therefore  add  the  logarithms  of  2 ad  -J-  3*6855^ 

log-  “  +  9-9449^ 

log-  0,43429  -  —  9.6377s- 


Log.  S.  9833  feet  -  ^  -  3-99269 

For  the  final  velocity, 

OD  :  OC=AC  :  BD,  or  e?+/ .*  e=V  :  v. 
23"*03  :  3  ,03  =  1600  •  2101,=*^. 

The  ball  has  therefore  gone  3278  yards,  and  its  ve* 
locity  is  reduced  from  1600  to  210. 

It 
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It  tnay  Ibe  agreeable  to  the  reader  to  fee  the  gradual 
pregrefs  of  the  ball  during  fome  feconds  of  its  motion, 

D]ff. 

397 

239 

160 
114 
86 
67 


r. 

S. 

Dif. 

V. 

1" 

’'383 

1073 

880 

1203 

2" 

2456 

964 

3" 

333<> 

744 

645 

569 

804 

4" 

4080 

690 

c 

-1.725 

604 

6' 

5294 

537 

The  firft  column  is  the  time  of  the  motion,  the  fe- 
cond  is  the  fpace  deferibed,  the  third  is  the  differences 
of  the  fpaces,  fhowing  the  motion  during  each  fuccef- 
five  fecond  ;  the  fourth  column  is  the  velocity  at  the 
end  of  the  time  t ;  and  the  kfl  column  is  the  diffe¬ 
rences  of  velocity,  fhowing  its  diminution  in  each  fuccef- 
five  fecond.  We  fee  that  at  the  diftance  of  1000  yards 
the  velocity  is  reduced  to  one  half,  and  at  the  diftance 
of  lefs  than  a  mile  it  is  reduced  to  one  third. 

11.  It  may  be  required  to  determine  the  diftance  at 
which  the  initial  velocity  V  is  reduced  to  any  other 
quantity  1;.  This  queftion  is  folved  in  the  very  fame 
manner,  by  fubftituting  the  logarithms  of  V  and  for 
thofe  of  and  t ;  for  AC  ;  BD=:OD  :  OC,  and 

,  ^  ,  AC  ,  OD  ,  V_, 

therefore  log.  log.*^,  or  log.  —  -  log.  — 

Thus  it  is  required  to  determine  the  diftance  in  which 
the  velocity  1780  of  a  24  pound  ball  (which  is  the  me¬ 
dium  velocity  of  fuch  a  ball  difeharged  with  16  pounds 
of  powder)  will  be  reduced  to  1500. 

Here  ^  is  5,68,  and  therefore  the  loga¬ 
rithm  of  2  is  - 

V 

Log.  —  =  0,07433,  of  which  the  log,  is  -f-S.Sy  i  r6 
Log.  0,43429  -  -  — 9'<^377S 


C  T 

7>2i 


I  L  E  S. 

1,577.  Therefore  log*  2  5  3.03236 

d  9.87506 
m  0.19782 


and  2admTz  1274,2, 


Log,  2J^/m  3.10524 


e4-f 


Now  1274,2  :  100=0,43429  ;  0,03408  =  log. — 


But  e  =  • 


2  a  dr 


-=0,763,  and  its  logarithm=9. 88252, 


which,  added  to  0.03408,  gives  9.91660,  which  is  the 
log.  of  e  +  ^  =  0,825,  from  which  take  e,  and  there 
62 

remains  &,o",o62, or -  of  a  fecond,  for  the  time  of 

1000 

paffage.  Now,  to  find  the  remaining  velocity,  fay 
825  :  ,763  =  i  670  :  1 544,  = -y. 

But  in  Mr  Robinses  experiment  the  remaining  velo¬ 
city  was  only  1425,  the  ball  having  loft  245  ;  whereas 
by  this  computation  it  fhould  have  loft  only  126.  It 
appears,  therefore,  that  the  refiftance  is  double  of  what 
it  would  have  been  if  the  refiftance  incrcafed  in  the  du¬ 
plicate  proportion  of  the  velocity.  Mr  Robins  fays  it 
is  nearly  triple.  But  he  fuppofes  the  refiftance  to  flow 
motions  much  fmaller  than  his  own  experiment,  fo  often 
mentioned,  fully  warrants. 

The  time  ^  in  which  the  refiftance  of  the  air  would 
extinguifh  the  velocity  is  o",763.  Gravity,  or  the 

.  .  1670 

weight  of  the  bullet,  would  have  done  it  in-  — -“or52' 


52 

therefore  the  refiftance  is  — times,  or  nearly  68 
0)7^3 

times  its  weight,  by  this  theory,  or  5,97  pounds.  If  we 
calculate  from  Mr  Robinses  experiment,  we  muft  fay  log. 
V 

— :  0,43429  =  100:  r  V,  which  will  be  630,23,  and 


ss$ 


Log.  1047,3  feet,  or  349  yards  ^  3.02009 

This  redu^ftion  will  be  produced  in  about  -J  of  a  fe¬ 
cond. 

III.  Another  queftion  may  be  to  determine  the  time 
•which  a  ball,  beginning  to  move  with  a  certain  veloci¬ 
ty,  employs  in  paffing  over  a  given  fpace,  and  the  di¬ 
minution  of  velocity  which  it  fuftains  from  the  refiftance 
of  the  air. 

We  may  proceed  thus : 

2a  di  8  =  0,43429  :  log.  =  /•  Then  to  log. 

— add  log.  e  and  we  obtain  log.  e  4-  and  e  from 

which  if  we  take  e  we  have  ^  Then  to  find  r,  fay 
-g  e-f-  ^ :  e=V  :  v. 

Application  We  (hall  conclude  thefe  examples  by  applying  this 
an  expe-  laft  rule  to  Mr  Robins’s  experiment  on  a  mufl<et  bul- 
let  of  i  of  an  inch  in  diameter,  which  had  its  velo- 
Mr  Robins, reduced  from  1670  to  1425  by  paffing  through 
See  RQitns' s  j  qq  of  air.  This  we  do  in  order  to  difeover  the 
vol  refiftance  which  it  fuftained,  and  compare  it  with  the 
I.  p.  *  refiftance  to  a  velocity  of  i  iootper  fecond. 

We  muft  firft  afeertain  the  firft  term  of  our  analogy. 
The  ball  was  of  lead,  and  therefore  2  a  muft  be  multi¬ 
plied  by  d  and  by  m,  w'hich  expreffes  the  ratio  of  tlie 
denfity  of  lead  to  that  of  caft  iron,  d  is  0,75,  and  m  is 


63o>23 

1670 


=  o"»3774>  and 


5^ 

0.3774 


gives  138  for  the 


proportion  of  the  refiftance  to  the  weight,  and  makes 
the  refiftance  12,07  pounds,  fully  double  of  the  other.  . 

It  is  to  be  obferved,  that  with  this  velocity,  which 
greatly  exceeds  that  with  which  the  air  can  rufh  into 
a  void,  there  muft  be  a  ftatical  preffure  of  the  atmo- 
fphere  equal  to  61  pounds.  This  will  make  up  the  dif¬ 
ference,  tend  allows  us  to  conclude  that  the  refiftance 
arifing  folely  from  the  motion  communicated  to  the  air 
follows  very  nearly  the  duplicate  proportion  of  the  ve¬ 
locity. 

1  he  next  experiment,  with  a  velocity  of  1690  feet, 
gives  a  refiftance  equal  to  157  times  the  weight  of  the 
bullet,  and  this  bears  a  much  greater  proportion  to  the 
former  than  1690  does  to  1670*;  which  Ihows,  that  ak 
though  thefe  experiments  clearly  demonftrate  a  prodi¬ 
gious  augmentation  of  refiftance,  yet  they  are  by  no 
means  fulceptible  of  the  precifion  which  is  neceffary  for 
difeovering  the  law  of  this  augmentation,  or  for  a  good 
foundation  of  praiftical  rules ;  and  it  Is  ftill  greatly  to 
be  wiftied  that  a  more  accurate  mode  of  inveftigation 
could  be  difeovered.  59 

Thus  we  have  explained,  In  great  detail,  the 
pies  and  the  procels  of  calculation  for  the  fimple  cafe 

4  A  2  of 
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of  the  motion  of  proje(fliles  through  the  air.  The  learn¬ 
ed  reader  will  think  that  we  have  been  unreafonably 
prolix,  and  that  the  whole  might  have  been  com- 
prifed  in  Ids  room,  by  taking  the  algebraic  method. 
We  acknowledge  that  it  might  have  been  done  even  in 
a  few  lines.  But  we  have  obferved,  and  our  obferva- 
tion  has  been  confirmed  by  perfons  w'cll  verfed  in  fuch 
fubjeds,  that  in  all  cafes  where  the  fluxionary  procefs  in¬ 
troduces  the  fluxion  of  a  logarithm,  there  is  a  great  want 
of  diflind  ideas  to  accompany  the  hand  and  eye.  The  fo- 
lutioncomesoutbya  fort  of  magic  or  legerdemain,  we  can¬ 
not  tell  either  honv  or  whp  We  therefore  thought  it  our 
duty  to  furnilli  the  reader  w  ith  diflind  conceptions  of 
the  things  and  quantities  treated  of.  For  this  reafon,  af¬ 
ter  fhowing,  in  Sir  Ifaac  New^ton’s  manner,  how  the 
fpaces  defcribed  in  the  retarded  motion  of  a  projedile 
followed  the  proportion  of  the  hyperbolic  areas,  we 
fhew’ed  the  nature  of  another  curve,  w’here  lines  could 
be  found  which  increafe  in  the  very  fame  manner  as 
the  path  of  the  projedilc  iiicreafes  ;  fo  that  a  point  de- 
fcribing  the  abfcifTa  MI  of  this  curve  moves  precifely 
as  the  projedlile  does.  Then,  difcovering  that  this  line  is 
the  fame  with  the  line  of  logarithms  on  a  Gunter’s  fcale, 
we  (hewed  how  the  logarithm  of  a  number  really  repre¬ 
fen  ts  the  path  or  fpace  defcribed  by  the  projeftile. 
And  we  w^ere  the  more  difpofed  to  do  this,  becaufe  in 
the  articles  Logarithms  and-  Logarithmic  Curve^ 
there  has  not  been  that  notice  taken  of  it  wliicli  would 
have  been  proper. 

Having  thus,  w^e  hope,  enabled  the  reader  to  conceive 
diftindlly  the  quantities  employed,  w'e  (hall  leave  the 
geometrical  method,  and  profecute  the  reft  of  the  fub- 
6o  je£l  in  a  more  compendious  manner.. 

Of  th«  per-  2irty  in  the  next  place,  to  confider  the  perpendi- 

afeentTof*"  afeents  and  defeents  of  hea^vy  projediles,  wfliere  the 

heavy  pro-  refiftance  of  the  air  is  combined  with  the  action  of  gra- 
iediles.  vity  :  and  wx  (hall  begin  w'ith  the  defeents. 

Let  Uy  as  before,  be  the  terminal  velocity,  and  g  the 
accelerating  power  of  gravity ;  When  the  body  moves 
with  the  velocity  w,  the  refiftance  is  equal  to  g  ;  and  in 
every  oth^r  velocity  •u,.  we  muft  have  «  * ;  *0  *  =  ^  J 

jT  * 

■  =  r,  for  the  refiftance  to  that  velocity.  In  the 

delcent  the  body  is  urged  by  gravity  g^  and  oppofed 
by  the  refiftance  -  therefore  the  remaining  acce- 

•  .  ^  'll  *  ,  .4 

leratiiig  force,  which  we  (hall  call  /,  la  g  — 

gu^-g-u'  g  - X’’)  _ 

u  *  * 

Now  the  fundamental  theorem  for  varied  motions  is 


•  .  .  vv  w  V  v 

f  s  :=z  uvy  andj  =  —  = —  X 

J  S  ^ 


and  s  = 


U  *  *D  13  1)1) 

X  - %  +  C..  Now  the  fluent  of  — ^ - r  is 

g  — V  u  - V 

z=.  — hyperb.  log  of  \/u  ^  For  the  fluxion  of 

-  .  — —  1)  D 

jJu  » — ts  -;===.=,  and  tliis  divided  by  the 

^  a/ 


quantity  \^u'^ — y  of  which  it  is  the  fluxion,  gives 
1)  1)  ^ 

precifely  ^'2^^  ^  >  which  is  therefore  the  fluxion,  of 


TILES. 


its  hyperbolic  logarithm.  Therefore  S  =  —  ^  ^ 

L  a/u  ^ — V  *  +  C.  Where  L  means  the  hyperbolic 
logarithm  of  the  quantity  annexed  to  it,  and  X  may  be 
ufed  to  exprefs  its  common  logarithm.  (See  article 
Fl  UXIONS). 

The  conilaiit  quantity  C  for  completing  the  fluent 
is  determined  from  tliis  confideration,  that  the  fpace 
defcribed  is  Oy  when  the  velocity  is  o  ;  therefore  C  — 

—  X  LjV  ^  Oy  and  C  =  • —  XL  and  the 

s  s 


complete  fluent  S  =  —  xLv^^^*  — L  * 


_L\l  / — — — = — — xx 

or  (putting  M  for  0,43429,  the  modulus  or  fubtanger.t 

of tlie common logiftic c urve )  X  ^ 

This  equation  eftablKKes  the  relation  between  the 
fpace  fallen  through,  and  the  velocity  acquired  by  the 

fall.  We  obtain- by  it  ^  =  L  /  - j->  and 

^  u  —  <1) 


2g  S 


=  L 


ent  for  us, 


U  * - D  *  I 

M  X  2^  S 


or,  w’hich  is  ftlU  more  convenr- 


that  is,  equal  to 


the  logarithm  of  a  certain  number  i  therefore  having 
found  the  natural  number  correfponding  to  the  fraction 

M  X  2^  confider  it  as  a  logarithm,  and  take  out  the 

number  correfponding  to  it:  call  this  Then,  (luce 

n  Is  equal  to  we  have  nii* — nv^zziu  , 

and  nu^  —  zz  nv^y  or  zzu'^  Xn  — v,  and  v  * 

w  *  X  n —  1 

n  •  • 

To  expedite  all  the  computations  on  this  fubjedl,  it 
will  be  coiiveuient  to  have  multipliers  ready  computed 
for  M  X  2^,  and  its  half. 


viz.  27,794,  w'hofe  log.  is 
and  13,897 


1.44396 
1.14293 

But  V  may  be  found  much  more  expeditioufly  by. 

obferving  that  /  — — r-  is  the  fecant  of  an  arch. 
V  — 1)^ 

of  a  circle  whofe  radius,  is  Uy  and  whofe  fine  is  Vy,  or 

whofe  radius  is  unity  and  fine  =  -  :  therefore,  conli- 

dering  the  above  fraftion  as  a  logarithmie  fecant,  look 
for  it  in  the  tables,  and  then  take  the  fine  of  the  arc  of 
which  this  is  the  fecant,  and  multiply  it  by  u  ;  the  pro- 
duft  Is  the  velocity  required. 

We  fliall  take  an  example  of  a  ball  w'hofe  terminal 
velocity  is  6B()j  feet,  and  afeertain  its  velocity  after  a 
fall  of  1848  feet.  Here,  ^ 

a  1=475  200  and  its  log.  -  =5.67688 

u  =6891  -  -  2.83844 

g  =32  -  -  i-505'5 

3=1848  -  -  3.26670 

Then 
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P 

The*  log#  4^794 
log.  S 
log.  a  ’ 
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+  1-44396 
+  3.26670 
-  —  5.67608 


Log.  of  0,10809  =  log.  n  *  -  9*03378 

9,10809  is  the  logarithm  of  1,2826  n,  and  n —  1  rr 
,  t/*X«  —  I 

©,2826,  and  - - - =z  323,6  >  r=  V  %  and  *1;  = 

323.6-  -  .  . 

In  like  manner,  0,054045  (which  is  half  of  0,10809) 
will  be  found  to  be  the  logarithmic  fecant  of  28°,  whofe 
fine  0,46947  multiplied  by  689f  gives  324  for  the  velo¬ 
city. 

The  procefs  of  this  folution  fuggeils  a  very  perfpi- 
cuous  manner  of  conceiving  the  law  of  defcent ;  and  it 
may  be  thus  expreffed  : 

M  is  to  the  logarithm  of  the  fecant  of  an  arch  whofe 
‘u 

fine  is  and  radius  i,  as  2  a  is  to  the  height  through 

which  the  body  mull  fall  in  order  to  acquire  the  velo¬ 
city  T,  Thus,  to  take  the  fame  example. 

1 .  Let  the  height  h  be  fought  which  will  produce  the 
velocity  323,62,  the  terminal  velocity  of  the  ball  being 

u  ’  .  323,62 

^^9>34*  Here  2  or —  13  14850,  and  /o"  = 

^  009,34 

0,46947,  which  is  the  fine  of  28^.  The  logarithmic 
fecant  of  this  arch  is  0,05407.  Now  M  or  0,43429  : 
0,05407=  14850  :  1848,  the  height  wanted. 

2.  Required  the  velocity  acquired  by  the  body  by 

falling  1848  feet.  Say  14850  :  1848  =  0,43429: 
0,05407.  Look  for  this  number  among  the  logarith¬ 
mic  fecants.  It  will  be  found  at  28^,  of  which  the  lo¬ 
garithmic  line  is  -  -  -  9.67161 

Add  to  this  the  log.  of «  -  -  2.83844 

The  fum  .  -  -  2.51005 

is  the  logarithm  of  323,62,  the  velocity  required. 

We  may  obferve,  from  thefe  folutions,  that  the  ac¬ 
quired  velocity  continually  approaches  to,  but  never 
equals,  the  tenninal  velocity.  For  it  is  always  expref- 
^  fed  by  the  fine  of  an  arch  of  which  the  terminal  veloci- 

.nrroneoiis  jg  radius.  We  cannot  help  taking  notice  here 
Mr  Muller.  ^  ftrange  alTertion  of  Mr  Muller,  late  profel'for 
of  mathematics  and  director  of  the  royal  academy  at 
Woolwich.  He  maintains,  in  his  Treatife  on  Gimnery, 
his  Treatife  of  Fluxions,  and  in  many  of  his  numerous 
works,  that  a  body  cannot  pofllbly  move  through  the 
air  with  a  greater  velocity  than  this ;  and  he  makes  this 
a  fundamental  principle,  on  which  he  ellablifhes  a  theo¬ 
ry  of  motion  in  a  refilling  medium,  which  he  alTerts 
with  great  confidence  to  be  the  only  juft  theory  ;  fay¬ 
ing,  that  all  the  inveftigations  of  Bernoulli,,  Euler,  Ro¬ 
bins,  Simpfon,  and  others,  are  erroneous.  We  life  this 
ftrong  exprelfion,  becaufe,  in  hi^  criticifms.  on  the 
Vr  oiks  of  thofe  celebrated  mathematicians,  he  lays  afide 
good  manners,  and  taxes  them  not  only  with  igno¬ 
rance,  but  with  dllhonefty  ;  faying,  for  iiillance,  that  it 
required  no  fmall  dexterity  in  Robins  to  confirm  by  his 
experiments  a  theory  founded  on  falfe  principles  ;  and 
that  Thomas  Simpfon,  in  attempting  to  conceal  his 
obligations  to  him  for  fome  valuable  propofitions,  by 
changing  their  form,  had  ignorantly  fallen  into  grofs 
errors. 

Nothing  caa  be  more  palpably  abfurd  than  this  alTer- 
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tion  of  Mr  Muller.  A  blown  bladder  will  have  but  a 
fmall  terminal  velocity  ;  and  when  moving  with  this  ve¬ 
locity,  or  one  very  near  it,  there  can  be  no  doubt  that 
it  will  be  made  to  move  much  fwifter  by  a  fmart  ftrokc. 

Were  the  aflertion  true,  it  would  be  impofiible  for  a 
portion  of  air  to  be  put  into  motion  through  the  reft, 
for  its  terminal  velocity  is  nothing.  Yet  this  author 
makes  this  affertion  a  principle  of  argument,  faying, 
that  it  is  impofiTible  that  a  ball  can  iftiic  from  the  mouth 
of  a  cannon  with  a  greater  velocity  than  this ;  and  that 
Robins  and  others  are  grofsly  niiftaken,  when  they  give 
them  velocities  three  or  four  times  greater,  and  rcfift- 
ances  which  are  joor  20  times  greater  than  is  polTible; 
and  by  thus  compenfating  his  fmall  velocities  by  ftill 
fmaller  refiftances,  he  confirms  his  theory  by  many 
experiments  adduced  in  fupport  of  the  others.  No  rea- 
fon  whatever  can  be  given  for  the  affertion,  Newton, 
or  perhaps  Huygens,  was  the  firft  who  obferved  that 
there  was  a  limit  to  the  velocity  which  gravity  could 
communicate  to  a  body  ;  and  this  limit  was  found  by 
his  commentators  to  be  a  term  to  which  it  was  vaftly 
convenient  to  refer  all  its  other  motions.  It  therefore 
became  an  objedlof  attention;  and  Mr  Muller,  through 
inadvertency^  or  want  of  difeemment,  has  fallen  into 
this  miftake,  and  with  that  arrogance  'and  felf-conceit 
which  mark  all  his  writings,  has  made  this  miftake  a 
fundamental  principle,  Eecaufe  it  led  him  to  cllabliffi  a 
novel  fet  of  dodlrines  on  this  fubjedl.  He  was  fretted 
at  the  iupenor  knowledge  and  talents  of  Mr  Simpfon, 
his  inferior  In  the  academy,  and  was  guilty  of  feveral 
mean  attempts  to  hurt  his  reputation.  But  they  were 
unfuccefsful. 

We  might  proceed  to  confider  the  motion  of  a  body  Motion  of 
projedled  downwards.  While  the  velocity  of  projedliona  body  ;  ro- 
is  lefs  than  the  terminal  velocity,  the  motion  is  deter-F*^^^ 
mined  by  what  we  have  already  faid  *.  for  we  mull 
pute  the  height  necelTary  for  acquiring  this  velocity  iu 
the  air,  and  fuppofe  the  motion  to  have  begun  there. 

But  if  the  velocity  of  projedlion  be  greater,  this  method 
fails.  We  pafs  It  over  (though  not  in  the  leaft  more 
difficult  than  what  lias  gone  before),  becaufe  it  is  of 
mere  curiofity,  and  never  occurs  in  any  interefting  cafe. 

We  may  juft  obferve,  that  fince  the  motion  is  fwifter 
than  the  terminal  velocity,  the  refiftance  muft  be  great¬ 
er  than  the.  wefght,  and  the  motion  will  be  retarded. 

The  very  fame  procefs  will  give  us  for  the  fpace  deferibed 


S  = 


x 


L  /V : 

V 


V  being  the  velocity  of 


projedlion,  greater  than  u.  Now  as  this  fpace  evident¬ 
ly  iiicreafes  continually  (becaufe  the  body  alvs'ays  falls), 
but  does  not  become  infinite  in  any  finite  time,  the  frac- 

tion  — - :  docs  not  become  infinite  ;  that  is,  v'* 

V  "  — •  M 

does  not  become  equal  to  «  ^  :  therefore  although  the 
velocity  V  is  continually  dimiiiiftied,  it  never  becomes 
fo  fmall  as.r/.  Therefore  w  is  a  limit  of  diminution  as 
well  as  of  augmentation. 

We  muft  now  afeertain  the  relation  between  the  time  Relation 
of  the  defeent  and  the  fpace  deferibed,  or  the  velocity  between 
acquired.  For  this  purpofe  wc  may  life  the  other 

dameiital  propofition  of  varied  motions  f  which,  Inandfpucu 

i  .  d  eferibseJ-i 

or  — — <7)*  ^ 

the  prefent  cafe,  becomes  ^ 


1  ^  “ - tzzv  ;  therefore  / 


ss^ 
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S  “ 


X. 


Now  (art.  Fluxioks)/-^,=L^ There- 

fore  t=.lxL  .  /5^,=^-XX  /“-±^-  ThJsflu- 

ent  needs  no  conftant  quantity  to  complete  it,  or  ratV.er 
C=o;  for  /  mufl  be  =0  when  ^izzo.  This  will^evi- 

dently  be  the  cafe  :  for  then  L ^  »s/  It  ^ 

L  =  o.  _ 

But  how  does  this  quantity  -rr^X  X  / fignlfy  a 

time  ?  Obferve,  that  in  whatever  numbers,  or  by  what¬ 
ever  units  of  fpace  and*  time,  u  and  g  are  expreffed, 

!i  exprefles  the  number  of  units  of  time  in  which  tiiewe- 
g  ^ 

locity  u  Is  communicated  or  extinguKhed  by  gravity ; 
and  L  or  ^  is  always  an  abftraft 


Xg - 1) 


-,  and/:=-Xr_^ 
g  J  u  —ng 


plate 
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number,  multiplying  this  time. 

We  may  iUuflrate  this  rule  by  the  fame  example.  In 
what  time  will  the  body  acquire  the  velocity  323,62  \ 
Here  u  +  vzn  1012,96,  u  —  z=  365,72  ;  therefore 

^  0,22122,  and  ~  (in  feet  and  feconds)  is 

21 '',5  42.  Now,  for  greater  perfpkuity,  convert  the 

equation  —  XX  /  into  a  proportion  :  thus 

*  V 

M  ;  X  / ^  and  we  have  0,43429  :  0,22122 
V  w— •u  g 

:=  2 1 '',542  :  10", 973,  the  time  required. 

This  is  by  far  the  moft  dillinft  way  of  conceiving 
tlie  fubjed ;  and  we  fheuld  always  keep  in  mind  that 
the  numbers  or  fymbols  wdiich  we  call  logarithms  are 
really  parts  of  the  line  MI  in  the  figure  of  the  logiftic 
curve,  and  that  tlie  motion  x)f  a  point  in  this  line  is  pre- 
clfely  fimllar  to  that  of  the  body.  I'he  Marquis  Po- 
leni,  1m  a  differtatlon  publifhed  at  Padua  in  I725> 
with  great  wigenuity  conllruaed  logarithmics  fuited  to 
all  the  cafes  which  can  occur.  Herman,  in  his  Phoro- 
nomiay  has  borrowed  much  of  Polenl’s  methods,  but  has 
obfeured  them  by  an  aifedatlon  of  language  geometri¬ 
cally  precife,  but  Involving  the  very  obfeure  notion  of 
abilradk  ratios.  _ 

It  is  eafy  to  fee  tliat  /  is  the  cotangent  of 
V  «— ‘u 

the  \  complempit  of  an  arch,  whofe  radius  is  and 

w’hofe  fine  is  ^.*  For  let  K.C  (fig.  6.)  be  := «,  and 
u 

BE— ‘u  ;  then  KD— w+'u,  and  DA—w — v.  Join  KB 
and  BA,  and  draw  CG  parallel  to  KB.  Now  GA  is 
the  tangent  of  4-  BA,  =4-  complement  of  HB.  Then, 
by  fimilarity  of  triangles,  GA:  AC  =  AB  ;BK,  =: 

AC, 


T  I  I.  E  S. 

and  take  the  logarithmic  cotangent  of  the  half  cbtuplN 
ment  of  the  correfponding  arch.  This,  confidered  as  a 
common  number,  will  be  the  fecond  term  of  our  pro¬ 
portion.  This  is  a  (horter  procefs  than  the  former.^ 

By  reverfing  tills  proportion  we  get  the  velocity  ebr- 
refponding  to  a  given  time.  ^  ^  64 

To  compare  this  defeent  of  1848  feet  in  the  air  Fall  bf  a 

with  the  fall  of  the  body  tn  vacuo  during  the  fame 

_ -  _ ”  air  compa* 

time,  fay  21  ',542'  :  io'',973  =1845:  1926,6,  which  red  with 
makes  a  difference  of  79  feet.  that  of  ons 

Cor.  f.  The  time  in  which  the  body  acquires 
velocity  u  by  falling  through  the  air,  is  to  the  time  of 
acquiring  the  fame  velocity  by  falling  in  vacuOy  as  «• 

Hj  f  to  V  :  for  it  would  acquire  this  velocity  in 

V  .1;  ,  .  ..... 

vacuo  during  the  time  and  it  acquires  it  in  the  air 

•  1  •  Ur  /w-4-‘U 
m  the  time  — Li  /  — — • 

g  \/  U - *11 

2.  The  velocity  which  the  body  acquires  by  falling 

through  the  air  in  the  time  —  L  /  — »  ** 

”  §*  V  ^ ^ 

velocity  which  it  would  acquire  in  vacuo  during  the 

fame  time,  as  •u  to  k  L  /  -i—  •  For  the  velocity 

which  it  would  acquire  in  vacuo  during  the  time  — 

L  / muff  be  «  L  (becaufeln  any  1 

hj  u^v  V  «  — ^ 

‘^the  velocity  *w  is  acquired). 

In  the  next  place,  let  a  body,  whofe  terminal  velo-Time  of 
city  is  a,  be  projeded  perpendicularly  upwards,  with 
any  velocity  V.  It  is  required  to  determine  Ae  height  projeaed 
to  which  it  afeends,  fo  as  to  have  any  remaining  velo-  perpendi- 
city  <0,  and  the  time  of  its  afeent ;  as  dfo  the  height  civUrly. 
and  time '  in  which  its  whole  motion  will  be  extin- 
gulfhed. 

We  have  now  for  the  exprelTion  of  /; 

U^ 

for  both  gravity  and  refiftance  a£l  now  in  the  fame  di- 
redlion,  and  retard  the  motion  of  the  afcending  body : 

therefore  — -T — i  s  rr  — •  v  ‘y,  and  J— 


g 
r  time 


g  u^+v^ 


and 


AD  :  v^D K  u — V  1  \^u  -^v  and  q^(  cotan. 

.1 B  A)  =  / >  therefore  look  for  -  among  the  na- 
V  n—v  u 

tural  fines,  or  for  log.  -  among  the  logarithmic  fines, 


,  -l-C,  =-i^X  L 

g  Ju^  +  V  g 

C  (fee  art.  Fluxions).  This  muft  be  — o  at  the  be¬ 
ginning  of  the  motion,  that  is,  when  o— V,  that  is, 

— -X  LV'“^+V"-f-C=o,orC-^X  L-v/x^  +  V’,  and 

g  J  _ _ 

the  complete  fluent  will  be  t  (L  v'"*  +  V> 

,  - N  u*  ,  /o*+W_  A*+V‘ 

Lv'«^+tiO=^xLy^-rq:^.-j^xxy 

Let  /&  be  the  greateff  height  to  which  the  body  will 

rife.  Then  j  =  A  when  w  =  o ;  and  —  X 

/?+W  _  «*  X  We  have 

V  .■+»■  ■■  '“*+« 
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Therefore  let  n  be  the  number  whofe  common  logarithm 

.  2Mf/  Ill, 

is  .  ;  we  fhall  have  n  =  — -jand^u  — - 

_k’  ;  and  thus  we  obtain  the  relation  of  s  andi;,  as  in 
the  cafe  of  defeents  :  hut  we  obtain  it  ftill  eafier  by  ob- 
ferving  that  v't/'  +  V'  is  the  fecant  of  an  arch  whofe 
radius  is  r/,  and  whofe  tangent  Is  V,  and  that 
is  the  fecant  of  another  arch  of  the  fame  circle,  whofe 
tangent  is  v. 

Let  the  fame  ball  be  projedled  upwards  with  the  ve¬ 
locity  4 1 1 ,05  feet  per  fecond.  Required  the  whole 
height  to  which  it  will  rife  ? 

Here  ^  will  be  found  the  tangent  of  30*4^1  > 
u 

garithmic  fecant  of  wliich  is  0,06606.  This,  multi- 
plied  by-—,  gives  2^59  feet  for  the  height.  It  would 

6^  haverifen  2640  feet  in  a  void. 

Velocity  of  Suppofe  this  body  to  fall  down  again,.  We  can 
compared  compare  the  velocity  of  projection  with  the  velocity 
with  that  with  which  it  again  reaches  the  ground.  The  afeent 

It  reaches  and  defccnt  are  equal ;  therefore  / ^LTh.-Y.,  which 
the  ground.  ^  ^  ^  . 

multiplies  the  conftant  faftor  in  the  afeent,  is  equal  to 


5S9 


— ^ the  multiplier  in  the  defeent.^  The  firft  is 

the  fecant  of  an  arch  whofe  tangent  is  V  ;  the  other  is 
the  fecant  of  an  arch  whofe  fine  is  v,  Thefe  fecants 
are  equal,  or  the  arches  are  the  fame;  therefore  the  ve¬ 
locity  of  proje6lion  is  to  the  final  returning  velocity  as 
the  tangent  to  the  fine,  or  as  the  radius  to  the  cofine  of 
the  arcii.  Thus  fuppofe  the  body  ptojedled  with  the 

u 

terminal  velocity,  orVzzu;  then  ^=-7=.  If  V  = 
689,  ^=487. 

We  muft  in  the  laft  place  afeertain  the  relation  of 
the  fpace  and  th^  time. 

Here  ^ and  /= — —  X  - ,  zr 

rr  4*  *0^ 


— -X 


_;and'^  = 

^  -f  D*  g 


U  V 


■<=— xA^+C.  Now 

{art.  Fluxions)  f—^ —  is  an  arch  whofs  tangent 

s:— and  radius  1  ;  therefore  fzz —  —  X  arc.  tan.-^^-f-^* 
u  g  u 

This  muft  be  =  0  when  v=V,  or  C — ^  X  arc.  tan, 

g 

— =  0,  and  C=— X  arc.  tan.  — ,  and  the  complete  fiu-^ 

ti  g  u 
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to  which  this  body  will  rife,  may  be  the  time  of  its 
afeent  is  limited.  It  never  can  exceed  the  time  of  fal¬ 
ling  from  the  height  a  in  vacuo  In  a  greater  proportion 
than  that  of  a  quadrantal  arch  to  the  radius,  nearly  the 
proportion  of  8  to  5,  A  24  pound  iron  ball  cannot 
continue  rifing  above  1 4  feconds,  even  if  the  refiftance 
to  quick  motions  did  not  increafe  fafter  than  the  fquare 
of^  the  velocity.  It  probably  will  attain  its  greateft 
height  in  lefs  than  1 2  feconds,  let  its  velocity  be  ever 
fo  great. 

Ill  the  preceding  example  of  the  whole  afeent, 
and  the  time  arc.  tan.  or  -  arc.  30^.48'. 

XT  /  ^ 

Now  30^.48  =  1848',  and  the  radius  i  contains  3438  ; 
therefore  the  arch  =0,5376  ;  and  ^=21", 54. 

Therefore  /=2  i",54Xc,5376,=r  1 1",58,  or  nearly  1 14 
feconds.  The  body  would  have  rifen  to  the  fame  height 
ia  a  void  in  i  o|  feconds.  68 

Cor,  I ,  The  time  in  which  a  body,  proje6led  in  the  ^hii»  time 
air  with  any  velocity  V,  will  attain  its  greateft  height, 
is  to  that  in  which  it  would  attain  its  greateft  height  i«projcaed 
vocuoy  as  the  arch  whofe  tangent  expreffes  the  velocity  m  air  and 
is  to  the  tangent ;  for  the  time  of  the  afeent  In  the  airl”  vacuo. 

is  —X  arch  ;  the  time  of  the  afeent  in  vacuo  is~.  Now 

-is  =  tan.  and  VrzttX  tan.  and~=:^X  tan. 

g  g 

It  is  evident,  by  infpe^Iing  fig.  6.  that  the  arch  Al  Plate 
is  to  tlie  tangent  AG  as  the  fciftor  ICA  to  tlie  tri-  ecccxvii> 
angle  GCA  ;  therefore  the  time  of  attaining  the  great¬ 
eft  height  in  the  air  is  to  that  of  attaining  the  greateii 
height  in  vacuo  (the  velocities  of  proje6lion  being  the 
fame),  as  the  circular  fe6lor  to  the  correfpoiiding  tri¬ 
angle. 

If  therefore  a  body  be  projefled  upwards  with  the 
terminal  velocity,  the  time  of  its  afeent  will  be  to  the 
time  of  acquiring  this  velocity  in  vacuo  as  the  area  of  a> 
circle  to  the  area  of  the  circumfcribed  fquare. 

2.  The  height  H  to  which  a  body  will  rife  in  a  void, 
is  to  the  hdght  h  to  which  it  would  rife  through  the 
air  when  projected  wdth  t^ie  fame  velocity  V  as  M*V^  to 

X  X— ^  height  to  which  it  will  rife  in 

u^ 

.V 

vacuo  IS — ,  and  the  height  to  which  it  rifes  in  the  air  is 


^g _ 

UgW 


therefore  H  :  A  rz  Y«: 

2^ 


ent  is  /  zr  -  X  f  arc.  tan.  —  —  arc.  tan.  The  quan- 
g  \  u  uJ 

titles  within  the  brackets  exprefs  a  portion  of  die  arch 
of  a  circle  whofe  radius  is  unity  \  and  are  therefore  ab- 

ftraiS:  numbers,  multiplying  — ,  which  we  have  ftiown  to 

g 

be  the  number  of  units- of  time  in  which  a  heavy  body 
falls  in  vacuo  from  the  heights,  or  in.wdiich  It  acquires 
67  the  velocity  u, 

afeSft  if-  expreflion  of  the  time,  that  how- 

mited.  *'  ihe  velocity  of  projeftion,  and  the  height 


•lx  /£4^,=v4x.x 

V  u  M  V  “ 

, -M-V  :u  xX  -j 

Therefore  if  the  body  be  projefted  with  its  terminal 
velocity,  fo  that  V=:w,  the  height  to  which  it  will  rife 

ia  the  air  is  of  the  height  to  which  it  will  rife 

43429 

in  vacuo,  or  ^  in  round  numbers. 

7 

We  have  been  thus  particular  in  treating  of  the  per^' 
pendicular  afeents  and  defeents  of  heavy  bodies  through* 
the  air,  in  order  that  the  reader  may  conceive  diftinAly- 
6  th*' 
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>Jeceility 
of  further 
cxperi- 
tneuts. 


Of  ob¬ 
lique  pro- 
je(5lion. 


7* 

This  pro¬ 
blem  not 
folved  by 
Newton. 
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the  quantities  which  he  is  thus  combining  in  his  algebraic 
operations,  and  may  fee  their  conneftion  in  nature  with 
each  other.  We  fhall  alfo  find  that,  in  the  prefent  ftate 
of  our  mathematical  knowledge,  this  Ample  ftate  of  the 
cafe  contains  almoft  all  that  we  can  determine  with  any 
confidence.  On  this  account.lt  were  to  be  wiftied  that 
the  profeflional  gentlemen  would  make  many  experi¬ 
ments  on  thefc  motions.  There  Is  no  way  that  pro- 
mifes  fo  much  for  affifting  tis  In  forming  accurate  no¬ 
tions  of  the  air’s  refiftance.  Mr  Robins’s  method  with 
the  pendulum  is  Imprafticable  with  great  (hot;  and  the 
experiments  which  have  been  generally  reforted  to  for 
this  purpofe,  vk.  the  ranges  of  ihot  and  (hells  on  a  ho- 
nk.ontal  plane,  are  fo  complicated  In  themfclves,  that 
the  utmoft  mathematical  fleill  is  ncceffar)'  for  making 
any’  inferences  from  them  5  and  they  are  fubjedf  to  fuch 
irregularities,  that  they  may  be  brought  to  fupport  al- 
moft  any  theory  whatever  on  this  fubjeft.  But  the  per¬ 
pendicular  flights  are  affeaed  by  nothing  but  the  Initial 
velocity  and  the  refiftance  of  the  air ;  and  a  confiderable 
deviation  from  their  intended  direaion  does  notcaufe  any 
fenfible  errar  in  the  confequences  w'hich  we  may  draw 
from  them  for  our  purpofe. 

But  we  muft  now  proceed  to  the  general  ^  problem, 
to  determine  the  motion  of  a  body  projeded  in  any  di- 
redion,  and  with  any  velocity.  Our  readers  wiU  be- 
dieve  beforehand  that  this  muft  be  a  difficult  fubjeft, 
when  they  fee  the  fimpleh  cafes  of  reailineal  motion 
abundantly  abftrufe  *  it  is  indeed  fo  difficult,  that  Sii 
Ifaac  Newton  has  not  given  a  folution  of  it,  and  has 
thought  himfelf  well  employed  in  making  feveral  appro¬ 
ximations,  in  which  the  fertility  of  his  genius  appears 
Ln  great  luftre.  In  the  tenth  and  fubfequent  propofi- 
tions  ofthe  fecondbook  of  the  Principia,  he  fliows  what 
flatc  of  denfity  in  the  air  will  comport  with  the  motion 
of  a  body  in  any  curve  whatever  :  and  then,  by  apply¬ 
ing  this  difeovery  to  feveral  curves  which  have  fomc  fi- 
milarity  to  the  path  of  a  projeftile,  he  finds  one  which 
is  not  very  different  from  what  we  may  fuppofe^  to  ob¬ 
tain  in  our  atmofpherc.  But  even  this  appioximation 
v/as  involved  in  fuch  intricate  calculations,  tjiat  it  feemed 
impoffible  to  make  any  ufe  of  it.  In  the  fecond  edition  of 
the  Principia^  publifhed  in  1713,  Newton  correds  fome 
jniftakes  which  he  had  committed  in  the  firft,  and  car¬ 
ries  his  approximations  much  farther,  but  ilill  does  not 
attempt  a  diredt  inveftigation  of  the  path  which  a  body 
will  deferibe  in  our  atmofphere  This  is  fomewhat  fur- 
prifing.  In  prop.  14.  &c*  he  fhows  how  a  body,  adtu- 
ated  by  a  centripetal  force,  in  a  medium  of  a  dcnfity 
varying  according  to  certain  laws,  will  deferibe  an  ec¬ 
centric  fpiral,  of  which  he  affigns  the  properties,  and 
the  law^  of  defcriptlon.  Had  he  fuppofed  the  denfity 
conftant,  and  the  difference  between  the  greatefl  and 
leaft  diftances  from  the  centre  of  centripetal  force  ex¬ 
ceedingly  fmall  111  comparifon  with  the  diftances  them* 
felves,  his  fpiral  would  have  coincided  with  the  path  of 
a  projedfile  in  the  air  of  uniform  denfity,  and  the  fteps 
of  his  inveftigation  would  have  led  him  immediately  to 
the  complete  folution  of  the  problem.  For  this  is  the 
rea  J  te  of  the  cafe.  A  heavy  body  is  not  adted  on  by 
eq  and  parallel  gravity,  but  by  a  gravity  iiiverfely 
proportional  to  the  fquare  of  the  diftance  from  the 
centre  of  the  earth,  and  in  lines  tending  to  that  centre 
nearly  \  and  it  was  with  the  view  of  fimphfying  the 
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inveftigation,  that  mathematicians  have  adopted  the  other 
hypothefis.  ^  ^ 

Soon  after  the  publication  of  this  fccond  edition  of 
the  Principtay  the  difpute  about  the  invention  of  and 

fiuxionary  calculus  became  very  violent,  and  the  great 
promoters  of  that  calculus  upon  the  continent  were  in  arhema- 
tlie  habit  of  propofing  difficult  problems  to  exercife  theticlaiis. 
talents  of  the  mathematician.  Challenges  of  this  kind 
frequently  pafTed  between  the  Britlffi  and  foreigners. 

Dr  Keill  of  Oxford  had  keenly  efpoufed  the  claim  of 
Sir  Ifaac  New^ton  to  this  invention,  and  had  engaged  ia 
a  very  acrimonious  altercation  with  the  celebrated  John 
Bernoulli  of  Bafle.  Bernoulli  had  publifhed  in  the  Ada 
Eriiditorum  Lipfie  an  inveftigation  of  the  law  of  forces, 
by  which  a  body  moving  in  a  refiftlng  medium  might 
deferibe  any  propofed  curve,  reducing  the  whole  to  the 
fimpleft  geometiy%  This  is  perhaps  the  moft  elegant 
fpecimen  which  he  has  given  of  hrs  great  talents.  Dr 
Keill  propofed  to  him  the  particular  problem  of  the 
trajeftory  and  motion  of  a  body  moving  through  the 
air,  as  one  of  the  moft  difficult.  Bernoulli  very  fooa 
folved  the  problem  in  a  way  much  more  general  than  it 
had  been  propofed,  viz.  without  any  limitation  either  of 
the  law  of  refiftance,  the  law  of  the  centripetal  force,  or 
the  law  of  denfity,  provided  only  that  they  were  regular, 
and  capable  of  being  exprefled  algebraically.  Dr  Brooke 
Taylor,  the  celebrated  author  of  the  Method  of  Incre¬ 
ments,  folved  it  at  the  fame  time,  in  the  limited  form 
in  which  it  was  propofed.  Other  authors  ftnee  that 
time  have  given  other  folutions.  But  they  are  all  (as 
indeed  they  muft  be)  the  fame  in  fubftance  wdth  Ber¬ 
noulli’s.  Indeed  they  are  all  (Bernoulli’s  not  excepted) 
the  fame  wnth  Newton’s  llrft  approximations,  modified 
by  the  fteps  introduced  Into  the  inveftigation  of  the 
fpiral  motions  mentioned  above  ;  and  we  ftlll  think  it 
moft  ftrange  that  Sir  Ifaac  did  not  perceive  that  the 
donation  of  curvaturey  which  he  introduced  in  that  in- 
veftigatlon,  made  the  whole  difference  between  his  ap¬ 
proximations  and  the  complete  folution.  This  w’e  (hall 
point  out  as  we  go  along.  And  w’e  now  proceed  to  the 
problem  itfelf,  of  which  we  (hall  give  Bernoulli’s  folu-  BernoulU't 
tion,  reftriaed  to  the  cafe  of  uniform  denfity  and  a  re-f^iucion. 
fiftaiice  proportional  to  the  fquare  of  the  velocity. 

This  folution  is  more  fimple  and  perfpicuous  than  any 
that  has  fince  appeared. 

Problem.  To  determine  the  trajedory,  and  ad  the 
circumftances  of  the  motion,  of  a  body  pixjje^ed  thro’ 
the  air  from  A  (fig.  7*)  direaion  AB,  andre- 
fifted  in  the  duplicate  ratio  of  the  velocity. 

Let  the  arch  AM  be  put  ^2,  the  time  of  deferibing 
it  /,  the  abfeiffa  AP=x,  the  ordinate  PM  Let 

the  velocity  in  the  point  M-^'u,  and  let  MN,  22  sj,  be 

deferibed  in  the  moment  / ;  let  r  be  the  refiftance  of 
the  air,  ^  the  force  of  gravity,  meefured  by  the  ve¬ 
locity  w*hich  it  w’^ill  generate  in  a  fecond  y  and  let  n  be 
the  height  through  which  a  heavy  body  muft  fall  m  va¬ 
cuo  to  acquire  the  velocity  which  would  render  the 
refiftance  of  the  air  equal  to  its  gravity;  fo  that  we  have 

I- IT—  ;  becaufe,  for  any  velocity  v,  and  producing 
height  hy^^^t  have^^ 

Let  M  m  touch  the  curve  In  M ;  draw  the  ordinate 
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and  dmv  Mo,  N n  pcrj>endicular  to  N/  and 
M»z.  Then  we  have  MN=e,  and  Moer*,  alfo  p  o 
Is  ultimately  and  M  is  ultimately  ^  MN  or  z, 
Xraftly,  let  us  fuppofe  x  to  be  a  coqftant  quantity,  the 
elementary  ordinates  being  fuppofed  equidiftant. 
of  The  a6lion  of  gravity  during  the  t-ime  /  may  be 
gravity  in  meafured  by  w  N,  which  Is  half  the  fpace  which  it 
a  j^Lven  caufc  the  bodv  to  deferibe  uniformly  in  the  -time 

(  with  the  velocity  which  it  generates  in  that  time* 
Let  this  be  refolved  into  a/N, by  which  it  defieds  the  body 
into  a  curvillneal  path,  and  tn  «,  by  which  it  retards  the 
afeent  and  accelerates  the  defeent  of  the  body  along  the 
tangent.  The  refiftance  of  the  air  ads  folely  In  rettird- 
ing  the  motion,  both  in  afeending  and  defeending,  and 
lias  no  defledive  tendency.  *^riie  whole  adion  of  gravi¬ 
ty  then  is  to  its  accelerating  or  retarding  tendency  as 
n  N  to  or  (by  limilarity  of  triangles)  as  m  M  to 

no.  Or  z:y  z=:  g  and  the  whole  retardation  In 

the  afeent  will  be  r+^.  The  fame  fluxiouary  fymbol 
z 

will  exprefs  the  retardation  during  the  defeent,  becaufe 
in  the  defeent  the  ordinates  decreafe,  andy  is  a  negative 
quantity. 

The  diminution  of  velocity  Is  — This  is  propor¬ 
tional  to  the  retarding  force  and  to  the  time  of  its  adion 

jointly,  and  therefore  —  v  zzr  L*  but  the  time 
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.w  •  « 

,  or  J  y  =:  5;  y  ,  for  the  fluxionary  equation  of  the 

7S 

If  we  put  this  into  the  form  of  a  proportion,  we  Relation 

have  ^  :  n  =zy  :y.  Now  this  evidently  eftabllflies  a  re-the  length 
lation  between  the  length  of  tlie  curve  and  its  variation  of  the 
of  curvature  ;  and  between  the  curve  itfclf  and  its 
luta,  which  are  the  very  circumflances  introduced 
Newton  into  his  inveftigatlon  of  the  fpiral  motions.  And  curvature. 

the  equation  —  is  evidently  an  equation  conned^ 

r  ,  ,  y. 

ed  with  the  logarithmic  curve  and  the  logarithmic  fpiral. 

But  wc  mud  eiideaVGUr  to  reduce  it  to  a  lo\ver  order  of 
fluxions,  before  we  can  eftabllfh  a  relation  between  2, 
and  y. 

Let  p  exprefs  the  ratio  of  y  to  x,  that  is,  let  />  be  rr 
— ,  or  px  rry.  It  Is  evident  that  this  exprefles  the 

X 

inclination  of  the  tangent  at  M  to  the  horizon,  and  that 
p  is  the  tangent  of  this  Inclination,  radius  being  unity. 

Or  it  may  be  ccnfidered  merely  as  a  number,  multlply- 

ing  X,  fo  as  to  make  it  2=  y.  We  now' have  y *  =  />*  x*, 
and  fince  z*  -by  *,  we  have  z^  x'  +  />*  x 

and  z  m  x  \/i 

Moreover,  becaufe  w'e  have  fuppofed  the  abfclfla  x 
to  increafe  unifonnly,  and  therefore  x  to  be  conftant> 

we  havey  x  andy  zz  x  p.  Now  Jet  g  exprefs  the 


/  Is  as  the  fpace  z  divided '^by  the  velocity  v  ;  therefore 
—  v=  r  +  ^X  — ,  =  — and  —  v  v  =z  — 


Z 


y  y.  — ^y,  Becaufe  m  N  is  the  defledmn  by 

jrravlty,  it  is  as  the  force  g  and  the  fquare  of  the  time 
/jointly  (the  momentary  adion  being  held  as  uniform), 
'Weliave  therefore  m  N,  or  —y  z:  gt  *.  (Obfervethat 
J72  N  is  in  fad  only  the  half  of  —  y;  but^  being  twice 
he  fall  of  a  heavy  body  in  a  fecond,  we  have  — y  deid- 

•  _  •  z^  •• 

ly  equal  to  g  d  ).  “But  x  >  therefore  — y— 

and  v'  j  and  —  y  zz  g  z^ ,  The  fluxion  of 

this  equation  is  —  y  —2  v  y  vzz2  g  ^  «  ;  but, 


becaufe  2i:y  ; 

=  m  M  :  m  N ;  m  n,  zzy  :a,  we  have 

z  z  =  y  > 

Therefore  2  gy  y  zz  2  gz  s,  =  —  v'^y  — 

2  vy  and 

—  tVVyZZ'v^^yj  —  z  g  y  and  — - 

•  v^y 

•vn)  :z  — T,  * 
2y 

•  • 

— g y.  But  we  have  already  v  *0  zz 

.V  •  ,! 

z 

- - —  ,?y 

;  tlicreforc  ^ ,  and  iinally^zi 

ratio  of  p  tb  X,  that  is,  make  ^  or  y  x  zzp, 

X 

This  gives  USX*  jr  =  and  i  y  =  x  p\  =  y! 

By  thefe  fubditutions  our  former  equation  ay  zi  z  y 
changes  to  ^  x^  g  ^  x  js/  i  +P^\  ^  or  a  g  z= 
P  V  t  and,  taking  the  flnent  on  both  fides,  w'e  have 
Vi  +/  +  C,  c  being  the  condant  quantity- 

required  for  completing  the  fluent  according  to  the  limit- 

.  ^  I 

ing  conditions  of  the  cafe.  Now  x  =  — ,  ,and“ 
f  “5 — .  Therefore  x  =:  - — 

•  •  P  P 

Alfo,  fince  ^  ^  E:  vtt  havej'  sr 

oPP  _ 

/>  v'l  +/I  +  ^ 


Alfo^:  :=  »  v'l 


ap  \/ \  +N 


za 


J'^p  v'l  +/I+0 

The  values  of^  x,  y,  z,  glvc  us 

_  f  "P _ f  P 

.4B  V 
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_jr  f>pp  . 

^  a  I  + 

«=/» 


+  C’ 


O 

/> 


J  E 


'^P  v«  +M+  c 
^^fj-rr+? 
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Vm  BA  :  VCBA  and  PD  :  Vs  =  PNBA  ;  VCBA> 
&c.  Thefe  ordinates  will  now  reprefent^  p  \/  \  + 


J  J  4 

with  reference  to  a  linear  unit,  as  the  areas  to  the 
hyperbola  reprefented  it  in  reference  to  a  fuperficial 

milt. 


unit. 


Lilt. 

Again,  in  every  ordinate  make  PD  :  Pj  ~P  < 
and  thus  we  obtain  a  reciprocal  to  PD 


:PO, 
or  to 


The  procefs  therefore  of  defcnhing  the  trajeAory  V?*  .  ^ 

To  find  q  in  terms  of  p  by  the  area  of  the  cuive  w  //TZJs  or  equivalent  to  f  .  This 

abfeifia  is  p  and  the  ordinate  is  i  +  /•  ,  r-  ^  ^  V  i  +/. 

zi.  We  get  a:  by  the  area  of  another  curve  whole 


will  evidently  be 


^  1  +/)’ 

X 

and  VO  op  will  be  and  the  area 


ap 

contained  between  the  lines  AF,  AW,  and  the  curve 
GEOH,  and  cut  off  by  the  ordinate  PO,  wiU  reprefent 


Laftly,  make  PO  :  PQ=_AV  :  AP,  =  i  :/>;  and 


J 

will  reprefent 


abfeiffa  is  />,  and  the  ordinate  is 

zd  We  "et  y  by  the  area  of  a  third  curve  whofe  ab- 

O  >  t>  p 

feiffa  is  p,  and  the  ordinate  is  — 

The  problem  of  the  trajedory  is  therefore  complete¬ 
ly  folved.  becaufe  we ’have  determined  the  ab- 

?«  feiffa,  and  arch  of  the  curve  for  pQ  ,  *  will  reprefent  ^  ,  and  the  area  ALEQP 

To  com-  tamrent  It  now  only  remains  to  compute  tne  mag  tnen  y  ^ 

a  nitudes  of  thefe  ordinates  and  abfciffie,  or  to  ^mw  them 
Xi- on^by  a  geometrical  conflrudion.  But  in  this  confifts  the 
nate  a.d  difficulty. '  The  areas  of  thefe  curves,  ^  J; 

abfc-iffa.  lengths  of  X  and  y,  can  neiUrer  be  computed  noi  exJu- 
bTtS  geometrically,  by  any  accurate  method  - 

ed,  and  we  muft  content  ourfelves  with 
Thefe  render  the  defcrijption  of  the  trajeftoij  ex^ 

Lly  difficult  and  tedious,  fo  that  little  advantage  has 
as  rt  been  derived  from  the  knowledge  we  have  got 
of  its  properties.  It  wiU  however  greatly  affift  our 
conception  of  the  fubjed  to  proceed  fome  length  in  tli^ 
conflruAion  ;  for  it  muft  be  acknowledged  that  vey 

f™  di&a  w," 
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few  diitintt  notions. acconipauy  a  r 

tion,  efpecially  if  in  any  degree  complicated,  which  ue 
confefs  is  the  cafe  in  the  prefent  queftion. 

Let  B  m  N  R  (fig-  8-)  be  an  equilateral  hyperbola,  of 

.ffiich  B  is  the  Vertex,  BA  the 

which  we  fhallaffumefor  the  unity  of  length.  Let 

be  the  femiconjugate  axis  :=  BA,  =  pN 

affymptote,  blfeaing  the  right  angle  BAV.  Let  PN, 

pWt  two  ordinates  to  the  conjugate 

Vear  to  each  other.  Join  BP,  AN,  and  B%N. 

perpendicular  to  the  aflymptote,  and  ^ 

It  is  well  known  that  BP  is  equal  to  NP.  Therefore 

FN^  =z  BA^  +  AP^  Now  fi lice  BA  i,  if  we  make 

AP  =/>  of  our  formulx,  PN  is  s/ 1 

/,  and  the  area  B  APNB  =Jl  p  i  +/i  =■  That  is  to 

fay,  the  number/; v'7+7  (for  it  is  a  number)  lias 

the  fame  proportion  to  unity  of  number 
BAPNB  has  to  BCVA,  the  unit  of  = 

area  confifts  of  two  parts,  the  triangle  APN,  and  t^e 
hyperbolic  feAor  ABN.  APN,  =  t  AP  ><I  N,  -- 
J  ftv'i  4-  6^,  and  the  hyperbolic  fedor  ABN -—BN v  , 
which  is  equivalent  to  the  hyperbolic  logarithm  of  the 
number  reprefented  by  A  v  when  A6  is  unity.__n^e. 
fore  it  is  equal  to  J-  the  logarithm  of  p  +  V  i  +  • 

Hence  we  fee  by  the  bye  thatjT/’  ^  i  +/  = 

i p  v'l  +7=  +  V  hyperbolic  logarithm p  v'TT^. 

Now  let  AMD  be  another  cuiwe,  fuch  that  its  ordi¬ 
nates  V  m,  PD,  &c.  may  be  proportional  to  the  areas 
ab  m  V,  ABNPi  and  may  have  the  fame  proportion 
to  AB,  the  unity  of  length,  which  thefe  areas  have  to 
ABCV,  the  unity  of  furface.  Then  YM  l-VC  = 


But  we  muft  here  obferve,  that  the  fluents  expreffed 
by  thefe  different  areas  require  what  is  called  the  cor¬ 
rosion  to  accommodate  tliem  to  the  circiimftances  ot 
the  cafe,  it  is  not  indifferent  from  what  ordinate  we 
begin  to  reckon  the  areas.  This  depends  on  the  inUial 
direAion  of  the  projeaile,  and  that  point  ot  tlm  abfcii- 
fa  AP  muft  be  taken  for  the  commencement  of  all  the 
areas  which  gives  a  value  of  p  fuited  to  the  initial  di- 
redlon.  Thus,  if  the .  projedion  has  been  made  from 
A  (fig.  7.)  at  an  elevation  of  45'',  the  ratio  of  the 
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fluxions  X  and y  is  that  of  equality;  and  therefore  the 
point  E  of  fig.  8.  where  the  two  curves  intcrfeA  and 
have  a  common  ordinate,  evidently  correfponds  to  this 
condition.  The  ordinate  EV  paffes  through  V,  fo  that 
AVor  6  =  AB,  =  I,  =  tangent  45°,  as  the  cafe  re- 
quires  The  values  of  x  and  of  y  correfponding  to  any 
other  point  of  the  trajeaory,  fuch  as  that  which  has 
AP  for  the  tangent  of  the  angle  which  it  makes  with 
the  horizon,  are  now  to  be  had  by  computing  the 

areas  VEOP,  VEQP.  .a  r  u- a  .v. 

Another  curve  might  have  been  added,  of  which  the 

ordinates  would  exhibit  the  fluxions  of  the  arch  of  the 


trajeaory  z  = 


would  exhibit  the  arch  Itfelf.  And  this  would  have 

P  a/ I 


been  very  eafy,  for  It 


IS  % 


f  /v'i.t-yi+c» 

which  Is  evidently  the  fluxion  of  the  hyperboUc  loga¬ 
rithm  of^  p  But  it  is  needlefs,  fince  ^  = 

X  v'  ilh?!  ^"<1  already  got  x.  It  is.  only  increa, 

fimr  PO  in  the  ratio  of  BA  to  BP.  r,,  •  ,  77  .1 

Vnd  thus  we  have  brought  the  inveftigation  of  this  pio-Cor,fcquej| 
blem  a  confiderahle  length,  having  afcertained  the  form  ot  ces  of  t 
the  trajeaory.  This  Is  furelydone  when  the  ratio  of  the  knowmgl 
arch,  abfeifs,  and  ordinate,  and  the  po/ition  of  its  tan- 
gent,  is  determined  in  every  point.  But  it  is  ftill  very  far  1 

g,„.fol„oo„,  ...d  n,«ch  ’<• 

we  can  make  any  praftical  application  of  it.  Y 

general  confeciuence  that  we  can  deduce  from  le 
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To  deter-  be  of  confiderablc  pra6lical  importance.  But  let  us  now 


p  R  o  J  E 

fes  Is,  tbilt  In  every  cafe  where  the  refiflance  In  any 
point  bears  the  fame  proportion  to  the  force  of  gravity, 
the  trajedlory  will  be  fimilar.  Therefore  two  balls,  of  the 
fame  denfity,  projedfed  in  the  fame  direftion,  will  de- 
fciibe  fimilar  trajedforles  if  the  velocities  are  in  the  fub- 
duplicate  ratio  of  the  diameters.  This  we  fhall  find  to 


nine  the  proceed  to  determine  the  velocity  in  the*different  points 
of  the  traje6foiy",  and  the  time  of  defcriblng  Its  feveral 

portions.  _ 

Recolle6l,  therefore,  that  v*  =  — r: -  and  that 


points. 


C  T  I  L  E  S, 

of  his  abfeiffa  and  ordinate.  This  Is  thefimpkft  method 
of  any,  for  C  mull  then  be  feJ  chofen  that  the  whole 
fluent  may  vaullh  when  />  =  o,  which  is  the  rafe  m  the 
vertex  of  the  curve,  where  the  tangent  Is  para  J  to  the 
horizon.  We  fliall  adopt  this  method. 

Therefore,  let  AP  (fig.  9.)  =3«<  PM  —  z. 

Put  the  quantity  C  which  is  introduced  into  the  fluent 

equal  to  - .  It  is  plain  that  n  mull  he  a  number  ;  for 

it  mull  be  homologous  with  p  r  \  ® 

number.  For  brevity’s  fake  let  us  exprefs  the  fluent  ot 
■p  VT+y  by  the  fingle  letter  P  ;  and  thus  we  (hall 

have  X  =  «  .  I’ = ^ 


f^:\/  1  +/>^ 


And  = 


X  — 


n  +  P 


Now  the 


height  i  neceffary  for  communicating  any  velocity  v  is 

—ax  { I  +/’)  _ 

171^  P)  ’  "  +  ^ 

P’ 


And  laftly. 


Thefe  fluents,,  being  all  taken  fo  as  to  vanifli  at  the 
vertex,  where  the  computation  oommences,  and  where 
ph=o  (the  tangent  being  parallel  to  the  horizon),  we 


^  J  . 

obtain  In  this  cafe  h  —  2// 


-g  +p^i+c’ 


« '  2«' 

Hence  we  fee  that  the  circumftance  which  modifies 
all  the  cur'ves,  dillingulflilng  them  from  ‘® 

the  velocity  (or  rather  its  fquare)  111  the  highed  point 
of  the  curve.  For  h  being  determined  for  any  body 
whofe  terminal  velocity  Is  ti,  n  Is  alio  determined  ;  and 
this  is  the  modifying  clrcumllance. 

metrically,  it  is  the  area  which  muk  be  cut  off  from 
the  area  DMAP  of  fig.  8.  in  order  to  determine  the 

oidinjites  of  the  other  curves. 

We  mull  farther  remark,  that  the  values  now  given 
relate  only  to  that  part  of  the  area  where  the  bo  y  ^ 


,9  The  greateft  difficulty  Hill  remains,  viz.  the  aeeommo- 

Difficulty  dating  thefe  formula,  whieh  appear  abundantly  fimple,  to  ^  part  ot  tne  area 

of  accom-  particular  cafes.  It  would  appear  at  firh  fight,  that  from  the  vertex.  This  is  evident ;  lor,  in 

xuoiUtmg  ^  traieftorles  are  fimilar  -,  fince  the  ratio  of  the  fluxions  ja^^afe  as  we  recede  from  the  vertex,  • 

the  fo  IT  11-  aKcilfa  coirefponding  to  any  parti-  taken  in  the  oppofite  fenfe  to  what 

cular  angle  of  inclination  to  the  horizon  leems  the  fame  io^efiigatlon.  /“PP  •  V?® 

in  them  all :  but  a  due  attention  to  what  has  been  lii-  j^^^^afe  as  the  body  afeended,  and  then  to  diminilh  du- 
therto  faid  on  the  fubjea  will  Ihow  us  that  we  have  as  and  therefore  the  fluxion  of  j-  wasfirit 

yet  only  been  c'de  to  afeertain  the  velocity  in  the  point  ^  negative. 

of  the  traieaory,  which  has  a  certain  inclination  to  the  v  ^ ^  ..^..otinno.  Unwever,  will  ferve  lor  the 

.J  ..  ^  A  _ A  til**  timP  Aprk- 


]s  to  par 
iicular 


cafes. 


01  tile  trcijcttuiy,  VY  **.'-.*  *  ^  1  1  •  /  1 

horizon,  indicated  by  the  quantity  and  the  time  (reck- 
oned  from  fome  affigned  beginning)  when  the  projedile 

is  ill  that  point.  ^  i  r  *.1.^ 

To  obton  abfolute  meafures  of  thefe  quantities,  the 

term  of  commencement  muft  oe  hxed  upon.  ^ 
be  exprelTed  by  the  conftant  quantity  C,  which  is  aflumed 
for  completing  the  fluent  of  />  i  +  /*»  which  is  the 
bafis  of  the  whole  conUrudion.  We  there  found  q  = 


i  ne  lame  cquatiwuo,  , 

afeending  branch  CNA  of  the  curve,  only  changing 
the  fign  of  P;  for  if  we  confider  y  as  decreafing  during 


the  afeent,  we 


muft  confider  q  as  exprefling  -r ,  and 
therefore  P,  oxf  p^/ 


mud  be 
a 


pV  I  p\  general  q  — 


I  -J-  p*\  which  is 

taken  negatively.  Therefore,  in  the 
we  have  A(£or  x  (increafing  as  we  recede  from  A) 


c  +yi  ■  +t'  ,  and  the  conftant  quantity  C  is  to 


a  X 


be  accommodated  to  fomecircumftancesof  thecafe.  Diffe- 
gc  rent  authors  have  fekaed  different  ciicumftances.  Fuler, 
PuiprNme.  in  his  Commentary  on  Robins,  and  in  a  diflertation  m 
tfiorf  fi.e  the  Memoirs  of  the  Academy  of  Berlin  pubhfhed  in 
fimpleft.  tajtes  the  vertex  of  the  curve  for  the  beginning 


/pV  I  +/ 


./  = 


Vg 


I— P 
\a{ 


and  the 


height  producing  the  velocity  at  N  = 


+n 


gi 

Remark¬ 
able  pro¬ 
perty  of 
the  curve 


MSh 


Hence  we  learn  by  the  bye,  that  in  no  part  of 
afeending  branch  can  the  inclination  of  the  tangent  be  > 
4.  B  2  lUCil 


5^4 


#n  what 
its  form 
and  mag- 
nittide  de- 

fpeods. 


^  Simpfon 
ytuxhns^ 
5  <>8,  &% 


T. 


P  R  0  J 

fucft  tKat  P  f>xall  be  greater  than  n  ;  and  that  jf  wc  fup- 
pofe  P  equal  to  n  in  any  point  of  tlic  curve,  the  vtlo*^ 
city  in  that  point  will  be  infinite.  That  is  to  fay,  there 
Is  a  certain  afilgnable  elevation  of  the  tangent  which 
cannot  be  exceeded  iu  a  curve  which  has  this  velocity 
in  the  vertex.  The  bell  way  for  funning  a  conception 
4>f  this  circuindance  in  tlie  nature  of  the  curve,  is  to 
invert  the  motion,  and  fuppofe  an  accelerating  force 
equal  and  oppofite  to  the  reliitaiicc,  to  a6l:  on  the  body 
in  conjiiin^tion  with  gravity.  It  mull:  deferibe  the  fame 
curve,  and  this  branch  ANC  mull  have  an  afTymptote 
TO,  which  has  this  limiting  pofition  of  the  tangent. 
Tor,  as  the  body  defeeads  in  this  curve,  its  velocity 
incrcafcs  to  iafmity  by  the  joint  adlion  of  gravity  and 
ih's  accelerating  force,  and  yet  the  tangent  never  ap- 
j  caches  fo  near  the  perpendicular  pofition  as  to  make 
P=w.  This  remarkable  property  of  the  curve  was 
known  to  Newton,  as  appears  by  his  approximations, 
which  all  lead  him  to  curv’es  of  a  hyperbolic  form,  ha¬ 
ving  one  afTymptote  inclined  to  the  horizon.  Indeed 
it  is  pretty  obvious  :  For  the  refiflance  iiicreafing  fafler 
than  the  velocity,  there  is  no  velocity  of  projection  fo 
great  but  that  the  curve  will  come  to  deviate  fo  from 
the  tangent,  that  in  a  finite  time  it  will  become  pa¬ 
rallel  to  the  horizon.  Were  the  refiflance  proportional 
to  the  velocity,  then  an  infinite  velocity  would  produce 
a  rectilineal  motion,  or  rather  a  deflexion  from  it  lefs 
than  any  that  can  be  afiigiied. 

We  now  fee  that  the  particular  form  and  magnitude 
of  this  trajectory’  depends  on  two  circiunllances,  a  and 
n,  a  afTefts  chiefly  the  magnitude.  Another  circum- 


C  T  I  L  E  S. 

fides  are  alike.  Here  u  bc^^omcs  infinite,  M  there  is 
terminal  velocity ;  and  n  alfo  becomes  infinite,  being 


fiance  might  indeed  be  taken  in,  viz.  the  diminution  of 
the  accelerating  force  of  gravity  by  the  ftatical  efitdt  of 
the  air’s  gravity.  But,  as  we  have  already  obferved,  this 
is  too  trifling  to  be  attended  to  in  military  projectiles. 

y 

— T-  wad  made  equal  to 


Therefore  the  ra¬ 


dius  of  curvature,  determined  by  the  ordinary’  me- 

and,  becaufe-i  is 


thods, 


X  ( T  (>/ 1  . 


for  the  defeending  branch  of  the  curve,  the 


+  P  _ ^  _ 

r  .  TV/r  •  ^Xi  4-/>*  ^  V'l 

tadius  of  curvature  at  M  is 


n+P 


-2/T 


It  is  therefore  in  the  quantity  F,  p 


that  the  difference  between  the  trajectory  in  a  void  andl 
in  a  refilling  medium  confifts;  it  is  this  quantity  which 
cxprefTes  the  accumulated  change  of  the  ratio  of  the 
increments  of  the  ordinate  and  ahfeifs-  In  vacuo  the 
fecond  increment  of  the  ordinate  is  conftant  w’hen  the 
firll  increment  of  the  abfeifla  is  fo,  and  the  whole 
increment  of  the  ordinate  is  as  i  +/>.  And  this  diffe¬ 
rence  is  fo  much  the  greater  as  P  is  greater  in  refpeft 
of  «.  P  is  nothing  at  the  vertex,  and  increafes  alonj 
with  the  angle  MTP  ;  and  when  this  is  a  right  angle^ 

P  is  infinite.  The  trajeftoi’y  in  a  refilling  medium 
will  come  therefore  to  deviate  infinitely  from  a  para¬ 
bola,  and  may  even  deviate  farther  from  it  than  the 
parabola  de\latcs  from  a  ftraight  line.  That  is,  the  di-* 
fiance  of  the  body  in  a  given  moment  from  that  point 
of  its  parabolic  path  where  it  w^puld  have  been  in  a 
void,  is  greater  than  the  diflance  between  that  point  o€ 
the  parabola  from  the  point  of  the  ftraight  line  where 
it  would  have  been,  independent  of  the  action  of  gra¬ 
vity.  This  muft  happen  whenever  the  refiftancc  is  great¬ 
er  than  the  w  eight  of  the  body,  which  is  generally  the 
cafe  in  the  beginning  of  the  trajectory  in  military  pro- 
jedilcs  ;  and  this  (wxre  it  now  neceflary)  is  enough  to 
Ihow  the  inutility^  of  the  parabolic  theory’. 

Although  we  have  no  method  of  deferibing  this  Several 
trajectory,  which  would  be  received  by  the  ancient  properties 
geometers,  we  may  afeertain  feveral  properties  of  it, 
which  will  aflift  us  in  the  fohition  of  the  problem.  In 
particular,  \vc  can  aflign  the  abfoliite  length  of  any  part 
of  it  by  means  of  the  logiftic  curve.  Foj  bgcaufe  P 
'zz,  J  p  !+/>*>  we  have  p*>J rziP,  and  th^c- 


fore 


f  p  ^ i+/>*  .  ^ 

z,  w’hich  was  a  X-/  ^  •  / — :  7,  +C,  or  — 

y>  Vr+/)’( 


ay: 


and. 


may  be  expreffed  by  logaritlmis  ;  or  »  ^ 
«  “h  P 


.  ,  r  1.  C  •  •  /iXi4/>^Xa/ 

in  the  amending  branch  at  N,  it  is - i - -j- - ^ 


+  1* 

X  hyp.  log.  of  ^ 
z  muft  be  n:  (?,  P  is  alfo  =:  c. 


fincc  at  the  vertex  A,  where 


On  both  fides  therefore,  when  the  velocity’  is  infinitely 
great,  and  P  by  this  means  fiippofed  to  equal  or  exceed 
71,  the  radius  of  curv’uture  is  alio  infinitely  great.  We  al¬ 
fo  fee  that  the  two  branches  are  unlike  each  other,  and 
that  wdien  p  is  the  fame  in  both,  that  is,  whenjthe  tangent 
is  equally  inclined  to  the  horizon,  the  radius  of  cur* 
vature,  the  ordinate,  the  abicifs,  and  the  arch,  are  all 
greater  in  the  afeending  branch.  This  is  pretty  ob- 
For  as  the  refillance  a6ts  entirely  in  diminifiiiug 


tkc  velocity,  and  does  not  affect  the  defle<^ion  occafioned 
by  gravity,  it  muft  allow  gravity  to  Incurvate  th6  path 
ia  much  the  more  (with  the  fame  inclination  of  its  line 
a^ion)  as  the  velocity  fs  more  diminifhed.  The 
curyature,  therefore,  in  thofe  points  which  have  the 
fame  inclination  of  the  tangent,  is  greateft  in  the  de¬ 
scending  branch,  and  the  motion  is  fwdfteft  in  V  the 
ikteending  branch*  It  is  otherw  yc  In  a  void,  where  both 


Being  able,  in  this  way,  to  afeertain  the  length  AM 
of  the  curve  (counted  from  the  vertex),  correfponding 
to  any  inclination  p  of  the  tangent  at  its  extremity  M, 
w^c  can  afeertain  the  length  of  any  portion  of  it,  fuck 
as  M?/?,  by  firft  finding  the  length  of  the  part  Aw,  and 
tl>en  of  the  part  AM.  This  we  do  more  expeditioufly 
thus:  Lct/>exprefs  the  pofition  of  the  tangent  in  M,  and 

q  its  pofition  at  then  AM=:  ^X  log.  ——and  Aw 
=iaXiog.  — 


and  therefore  Mm  is=:  X  log 


Thrfs  we  can  find  the  values  of  a  great  num- 


« -p  P  *  •  r  t 

her  of  fmall  portions,  and  tlie  incbnation  of  the  tan¬ 
gents  at  their  extremities.  Then  to  each  of  thefe  por-’ 
tions  w’e  can  aflign  its  proportion  of  the  abcHTa  ana 
ordinate,  without  having  recourfe  to  thevalucsof  «  andy. 
For  the  portion  of  abfeifs  correfponding  to  the  arch 


PROT^CTILES. 

middle  point  Is  inclined  to  the  hedz.op  in  the  .  The  velocity  in  the  defeendiug  branch  nngments  con. 
onVlf  i  will  be^ Mot  X  cofine  i,  and  the  coiicfponding  tmually  ;  but  it  cannot  exceed  a  Certain  limit,  if  the  \  .. 
oorticju’of  the  ordinate  will  be  Mot  X  fin.  />.  Then  we  locity  at  the  vertex  has  been  kfs  than  the  terininal  velc 
obtain  the  velocity  in  each  part  of  the  curve  by  the  cityj  for  when  the  curve  is  infuiite, /.  is  alfo  infunte,  and 

equation  tuXi+A*  J  or,  more  diredly  the  velocity  becaufe  n  iathls  cafe  is  nothing  in  refpea  of 


0+/ 
fj  at  M  wDl  be  = 


V  t  +/»* 


LalUy,  divide  the 


P 

length  of  the  litUearch  by  this,  and  the  quotient  will  be 
tlic  time  of  defcribiirg  Mot  very  nearly.  Add  all  there 
together,  and  we  obtain  the  whole  time  of  defcnbing 
the  arch  AM,  huf  a  little  too  great,  becaule  the  mo¬ 
tion  in  the  fmall  arch  is  not  perfetHy  uniform  Ihc 
error,  however,  may  be  as  fmall  as  we  pleale,  became 
we  may  make  the  arch  as  fmall  as  we  pleafe  ;  and  for 
greater  accuracy',  it  will  be  proper  to  take  the  /  by 
which  we  compute  the  velocity,  a  medium  between 
the  p  for  the'  beginning  and  that  for  the  end  of  the 

This  Is  the  method  followed  by  Euler,  who  \yas  one 
ihed  ffc-  Qf  moil  expert  analylls,  it  not  the  very  tiril,  in 
Ccffcd.  Europe.  It  is  not  the  moil  elegant,  and  the  methods  of 
fome  other  authors,  w  ho  approximate  directly  to  the  areas 
of  the  curves  which  determine  the  values  of  a  &ad  y,  have 
a  more  fcientific  appearance  ;  but  they  are  not  ultimate* 
ly  very’^  different  i  Kor,  in  fome  methodvS,  thefe  areas  arc 
taken  piecemcid,  as  Euler  takes  the  arch;  and  hy  tlic  me¬ 
thods  of  others,  who  give  the  value  of  tlie  areas  by  New- 
ton^s  method  of  deferibing  a  curve  of  the  parabolic  k?  id 
through  any  number  of  given  points,  the  ordinates  of 

thefe  curves,  which  exprefs  x  and  y,  muff  be  taken 
fiiigly',  which  amounts  to  the  fame  thing,  with  the 
great  difadvantage  of  a  much  more  complicated  calcu¬ 
lus,  as  any  one  may  fee  by  comparing  the  expreffious 
of  X  and  y  with  the  expreffion  of  x.  As  to  thofe  me¬ 
thods  which  approximate  diredly  to  the  areas  or  va- 
laes  of  X  and  y  by  an  infinite  feries,  they  all,  without 
exception,  involve  us  in  moil  complicated  expreflions, 
with  coefficients  of  fines  and  tangents,  and  ambiguous 
figns,  and  engage  us  in  a  calculation  almofl  cndlcfs. 
And  we  know  of  no  feries  whici^  converges  fall  enough 


P,  which  is  infinite  ;  and  becaufe/  w  infinite,  the  nuns 
ber  hyp.  log.  + y^i  +/>S  though  infinite,  vanifnes  in 
comparifon  with  /X\/ ;  fo  that  in  this  cafe  P=: 
ip  %  and  and  v  zz  the  terminal  velocity. 

If,  on  the  other  hand,  the  velocity  at  the  vertex  has 
been  greater  than  the  terminal  velocity,  it  will  diminilh 
contimially,  and  when  the  curve  has  become  infinite,  v 
w  ill  be  equal  to  the  terminal  velocity.  ^ 

In  either  cafe  we  fee  that  the  curve  on  this  rid^...^viH 
have  a  perpendicular  affymptotc.  It  would  require  a 
long  and  pretty  intricate  analyfis  to  detenniue  the  place 
of  this  aflymptote,  and  it  is  not  material  for  our  prefeiit 
puiqiofe.  The  place  and  polition  of  the  other  affymp*' 
tote  LO  is  of  the  greatcil  moment.  It  evidently  di- 
iliiiguiflies  the  kind  of  trajedor)'  from  any  other.  Its 
pofition  depends  on  this  circuinilancc,  that  if  p  marks 
the  pofition  of  tlie  tangent,  n — P,  which  is  the  deno-* 
minator  of  the  fradion  ^expreffing  the  fquare  of  the  ve¬ 
locity,  mud  be  equal  to  nothing,  becaufe  the  velocity 
is  infinite:  tliereforc,  in  this  place,  Przr?,  or  n  zz 
xp^  r  log.  p  +  i  +  p .  In  oixW,  therefore, 

to  find  the  point  L,  where  the  affymptate  LO  cuts  the 
horizontal  line  AL,  put  P=:/7,  then  will  AL  zz  x 

y_^ 

y 


Through 
the  whole 
of  this  ar.* 


to  give  us  tolerable  accuracy,  without  fuch  a  number  of  ^  jj^^ween  the  values  of 
terms  as  is  fufficieut  to  deter  any  perfon  from  the  at-  Q  p 


=-(y:-ir-7 

It  Is  evident  that  the  logarithms  ufed  in  thefe  expref-ticle  Z' 
fions  are  the  natural  or  hyperbolic.  But  the  operations 
may  be  performed  by  the  common  tables  by  making  ^ 

the  value  of  the  arch  M  ot  of  the  cui-vc  =  X  log. 

&c.  where  M  means  the  fubtangent  of  the  com- 

ft  “b  P 

mon  logarithms,  or  0,43429  5  deferi¬ 

bing  thii>  arch  will  be  cxpeclitiaufly  had  by  taking  a  me- 

and  - - 


*5,. 

Its  applica 
lion  made 
more  gciit 


tempt.  Phe  calculation  of  the  arches  jS  very  mode* 
rate,  fo  that  a  perfon  tolerably  verfant  in  arithmetical 
operations  may  compute  an  arch  with  its  velocity  and 
lime  in  about  five  minutes.  We  have  therefore  no  he- 
fitation  in  preferring  tliis  method  of  Euler’^s  to  all  that 
we  have  feeii,  and  therefore  proceed  to  determine  fome 
other  circujnfbiuccs  wluch  render  its  application  more 

general.  n  1  ^  u 

“  If  tliere  were  no  refiflance,  the  fmalleft  velocity'  \yould 
be  at  the  vertex  of  the  curve,  and  it  w'ould  immediately 


and  making  the  time  — . 


V"/i  +  Q 

1±SL 
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Such  then  is  theprocefs  by  wliicli  the  form  and  mag-  Mode  of 
nitude  of  the  trajectory,  and  the  motion  in  it,  may  be  applying 
determined.  But  it  does  not  yet  appear  how  this  is  to 
be  applied  to  any  qucftion  in  pra6fjcal  artillery .  In  this 
procefs  we  have  only  learned  how  to  compute  the  mo¬ 
tion  from  the  vertex  in  the  defeendiug  bninch  till  the 
ball  has  acquired  a  particular  diredion,  and  the  motion  to 


he  the  vertex  oithe  curve,  ana  11  w'ouia  inimcuiaiciy  uau  - r; . .  r  j*  1  \  x. 

hicrrafe  bAhTaaion  of  gruvity  confpiring  (in  however  the  vertex  from  a  pourt  of  the  afeendmg  branch  where  he 
incrcaie  D>  t  e  a  ^  vA,  p.„,  ,v  „  b*s  another  direaion,  ami  all  this  depending  on  the 


fmall  degree)  with  the  motion  of  the  body.^  But  in  a 
refifting  medium,  the  velocity  at  the  vertex  is  diininiflt- 
cd  by  a  quantity  to  which  the  acceleration  of  gravity 
in  that  point  bears  no  affignable  proportion.  It  is  there¬ 
fore  dimlnifiicd,  upon  tlic  whole,  and  the  point  of  fmaU 
left  velocity  is  a  little  way  beyond  the  vertex.  For  the 
fame  rtafons,  the  greateft  curvature  is  a  little  way  beyond 
the  vertex.  It  is  not  very  material  for  our  preient  pur- 
f  ofe  to  afeertain  the  exaft  pofitions  of  thofe  points. 


ball  has  another  direftion,  and  all  this  depending  on  the 
greateft  velocity  which  the  body  can  acquire  by  falling, 
and  the  velocity  which  it  has  in  the  vertex  of  the  curve. 
But  the  ufiial  queftion  is,“  What  will  be  the  motion  of 
the  ball  projeded  in  a  certain  diredion  with  a  certain 

velocity  r”  .  .  ,  .  _  r  •  rv 

The  piode  of  application  is  this :  Suppolc  a  trajecto¬ 
ry  computed  for  a  particular  terminal  velocity,  produced 
by  the  fall  a,  and  for  a  particular  velocity  at  the  vertex, 
/  which 
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cbarfi(flcrizeii  by  «,  and  that  the  velocity  £cc.  Make  j;  =  • 


which  will  be  v*- - - -  ^ -  .  / 

at  that  point  of  the  afcending  branch  where  the  incli- 
natioa  of  the  tangent  is  30''  is  900  feet  per  fccond. 
Then,  we  are  certain  that  if  a  ball,  whofe  terminal  ve- 
locity  is  that  produced  by  the  fall  a,  be  projeded  with 
the  velocity  of  900  feet  per  fecond,  and  an  elevation  of 
qo®,  It  will  deferibe  this  very  trajedlory,  and  the  velocity 
•and  time  correfpondiiig  to  every  point  will  be  fuch  as 
is  here  determined. 

Now  this  trajeflory  will.  In  rcfpedl  to  form,  anfwer 
an  infinity  of  cafes  :  for  its  chara^^eriflic  is  the  propor¬ 
tion  of  the  velocity  in  the  vertex  to  the  terminal  velo¬ 
city.  When  this  proportion  is  the  fame,  the  -number 
n  will  be  the  fame.  If  therefore  we  compute  the  tra- 
jcdlories  for  a  fufticient  vaiiety  of  thefe  proportions,  we 
ihall  find  a  trajedlor)^  that  will  nearly  correfpond  to  any 
cafe  that  can  be  propofed ;  and  an  approximation  fufi> 
cicntiy  exadf  will  be  had  by  taking  a  proportional  me¬ 
dium  between  the  two  trajectories  which  come  nearefl 
to  the  cafe  propofed. 

Accordingly,  a  fet  of  tables  or  trajectories  have  been 
computed  by  the  Englifh  tranfiator  of  Euler’s  Com- 
on  Robins’s  Gunnery.  They  are  in  number 
18,  diltinguifhed  by^  the  pofition  of  the  afTymptote  of 
the  afcending  branch.  This  is  given  for  5"^,  loS  i 
f>cc.  to  85*^,  and  the  whole  trajeftory  is  computed  as  far 
as  It  can  ever  be  fuppofed  to  extend  in  pradlicc.  The 
following  table  gives  the  value  of  the  number  «  cor- 
A'cfponding  to  each  pofition  of  the  afTymptote. 


E  S. 

and  take  the  maximam  by  vary 
=5  hypcrbol. 


loo 


8? 

-Computed 
-tables®  or 


OLB 

f 

OLB 

n  1 

0 

1  0,00000  j 
0,08760 

45 

~H779 

5 

50 

1,43236 

10 

1  0,17724  ! 

55 

1,82207 

J5 

j  0,27712  ! 

60 

2,39033 

20 

1  0,37185  : 

3, i 9040 

25 

'  0,48269  i 

70 

4*88425 

30 

[  0,60799 

75 

8,22357 

35 

:  0,75382 

80 

17,54793 

40 

0,92914 

85  1 

67,12291 

Since  the  path  of  a  projectile  is  much  Icfs  Incurvated, 
and  more  rapid  in  the  afcending  than  in  the  defceiid- 
Ing  branch,  and  the  difference  is  fo  much  the  more  re¬ 
markable  in  great  velocities ;  it  mufl  follow,  that  the 
range  on  a  horizontal  or  inclined  plane  depends  mofl 
on  the  afcending  branch  :  therefore  the  greatefl  range 
Vr'ill  not  be  made  with  that  elevation  which  bife6ts  the 
angle  of  pofition,  but  with  a  low^er  elevation  ;  and  the 
deviation  from  the  bifeftlng  elevation  will  be  greater  as 
the  initial  velocities  are  greater.  It  is  very  difficult  to 
frame  an  cxadl  rule  for  determining  the  elevation  which 
gives  the  greatefl  range.  We  have  fubjoined  a  little 
table  which  gives  the  pToper  elevations  (nearly)  corre- 
ipondlng  to  the  different  initial  velocities. 

It  was  computed  by  the  following  approximation, 
■which  will  be  found  the  fame  with  tlie  feries  ufed  by 
Newton  ill  his  Approximations. 

Let  e  be  the  angle  of  elevation,  a  the  height 
producing  the  terminal  velocity,  h  the  lielght  produ- 
-eing  the  initial  velocity,  and  c  the  number  whofe  hy¬ 
perbolic  logarithm  is  i  (/.  e.  the  number  2,718). 
Then, 


ing  e,  we  obtain  Sin.  *  ^ 

2 «  • 

2  h 

(‘  +  a  finrO*  gives  us  the  angle  e. 

The  numbers  in  the  firfl  column,  multiplied  by  the 
terminal  velocity  of  the  projectile,  give  us  the  initial 
velocity  ;  and  the  numbers  in  the  laft  column,  being 
multiplied  by  the  height  producing  the  terminal  vel  j- 
city,  and  by  2,3026,  give  us  the  grcatcil  ranges.  The 
middle  column  contains  the  elevation.  The  table  is 
not  computed  with  fcrupulous  exaftnefs,  the  queflion 
not  requiring  it.  It  may  however  be  depended  on  with¬ 
in  one  part  of  2000. 

To  make  ufe  of  this  table,  divide  the  initial  velocitT 
by  the  terminal  velocity  u,  and  look  for  the  quotient 
in  the  firfl  column.  Gppoilte  to  this  will  be  found  the 
elevation  giving  the  greatefl  range  ;  and  tlie  number  in 
the  lafl  column  being  multiplied  by  2,3026  X  ^  (the 
Jieiglit  producing  tlie  terminal  velocity)  will  give  the 
range.-- 

T'ablk  cf  Elevaihns  giving  the  grtaUji  Range* 


Initial  vcf. 

Elevauan 

ilar.jre.  \ 

'  b 

u 

2,3026^^ 

0,6909 

43'’-40' 

0,1751 

0,7820 

43.20 

0,2169 

0,8645 

42.50 

0,2548 

',3817 

41 .40 

0,4999 

1,5641 

40.20 

0,5789 

1,7291 

40.10 

0,6551 

2,0726 

39*50 

0,7877 

2,3461 

37*20 

0,8967 

2,5936 

35*50 

0,9752 

2,7635 

35*~ 

L03J9 

3,1281  ■ 

34*40 

1,1411 

3,4544 

34.20 

1,2298 

3,4581 

34.20 

1,2277 

3,9101 

33  *50 

i»337x 

4,1452 

33*30 

1,3901 

4,3227 

33*30 

1,4274 

4,6921 

31  *50 

1,5050 

4,836i 

31  *50 

L534T 

Such  is  the  folution  which  the  prefent  flate  of  our  Advantage 
mathematical  knowledge  enables  us  to  give  of  this  cele-  to  be  de- 
brated  problem.  It  is  exad  in  its  principle,  and  the  ^'’ved  from 
application  of  it  is  by  no  means' difficult,  or  even 
rofe.  But  let  us  fee  what  advantage  we  are  likely  to  problem, 
derive  from  it. 

In  the  firfl  place,  it  is  very  limited  in  its  application. 

There  are  few  circumflances  of  general  coincidence, 
and  almoll  every  cafe  requires  an  appropriated  calcu¬ 
lus.  Perhaps  the  only  general  rules  are  the  two  fol¬ 
lowing  : 

I.  Balls  of  equal  denfity,  projeCled  with  the  fame 
elevation,  and  with  velocities  which  are  as  the  fquare- 
roots  of  tlreir  diameters,  will  deferibe  fimilar  curves.— 

This  is  evident,  becaufe,  in  this  cafe,  the  refillance  will 
be  in  the  ratio  of  their  quantities  of  motion.  Therefore 

aU 
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all  ttie  homologous  lines  of  the  motion  will  be  In  the 
proportion  of  the  diameters. 

2.  If  the  Initial  velocities  of  balls  proje£led  with  the 
fame  elevation  are  in  the  inverfe  fubduplicate  ratio  of 
the  whole  refiftances,  the  ranges,  and  all  the  homo¬ 
logous  lines  of  their  track,  will  be  inverfely  as  thofe  re- 
fiilances. 

Thefe  theorems  are  of  confiderable  ufe  :  for  by  means 
of  a  proper  ferles  of  experiments  on  one  ball  proje^fed 
with  different  elevations  and  velocities,  tables  may  be 
conftrufted  which  will  afeertain  the  motions  of  an  inh- 
S9  ulty  of  others. 

Shown  But  when  we  take  a  retrofpedive  view  of  what  we 

va-  and  conlider  the  conditions  which  were  af- 

fid  witr".  fumed  in  the  folutlon  of  the  problem,  we  {hall  find  that 
to  be* very  much  yet  remains  before  It  can  be  rendered  of  great 
little.  pradical  ufe,  or  even  fatisfy  the  curlofity  of  the  man  of 
fcicnce.  The  refiflance  is  all  along  fuppofed  to  be  In 
the  duplicate  ratio  of  the  velocity  ;  but  even  theory 
points  out  many  caufes  of  deviation  from  this  law,  fuch 
as  the  pieffure  and  condenfation  of  the  air.  In  the  cafe 
of  very  fwlft  motions  ;  and  Mr  R.obIns’s  experiments  are 
fufficient  to  fhow  us  that  the  deviations  mull  be  ex¬ 
ceedingly  great  in  fuch  cafes.  Mr  Euler  and  all  fiib- 
feej^uent  writers  have  allowed  that  it  may  be  three  times 
greater,  even  in  cafes  which  frequently  occur  ;  and  Eu¬ 
ler  gives  a  rule  for  afcertaiiiing  with  tolerable  accuracy 
what  this  increafe  and  the  whole  refiltance  may  amount 
to.  Let  H  be  the  height  of  a  column  of  air  whofe 
weight  is  equivalent  to  the  refiflance  taken  in  the  du¬ 
plicate  ratio  of  the  .velocity.  The  whole  refiflance  will 
H  ’ 

be  expreffed  by  H  +  This  number28845 Is  the 

height  In  feet  of  a  column  of  air  whofe  weight  balances 
Its  elafllcity.  We  fhall  not  at  prefent  call  in  quefllon 
Ills  reafons  for  afligning  this  precife  addition.  They 
are  rather  reafons  of  arithmetical  convenlency  than  of 
phyfical  import.  It  Is  enough  to  obferve,  that  If  this 
meafure  of  the  refiflance  Is  introduced  Into  the  procefs 
of  invefllgatlon,  it  Is  totally  changed  and  It  is  not  too 
much  to  fay,  that  with  this  complication  it  requires  the 
knowledge  and  addrefs  of  a  Euler  to  make  even  a  par¬ 
tial  and  very  limited  approximation  to  a  folutlon. — 
Any  law  of  the  refiflance,  therefore,  which  Is  more 
complicated  than  what  Bernoulli  has  aflumed,  namely, 
that  of  a  fimple  power  of  the  velocity,  is  abandoned  by 
all  the  mathematicians,  as  exceeding  their  abilities  ;  and 
they  have  attempted  to  avoid  the  error  arlfing  from  the 
aflumption  of  the  duplicate  ratio  of  the  velocity,  either 
by  fuppofmg  the  refiflance  throughout  the  whole  tra- 
jeftory  to  be  greater  than  what  it  is  In^  general,  or 
they  have  divided  the  trajedlory  Into  different  por- 
'  tions,  and  afligned  different  refiftances  to  each,  which 
vary,  through  thfe  whole  of  that  portion,  in  the  dupli¬ 
cate  ratio  of  the  velocities.  By  this  kind  of  patch- 
work  they  make  up  a  trajedlory  and  motion  which  cor- 
*  refponds,  in  fome  tolerable  degree,  with  what  I  With  an 
accurate  theory  ?  No  ;  but  with  a  ferles  of  experiments. 
For,  in  the  fiift  place,  every  theoretical  computation 
that  we  make,  proceeds  on  a  fuppofed  initial  velocity ; 
and  this  cannot  be  afeertained  with  anything  approach¬ 
ing  to  precifion,  by  any  theory  of  the  adlion  of  gun¬ 
powder  that  we  are  yet  poffeffed  of.  In  the  next  place, 
our  theories  of  the  refilling  power  of  the  air  are  en. 


TILES. 

tirely  ellablifhed  on  the  experiments  on  the  flights  of 
(hot  and  fhells,  and  are  corrected  and  amended  till  they 
tally  with  the  mofl  approved  experiments  we  can  find. 

We  do  not  learn  the  ranges  of  a  gun  by  theory,  but  the 
theory  by  the  range  of  the  gun.  Now  the  variety  and 
irregularity  of  all  the  experiments  which  are  appealed 
to  are  fo  great,  and  the  acknowledged  difference  between 
the  refiflance  to  flow  and  fwift  motions  is  alfo  fo  greaty 
that  there  is  hardly  any  fuppofition  which  can  be  made 
concerning  the  refiflance,  that  will  not  agree  in  Its  re- 
fults  with  many  of  thofe  experiments.  It  appears  from 
the  experiments  of  Lr  Hutton  of  Woolwich,  in  I7^4> 

1785,  and  1786,  that  the  fhots  frequently  deviated  to 
the  right  or  left  of  their  Intended  track  200, 
fometimes  400  yards.  This  deviation  was  quite  acci¬ 
dental  and  anomalous,  and  there  can- be  no  doubt  but 
that  the  Ihot  deviated  from  its  intended  and 
elevation  as  much  as  it  deviated  from  the  intended  ver¬ 
tical  plane,  and  this  without  any  opportunity  of  mea- 
fuiing  or  dlfcovering  the  deviation.  Now,  wEen  we 
have  the  whole  range  from  one  to  three  to  choofe  among 
for  our  meafure  of  refillance,  it  is  evident  that  the  con¬ 
firmations  which  have  been  drawn  from  the  ranges  of 
(hot  are  but  feeble  arguments  for  the  truth  of  any  opi¬ 
nion.  Mr  Robins  finds  his  meafures  fully  confirmed 
by  the  experiments  at  Metz  and  at  Minorca.  Mr 
Muller  finds  the  fame.  Yet  Mr  Robins’s  meafure  botli 
of  the  initial  velocity  and  of  the  refiflance  are  at  lead 
treble  of  Mr  Muller’s  ;  but  by  compenfation  they  give 
the  fame  refults.  The  Chevalier  Borda,  a  very  expert 
mathematician,  has  adduced  the  very  fame  experiments 
in  fupport  of  his  theory,  in  which  he  abides  by  the 
Newtonian  meafure  of  the  refiflance,  which  is  about  y 
of  Mr  Robins’s,  and  about  i  of  Muller’s.  ^  ^ 

What  are  w^e  to  conclude  from  all  this  ?  Simply  this,  Caufes  of  * 
that  we  have  hardly  any  knowledge  of  the  air’s  refill-  its  innti-' 
anccj  and  that  even  the  folutlon  given  of  this  problem  has 
not  as  yet  greatly  iiicreafed  it.  Our  knowledge  confills 
only  in  thofe  experiments,  and  mathematicians  are  at¬ 
tempting  to  patch  up  fome  notion  of  the  motion  of  a 
body  ill  a  refiftiiig  medium,  which  fliall  tally  with 
them. 

There  is  another  eflential  defe6l  in  the  conditions  af- 
fumed  in  the  folutlon.  The  deiifity  of  the  air  is  fiip- 
pofed  uniform ;  whereas  we  are  certain  that  It  Is  lefs 
by  one  fifth  or  one  fixth  towards  the  vertex  of  the 
curve,  in  many  cafes  which  frequently  occur,  than  It  is 
at  the  beginning  and  end  of  the  flight.  This  is  ano¬ 
ther  latitude  given  to  authors  in  their  afl'umptlons  of 
the  air’s  refiflance.  The  Chevalier  de  Borda  has,  with 
confiderable  Ingenuity,  accommodated  his  invefligation 
to  this  clrcumflance,  by  dividing  the  tvajedlory  into 
portions,  and,  without  much  trouble,  has  made  one 
equation  anfwcr  them  all.  We  are  difpofed  to  think 
that  his  folution  of  the  problem  (In  the  Memoirs  of  the 
Academy  of  Paris  for  1769)  correfponds  better  witli 
the  phyfical  circumflances  of  the  cafe  than  any  other. 

But  his  procefs  is  there  delivered  In  too  concife  a  man¬ 
ner  to  be  intelligible  to  a  perfon  not  perfedly  familiar 
with  all  the  refources  of  modern  analyfis.^  We  there¬ 
fore  preferred  John  Bernoulli’s,  becaufe  it  is  elementary 
and  rigorous. 

After  all,  the  pradical  artillerifl  mufl  rely  chiefly  on 
the  records  of  experiments  contained  In  the  books  of 
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Kcceflity  f  f|;g  manner.  Even  a  perfeft  theory  of  the  ear  $  rcfilt- 
tttending  can  'do  him  Kttlc  fervice,  onlefs  the  force  of  gun- 

memi?"’  powder  were  uniform.  This  Is  far  from  being  the  cafe 
even  in  the  fame  powder.  A  few  hours  of  a  damp  day 
will  make  a  greater  difference  than  occurs  in  any  theo¬ 
ry  •  and,  in  ‘fervice,  it  is  only  by  trial  that  every  thing 
is  performed.  If  the  firft  (liell  falls  very  much  ihoit  of 
the  mark,  a  little  more  powder  is  added  ;  and,  m  can¬ 
nonading,  the  corretlion  is  made  by  varying  the  cleva- 
tioii. 

We  hope  to  he  forgiven  by  the  eminent  mathemati¬ 
cians  for  thefe  obfen^atlons  on  their  theories.  ^  They  by 
no  means  proceed  from  any  difrefpedt  for  their  labours. 
We  are  not  ignorant  of  the  almofl  infiiperable  diificul- 
ty  of  the  tailf,  and  we  admire  the  ingenuity  with  which 
fomc  of  them  have  cfintrived  to  introduce  iiTto  their  an**- 
lyfis  reafonable  fubflltations  for  tliofc  terms  v^diich  weiild 
render  the  eqiiatioiiS  intmdlable.  But  w'e  miid^  IHU 
fay,  upon  their  own  authority,  that  thefe  are  but  inge¬ 
nious  guefTcs,  and  that  experiment  is  the  toncliftone  by 
which  they  mould  thefe  fubiUtations ;  and  when  they 
have  found  a  coincidence,  they  have  no  motive  to  make 
^iiv  alteration.  Now,  when  we  have  fuch  a  latitude  for 
*our  meafure  of  the  air’s  refdiance,  that  we  may  take  it 
of  any  vah*J,  from  one  to  three,  it  is  no  wonder  that 
efomp'enfations  of  errors  fhoiild  produce  a  coincidence  ; 
but  where  is  the  coincidence  ?  'I'he  theorift/w^/^f^/j  the 
hall  to  fet  cut  with  a  certain  velocity,  and  his  theory 
gives  a  certain  range  ;  and  this  range  agrees  w  ith  obfer- 
vation— but  how  ?  Who  knows  the  \ajlocity  of  the  ball 
in  the  experiment  ?  This  is  concluded  from  a  theory  in¬ 
comparably  more  uncertain  than  that  of  the  motion  in 
u  refilling  medium. 

The  experiments  of  Mr  Robins  and  Dr  Hutton  ihow, 
in  the  mod  incontrovertible  manner,  that  the  refillance 
to  a  motion  exceeding  i  lOO  feet  in  a  fecond,  fs  almofl 
three  times  greater  than  in  the  duplicate  ratio  to  the  re- 
fiflance  to  moderate  velocities.  Euler’s  tranflator,  in 
his  comparifon  of  the  author’s  trajedones  with  experi¬ 
ment,  fuppofes  it  to  be  no  greater.  Yet  the  coincidence 
Is  very'  great.  I'he  fame  may  be  faid  of  the  Chevdier 
de  Borda’s.  Nay,  the  fame  may  be  faid  of  Mr  Ro¬ 
bins’s  own  pradical  rules ;  for  he  makes  his  F,  which 
correfponds  to  our  a,  almoll  double  uf  what  thefe  au- 
'tliors  do,  and  yet  his  rules  are  confirmed  by  pradice. 
Our  obfervations  are  theretbre  well  founded. 

5^  But  it  mufl  not  be  inferred  from  all  this,  that  the 

h  ftill  phylical  theory  is  ©f  no  ufe  to  the  pradical  artillerifl. 
fome  ufe  in  It  plainly  (hows  him  the  impropriety  of  giving  the  pro- 
pra<aice,  jedile  an  enormous  velocity.  This  velocity  is  of  no  ef- 
fed  after  200  or  300  yards  at  far  the  ll,  becaiife  it  is  fo 
rapidly  reduced  by  the  prodigious  refillance  of  the  air. 
Mr  Robins  has  deduced  feveral  pradical  maxims  of  the 
greatell  importance  from  wliat  we  already  know  of  this 
fubjed,  and  which  could  hardly  have  been  even  conjec¬ 
tured  without  this  knowledge.  See  Gunnery. 

And  may  ^t  mild  flill  be  acknowledged,  that  this  brancli 

be  brought  of  phyfical  fcience  is  highly  iuterelling  to  the  philofo- 
to  greater  pher  ;  nor  fiiould  wt  defpair  of  carrying  it  to  greater* 
pirfcdion.  perfddlon.  The  defeds  nrife  almofl  entirely  from  our 
ignorance  of  the  law  of  variation  of  the  air’s  refillance. 
Experiments  may  be  contrived  much  more  conducive 
to  our  information  here  than  thofe  commonly  reforted 
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to.  The  oblique  flights  of  projedllcs  ai’e,  ns  weTinve 
fecn,  of  very  complicated  inveiligation,  and  ill  fitted  far 
Iiiftruding  us  ;  but  numerous  and  well  contrived  expe¬ 
riments  on  the  perpendicular  afeents  are  of  great  fim* 
plicity,  being  affeded  by  nothing  but  the  air’s  refilN 
ance.  .  To  make  them  inllnidivc,  we  think  that  tlr^ 
following  plan  might  be  purfued.  Let  a  fet  of  expe¬ 
riments  be  premifed’  for  afcertaiiiing  the  initial  veloci¬ 
ties.  Then  let  flieUs  be  difeharged  perpendicularly 
with  great  varieties  of  denfity  and  velocity,  and  let  no¬ 
thing  be  attended  to  but  the  height  and  the  tnne  ;  even 
a  confiderable  deviation  from  the  perpendicular  will  not 
affcd  either  of  thefe  circuraftances,  and  the  efFed  of 
this  circnmflance  can  eafily  be  computed.  The  fieight 
can  be  afeertained  with  fufficient  precifion  for  veiy  va¬ 
luable  information  by  their  light  or  fmoke.  It  is  evi¬ 
dent  that  thefe  experiments  will  give  dire^  informa¬ 
tion  of  the  air’s  retarding  force  ;  and  every  experiment 
gives  us  two  meafiires,  viz.  the  afeent  and  defeent :  and 
the  comparifon  of  the  times  of  afeent  and  defeent,  com-^ 
blued  with  the  obferved  height  in  one  experiment  made 
with  a  great  initial  velocity,  will  give  us  more  informa¬ 
tion  concerning  the  air’s  relifiance  than  50  ranges.  If 
■we  fhould  fuppofe  the  rcfifiance  as  the  fquare  of  the  ve¬ 
locity,  this  comparifon  will  give  in  each  experiment  aa 
exad  determination  of  the  initial  and  final  velocities, 
w’hich  no  other  method  can  give  us.  lliefe,  with  ex- 
perimeiits  on  the  of  horizontal  flights,  w'itli  known 
initial  velocities,  will  give  us  more  inflrudlon  tlil$ 
head  than  any  thing  that  has  yet  been  done ;  and  till 
fomethlng  of  this  kind  is  carefully  done,  w'e  preiumc 
to  fay  that  the  motion  of  bodies  In  a  refilling  medium 
w'ill  remain  in  the  hands  of  the  mathematicians  as  a  mat¬ 
ter  of  curious  fpeculation.  In  the  mean  time,  the 
rules  which  Mr  Robins  has  delivered  in  his  Gunnery 
are  very  ftmple  and  .eafy  in  their  ufe,  and  feeni  to  come 
as  near  the  truth  as  any  w^c  have  met  w'itli.  He  has 
not  Informed  us  upon  what  principles  they  are  founded, 
and  W'e  are  dilpofed  to  think  that  they  are  rather  em¬ 
pirical  than  fcientific.  But  we  profefs  great  defei*ence 
for  his  abilities  and  penetration,  and  doubt  not  but  that 
he  liad  framed  them  by.  means  of  as  fcientific  a  difeuf- 
fion  as  his  knowledge  of  this  new  and  difficult  fubjed 
enabled  him  to  give  it. 

We  fiiall  conclude  this  article,  by  giving  twm  or  three 
tables,  computed  from  the  principles  eflablilhed  above,  culated  otz 
and  which  ferve  to  bring  into  one  point  of  view  tlic  the  precc'' 
chief  circimiflances  of  the  motion  in  a  refilling  medium, 
Although  tiic  refult  of  much  calculation,  as  any  perfon 
who  confiders  the  fubjed  will  readily  fee,  they  nuffi  not 
beconfideredas  offering  any  very  accurate  rcfujts;  or  that, 
in  comparifon  with  one  or  two  experiments,  the  differen- 
ces  lhall  not  be  confiderable.  Let  any  perfon  perufe  the 
publifhed  regifters  of  experiments  which  have  been  made 
with  evcr)mttention,and  hew'ill  fee  fuch  enormous  irregu¬ 
larities,  that  all  expedations  of  perfed  agreement  with 
them  muff  ceafe.  Inthe.expq-imentsat  Woolwichin  1.73  c,  ^ 
which  were  continued  for  feveral  days,  not  only  do  tfic 
experiments  of  one  day  differ  among  themfelvcsi  but  the 
mcapi  of  all  the  experiments  of  one  day  differs  from  the 
mean  of  aU  the  experiments  of  another  no  lefs  than  one 
fourth  of  the  whole.  The  experiments  in  wdiich  the 
greateff  regularity  may  be  expeded,  are  thofe  .made 
with  great  dovritioas.  When  the  elevation  fmall,  the 
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range  is  more  affe£led  by  a  change  of  velocity,  and  ftill 
more  by  any  deviation  from  the  fuppofed  or  Intended  di- 
redllon  of  the  fhot. 

The  firfl  table  fhows  the  ditlance  in  yards  to  which 
a  ball  projedled  with  the  velocity  1 600  will  go,  while 
Its  velocity  is  reduced  one  tenth,  and  the  dlftance  at 
which  it  drops  16  feet  from  the  line  of  its  dire6lion. 
This  table  is  calculated  by  the  refiftance  obfcrved  in  Mr 
Robins’s  experiments.  The  firft  column  is  the  weight 
of  the  ball  in  pounds.  The  fecond  column  remains  the 
fame  whatever  be  the  initial  velocity  ;  but  the  third  co¬ 
lumn  depends  on  the  velocity.  It  Is  here  given  for  the 
velocity  which  is  very  ufual  in  military  fervicc,  and  its 
life  is  to  afTift  us  in  diredling  the  gun  to  the  mark. — 
If  the  mark  at  which  a  ball  of  24  pounds  Is  directed  is 
474  yards  diftant,  the  axis  of  the  piece  mud  be  pointed 
1 6  feet  higher  than  the  mark.  Thefe  defle6lIons  from 
the  line  of  direction  are  nearly  as  tlie  fquares  of  the 
diftances. 


I. 

II. 

III. 

2 

4 

9 

18 

32 

92 

J2I 

139 

200  1 

272 

420 

428 

456 

470 

479 . 

The  next  table  contains  the  ranges  in  yards  of  a  24 
pound  fhot,  projected  at  an  elevation  of  45^,  with  the 
different  velocities  in  feet  per  fecond,  expreffed  In  the 
hrft  column.  The  fecond  column  contains  the  dihanccs 
to  which  the  ball  would  go  in  vacuo  In  a  horizontal 
plane;  and  the  third  contains  the  diflances  to  which  it 
will  go  through  the  air.  The  fourth  column  is  added, 
to  fhow  the  height  to  which  it  rifes  In  the  air  ;  and  the 
fifth  fhows  the  ranges  corrected  for  the  diminution  of  the 
air’s  denfity  as  the  bullet  afeends,  and  may  therefore  be 
called  the  correSed  range. 


I. 

II. 

III. 

IV. 

V. 

2C0 

416 

349 

ic6 

360 

400 

1664 

1 121 

33B 

1 150 

6co 

3740  : 

1812 

606 

1859 

800 

6649 

2373 

866 

2435 

1000 

10390 

2845 

1138 

2919 

1200 

14961 

3259 

1375 

3343 

1400 

20364 

3640 

1606 

3734 

j6co 

26597 

3950 

1814 

4050 

1800 

33663 

4235 

1992 

4345 

2000 

41559 

4494 

2168 

4610 

2200 

50286 

4720 

2348 

4842 

2400 

59846 

4917 

2460 

5044 

2600 

51C6 

2630 

5238 

2800 

5293 

2762 

5430 

3000 

5455 

2862 

5596 

3200 

5732 

yj  mi  •  •  •  •  • 

'Jfe  of  the  The  initial  velocities  can  never  be  pufhed  as  far  as 
iU  table.,  we  have  calculated  for  in  this  table  ;  but  we  mean  it 
for  a  table  of  more  extenfive  ufe  than  appears  at  firft 
fight.  Recolletfi:,  that  while  the  proportion  of  the  ve- 
VoL.  XV.  Part  11.  . 
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locity  at  the  vertex  to  the  terminal  velocity  remains  the 
fame,  the  curves  will  be  fimilar  :  therefore,  if  the  initial 
velocities  are  as  the  fquare-roots  of  the  diameters  of  the 
balls,  they  will  deferibe  fimilar  curves,  and  the  ranges 
will  be  as  the  diameters  of  the  balls. 

Therefore,  to  have  the  range  of  a  1 2  pound  fliot,  if 
projected  at  an  elevation  of  45,  with  the  velocity  1500; 
fuppefe  the  diameter  of  the  12  pounder  to  be  d,  and 
that  of  the  24  pounder  D  ;  and  let  the  velocities  be 
and  V  :  Then  fay,  >v/^:  h)  1500,  'to  a  fourth 
proportional  V.  If  tlie  24  pounder  be  projected  •with 
the  velocity  V,  It  will  deferibe  a  cuiwc  fimilar  to  that 
defcribed  by  the  12  pounder,  having  the  initial  veloclty 
1500.  Therefore  find  (by  interpolation)  the  range  of 
the  24  pounder,  having  the  initial  velocity  V.  Call  this 
R.  Then  D  :  R  :  r,  the  range  of  the  12  pounder 

which  was  wanted,  and  which  is  nearly  3380  yards. 

We  fee  by  this  table  the  imnicnfe  difference  bctwx'en 
the  motions  through  the  air  and  in  a  void.  We  fee 
that  the  ranges  through  the  air,  inftead  of  Iiicrealing  in 
the  duplicate  ratio  of  the  Initial  velocities,  really  in- 
creafe  llower  than  tliofe  velocities  in  all  cafes  of  mili- 
taiy  fervice  ;  and  in  the  moil  ufual  cafes,  viz.  from  800 
to  1600,  they  Increafe  nearly  as  the  fquare-roots  of  the 
velocities. 

A  fet  of  fimilar  tables,  made  for  different  elevations, 
would  almoft  complete  what  can  be  done  by  theoiy, 
and  would  be  much  more  expeditious  in  their  ufe  than 
Mr  Euler’s  Trajedoiies,  computed  with  great  labour 
by  his  Englifli  tranflator. 

The  fame  table  may  alfo  ferve  for  computing  the 
ranges  of  bomb-fficlls.  \Ve  have  only  to  find  wdiat  muff: 
be  the  initial  velocity  of  the  24  pound  fliot  which  cor- 
refponds  to  the  propofed  velocity  of  the  ffiell.  This 
mull  be  deduced  from  the  diameter  and  weight  of  the 
ffiell,  by  making  the  velocity  of  the  24  pounder  fiich, 
that  the  ratio  of  its  weight  to  the  refiftance  may  be  the 
fame  as  in  the  ffiell. 

That  the  reader  may  fee  with  one  glance  the  rela¬ 
tion  of  thofe  different  quantities,  w^e  have  given  this 
table,  expreffed  in  a  figure  (fig.  10).  The  abfcilfa, 
or  axis  DA,  is  the  fcalc  of  the  Initial  velocities  In  feet 
per  fecond,  mcafnred  on  a  fcale  of  400  equal  parts  InReiat;onof 
an  inch.  The  ordinates  to  the  curve  ACG  exprefs  the  the  diffe- 
yards  of  the  range  on  a  fcale  containing  800  yards  InT*?^  quan- 
an  inch.  The  ordinates  to  the  curve  exprefs 

(by  the  fame  fcale)  the  height  to  which  the  ball  rifes 
in  the  air. 

The  ordinate  BC  (drawm  through  the  point  of  the 
abfcIlTa  which  correfponds  to  the  initial  velocity  20Q0) 
is  divided  in  the  points  4,  9,  12,  18,  24,  32,  42,  in 
the  ratio  of  the  diameters  of  cannon*  ffiot  of  different 
weights  ;  and  the  fame  ordinate  is  produced  on  the 
other  fide  of  the  axis,  till  BO  be  equal  to  BA ;  and 
then  BO  is  divided  in  the  fubduplicate  ratio  of  the 
fame  diameters.  Lines  are  drawn  from  the  point  A, 
and  from  any  point  D  of  the  ahfeifla,  to  thefe  divifions. 

We  fee  diftindly  by  this  figure  how  the  effedl  of  the 
initial  velocity  gradually  diminiffies,  and  that  in  very 
great  velocities  the  range  is  very  little  incrcafed  by  its 
augmentation.  The  dotted  curve  AP(^,  fhows  what 
the  ranges  In  vacuo  would  be. 

By  this  figure  may  the  problems  be  folved.  Thus, 
to  find  the  range  of  the  12  pounder,  w^itb  the  Initial 
4  C  velocity 
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velocity  150C.  Set  off  1500  from  B  to  F ;  draw  FH 
parallel  to  the  axis,  meeting  the  line  12A  in  11 ;  draw 
tiie  ordinate  HK  ;  draw  KL  parallel  to  the  axis,  meet¬ 
ing  24  B  in  L  ;  draw  the  oidinate  LM,  cutting  12  D 
iiiV.  MN  is  the  range  required. 
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If  curves,  fiich  as  ACG,  %vere  laid  down  in  the  fame 
manner  for  other  elevations,  all  the  problems  might  be 
folved  with  great  difpatch,  and  with  much  more  accu¬ 
racy  than  the  theory  by  which  the  curves  are  drawn 
can  pretend  to. 


PROJECTION  OF  THE  Sphere. 


Stercogra- 
j)hic  Pro- 
ttelioii  rf 
the  Sphere 


The  projection  of  the  sphere  i*s  a  perfpcaive 
reprefentation  of  the  circles  on  the  furface  ot  the 
fphere  ;  arid  is  varioufly  denominated  according  to  t  le 
‘  different  pofitions  of  the  eye  and  plane  of  pr^cdtion. 
There  are  three  principal  kinds  of  projedtion  ;  the 
Piereo^raphic,  the  orthographic,  and  gnomonic.  In  the 
ilercographic  projeftion  the  eye  is  fuppofed  to  be  pla¬ 
ced  on  the  furface  of  the  fphere  ;  in  the  orthographic 
it  is  fuppofed  to  be  at  an  infinite  diftance  ;  and  m  the 
gnomonic  projedioii  the  eye  is  placed  at  the  centre  o 
the  fphere.  Other  kinds  of  projeaion  are,  the  globular, 
Mercator's,  fcemgraphic,  &c.  for  which  fee  the  articles 
Geography,  Navigation,  Perspective,  &c. 

Definitions. 

I,  The  plane  upon  which  the  circles  of  the  fphere 
are  deferibed,  is  called  the  plane  of  prnjeSion,  or  the  pn- 
viitive  circle.  Tlie  pole  of  this  circle  is  the  pole  of  pro- 
jtaion,  and  the  place  of  the  eye  is  the  projedlng  point. 

2.  The  line  of  mcafures  of  any  circle  of  the  iphere 
that  diameter  of  the  primitive,  produced  indefinitely, 
which  paffes  tlirough  the  centre  of  the  projeaed  circle. 

Axiom. 

The  projeaion,  or  reprefentation  of  any  point,  is 
where  tlie  ftralght  line  drawn  from  it  to  the  pro- 
jeding  point  liiterfeds  the  plane  of  projedlon. 

S  E  C  1'  I  O  N  L 

Of  the  Stereographic  ProjeBion  of  the  Sphere. 

In  the  fiereographic  projedion  of  the  fphere,  the 
eye  is  placed  on  the  furface  of  the  fplitre  in  the  pole  of 
the  great  circle  upon  which  the  fphere  is  to  be  projed- 
td.  The  projedion  of  the  hemifphere  oppofite  to  the 
eye  falls  within  the  primitive,  to  which  this  projedlon 
is  generally  limited  :  it,  however,  may  be  extended  to 
the  other  hemifphere,  or  that  wherein  the  eye  Is  placed, 
the  projedlon  of  which  falls  without  the  primitive.  ^ 

As  all  circles  in  this  projedion  are  projeded  cither 
into  circles  or  ftraight  lines,  which  are  eafily  deferibed, 
it  is  therefore  more  generally  underdood,  and  by  many 
preferred  to  the  other  projedions. 

Proposition  I.  Theorem  I. 

Every  great  circle  which  paffes  tlnxiugh  the  projeding 
point  is  projeded  into  a  ftraigUt  line  palling  through 
the  centre  of  the  primitive ;  and  eveiy  arch  of  it, 
reckoned  from  the  other  pole  of  the  primitive,  is  pro¬ 
jeded  into  its  feimtangent^ 


Let  ABCD  (fig.  I.)  be  a  great  circle  palling  thro’ Stere^ra-i 
A,  C,  the  pdes  of  the  primitive,  and  interfedling  it  I'n 
the  line  of  common  fedion  BED,  E  being  the  centre  sphere. 

of  the  fphere.  From  A,  the  projeding  point,  let  there  - - - ^ 

be  draw^i  llraight  lines  AP,  AM,  AN,  any  plate 

number  of  points  P,  M,  N,  Q,  in  the  circle  ABCD  :  ccccxiX^ 
tliefe  lines  will  interfed  BEDj  which  is  in  the  fame 
plane  with  them.  Let  them  meet  it  in  the  points 
p,  m,  tiy  q;  then  p,  m,  n,  q,  are  the  projedions  of  P, 

M,  N,  hence  the  whole  circle  ABCD  Is  projeded 
into  the  llraight  line  BED,  palling  through  the  centre 
of  the  primitive. 

Again,  becaufe  the  pole  C  is  projeded  into  E,  and 
the  point  M  into  m;  therefore  the  arch  CM  is  projed¬ 
ed  into  the  llraight  line  E  m,  which  is  the  femltangciit 
of  the  arch  CM  to  the  radius  AE.  ^  In  like  manner, 
the  arch  CP  is  projeded  into  its  femitangent  E/,  ^c. 

^  Corollaries. 

I.  Each  of  the  quadrants  contiguous  to  the  projed-* 
ing  point  is  projeded  into  an  indefinite  llraight  line, 
and  each  of  thofe  that  are  remote  Into  a  radius  of  the 
primitive. 

z.  Every  fmall  circle  which  pafles  through  the  pyo- 
jeding  point  is  projeded  into  that  llraight  line  which 
is  Its  common  fedion  with  the  primitive. 

Every  ftraight  line  in  the  plane  of  the  primitive, 
and  produced  indefinitely,  is  the  projection  ot  fome 
circle  qii  the  fphere  paffing  through  the  projeding 

point.  ^  ^ 

4.  The  piojedlon  of  any  point  in  the  fuiTace  ot  the 
fphere,  is  dillant  from  the  centre  of  the  primitive,  by 
ihe  femitangent  of  the  diftance  of  that  point  from  the 
pole  oppofite  to  the  projeding  point. 

Proposition  II.  Theorem  TI.^ 

Every  drcle  on  the  fphere  which  does  not  pafs  through 

the  projeding  point  is  projeded  into  a  circle. 

If  tlie  given  circle  be  panill'el  to  the  primitive,  then 
a  llraight  line  drawn  from  the  projeding  point  to  any 
point  in  the  circumference,  and  made  to  revolve  about 
the  circle,  will  deferibe  the  furface  of  a  cone  ;  which 
being  cut  by  the  plane  of  projedlon  parallel  to  thebafe^,- 
the  ledion  will  be  a  circle.  See  CoMC-Sedions. 

But  if  the  circle  MN  (fig.  2.)  be  not  parallel  to  the 
primitive  circle  BD,  let  the  gieat  circle  ABCD,  pai- 
fing  through  the  projeding  point,  cut  it  at  light  angles 
in  the  diameter  MN,  and  the  primitive  in  the  ^ameter 
BD.  Through  M,  in  the  plane  of  the  great  circle,  let 

ME  be  drawn  parallel  to  131)  j  let  AM,  AN  be  joined, 

and 


Bed.  t. 
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,  ,Tr,H,.  The,  bcc*  AB,  ADar-  Vik.  HG=RK .  h™«  iW 

and  BD:  MF  p,,.n.;  thn  anck  AM  la  n,„,l  KHF  .«  <q«al,  and  ah.  angle  FGH_F  KH-  ■  •  j 

to  AF,  and  the  angle  AMF  or  Awn  IS  equal  to  ANM.  Corollaries  •— v - - 

Hence  the  conic  furface  dcfcHbcd  by  the  revolut.on  of  Corollaries. 

‘  '  1  _  .  ^,4., .TO  n  angle  contained  by  any  two  circles  of  the 

fphere  is  equal  to  the  angle  formed  by  their  projcc- 
tiotis.  For  the  tangents  to  thefe  circles  on  the  iphere 
are  projected  into  Itraight  lines,  whicn  eitiicr  cqincide 
with,  or  are  tangents  to,  their  projedions  on  the  pnmi- 

tive.  , 

2.  An  angle  contained  by  any  two  cirCiCs  or  tn.. 
fphere  is  equal  to  the  angle  formed  by  the  radii  of  their 
projedions  at  the  point  of  interfedion. 


am  about  the  circle  MN  is  cut  by  the  primitive  in  a 
fubcontraiy  polition  ;  therefore  the  feaioii  is  in  this 
cafe  lilttwi'fe  a  circle. 

Corollaries. 

1.  The  centres  and  poles  of  all  arcles  parallel  to  the 
primitive  have  their  projeftlons  In  its  centre.  _ 

2.  The  centre  and  poles  of  every  circle  inclined  to 
the  'piimitive  have  their  projeaions  In  the  line  of  mea- 

2  All  projcAed  great  circles  cut  the  primitive  in 
two  points  diametrically  oppofite  ;  and  every  circle  m 
tlie  plane  of  projc-aion,  which  palfes  through  the  extre¬ 
mities  of  a  diametei-  of  the  primitive,  or  through  the 
proieftlons  of  two  points  that  are  diametrically  oppo- 
I'lte  on  the  fph.TC,  is  the  projcaion  of  fome  great 
circle. 


Proposition  IV.  1'keorem  IV. 

The  centre  of  a  projeded  great  circle  Is  diHant 
the  centre  of  the  primitive;  the  tangent  of  the  incli¬ 
nation  of  the  great  circle  to  the  primitive,  and  its  ra¬ 
dius,  is  the  fecant  of  its  inclination. 


cle  Let  MNG  (fig.  4-)  ‘he  projeaion  of  a  great 

A.  A  taneent  to  anv  circle  of  the  fphere,  which  does  meeting  the  piimitive  in  the  extremities  oi  the 

not  pafs  through  the  projeaing  point,  is  projeacd  into  diameter  MN,  and  let  the  diameter  BD,  perpendicular 
a  taneent  to  that  arclc’s  projcaion  ;  alfo,  the  circular  n^y^t  the  projection  in  F,  G.  Bifea  hG  m 

.  -  A:,.,..  n'rGles  touch  one  another.  vq  iom  NH.  Then,  becaiife  any  angle  con- 


proiedlons  of  tangent  circles  touch  one  another 

c.  The  extremities  of  the  diameter,  on  the  line  ot 
meafures  of  any  projeded  circle,  are  dihant 
centre  of  the  primitive  by  the  femitangents  of  the  lealt 
and  greatetl  di  ftances  of  the  circle  on  the  fphere,  from 

the  pole  oppofite  to  the  projecting  point. 

6.  The  extremities  of  the  diameter,  on  the  line  ot 
meafures  of  any  projeded  great  circle,  are  dillant  from 
the  centre  of  the  primitive  by  the  tangent  and  cotaii- 
o-ent  of  half  the  great  circle’s  inclination  to  the  pnmi- 

O  rvu  VWA.VX.  ^ - - - o  J  1  ^  V  /  . 

7.  The  radius  of  any  projeded  circle  is  equal  tresti^thrllnt  BG°^and  ^fclrcles  which  pafs  through 

thefum,  or  half  the  difference  o^lie  femi  angents  of  ‘  ^  projedions  of  great  circles, 

^dCth^h^entres  m  .^e  L  HI,  peiyiendicHai-  to 

pole  is  within  or  without  the  given  circle.  continued  to  meet  the  primitive 

in  I^,  F ;  then  BL  is  the  meafure  of^th?  great  circle’s 
inclination  to  the  primitive  ;  and  M  F^iraBL. 


H,"  and  join  NH*.  "Then,  becaufe  any  angle  con 
tallied  by  two  circles  of  the  Iphere  is  equal  to  the  angle 
formed  by  the  radii  of  their  projcdioiis  at  the  point  of 
interfedion  ;  therefore  the  angle  contained  by  the  pro- 
pofed  great  circle  and  the  primitive  is  equal  to  tl^. 
Lgle  ENH,  of  which  EH  is  the  tangent,  and  NH 
the  fecant,  to  the  radius  of  the  primitive. 

Corollaries. 

I.  All  circles  which  pafs  through  the  points  M,  N 


Proposition  V.  Theorem  V. 

The  centre  of  projedion  of  a  lets  ciicle  perpendicular 
to  the  primitive,  is  diftant  from  the  centre  ot_  the 
primitive,  the  fecant  of  the  dlilance  of  the  lets  circle 
from  its  ncareft  pole  ;  and  the  radius  of  projediou  is 
the  tangent  of  that  diftaiice. 

I  et  MN  (fig*  5-)  be  the  given  lefs  circle  peipendi- 
ciilar  to  the  primitive,  and  A  the  prcjediiiT  pmnt. 


Proposition  HI*  Theorem  IIL 

A,n  an^le  formed  by  two  tangents  at  the  fame  point 
in  the  furface  of  the  fphere,  is  equal  to  the  angle 
formed  by  their  projedions. 

riate  Let  FGI  and  GH  (fig.  .v)  be  the  two  tangents 
ccccxix  and  A  the  projeding  point;  let  the  plane  AGE  cut 
the  fphere  In  the  circle  AGL,  ana  the  primitive  in  the 
line  BML.  Alfo,  let  MN  be  the  line  of  common  fec- 
tlon  of  the  plane  AGH  with  the  prim^i^  =  /ben  the 
angle  FGH-:LMN.  If  the  plane  FGH  be  parallel 

to^’the  primitive  BLD,  the  prop/jtlon  is  mamfe  I  f  A'N'To'mc^t  dm  diameter  BD  /oduced 

not,  through  any  point  K  m  AG  produced,  let  t  e  _  projeded  diameter  of 

plane  FKH,  P-bel cheie  J  bifed  GH  in  ^and  C  wil/be  its 
meet  J 

AGE 
lines 

fore  the  angle  AMLerAlVT.  Jmt  lume  ^  -  j...  ^  .  ..nd  _ 

pole  of  BLD,  the  chords,  and  confequent/  the  armies  +  p^-imkiv?  at  N  ;  but  the  arch  ND  I^ 

Xb  nL,  are  equal,  and  the  arch  ABG.sthe/umo  gentjo  p,i, 

the  arches  AL,  BG  ;  hence  the  angle  AML  is  cqu  tangent,  and  EC  the  fecant  of  the 

lo  an  angle  at  tb/circumffi.nce  luftance  of  the  lefs  circle  from  its  pole  to  thcTudius  .f 

and  therefore  equal  to  nGI  or  I't/lv,  eoniequenuy  .  .  . 

•  die  angle  FGK-:^FKG,  anJ  the  fide  FG=FK.  In  the  pum  . 


tberefore  NC  Is  a  taa- 
is  the 
D  : 


Pr*' 
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Stereofifra-  PROPOSITION  VI.  THEOREM  VI. 

phic  Pro* 

jf(5lior'  of  The  proje6lIon  of  the  poles  of  any  circle,  inclined  to 
^he  Sphere.  primitive,  are.  In  the  line  of  meafures,  diftant 

from  the  centre  of  the  primitive,  the  tangent,  and 
cotangent,  of  half  its  inclination. 


Let  MN  (fig.  6.)  be  a  great  circle  perpendicular  to 
the  primitive  ABCD,  and  A  the  projeding  point;  then 
P,  />  are  the  poles  of  MN,  and  of  all  Its  parallels  w  n, 
&c.  Let  AP,  A  p  meet  the  diameter  BD  in  F/, 
which  will  therefore  be  the  projedled  poles  of  MN  and 
its  parallels.  The  angle  BEM  is  the  inclination  of  the 
circle  MEN,  and  its  parallels,  to  the  primitive :  and 
becaufe  BC  and  MP  are  quadrants,  and  MC  common 
to  both  ;  therefore  PC  BM  :  and  hence  PEC  Is  alfo 
the  Inclination  of  MN  and  its  parallels.  N  'w  EF  is 
the  tangent  of  EAF,  or  of  half  the  angle  PEC  the  In¬ 
clination  ;  and  E/  is  the  tangent  of  the  angle  EA  /’; 
but  E  A  /  is  the  complement  of  EAF,  hence  E y  is  the 
cotangent  of  half  the  inclination. 


Corollaries, 

1.  The  proje6lIon  of  that  pole  which  is  nearefl  to 
the  proje£ling  point  is  without  the  primitive,  and  the 
proje£fion  of  the  other  within. 

2.  I'he  projected  centre  of  any  circle  Is  always  be¬ 
tween  the  projedfion  of  its  neareft  pole  and  the  centre 
of  the  primitive;  and  the  projedfed  centres  of  aU  circles 
are  contained  between  their  projedled  poles. 


Proposition  VII.  Theorem  VII. 

Equal  arches  of  any  two  great  circles  of  the  fphere 
will  be  Intercepted  between  two  other  circles  drawn 
on  the  fphere  through  the  remote  poles  of  thofe  great 
circles. 

Let  AGB,  CFD  (fig.  y.)  be  two  great  circles  of  the 
fphere,  whofe  remote  poles  are  E,  P  ;  through  which 
draw  the  great  circle  PBEC,  and  lefs  circle  PGE,  In- 
terfeairg  the  great  circles  AGB,  CFD,  in  the  points 
B,  G,  and  D,  F ;  then  the  arch  BG  is  equal  to  the 
arch  DF. 

Becaufe  E  is  the  pole  of  the  circle  A  GB,  and  P  the 
pole  of  CFD,  therefore  the  arches  EB,  PD  are  equal ; 
and  fince  BD  is  common  to  both,  hence  the  arch  ED 
is  equal  to  the  arch  PB.  For  the  fame  reafon,  the 
arches  EF,  PG  are  equal;  but  the  angle  DEF  is 
equal  to  the  angle  BPG  :  hence  thefe  triangles  are 
equal,  and  therefore  the  arch  DF  is  equal  to  the  arch 


Proposition  VIII.  Theorem  VIII. 

If  from  either  pole  of  a  projedled  great  circle,  two  ftraight 
lines  be  drawn  to  meet  the  primitive  and  the  pro- 
jeaion,  they  will  Intercept  fimilar  arches  of  thefe 
circles. 

On  the  plane  of  projedlion  AGB  (fig.  7.)  let  the 
great  circle  CFD  be  projedled  into  cfj,  and  its  pole  P 
into  /> ;  through  a  draw  the  flraight  lines  />  (>  /,  then 

are  the  arches  03,  fd  fimilar. 

^  Since  p  d  lies  both  In  the  plane  AGB  and  APBE, 
It  IS  in  their  common  fedlion,  and  the  point  B  Is  alfo 
in  their  common  fedlion  ;  therefore  /  d  paffes  tlirouo-h 
tne  point  B.  In  like  manner  it  may  be  fhown  tliat 
the  hne  yy'pafi'es  through  G.  Now  the  points  D,  F 
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are  projedled  into  d,  f :  hence  the  arches  FD,  fdzrz  fi.  Stereogra- 
milar;  but  GB  is  equal  to  FD,  therefore  the  inter- 
cepted  arch  of  the  primitive  GB  is  fimilar  to  the  pro-itf 
jeded  arch/r/.  ^ 

Corollary. 

^  Ffence,  if  from  the  angular  point  of  a  projedled  fphe- 
rical  angle  two  flraight  lines  be  drawn  through  the 
projedled  poles  of  the  containing  fides,  the  intercepted 
arch  of  the  primitive  wdll  be  the  meafure  of  the  fpheri- 
cal  angle. 

Proposition  IX.  Problem  L 

To  deferibe  the  projedlion  of  a  great  circle  through 

two  given  points  in  the  plane  of  the  primitive. 

Let  P  and  B  be  given  points,  and  C  the  centre  of 
the  primitive. 

1.  When  one  point  P  (fig.  8.)  is  the  centre  of  the 
primitive,  a  diameter  drawn  through  the  given  points 
will  be  the  great  circle  required. 

2.  When  one  point  P  (fig.  9.)  is  In  the  circumfe¬ 
rence  of  the  primitive.  Through  P  draw  the  diameter 
PD  ;  and  an  oblique  circle  defciibed  through  the  three 
points  P,  B,  D,  will  be  the  projedlion  of  the  required 
great  circle, 

3.  When  the  given  points  are  neither  in  the  centre 
nor  circumference  of  the  primitive.  Through  either  of 
the  given  points  P  (fig.  10)  draw  the  diameter  ED, 
and  at  right  angles  thereto  draw  the  diameter  EG. 

From  F  through  P  draw  the  ftraight  line  FPH,  meet¬ 
ing  the  circumference  in  H  ;  draw  the  diameter  HI, 
and  draw  the  ftraight  line  FIK,  meeting  ED  produced 
in  D  ;  then  an  arch,  terminated  by  the  circumference, 
being  deferibed  through  the  three  points  P,  B,  K,  wiU 
be  the  great  circle. 

Proposition  X.  Problem  II. 

To  deferibe  tlie  reprefen tation  of  a  great  circle  about 

any  given  point  as  a  pole. 

Let  P  be  the  given  pole,  and  C  the  centre  of  the 
primitive. 

1.  When  P  (fig.  8.)  is  in  the  centre  of  the  primitive,, 
then  the  primitive  will  be  the  great  circle  required. 

2.  When  the  pole  P  (fig.  1 1  )  is  in  the  circumfe¬ 
rence  of  the  primitive,  "i  hrough  P  draw  the  diameter 
PE,  and  the  diameter  AB  drawn  at  right  angles  to  PE 
will  be  the  projedled  great  circle  required. 

3  When  the  given  pole  is  neither  in  the  centre  nor 
circumference  of  the  primitive.  U’h rough  the  pole  P 
(fig.  12.)  draw  the  diameter  AB,  and  draw  the  diame-  Platt 
ter  DE  perpendicular  to  AB  ;  through  E  and  P  draw^^^^^^* 
the  ftraight  line  EPF,  meeting  the  circumference  in  F. 

Make  FG  equal  to  FD  ;  through  E  and  G  draw  the 
ftraight  line  EGH,  meeting  the  diameter  AB  produ¬ 
ced  if  iiecefTary  in  H  ;  then  from  the  centre  H,  wilk 
the  radius  HE,  deferibe  the  oblique  circle  DIE,  and  it 
will  be  the  projedlion  of  the  great  circle  required 

Or,  make  DK  equal  to  FA ;  join  EK,  which  inter- 
fedls  the  diameter  AB  in  I;  then  through  the  three 
points  D,  I,  E,  deferibe  the  oblique  circle  DIE. 

Proposition  XI  Problem  III.  f 

To  find  the  poles  of  a  great  circle. 

I.  When  the  given  great  circle  is  the  primitive.  Its 
centre  is  the  pole. 

2.  To 
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2.  To  find  the  pole  of  the  right  circle  ACB  (fig.  1 1.) 
Draw-  the  diameter  PE  perpendicular  to  the  given  circle 
AB !  and  its  extremities  P,  E  are  the  poles  of  the  circle 
ACB. 

3.  To  find  the  pole  of  the  oblique  circle  DEF  (fig. 
13.)  Join  DF,  and  perpendicular  thereto  draw  the 
diameter  /  B,  cutting  the  given  oblique  circle  DEF 
in  E.  Draw  the  ftraight  line  FEG,  meeting  the  cir¬ 
cumference  in  G.  Make  GI.  GH,  each  equal  to  f  D; 
then  FI  being  joined,  cuts  the  diameter  AB  in  P,  the 
lower  pole  ;  through  F  and  H  draw  the  ftraight  line 
FH  /’,  meeting  the  diameter  B  produced  in  /,  which 
will  be  the  oppofite  or  exterior  pole. 


Proposition  XII.  Problem  IV. 

To  deferibe  a  kfs  circle  about  any  given  point  as  a  pole, 

and  at  any  given  diftance  from  that  pole. 

1.  When  the  pole  of  the  lefs  circle  is  in  the  centre 
of  the  piimitive  ;  then  from  the  centre  of  the  primitive, 
with  the  femitaugent  of  the  diftance  of  the  given  circle 
from  its  pole,  deferibe  a  circle,  and  it  will  be  the  pro- 
jedfion  of  the  lefs  circle  required. 

2.  If  the  given  pole  is  in  the  circumference  of  the 
primitive,  from  C  (fig.  14.),  the  centre  of  the  primitive, 
fet  off  CE  the  fecant  of  the  diftance  of  the  lefs  circle 
from  its  pole  P  ;  then  from  the  centre  E,  with  the  tan¬ 
gent  of  the  given  diltance,  deferibe  a  circle,  and  it  will 
be  the  lefs  circle  required.  -Or,  make  PG,  PF  each 
equal  to  the  chord  of  the  diftance  of  the  lefs  circle  from 
its  pole.  Through  B,  G,  draw  the  ftralgl'.t  line  BGD 
meeting  CP  produced  in  D  :  biiedf  GD  in  H,  and 
draw  HE  perpendicular  to  GD;  and  meeting  PD  in 
E,  then  E  is  the  centre  of  the  leis  circle. 

3.  When  the  given  pole  is  neither  in  the  centre  nor 
circumference  of  the  primitive.  Through  P  ( _;g.  15.), 
the  given  pole,  and  C  the  centre  of  the  primitive,  draw 
the  diameter  AB,  and  draw-  the  diameter  DE  perpen¬ 
dicular  to  A.B  f  join  EP,  and  produce  it  to  meet  the 
primitive  in  p  ;  make  /  F,  p  G,  each  equal  to  the  chord 
of  the  diftance  of  the  lefs  circle  from  its  pole;  join  EF 
w'hich  interfeas  the  diameter  AB  in  H ;  from  E  through 
G  draw  the  ftraight  line  EGI,  meeting  the  di-ameter 
AB  produced  in  I  ;  bifea  HI  in  K:  1  hen  a  circle  de- 
fcrlbed  from  the  centre  K,  at  the  diftance  KH  or  KI, 
will  be  the  projedion  of  the  lefs  circle. 

Proposition  XIII.  Problem  V. 

To  find  the  poles  of  a  given  lefs  circle. 

The  poles  of  a  lefs  circle  are  alfo  thofe  of  its  parallel 
great  circle.  If  therefore  the  parallel  great  circle  be 
given,  then  its  poles  being  found  by  Prob.  HI.  will  be 
thofe  of  the  lefs  circle.  But  if  the  parallel  great  circle 
be  not  given,  let  HMIN  (fig.  15*) 
circle.  Through  its  centre,  and  C  the  centre  ot  the  pri¬ 
mitive,  draw  the  line  of  mcafures  lA  HB  ;  and  draw  the 
diameter  DE  perpendicular  to  it,  alfo  draw  the  firaiglit 
line  EHF  meeting  the  primitive  in  F  ;  make  F  equal 
to  the  chord  of  the  diftance  of  the  lefs  circle  from  its 
pole  ;  join  E  arid  its  intevfedfion  P  with  the  diame¬ 
ter  AB  is  the  interior  pole.  Draw  the  diameter  CL 
through  E  and  L,draw  ELy  meeting  the  diameter  AB 
produced  in  y  ;  then  q  is  the  external  pole.  Or  thus  : 
Join  El  interfering  the  primitive  in^  G  ;  join  alfo 
EH,  and  produce  it  to  meet  the  primitive  in  F,  bifer 
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the  arch  GF  in  /;  from  E  to  /?  draw  the  ftraight 
EP  A  and  P  is  the  pole  of  the  given  lefs  circle. 

Proposition  XIV.  Problem  VI. 
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To  meafure  any  arch  of  a  great  circle* 


1.  Arches  of  the  primitive  are  meafured  on  the  line 

of  chords.  ^  . 

2.  Right  circles  are  meafured  on  the  line  of  femi- 
tangents,  beginning  at  the  centre  of  the  primitive.  Thus, 
the  meafure  of  the  portion  AC  (fig.  16.)  of  the  right 
circle  DE,  is  found  by  applying  it  to  thc'liiie  of  femi- 
tangents.  The  meafure  of  the  arch  DB  is  found  by 
fubtrading  that  of  BC  from  90'' :  the  meafure  of  the 
arch  AF,  lying  partly  on  each  fide  of  the  centre,  is  ob¬ 
tained  by  adding  the  meafuresof  AC  and  CF.  Laftly, 
To  meafure  the  part  AB,  which  is  neither  terminated  at 
the  centre  or  circumference  of  the  primitive,  apply  C  A 
to  the  line  of  femitangents;  then  CB,  and  the  differerice 
between  the  meafures  of  tliefe  arches,  will  be  that  of 
AB. 

Or  thus.  Draw  the  diameter  GH  perpendicular  to 
DE  ;  then  from  either  extremity,  as  D,  of  this  diame¬ 
ter,  draw  lines  through  the  extremities  of  the  arch  in¬ 
tended  to  be  meafured  ;  and  the  intercepted  portion  of 
the  primitive  applied  to  the  line  of  chords  will  give  the 
raeaiure  of  the  required  arch.  Thus  IK  applied  to  the- 
line  of  chords  will  give  the  meafure  of  AB. 

3.  To  meafure  an  arch  of  an  oblique  circle  :  draw 
lines  from  its  pole  through  the  extremities  of  the  arch 
to  meet  tlie  primitive,  then  the  intercepted  portion  of 
the  primitive  applied  to  the  line  of  chords  will  give  the 
meafure  of  the  arch  of  the  oblique  circle.  Thus,  let 
AB  (fig.  17.),  be  an  arch  of  an  oblique  circle  to  be 
meafured,  and  P  its  pole;  from  P  draw  the  lines  PAD, 
PBE  meeting  the  primitive  in  B  and  E;  then  the  arch 
DE  applied  to  the  line  of  cliords  will  give  the  meafure 
of  the  arch  of  the  oblique  circle  AB. 


Proposition  XV.  Problem  VIL 
To  meafure  any  arch  of  a  lefs  circle. 

Let  DEG  (fig.  18.)  be  the  given  Efs  circle,  and 
DE  the  arch  to  be  meafured  ;  end  its  internal  pole  P  5* 
and  deferibe  the  circle  AIT  parallel  to  the  primitive, 
and  whofe  diftance  from  the  projeding  point  may  be 
equal  to  the  diftance  of  the  given  lefs  circle  from  its 
pole  P  :  then  join  PD,  PE,  which  produce  to  meet 
the  parallel  circle  in  A  and  F.  Now  AF  applied  to  a 
line  of  chords  will  give  the  meafure  of  the^arch  DE  of 
the  given  Icls  circle. 

Proposition  XVI.  Problem  VIII* 

To  meafure  any  fpherical  angle. 

T.  If  the  angle  is  at  the  centre  of  the  primitive,  it  is 
meafured  as  a  plane  angle. 

2.  When  the  angular  point  is  in  the  circumference  of 
the  primitive;  let  A  (^ig.  19.)  be  the  angular  point, 
and  ABE  an  oblique  circle  inclined  to  the  primitive. 
Through  P,  the  pole  of  ABE,  draw  the  line  meet¬ 
ing  the  circumference  in  />:  then  the  arch  lip  is  the 
meafure  of  the  angle  B  \D,  and  the  arch  AF />  is  the 
meafure  of  its  fupplcmcnt  BAF  :  alfo  /'F  is  the  mea¬ 
fure  of  the  angle  BAG,  and  p  ED  that  of  iu  fupple- 
ment* 

1.  It 
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jf  angular*  point  h  neithtT  at  the  centre  nor 
circumference  of  the  primitive.  Let  A  (fig.  20,)  be 
tL*Sph%c.thc  uiigiilar  point,  and  DAH,  or  G  \F  the  angle  to 

- - —  be  meafured,  P  the  pole  of  the  oblique  circle  DAF, 

iMa'c  and  />  the  pole  of  GAH  :  then  from  A,  through  the 
CCCCXX.pQ^jj^g  P/r,  draw  the  flraight  lines  APM,  A/>N,  and 
the  arch  MN  will  be  the  meafnie  of  the  angle  DAH  ; 
and  the  fiipplcment  of  MN  will  be  the  meafure  of  the 
angle  HAF  or  DAG. 

Proposition  XVII,  Problem  IX. 

To  draw  a  great  circle  perpendicular  to  a  projefted 
great  circle,  and  through  a  point  given  in  It. 

Find  the  pole  of  the  given  circle,  then  a  great  circle 
deferibed  through  that  pole  and  the  given  point  will  be 
perpendicular  to  tlie  given  circle.  Hence  if  the  given 
circle  be  the  primitive,  then  a  diameter  drawn  through 
the  given  point  will  be  the  required  perpendicular.  If 
the  given  circle  is  a  right  one,  draw  a  diameter  at  right 
angles  to  it ;  then  through  the  extremities  of  this  dia¬ 
meter  and  the  given  point  deferibe  an  oblique  circle, 
and  it  will  be  perpendicular  to  that  given.  If  the  given 
circle  is  Inclined  to  the  primitive,  let  It  be  reprefeiited 
by  BAD  (fig.  21.),  whofe  pole  Is  P,  anxllct  A  be  the 
point  through  which  the  perpendicular  is  to  be  drawn  : 
then,  by  Prob.  I.  deferibe  a  great  circle  through  the 
points  P  and  A,  and  it  will  be  perpendicular  to  the  ob¬ 
lique  circle  BAD. 

Proposition  XVIIJ.  Problem  X. 

Through  a  point  in  a  projefted  great  circle,  to  deferibe 
another  great  circle  to  make  a  given  angle  with  the 
former,  provided  the  meafnre  of  the  given  angle  is 
not  lefs  than  the  diilance  between  the  given  point  and 
circle. 

Let  the  given  circle  be  the  primitive, and  let  A  (fig. 
J9.)  be  the  angular  point.  Draw  the  diameters  AE,  DF 
perpendicular  to  each  other;  and  make  the  angle  CAG 
equal  to  that  given,  or  make  CG  equal  to  the  tangent 
of  the  given  angle  ;  then  from  the  centre  G,  with  the 
dlilance  GC,  deferibe  the  oblique  circle  ABE,  and  it 
will  make  with  the  primitive  an  angle  equal  to  that 
given. 

If  the  given  circle  be  a  right  one,  let  it  be  APB  (fig. 
22.)  and  let  P  be  the  given  point.  Draw  the  diameter 
GH  perpendicular  to  AB  ;  join  GP,  and  produce  it  to 
a;  make  H  b  ecjual  to  twice  A  a  ;  and  G  b  being  join¬ 
ed  interfe<^s  A  B  in  C.  Draw  CD  perpendicular  to  A  B, 
and  equal  to  the  cotangent  of  the  given  angle  to  the 
radius  PC  ;  or  make  the  angle  CPD  equal  to  the  com¬ 
plement  of  that  given  :  then  from  the  centre  D,  with 
the  radius  DP,  deferibe  the  great  circle  FPE,  and  the 
angle  APE,  or  BPE,  will  be  equal  to  that  given. 

If  APB  (fig.  23.)  is  an  oblique  circle.  From  the 
angular  point  P,  diaw  the  lines  PG,  PC  through  the 
centres  of  the  primitiveand  given  oblique  circle.  Through 
C,  the  centre  of  APB,  draw  GCD  at  right  angles  to 
PG  ;  make  the  angle  GPD  equal  to  that  given  ;  and 
from  the  centre  D,  with  the  radius  DP,  deferibe  the 
oblique  circle  FPE,  and  the  angle  APE,  or  BPE,  will 
l/c  equal  to  that  propofed. 

Proposition  XIX.  Problem  XL 
Any  great  circle  cutting  the  primitive  being  given,  to 
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deferibe  another  great  circle  which  fitall  cut  the  gi- "’tercoern'* 
ven  one  in  a  propofed  angle,  and  have  a  given  arch  P^,*^: 
intercepted  between  the  primitive  and  given  circles,  sphere. 

If  the  given  circle  be  a  right  one,  let  it  be  reprefent-  ^ 

ed  by  APC  (fig.  24.)  ;  and  at  right  angles  thereto  draw 
the  diameter  BPM  ;  make  the  angle  BPF  equal  to  the 
complement  of  the  given  angle,  and  PF  equal  to  the 
tangent  of  the  given  arch  ;  and  from  the  centre  of  the 
primitive  with  the  fecaiit  of  the  fame  arch  deferibe  tiie 
arch  G  g.  Through  F‘draw  FG  parallel  to  AC,  meet- 
ing  G^  In  G  ;  then  from  the  centre  G,  with  the 
tangent  PF,  deferibe  an  arch  no,  cutting  APC  in  I, 
and  join  GI.  Through  G,  and  the  centre  P,  draw  the 
diameter  HK  ;  draw  PL  perpendicular  to  HK,  and 
IL  perpendicular  to  GI,  meeting  PI.,  In  L  ;  then  L 
will  be  the  centre  of  the  circle  HIK,  which  is  that  re¬ 
quired. 

But  if  the  given  great  circle  be  Inclined  to  the  pri¬ 
mitive,  let  It  be  ADB  (fig.  25,),  and  E  Its  centre  : 
make  the  angle  BDF  equal  to  the  complement  of  that 
given,  and  DF  equal  to  the  tangent  of  the  given  arch, 
as  before.  From  P,  the  centre  of  the  primitive,  with 
the  fecant  of  the  fame  arch,  deferibe  the  arch  G^i^,  and 
from  E,  the  centre  of  the  oblique  circle,  with  the  ex¬ 
tent  EF,  deferibe  an  arch  interfe£Iing  G^  in  G.  Now 
G  being  determined,  the  remaining  pait  of  the  opera¬ 
tion  is  performed  as  before. 

When  the  given  arch  exceeds  90%  the  tangent  and 
fccant  of  its  fupplement  are  to  be  applied  on  the  line 
DF  the  contrary  way,  or  towards  the  right ;  the  former 
conftnidlion  being  reckoned  to  the  left. 

Proposition  XX.  Problem  XII. 

Any  great  circle  in  the  plane  of  projc£lion  being  given 
to  deferibe  another  great  circle,  which  fliall  make 
given  angles  with  the  primitive  and  given  circles. 

Let  ADC  (fig.  26.)  be  the  given  circle,  and  Q^its 
pole.  A.bout  P,  the  pole  of  the  primitive,  deferibe  an 
arch  m  n,  at  the  diflance  of  as  many  degrees  as  are  in  the 
angle  which  the  required  circle  is  to  make  with  the  pri¬ 
mitive.  About  Q_the  pole  of  the  circle  ADC,  and 
at  a  diftance  equal  to  the  meafure  of  the  angle  which 
the  required  circle  is  to  make  with  the  given  circle 
ADC,  deferibe  an  arch  on,  cutting  mn  In  Then 

about  «  as  a  pole,  deferibe  the  great  circle  EDF,  cut¬ 
ting  the  primitive  and  given  circle  In  E  and  D,  and  it 
will  be  the  great  circle  required. 

Scholium. 

It  wull  hence  be  an  eafy  matter  to  conftrud  all  the 
various  fpherical  triangles.  The  reader  is,  howeve.r, 
referred  to  the  article  Spherical  TRiGONOMKTKr,  for 
the  method  of  conltructlng  them^  agreeable  to  this  pro- 
jedion  ;  and  alfo  tor  the  application  to  the  refolution  of 
problems  of  the  fphere.  For  the  method  of  projeding 
the  fphere  upon  the  plane  of  the  meridian,  and  of  the 
horizon,  according  to  the  ftercographic  projedion,  fee 
the  article  Geography. 

SECTION  II. 

Of  the  Orthographic  P rejection  of  the  Sphere. 

T HE  orthographic  projedion  of  the  fphere,  is  that  iti 
which  the  eye  is  placed  in  tlic  axis  of  the  plane  of  pro- 

jedion 
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ieftion,  at  an  infinite  diilance  with  refpea  to  the  dia- 
ineter  of  the  fphere  ;  fo  that  at  tlie  fpliere  all  the  vifual 
rays  are  afliimed  parallel,  and  therefore  perpendicular  to 

the  plane  of  projeAion.  _  .  . 

Hence  the  orthot^rapliic  projeclipn  of  any  point  is 
wlicre  a  perpendicular  from  that  point  meets  the  plane 
of  projeaion  ;  and  the  orthographic  rcprefentation  of 
any  obje6l  is  the  figure  fonned  by  perpendiculars  drawn 
from  every  point  of  the  obje(Sl:  to  the  plane  of  piojec- 

This  method  of  projeftlon  Is  ufed  In  the  geometrical 
delineation  of  eclipfes,  occultations,  and  tranfip.  It  is 
alfo  particularly  ufefnl  In  various  other^projeaions,  fuch 
as  the  analcmma.  See  Geography,  occ. 

Proposition  I.  Theorem  I. 

Every  ftralght  line  is  projeaed  into  a  ftniight  line.  _  If 
the  given  line  be  parallel  to  the  plane  of  projeaion, 
it  is  prole^led  into  p.n  equal  ftraight  line  ;  but  if  it  is 
inclined  to  the  primitive,  then  the  given  flraight  line 
will  be  to  its  proje61i»n  in  the  ratio  of  the  radius  to 
the  cofine  of  inclination. 

Let  AB  (fvg.  27.)  be  the  plane  of  proje£tIon,  and 
let  CD  be  a  ili'aight  line  ])arallcl  thereto  :  from  the  ex- 
tremities  C,  U  of  the  llraight  line  CD,  draw  the  lines 
CE,  DF  perpendicular  to  AB  5  then  by  3.  of 
Eucl.  the  interfcaion  EF,  of  the  plane  CEFD,  with 
the  plane  of  projeaion,  is  a  ftraight  line  :  and  becaufe 
the  ftraight  lines  CD,  EF  are  parallel,  and  alfo  CE, 
DF;  therefore,  by  34.  of  I.  of  Eucl.  the  oppofite  Cdes 
a-e  equal ;  hence  the  ftraight  line  CD,  and  its  projec¬ 
tion  EF,  are  equal.  Again,  let  GIl  be  the  propofed 
ftraio-ht  line,  inclined  to  the  primitive;  then  the  lines 
GE^HF  Ixing  drawn  peipendicular  to  AB,  the  inter- 
oepted  portion  EF  will  be  the  projtilion  of  GID 
'riirousthG  draw  GI  parallel  to  AB,  and  the  angle  IGH 
will  be‘equal  to  the  iaclinatlon  of  the  given  line  to  the 
plane  of  proitaioa.  Now  GH  being  the  radius,  GI, 
or  its  equal  EF,  will  be  the  cofine  of  IGH  ;  hence  the 
given  line  GH  is  to  its  projedtion  EF  as  radius  to  the 
cofine  of  inclination.  x 

Corollaries. 
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line  of  common  feaion,  vrill  be  the  projeftion  of 

circle  ABCD.  For  if  from  any  point,  as  G,  m  tire 

circle  ABC,  a  perpendicular  GH  fall  upon  BD,  it  will  .jj^  sphen?, 

alfo  be  perpendicular  to  the  plane  of  the  primitive  :  v— 

therefore  H  is  the  projeaion  of  G.  Hence  the  whole 

circle  is  projeaed  into  BD,  and  any  arch  AG  into  EH 

equal  to  GI  its  fine 

Corollaries. 

1 .  Every  arch  of  a  great  circle,  reckoned  from  its  in- 
terfe£lion  with  the  primitive,  is  proje^Sted  into  its  verfed 

fine.  .  ,  ,  .... 

2.  Every  lefs  circle  perpendicular  to  the  primitive  is 
projcdled  into  its  line  of  common  feiBion  with  the  pri¬ 
mitive,  which  is  alfo  its  own  diameter  ;  and  every  arch 
of  the  feim circle  above  the  primitive,  reckoned  fiom  the 
middle  point,  is  projefttd  into  its  fine. 

3.  Everj''  diameter  of  the  primitive  is  the  proje^fiot 
of  a  great  circle  ;  and  every  chord  the  projefticn  of  a 

Icfb  circle.  ... 

4.  A  fplxerical  angle  at  the  pole  of  the  pnmitive  lO 

projected  into  an  equal  angle. 

Proposition  III.  Theorem  III. 

A  circle  parallel  to  the  primitive  is  projeaed  into  a 
circle  equal  to  iticlf,  and  concentric  with  the  prmii-^ 
live. 

Let  the  lefs  circle  FIG  (fig.  29.)  be  parallel  to  the 
plane  of  the  primitive  BND.  1  he  ftiiup;ht  line  HEf 
wliich  joins  their  centres,  is  perpendicular  to  the  primi¬ 
tive  ;  therefore  E  is  the  projeaion  of  H.  Let  ra.y  radii 
HI  and  IN  perpendicular  to  the  primitive  be  drawn. 

'i'hen  IN,  HE  being  parallel,  are  in  the  fame  plane  ; 
therefore  III,  NE,  tlie  lines  of  common  feaion  of  the 
plane  IE,  wnth  two  parallel  planer,  are  parallel  ;  and 
the  figure  IHLN  is  a  paralielograin.  Flence  NE  zz: 

IH,  and  conrequently  ITG  is  projeaed  into  an  equal 
circle  KNL,  vvhofe  centre  is  E. 

Corollary. 

Tlie  radius  of  \hc  projeaion  is  the  ccfine  of  tlic 
diflanee  of  the  parallel  circle  from  the  pnmitive,  or  the 
fine  of  itsdiftance  from  the  pole  of  the  primitive. 


1.  A  ftraight  line  perpendicular  to  the  plane  of  pro- 

iraion  is  projeaed  into  a  point.  n  w  ..1 

2.  Every  ftraight  line  in  a  plane  paraLel  to  the  pn- 
mitive  is  pojeaed  into  an  equal  and  paraUel  ftraight 


*”‘3.  A  plane  angle  parallel  to  the  primitive  Is  projedted 

into  an  equal  angle.  .  . 

4.  Any  plane  reailineal  figure  praU':!  ^  the  pnmi- 
tlvc  is  projeaed  into  an  equal  and  limilar  nguie. 

5.  The  area  of  any  reailincal  figure  is  to  the  area 
of  its  projeaion  as  radius  to  the  cofine  of  its  inolina- 
tion. 


Proposition  IL  Theorem  II* 

Every  great  circle,  perpendicul^  to  the  primitive,  is 
projeaed  into  a  diameter  of  the  pnmitive  ;  and  eveiy 
arch  of  It,  reckoned  from  the  pole  of  the  primitive,  is 
piojeaed  into  its  fine. 

Let  BED  (fig.  28.)  be  the  primitive,  and  ABCD 
a  great  circle  perpendicular  to  it,  pafling  through  its 
poles  A,  C  j  then  the  diameter  BED^  which  is  their 


Proposition  IV.  Theorem  IV. 

An  inclined  circle  is  projeaed  into  an  cllipfc,  vvhofe 
tranfverfe  axis  is  the  diameter  of  the  circle. 

I.  Let  ELF  (fig.  30.)  be  a  great  ciiele  inclined  to 
the  primitive  EBF,  aiid’EF  their  line  of  common  fec- 
tion.  From  the  centre  C,  and  any  other  point  K,  in 
EF,  let  the  perpendiculars  CB,  KI  be  drawn  In  the 
plane  of  the  priinitive,  and  CL,  KN,  in  the  plane  of 
the  great  circle,  meeting  the  circumference  in  L,  N. 
Let  LG,  ND  be  perpendicular  to  CB,  KI ;  then  G, 
D  are  the  projtaions  of  L,  N.  And  becaufe  the  tii- 
angles  LCG,  NKD  arc  equiangular,  CLh  CG" :  :  NK": 
Die  I  or  EC"  :  CG‘  :  :  EKF  :  DK" :  theieirore  the 
points' G,  D  are  in  the  curve  of  an  ellipfc,  of  which 
EF  is  the  tranfverfe  axis,  raid  CG  the  Icmlconjugatc 
axis. 

Corollaries. 

1.  In  a  projea.cd  great  circle,  the  femiconjngate 
axis  is  the  cofine  of  the  inclination  of  the  great  circle 
to  the  piirr4ti''e*  ^  p  .. 
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2.  Perpefidiculars  to  the  tranfverfe  axis  intercept  cor- 
refponding  arches  of  the  projedlion  and  the  primitive. 

3.  The  eccentricity  of  the  proje6lion  is  the  fine  of 
the  inclination  of  the  great  circle  to  the  primitive. 

Cafe  2.  Let  AQB  (fig.  31.)  be  a  lefs  circle,  in¬ 
clined  to  the  primitive,  and  let  the  great  circle  LBM,  per¬ 
pendicular  to  both,  interfedl  them  in  the  lines  AB,  LM. 
From  the  centre  O,  and  any  other  point  N  in  the  dia¬ 
meter  AB,  let  the  perpendiculars  TOP,  NQ,  be  drawn 
in  the  plane  of  the  lefs  circle,  to  meet  its  circumference 
in  T,  P>Q^  Alfo,  from  the  points  A,  N,  O,  B,  let 
AG,  NI,  OC,  BH,  be  drawn  perpendicular  to  LM  ; 
«nd  from  P,  Q,  T,  draw  PE,  QD,  TF  perpendicu¬ 
lar  to  the  primitive  ;  then  G,  I,  C,  H,  E,  D,  F,  are 
the  proje6llons  of  thefe  points.  Becaufe  OP  is  perpendi¬ 
cular  to  LBM,  and  OC,  PE,  being  perpendicular  to  the 
primitive,  are  in  the  fame  plane,  the  plane  COPE  is  per¬ 
pendicular  to  LBM.  But  the  primitive  is  perpendicular 
to  LBM  ;  therefore  the  common  fedllon  EC  is  peipen- 
dicular  to  LBM,  and  to  LM.  Hence  CP  is  a  parallelo¬ 
gram,  and  EC  OP.  In  like  manner,  FC,  DI,  are 
proved  perpendicular  to  LM,  and  equal  to  OT,  NQ^ 
Thus,  ECF  is  a  ftraight  line,  and  equal  to  the  diameter 
PT.  Let  QR,  DK  be  parallel  to  AB,  LM ;  then 
RO  =  N(^=:  DI  =  KC,  and  PR  X  RT=:  EK  X 
KF.  But  AO  ;  CG  :  :  NO  :  Cl  ;  therefore  AO^  : 
CG'^  ;  :  OR*  ;  DK*  and  EC*  ;  CG*  :  :  EKF  : 
DK*. 
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centre  of  the  primitive,  is  to  the  cofine  of  the  difiance  Orthogn. 
of  the  circle  from  its  own  pole,  as  the  fine  of  the  circle's  f 

inclination  to  the  primitive  is  to  the  radius.  jedfii  n  of 

^  the  Sp  here. 

Proposition  VI.  Problem  I, 

To  deferibe  the  proje6lion  of  a  circle  perpendicular  to 
the  primitive,  and  whofe  diflance  from  its  pole  is 
equal  to  a  given  quantity. 

Let  PA/>  B  (fig.  33.)  be  the  primitive  circle,  and 
P,  ^  the  poles  of  the  right  circle  to  be  proje6led. 

Then  if  the  circle  to  be  proje6led  is  a  great  circle, 
draw  the  diameter  AB  at  right  angles  to  the  axis  Pp, 
and  it  will  be  that  required.  But  if  the  required  pro- 
jedlion  is  that  of  a  lefs  circle,  make  PE,  PFeach  equal 
to  the  chord  of  the  diflance  of  the  lefs  circle  from  its 
pole  ;  join  EF,  and  it  will  be  the  projeeflion  of  the  lefs 
circle  required. 

Proposition  VII.  Problem  II. 

Through  a  given  point  in  the  plane  of  the  primitive  to 
deferibe  the  projedlion  of  a  great  circle,  having  a 
given  inclination  to  the  primitive. 

I.  When  the  given  inclination  is  equal  to  a  right  angle, 
a  ftralght  line  drawn  through  the  centre  of  the  pri¬ 
mitive  and  the  given  point  will  be  the  projedlion  re¬ 
quired. 


Corollaries. 

1.  The  tmnfverfe  axis  is  to  the  conjugate  as  radius 
ito  the  cofine  of  the  circle’s  inclination  to  the  primitive. 

2.  Half  the  tranfverfe  axis  is  the  cofine  of  half  the 
fum  of  the  ^reatefl  and  leafl  diflances  of  the  lefs  circle 
from  the  primitive. 

3.  The  extremities  of  the  conjugate  axis  are  in  the 
line  of  meafures,  diflant  from  the  centre  of  the  primitive 
by  the  cofines  of  the  greatefl  and  leafl  diflances  of  the 
lefs  circle  from  the  primitive. 

4.  If  from  the  extremities  of  the  conjugate  axis  of 
any  elliptical  proje6lion  perpendiculars  be  drawn  (in  the 
fame  dire6lion  if  the  circle  do  not  interfedl  the  primi¬ 
tive,  but  if  otherwife  in  oppofite  diredllons),  they  will 
iiiterfedl  an  arch  of  the  primitive,  whofe  chord  is  equal 
to  the  diameter  of  the  circle. 

Proposition  V.  Theorem  V. 

The  proje6led  poles  of  an  inclined  circle  are  in  its  line 
of  meafures  diflant  from  the  centre  of  the  primitive 
the  fine  of  the  inclination  of  the  circle  to  the  pri¬ 
mitive. 

Let  ABCD  (fig  32.)  be  a  great  circle,  perpendicu¬ 
lar  both  to  the  primitive  and  the  inclined  circle,  and 
interfering  them  in  the  diameters  AC,  MN.  Then 
ABCD  pafTes  through  the  poles  of  the  inclined  circle ; 
let  thefe  be  P,  Qj  and  let  P/>,  Qj,  be  perpendicular 
to  AC  ;  p,  are  the  projedled  poles ;  and  it  is  evident 
that  p  O  =:  fine  of  BP,  or  MA,  the  inclination. 

Corollaries. 

,  The  centre  of  the  primitive,  the  centre  of  the  pro- 
jetlion,  the  proje6led  poles,  and  the  extremities  of  the 
conju^te  axis,  are  all  in  one  and  the  fame  flraight  line. 
2.  The  diflance  of  the  centre  of  projeftlon  from  the 


2.  When  the  given  inclination  is  lefs  than  a  right 
angle,  ^  and  the  given  point  in  the  circumference  of  the 
primitive.  Let  R  (fig.  34.)  be  a  point  given  in  the 
circumference  of  the  pnmitive,  through  which  it  is  re¬ 
quired  to  draw  the  projedion  of  a  great  circle,  inclined 
to  the  primitive  in  an  angle  meafured  by  the  arch  QP 
of  the  primitive. 

Through  the  given  point  R  drav/  the  diameter  RCS, 
and  drawGC^  at  right  angles  to  it.  Make  the  arch 
GV  of  the  primitive  equal  to  QP,  and  draw  VA  at 
right  angles  to  GC  ;  and  in  G^,  towards  the  oppofite 
parts  of  C,  take  CB  equal  to  AC  ;  then,  with  the 
greater  axis  RS,  and  lefs  axis  AB,  deferibe  an  ellipfe, 
and  it  will  be  the  prqjedion  of  the  oblique  circle  re¬ 
quired. 

3.  When  the  diflance  of  the  given  point  from  the 
primitive  is  equal  to  the  cofine  of  the  given  inclination. 

Every  thing  remaining  as  in  the  preceding  cafe  ;  let 
A  be  the  given  point,  and  AC  the  cofine  of  an  arch 
GV,  equal  to  the  given  arch  QP  ;  then  drawing  the 
diameter  RCS  at  right  angles  to  ACB,  the  ellipfe  de- 
feribed  with  the  given  axis  RS,  AB  will  be  the  projec¬ 
tion  of  the  inclined  circle. 

4.  When  the  diflance  of  the  given  point  from  the 
centre  of  the  primitive  is  lefs  than  the  femidiameter  of 
the  primitive,  but  greater  than  the  cofine  of  the  given 
inclination. 

Let  D  be  the  given  point,  through  which  draw  the 
diameter  IC  i ;  and  at  the  point  D  draw  DL  perpen¬ 
dicular  to  DC  meeting  the  primitive  in  L  ;  alfo  draw 
LK,  making  with  LD  the  angle  DLK  equal  to  the 
complement  of  the  given  inclination.  Let  LK  mtot  hr  on 
DC  in  K;  then  will  DK  be  lefs  than  DC.  On  DC  as  SpltrCj 
a  diameter  deferibe  a  circle,  and  make  DH  equal  to  P*  ^59* 
DK  ;  through  H  draw  a  diameter  of  the  pnmitive 
RCS,  and  deferibe  an  ellipfe  through  the  points  D, 

S,  and  it  will  be  the  projeftion  of  the  inclined  circle. 

I  Pro-*  ' 


3ea.  It 


P  RO JE  CTION 


ph'clC'  Proposition  VIII.  Problem  III. 

jofiion  of  'j;’i^roiigh  two  given  points  in  the  plane  of  the  priml 
the  Sphere.  defcribe  the  projedion  of  a  great  circle. 
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2.  If  the  circle  be  perpendicular  to  the  pfimittve,  Orthogra. 
then  the  extremities  of  a  diameter  of  the  primitivep'^ j’’’"- 
drawn  at  right  angles  to  the  ftraight  li.ie  reprefenting  Sphere, 
will  he  the  ooles  of  that  circle.  ^ 


1.  If  the  two  given  points  and  the  centre  of  the 
primitive  be  in  the  fame  ilraiglit  line,  then  a  diameter 
of  the  primitive  being  drawn  through  thefe  points  will 
be  the  proje^lion  of  the  great  circle  required. 

2.  When  the  two  given  points  are  not  in  the  fame 
flralght  line  with  the  centre  of  the  primitive  ;  and  one 
of  them  is  in  the  circumference  of  the  primitive.^ 

Plate  (fig,  34.)  be  the  two  given  points,  of 

<cccxxi.  Yi  is  in  the  circumference  of  the  primitive.  Draw 

the  diameter  RCS,  and  GCg,  FDH  perpendicular  to 
it,  meeting  the  primitive  in  G^^-F.  Divide  GC,  ^  C, 
in  A,  B,  in  the  fame  proportion  as  FH  is  divided  in  D; 
and  defcribe  the  ellipfe  whofe  axes  are  RS,  AB,  and 
centre  C  ;  and  it  will  be  the  projedion  required. 

When  the  given  points  are  within  the  primitive, 
and  not  in  the  fame  ftraight  line  with  its  centre. 

Let  D,  E  (fig.  35.)  be  the  two  given  points; 
through  C  the  centre  of  the  primitive  draw  the  ftraight 
Hues  IDi,  KE/;  draw  DL  perpendicular  to  If,  aud 
EO  perpendicular  to  Ki,  meeting  the  primitive  In  L, 
O.  Through  E,  and  towards  the  fame  parts  of  C, 
draw  EP  parallel  to  DC,  and  in  magnitude  a  fourth 
proportional  to  LD,  DC,  OE.  Draw  the  diameter 
CP  meeting  the  primitive  in  R,  S,  and  defcribe  an 
clHpfe  through  the  points  D  and  R  or  S,  and  it  will 
alfo  pafs  through  E.  This  ellipfe  will  be  the  projedion 
#f  the  propofed  inclined  circle. 


the  projeded  circle,  will  be  the  poles  of  that  circle. 

3.  When  the  projeded  circle  is  inclined  to  the  pri¬ 
mitive. 

Let  ARBS  (fig.  36,  37.)  be  the  elliptical  projedion 
of  any  oblique  circle;  through  the  centre  of  which, 
and  C  the  centre  of  the  primitive,  draw  the  line  of  mca- 
fures  CBA,  meeting  the  ellipfe  in  B,  \  ;  and  the  pri¬ 
mitive  in  G,^.  Draw  CH,  BK,  AT  perpendicular 
to  G  meeting  the  primitive  in  FI,  K,  T.  Bifed  the 
arch  KT  in  L,  and  draw  LP  perpendicular  to  G  j  ; 
then  P  will  be  the  projeded  pok  of  the  circle,  of  which 
ARBS  is  the  projedion.  * 


Proposition  IX.  Problem  IV. 

To  defcribe  the  projedion  of  a  lefs  circle  parallel  to  the 
primitive,  its  diftance  from  the  pole  of  the  primitive 
being  given. 


From  the  pole  of  the  primitive,  with  the  fine  of  the 
given  diftance  of  the  circle  from  its  pole,  defcribe  a 
circle,  and  it  w'ill  be  the  projedion  of  the  given  lefs 
circle. 


Proposition  X.  Problem  V. 


About  a  given  point  as  a  projeded  pole  to  defcribe  tiie 
projedion  of  an  inclined  circle,  whofe  diftance  from 
its  pole  is  given. 

Let  P  (fig.  36.)  be  the  given  projeded  pole,  through 
which  draw  the  diameter  G^,  and  draw  the  diameter 
H/i  perpendicular  thereto.  From  P  draw  PL  per- 
pendicular  to  GP  meeting  the  circumference  in  L  ; 
through  which  draw  the  diameter  L  /.  Make  L  P, 
LK  each  equal  to  the  chord  of  th#  diftance  of  the  lefs 
circle  from  its  pole,  and  join  TK,  which  interfeds  L  /, 
in  From  the  points  T,  draw  the  lines  FA, 

QS,  KB,  perpendicular  to  Ggy  and  make  OR,  OS, 
^h  equal  to  .QT,  or  QK.  Then  an  ellipfe  deferibed 
through  the  points  A,  S,  B,  R  will  be  the  projedion 
©f  the  propofed  lefs  circle. 


Proposition  XI.  Problem  VI. 

To  find  the  poles  of  a  given  projeded  circle. 


I.  If  the  projeded  circle  be  parallel  to  the  primitive, 
the  centre  of  the  primitive  will  be  its  pole. 

VoL.  XV.  Part  IL 


Proposition  XII.  Problem  VII. 


To  meafiire  any  portion  of  a  projeded  circle,  and  con- 
verfely. 


cle. 


I.  WTen  the  given  projedion  is  that  of  a  great  cir- 


Let  ADEB  (fig.  38.)  be  the  given  great  circle, 
either  perpendicular  or  inclined  to  the  primitive,  of 
which  the  portion  DE  is  to  be  meafured,  and  let  M  m 
be  the  line  of  meafures  of  the  given  circle.  Through 
the  points  D,  E  draw  the '  lines  EG,  DF  parallel  to 
Mm;  and  the  arch  FG  of  the  primitive  will  be  the 
meafure  of  the  arch  DE  of  tire  great  circle,  and  Con- 
verfely. 

2.  When  the  projedion  is  that  of  a  lefs  circle  paral¬ 
lel  to  the  primitive. 

Let  DE  (fig.  39.)  be  the  portion  to  be  meafured, 
of  the  lefs  circle  DEH  parallel  to  the  primitive.  From  ^ 

the  centre  C  draw  the  lines  CD,  CE,  and  produce  them 
to  meet  the  primitive  in  the  points  B,  F.  Then  the 
intercepted  portion  BF  of  the  primitive^  will  be  the 
meafure  of  the  given  arch  DE  of  the  lefs  circle  DEFI. 

3.  If  the  given  lefs  circle,  of  which  an  arch  is  to  be 
meafured,  is  perpendicular  to  the  primitive. 

Let  ADEB  (fig.  40.)  be  the  lefs  circle,  of  which 
the  meafure  of  the  arch  DE  is  required.  Tnrough  C, 
the  centre  of  the  primitive,  draw  the  line  of  meafures 
Mm,  and  from  the  interfedion  O  of  the  given  right 
circle,  and  the  line  of  meafures,  with  the  ra<liiis  OA,  or 
OB,  defcribe  the  fcmlcircle  A  FGB  ;  through  the  points 
D,  E  draw  the  lines  DF,  EG  parallel  to  the  line  of 
meafures,  and  the  arch  FG  will  be  the  meafure  of  DE, 
to  the  radius  AO.  In  order  to  find  a  fimllar  arch  in  the 
circumference  of  the  primitive,  join  OF,  OG,  and  at 
the  centre  C  of  the  primitive,  make  the  angle  m  CFI 
equal  to  FOG,  and  the  arch  m  FI  to  the  radius  C  m 
will  be  the  meafure  of  the  arch  DE. 

4.  When  the  given  projedion  is  of  a  lefs  circle  In¬ 
clined  to  the  primitive. 

Let  RDS  (fig.  41.)  be  the  projedion  of  a  lefs  circle 
inclined  to  the  primitive,  and  DE  a  portion  of  that  cir¬ 
cle  to  be  meafured.  I’hraugh  O  the  centre  of  the  pro¬ 
jeded  circle,  and  C  the  centre  of  the  primitive,  draw 
the  line  of  meafures  Mm  ;  and  from  the  centre  O,  with 
the  radius  OR,  or  OS,  defcribe  the  femicirclc  RGFS  % 
through  the  points  D,  E  dmw  the  lines  I)F,  EG 
parallel  to  the  line  of  meafures,  and  FG  will  be  the 
meafure  of  the  arch  DE  to  the  radius  OR,  or  OS. 

Join  OF,  OG,  and  make  the  angle  mCFl  equal  to 
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Gnomrtnic  FOG,  and  the  arch  w  H  of  the  primitive  will  be  the 
meafure  of  the  arch  DE  of  the  inclined  circle  RDS. 

Sphere.  converfe  of  this  propofition,  namely,  to  cut  off 

^  an  arch  from  a  given  projeded  circle  equal  to  a  given 
arch  of  the  primitive,  is  obvious. 

The  above  operation  would  be  greatly  fhortened  by 
ufing  the  line  of  fines  in  the  fe£lor. 

It  feems  unneceffary  to  infill  farther  on  this  projedlion, 
cfpecially  as  the  reader  will  fee  the  application  of  it  to  the 
projcdllon  of  the  fphere  on  the  planes  of  the  Meridian^ 
Equator ^  and  Horizon  in  the  article  Geography  ; 
and  to  the  delineation  of  Eclipfes  in  the  article  A- 
CTRONOMY.  The  Analemma^  Plate  CCXIL  in  the  ar¬ 
ticle  Geography,  Is  alfo  according  to  this  proje6lion; 
and  the  method  of  applying  it  to  the  folution  of  aftro- 
fiomical  problems  is  there  exemplified. 

SECTION  III. 

Of  the  Gnomonic  ProjeElion  of  the  Sphere, 

In  this  projedlion  the  eye  is  in  the  centre  of  the 
fphere,  and  the  plane  of  projection  touches  the  fphere 
in  a  given  point  parallel  to  a  given  circle.  It  is 
named  srnomofiic,  on  account  of  its  being  the  founda¬ 
tion  of  dialling  :  the  plane  of  projection  may  alfo  re- 
prefent  the  plane  of  a  dial,  whofe  centre  being  the  pro¬ 
jected  pole,  the  femiaxis  of  the  fphere  will  be  the  llile 
or  gnomon  of  the  dial. 

As  the  projection  of  great  circles  are  reprefented  by 
ftralght  lines,  and  lefs  circles  parallel  to  the  plane  of 
projection  are  projected  into  concentric  circles  ;  there¬ 
fore  many  problems  of  the  fphere  are  very  eafily  refel- 
vcd.  Other  problems,  however,  become  more  intricate 
on  account  of  fome  of  the  circles  being  projected  into 
cllipfes,  parabolas,  and  hyperbolas. 

Proposition  I.  Theorem  I. 

Every  great  circle  is  projected  into  a  ftralght  line  per¬ 
pendicular  to  the  line  of  meafures  ;  and  whofe  diftance 
from  the  centre  is  equal  to  the  cotangent  of  its  in¬ 
clination,  or  to  the  tangent  of  its  neareft  diftance 
from  the  pole  of  the  projection. 

Let  BAD  (fig.  42.)  be  the  given  circle,  and  let 
ecccxxii.  circle  CBED  be  perpendicular  to  BAD,  and  to 
the  plane  of  projection  j  whofe  interfeCtion  CF  with 
this  laft  plane  will  be  the  line  of  meafures.  Now  fince 
the  circle  CBED  Is  perpendicular  both  to  the  given 
circle  BAD  and  to  the  plane  of  projection,  the  com¬ 
mon  feCtion  of  the  two  laft  planes  produced  will  there¬ 
fore  be  perpendicular  to  the  plane  of  the  circle  CBED 
produced,  and  confequently  to  the  line  of  meafures  : 
hence  the  given  circle  will  be  projeCted  into  that  fec- 
tion  ;  that  is,  into  a  ftralght  line  palling  through 
perpendicular  to  C  (L  Now  C  d  is  the  cotangent  of 
the  angie’C  d  A,  the  inclination  of  the  given  circle,  or 
the  tangent  of  the  arch  CD  to  the  radius  AC. 

Corollaries. 

1 .  A^  great  circle  perpendicuhir  to  the  plane  of  pro¬ 
jection  is  projected  into  a  ftraight  line  palling  through 
the^  centre  of  projection  ;  and  any  arch  Is  projected  In- 
tp  its  correfpondent  tangent. 

2,  Any  point,  as  D,  or  the  pole  of  any  circle,  is 
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projected  into  a  point  whofe  diftance  frorrv  the  pole  G^.omonic 
of  projection  is  equal  to  the  tangent  of  that  diftance.  I'^ojtCiion 

3.  If  two  great  circles  be  perpendicular  to  each  3^ 

other,  and  one  of  them  palfes  through  the  pole  of  pro-  ^  — -r 

jcCtion,  they  will  be  projected  into  two  ftralght  lines 
perpendicular  to  each  other. 

4.  Hence  if  a  great  circle  be  perpendicular  to  feverai 
other  great  circles,  and  its  reprefen  tat  Ion  pafs  through 
the  centre  of  projection  ;  then  all  thefc  circles  will  be 
reprefented  by  lines  parallel  to  one  another,  and  per¬ 
pendicular  to  the  line  of  meafures,  for  reprefentatlon  of 
that  firft  circle. 

Proposition  II.  Theorem  IT. 

If  two  great  circles  Interfea  in  the  pole  of  projection, 
their  reprefentations  will  make  an  angle  at  the  centre 
of  the  plane  of  projection,  equal  to  the  angle  made 
by  thefe  circles  on  the  fphere. 

For  fince  both  thefe  circles  are  perpendicular  to 
the  plane  of  projection,  the  angle  made  by  their  Inter- 
feCtions  with  this  plane  is  the  fame  as  the  angle  made 
by  thefe  circles. 

Proposition  TIL  Theorem  III. 

Any  lefs  circle  parallel  to  the  plane  of  projection  h 
projected  into  a  circle  whofe  centre  is  the  pole,  of 
projection,  and  Its  radius  is  equal  to  the  tangent  of 
the  diftance  of  the  circle  from  the  pole  of  projection. 

Let  the  circle  PI  (fig.  42.)  be  parallel  to  the  plane 
GF,  then  the  equal  arches  PC,  Cl  are  projected  into 
the  equal  tangents  GC,  CH  ;  and  therefore  C,  the 
point  of  contaA  and  pole  of  the  circle  PI  and  of  the 
projection,  is  the  centre  of  the  reprefeiitation  G,  H. 

Corollary. 

If  a  circle  be  parallel  to  the  plane  of  projection,  and 
45  degrees  from  the  pole,  it  is  projeCted  into  a  circle 
equal  to  a  great  circle  of  the  fphere  ;  and  therefore 
may  be  confidered  as  the  primitive  circle,  and  Its  radius 
the  radius  of  projection. 

Proposition  IV.  Theorem  IV. 

A  lefs  circle  not  parallel  to  the  plane  of  projection  is- 
projected  into  a  conic  feCtion,  whofe  ^  tranfverfe  axis 
is  in  the  line  of  meafures ;  and  the  diftance  of  its 
neareft:  vertex  from  the  centre  of  the  plane  of  pro¬ 
jection  is  equal  to  the  tangent  of  its  neareft  diftance 
from  the  pole  of  projection  ;  and  the  diftance  of  the 
other  vertex  is  equal  to  the  tangent  of  the  greateft 
diftance. 

Any  lefs  circle  Is  the  bafe  of  a  cone  whofe  vertex  is 
at  A  (fig.  43.)  ;  and  this  cone  being  produced,  its  inter¬ 
feCtion  with  the  plane  of  projection  will  be  a  conic 
feCtion.  Thus  the  cone  DAF,  having  the  circle  DF 
for  its  bafe,  being  produced,  will  be  cut  by  the  plane 
of  projection  in  an  ellipfe  whofe  tranfverfe  diameter  is 
d f ;  and  C  d  is  the  tangent  of  the  angle  CAD,  and 
C/  the  tangent  of  CAF.  In  like  manner,  the  cone 
AFE,  having  the  fide  AE  parallel  to  the  line  of  mea¬ 
fures  dfy^  being  cut  by  the  plane  of  projection,  the 
feCtion  will  be  a  parabola,  of  which  /  is  the  neareft  ver^ 
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tes.  and  tlie  point  into  which  E  is  projeded  is  at  an 
infinite  diftance.  Alfo  the  cane  AFG,  whofe  bafe  is 
the  circle  FG,  being  cut  by  the  plane  of  projedion, 
the  fedion  will  be  a  hyperbola  ;  of  which/ is  the  near- 
eft  vertex  ;  and  GA  being  ptoduced  gives  d  the  other 
vertex. 

Corollaries. 

1.  A  lefs  circle  will  be  projeded  into  an  ellipfe,  a 
parabola,  or  hyperbola,  according  as  the  diftance  of 
its  moft  remote  point  is  lefs,  equal  to,  or  greater  than, 
QO  deforces. 

2.  If  H  be  the  centre,  and  K,  /  the  focus  ot  tnc 
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BO,  DO  are  equal ;  but  fincc  the  kfs  circles  ai^e  Gnon^nic 
equally  diftant  each  from  its  refpecllve  pole,  therefore 
tlie  arches  FO,  OH  are  equal ;  and  hence  the  arch  BF  Sphere, 
is  equal  to  the  arch  DK.  For  the  fame  reafon  the 
arches  BN,  Dh  are  equal ;  and  the  angle  FBN  is  equal 
to  the  angle  LDH  ;  therefore,  on  the  fpherc,  the 
arches  FN,  HI.  are  equal.  And  fince  the  great  circle 
BNLD  is  projeded  into  the  ftraight  line  b  Qji  /,  &e. 
therefore  n  is  the  projedion  of  and  I  that  of  L  ; 
hence  f  n,  A/,  projedlions  of  FN,  HL  refpedively, 
are  equal.  ^  ^ 

Proposition  VII.  Theorem  VII. 


Ad—Af 

ellipfe,  hyperbola,  or  parabola ;  then  HK  —  ^ 

A  A  /  - 

for  the  ellipfe  ;  H  k  =:  - - -  for  the  hyperbola; 

and  fn  being  drawn  perpendicular  to  AE  // = 
r?E  +  F/ 

- -  for  the  parabola. 

Proposition  V.  Theorem  V. 


Plate  Let  the  plane  TW  (fig.  44-)  perpendicular  to  the 
Gcccxxii.  Qf  projedon  TV,  and  BCD  a  great  circle  of  the 

fphere  In  the  plane  TW.  Let  the  great  circle  BED 
be  projeded  into  the  ftraight  line  beL  DrawCQS 
perpendicular  to  b  ky  and  C  m  parallel  to  it  and  equal 
to  CA,  and  make  QS  equal  to  ;  then  any  angle 
QS  t  is  the  meafure  of  the  arch  of  the  pro¬ 
jeded  circle. 

Join  AQ:  then  becaufc  C  m  is  equal  to  CA,  the 
angle  QC  m  equal  to  QCA,  each  being  a  right  angle, 
and  the  lide  QC  common  to  both  triangles  ;  therefore 
Qm,  or  its  equal  QS,  is  equal  QA.  Again,  lince  t^ 
plane  ACQjs  perpendicular  to  the  plane  TV,  and 
to  the  inteiicftion  CQj  therefore  iQ^is  perpendicular 
both  to  AQ  and  QS  ;  hence,  fince  AQ^and  QS  are 
equal,  all  th^angles  at  S  cut  the  line  i  QJn  the  fame 
points  as  the  equal  angles  at  A.  But  by  the  angles  at 
A  the  circle  BED  is  projeaed  into  the  line 
Therefore  the  angles  at  S  are  the  meafures  of  the  parts 
cf  the  projeaed  c'rcle  b  Q_j  and  S  is  the  dividing  centre 
thereof. 

Corollaries. 


1.  Any  great  circled  is  projeded  into  a  line  of 
tangents  to  the  radius  SQ^ 

2.  If  the  circle  ^  C  pals  through  the  centre  of  pro- 
jedion,  then  the  projedlng  point  A  is  the  dividing 
centre  thereof,  and  C  ^  is  the  tangent  of  its  correfpon- 
4knt  arch  C  B  to  CA  the  radius  of  projedion. 


liYnhyhlg  (fig  45.)  he  the  projedions  of  two  equal 
circles,  whereof  one  is  as  far  from  its  pole  P  as  the 
other  from  its  pole  C,  which  is  the  centre  of  pro¬ 
jedion  ;  and  if  the  dlilance  of  the  projeded  poles  C, 
be  divided  in  0,  fo  that  the  degrees  in  Q  o,  0  p  be 
equid,  and  the  perpendicular  0  S  be  e reded  to  the 
line  of  meafures  g  h.  Then  ihc  line  p  r.y  Q,  I  drawn 
from  the  poles  C,  /’,  through  any  point  Q^in  the  line 
0  S,  will  cut  off  the  arches  Y  ny  hi  equal  to  each  other, 
and  to  the  angle  />. 

The  great  circle  AO  perpendicular  to  the  plane  of 
the  primitive  is  projeded  into  the  firaight  line  0  S  per^ 
pendicular  to  g  hy  by  Prop.  i.  Cor.  3.  Let  Q^be  the 
projedion  of  q  ;  and  Imce  D  Qjire  firaight  lines, 
they  arc  therefore  tiie  leprefentations  of  the  arches 
(J  ^  of  great  circle?.  Now  fince  P  ^  C  is  an  ifofcelcs 
fpherical  triangle,  the  angles  PCQ^  CPQjire  therefore 
equal;  and  hence  the  arches  P  y,  C  y  produced  will 
cut  off  equal  arches  from  the  given  circles  FI,  GH, 
whofe  rqDrefentations  Y  riy  hi  are  therefore  equal ! 
and  fince  the  angle  QC p  is  the  meafure  of  the  arch  h 
it  is  alfo  the  meafure  of  its  equal  F  n. 

Corollary. 

Hence,  if  from  the  projeded  pole  of  any  circle  a 
perpendicular  be  ereded  to  the  line  of  meafures,  it 
will  cut  off  a  quadrant  from  the  reprefentation  of  that 
circle. 

Proposition  VIII.  Theorem  VIII. 

Let  Ynk  (fig.  45.)  be  the  projedion  of  any  circle  FI, 
and  p  the  projedion  of  its  pole  P.  If  C^  be  the 
cotangent  of  CAP,  and^  B  perpendicular  to  the 
line  of  meafures  g  C,  let  CAP  be  blfeded  by  AO, 
and  the  line  0  B  drawn  to  any  point  B,  and  alfo  p  B 
cutting  Ynkmd-y  then  the  angle  ^  0  B  is  the  mea¬ 
fures  of  the  arch  F 


Proposition  VI.  T  heorem  VI. 

Let  the  parallel  circle  GLH  (fig.  44.)  be  as  far  fiom 
the  pole  of  projedion  C  as  the  circle  FNI  is  from 
its  pole  ;  and  let  the  diffance  of  the  poles  C,  P  be 
bifeded  by  the  radius  AO;  and  draw  ^AD  per¬ 
pendicular  to  A  O  ;  then  any  ftraight  line  b  Qj 
drawn  through  b  will  cut  off  the  arches  hly  Y  n  equal 
to  each  other  in  the  rcprefentatioiis  of  thefe  equal 
circles  in  the  plane  of  projedion. 

Let  the  projedions  of  the  lefs  circles  be  deferibed. 

Then,  becaiife  BD  is  perpendicular  to  AO,  the  arches 


The  arch  PG  is  a  quadrant,  and  the  angle  go  A  z=: 
^PA  +  oAP  =  ^AC  +  oAP  AC  +  CAo  == 

gAo;  therefore  g  A  =  go;  confequently  0  is  the 
dividing  centre  of  g  B,  the  reprefentation  of  GA  ;  and 
hence,  by  Prop.  v.  the  angle  ^  0  B  is  the  meafure  of^B. 
But  fince  pg  reprefents  a  quadrant,  therefore  p  is  the 
pole  of  ^  B  ;  and  hence  the  great  circle  />  d  B  paftlng 
through  the  pole  of  the  circles  g  B  and  F  n  will  cut 
off  equal  arches  in  both,  that  is,  F  J  zz  ^  B  —  angle 

Corollary. 

The  angle  goB  i&  the  meafure  of  the  angle B' 

4D2  For 


1 
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Onom/>nic  For  the  triangle  ^ B  reprefcnts  a  triangle  on  the 
Projt<f^.on  fphere,  wherein  the  arch  which  j  B  reprefeiits  is  equal 
5">hcre.  angle  which  the  angle  A  reprefents  ;  becaufe 

.  ^  ^  Js  a  quadrant ;  therefore  ^  B  is  the  meafiirc  of  both. 

Proposition  IX.  Problem  I. 

To  draw  a  gi*cat  circle  through  a  given  point,  and 
whofe  diflance  from  the  pole  of  projection  is  equal  to 
a  given  quantity. 

Plafs  Let  ADB  (fig.  46.)  be  tl^e  projedtion,  C  its  pole 
fcccox:i.  centre,  and  P  the  point  through  which  a  great  circle 
is  to  be  drawn  :  through  the  points  P,  C  draw  the 
Itraiglit  line  PCA,  and  draw  CE  perpendicular  to  it : 
make  the  angle  CAE  equal  to  the  given  diftance  of  the 
circle  from  the  pole  of  projedtion  C  ;  and  from  the 
centre  C,  with  the  radius  CE,  deferibe  the  circle  EFG: 
tlirough  P  draw  the  ftraight  line  PIK,  touching  the 
circle  EFG  in  I,  and  it  will  be  the  projedlion  of  the 
great  circle  required. 

Proposition  X.  Problem  II. 

To  draw  a  great  circle  perpendicular  to  a  great  circle 
which  paffes  through  the  pole  of  projedlion,  and  at  a 
given  diilance  from  that  pole. 

Let  ADB  (fig.  46.)  be  the  primitive,  and  Cl  the 
given  circle  :  draw  CL  perpendicular  to  Cl,  and  make 
the  angle  CLI  equal  to  the  given  diftance  :  then  the 
ftraight  line  KP,  drawn  through  I  pai^dlel  to  CL,  will 
be  the  required  projection. 

Proposition  XL  Problem  III. 

At  a  given  point  in  a  projeCled  great  circle,  to  draw 
another  great  circle  to  make  a  given  angle  with  the 
former ;  and,  converfely,  to  meafure  the  angle  con¬ 
tained  between  two  great  circles. 

Let  P  (fig.  47.)  be  the  given  point  in  the  given 
great  circle  PB,  and  C  the  centre  of  the  primitive  ; 
through  the  points  P,  C  draw  the  ftraight  line  PCG ; 
and  draw  the  radius  of  the  primitive  CA  perpendicular 
thereto  ;  join  PA  ;  to  which  draw  AG  perpendicular  ; 
through  G  draw  BGD  at  right  angles  to  GP,  meet¬ 
ing  PB  in  B  ;  bifed  the  angle  CAP  by  the  ftraight 
^liiie  AO ;  join  BO,  and  make  the  angle  BOD  equal  to 
that  given  ;  then  DP  being  joined,  the  angle  BPD 
will  be  that  req.i'red. 

If  the  meafure  of  the  angle  BPD  be  required,  from 
tlie  points  B,  D  draw  the  lines  BO,  DO,  and  the  anrle 
BOD  is  the  meafure  of  BPD. 

Proposition  XII,  Problem  IV. 

To  deferibe  the  projeCIion  of  a  lefs  circle  parallel  to  th^ 
plane  of  projedion,  and  at  a  given  diftance  from  Its 
pole. 

Let  ADB  (fig.  46.)  be  the  primitive,  and  C  it^ 
centre ;  fet  the  diftance  of  the  Circle  from  its  pole,  from 
B  to  H,^  and  from  H  to  D  ;  and  draw  the  ftraight  line 
A  ED,  inteife6ling  CE  pei-pendicular  to  BC,  in  the 
point  E  :  with  the  radius  CE  deferibe  the  circle  EFG, 
and  it  is  the  projection  required. 

Proposition  XIII.  Problem  V. 

To  a  lefs  circle  perpendicular  to  the  plane  of  pro¬ 
jection.  ^ 
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^  Let  C  (fig.  48.)  be  the  centre  of  projeftlon,  and  OiomoniA; 
TI  a  great  circle  parallel  to  the  propofed  lefs  circle ; 
at  C  make  the  angles  ICN,  TCO  each  equal  to  the^p^g^e 
diftance  of  the  lefs  circle  from  its  parallel  great  circle  ■  '  f 

n  :  let  CL  be  the  radius  of  projedlion,  and  from  the  Plate 
extremity  L  draw  perpendicular  thereto ;  make  ^^ccxxiii. 
CV  equal  to  LM ;  or  CF  equal  to  CM  :  then  with 
the  vertex  V  and  aftymptotes  CN,  CO  deferibe  the 
hyperbola  WVKf  ;  or,  with  the  focus  F  and  CV  de-fSeeCoxic 
feribe  the  hyperbola,  and  it  will  be  the  perpendicular 
circle  deferibed. 

Proposition  XIV.  Problem  VI. 

To  deferibe  the  projedion  of  a  lefs  circle  inclined  to  the 
plane  of  projeClioii. 

Draw  the  line  of  meafures  J/>  (fig.  49.)  and  at  C,. 
the  centre  ot  projection,  diiiw  C  A  perpendicular  to 
and  equal  to  the  radius  of  projection  :  with  the 
centre  A,  and  radius  AC,  deferibe  the  circle  DCFG  ; 
and  draw  R  A  E  pirallel  to  ;  then  take  the  greateft 
and  leaft  diftances  of  the  circle  from  the  pole  of  projec¬ 
tion,  and  fet  them  from  C  to  D  and  F  refpedtively,  for 
the  circle  DF  ;  and  from  A,  the  proje<5ting  point,  draw 
the  ftraight  lines  AF/,  and  ADJ;  then  be 

the  tranfverfe  axis  of  the  ellipfe  :  but  if  D  fall  beyond 
the  line  RE,  as  at  G,  then  from  G  draw  the  line 
GAD  r/,  and  ^/is  the  tranfverfe  axis  of  an  hyperbola  : 
and  if  the  point  D  fall  in  the  line  RE,  as  at  E,  then 
the  line  AE  will  not  meet  the  line  of  meafures,  and  th-e 
circle  will  be  projefted  into  a  parabola  whofe  vertex  is 
/:  bifedl  {//  in  H,  the  centre,  and  for  the  ellipfe  take 
half  the  difference  of  the  lines  A  A/,  which  laid 
from  FI  will  give  K  tl.e  focus  ;  for  the  hyperbola,  half 
the  fum  of  A  Ay  being  laid  from  FI,  will  give  its 
focus:  then  with  the  tranfverfe  df,  and  focus  K, 
or  deferibe  the  ellipfe  d  Mf,  or  hyperbola  /tt?, 
which  will  be  the  projection  of  the  inclined  circle  :  for 
the  parabola,  make  EQjrqual  to  F/,  and  draw  fn  per- 
pendicular  to  AQ^  and  make  f  k  equal  to  one  half  of 
n  then  with  the  vertex  /,  and  focus  h,  deferibe 
the  parabola/w,  for  the  projedion  of  the  given  circk^ 

FE. 

Proposition  XV.  Problem  VIL 
To  find  the  pole  of  a  given  projected  circle. 

Let  DMF  (fig.  50.)  be  the  given  projedled  circle,  * 
whofe  line  of  meafures  is  DF,  and  C  the  centre  of  pro- 
jcdlion  ;  from  C  draw  the  radius  of  projection  CA,  per¬ 
pendicular  to  the  line  of  meafures,  and  A  will  be  the 
projecting  point :  join  AD,  AF,  and  bifeCt  the  angle 
DAF  by  the  ftraight  line  AP  ;  hence  P  is  the  pde. 

If  the  given  projection  be  an  hyperbola,  the  angle 
/AG  (fig.  49.),  bifeded,  will  give  Its  pole  in  the  line 
of  meafures;  and  In  a  parabola,  the  angle  /AE  blfeCt- 
ed  will  give  its  pole. 

Proposition  XVI.  Problem  VIIL 

To  meafure  any  portion  of  a  projected  great  circle,  ox 
to  lay  off  any  number  of  degrees  thereon. 

Let  EP  (fig.  51.)  be  the  great  circle,  and  IP  a 
portion  thereof  to  be  meafured  :  draw  ICD  pei'pendi- 
cular  to  IP ;  let  C  be  the  centre,  and  CB  the  radius  of 
projection,  with  which  deferibe  the  circle  EBD  ;  make 

lA 
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Gnomonic  equal  to  13  ;  tlicn  A  is  the  dividln-r  centre  of  EP; 
Frojee^ion  AP  being  joined,  the  angle  lAP  is  the  mcafure 

Sphere.  of  the  arch  IP.  .  , 

Ci  — ^ - Or,  if  I AP  be  made  equal  to  any  given  angle,  then 

IP  is  the  correfpondeiit  arch  of  the  projedion. 

Proposition  XVII.  Problem  IX. 

To  meafure  any  arch  of  a  projeded  Icfs  circle,  or  to 
lay  off  any  number  of  degrees  on  a  given  projeded 
lef:  circle. 

Plate  I-et  Y  n  (fig.  52.)  be  the  given  lefs  circle,  and  P 
cdccxii  II.  its  pole:  from  tlie  centre  of  p'‘ojedion  C  draw  CA 
perpendicular  to  the  line  of  mcidiires  GH,  and  equal 
to  tlie  radius  of  projedion  ;  join  AP,  andblfed  the 
angle  C.:P  by  the  ftraight  line  AO,  to  which  draw 
AD  perpeudicuhr  :  deferibe  the  circle  G  /  H,  as  far  di- 
flant  from  the  pole  of  projedion  C  as  the  given  circle 
is  from  its  pole  F  ;  and  through  any  given  point  /i,  in 
the  projeded  circle  F  w,  draw  D  //  /,  then  H  /  is  the 
nreafure  of  the  arch  F  /i. 

Or  let  the  meafure  be  laid  from  H  to  /,  and  the  line 
D  /  joined  will  cut  off  F  n  equal  thereto. 

Proposition  XVIII.  Problem  X. 

To  deferibe  the  gnomonic  projedion  of  a  fpherical 
triangle,  when  three  Tides  are  given  ;  and  to  hud  the 
meafures  of  either  of  its  angles. 

Let  ABC  (fig.  53.)  be  a  fpherical  triangle  whofe 
three  Tides  are  given  :  draw  the  radius  CD  (fig.  54.) 
perpendicular  to  the  diameter  of  the  primitive  EF  ;  and 
at  the  point  D  make  the  angles  CDA,  CDG,  ADI, 
equal  refpedively  to  the  fides  AC,  BC,  AB,  of  the 
fpherical  triangle  ABC  (fig.  53.),  the  lines  DA,  DG 
iiiterfeding  the  diameter  EF,  produced  if  neeeflaiy  in 
the  points  A  and  G  :  make  DI  equal  to  DG  ;  then 
from  the  centre  C,  with  the  radius  CG,  deferibe  an 
areh  ;  and  from  A,  with  the  diftance  AI,  deferibe  ano¬ 
ther  areh,  interfeding  the  former  in  B  ;  join  AB,  CB, 
and  ACB  will  be  the' pi*ojedion  of  the  fpherical  tri¬ 
angle  (fig.  53.)  ;  and  the  redilineal  angle  ACB  is  the 
meafure  of  the  fpherical  angle  ACB  (fig.  53). 

Proposition  XIX.  Problem  XL 

The  three  angles  of  a  fpherical  triangle  being  given,  to 
projcd  it,  and  to  find  the  meafures  of  the  Tides. 

I.et  ABC  (fig.  55.)  be  the  fpherieal  triangle  of 
which  the  angles  are  given  :  conftruA  another  fpherieal 
triangle  EFG,  whofe  fides  are  the  fupplements  of  the 
given  angles  of  the  triangle  ABC  5  and  with  the  fides 
of  this  fupplemental  triangle  deferibe  the  gnomonie 
n  projedion,  6cc.  as  before. 

It  may  be  obferved,  that  the  fupplemental  triangle 
EFG  has  alfo  a  fupplemental  part  EF g  ;  and  when  the 
Tides  GE,  GF,  which  are  fubflituted  in  place  of  the 
angles  A,  B,  are  obtufe,  their  fupplements  ^  E,  ^  F 
are  to  be  ufed  in  the  gnomonie  projedion  of  the  tri¬ 
angle. 

Proposition  XX.  Problem  XII. 

Given  two  Tides,  and  the  included  angle  of  a  fpheri¬ 
cal  triangle,  to  deferibe  the  gnomonic  projedion  of 
that  triangle,  and  to  find  the  meafures  of  the  other 
parts. 


o  y  T  H  E  S  P  H  E  R  E.  58  I 

Let  the  Tides  AC,  CB,  and  the  angle  ACB  (fig.  Onrm onic 
53.),  be  given:  make  the  angles  CDA,  CDG  (fig. 

56.)  equal  refpeaively  to  the  fides  AC,  CB  (fig.Spi'i’fe. 

53.)  ;  alfo  make  the  angle  ACB  (fig.  56.)  equal  to  ^ 

the  fpherical  angle  ACB  (fig.  53.),  and  CB  equal  to 
CG,  and  ABC  will  be  the  projedion  of  the  fpherical 
triangle. 

To  find  the  mcafure  of  the  fide  AB :  from  C  draw 
CL  perpendicular  to  AB,  and  CM  parallel  thereto, 
meeting  the  circumferenee  of  the  primitive  in  M; 
make  LN  equal  to  LM  ;  join  AN,  BN,  and  the  angle 
ANB  will  be  the  meafure  of  the  fide  AB. 

To  find  the  meafure  of  either  of  the  fpherical  angles,, 
as  BAC  :  from  D  draw  DK  pcipendieiilar  to  Al), 
and  make  KH  equal  to  KD  :  from  K  draw  KI  per¬ 
pendicular  to  CK,  and  let  AB  produced  meet  KI  in 
I,  and  join  HI :  then  the  redtillneal  angle  KHI  is  the 
meafure  of  the  fpherical  angle  BAC.  By  proceeding 
in  a  fimilar  manner,  the  meafure  of  the  other  angle  wilT 
be  found. 

PROBOtiTioN  XXL  Problem  XIII. 

Two  angles  and  the  intermediate  fide  given,  to  de¬ 
feribe  the  gnomonic  projedion  of  the  triangle  ;  and 
to  find  the  meafures  of  the  remaining  parts. 

Let  the  angles  CAB,  ACB,  and  the  fide  AC  of 
the  fpherical  triangle  ABC  (fig.  ^3.),  be  given  :  make 
the  angle  CDA  (fig.  56.)  equal  to  the  meafure  of  the 
given  fide  AC  (fig.  53  );  and  the  angle  ACB  (fig. 

56.)  equal  to  the  angle  ACB  (fig.  53.)  ;  produce  AC 
to  PI,  draw  DK  perpendicular  to  AD,  and  make  KH 
equal  to  KD  ;  draw  KI  perpendicular  to  CK,  and 
make  the  angle  KHI  equal  to  the  fpherical  angle 
CAB  :  from  I,  the  interfedlon  of  KI,  HI,  to  A  draw 
lA,  and  let  it  interfedCB  in  B,  and  ACB  will  be  the 
gnomonic  projedion  of  the  fpherical  triangle  ACB 
(fig.  33).  '^J  he  unknown  parts  of  this  triangle  may 

be  meafured  by  lad  problem. 

Proposition  XXII.  Problem  XIV. 

Two  fides  of  a  fpherieal  triangle,  and  an  angle  oppo- 
iite  to  one  of  them  given,  to  deferibe  the  projedion 
of  the  triangle  ;  and  to  find  the  meafure  of  the  re¬ 
maining  parts. 

Let  the  Tides  AC,  CB,  and  the  angle  BAC  of  the 
fpherical  triangle  ABC  (fig.  53.)  be  given  :  make  the 
angles  CDA,  CDG  ffig.  56.)  equal  refpedively  to 
the  meafures  of  the  given  fides  #»C,  BC  :  draw  DK 
perpendicular  to  AD,  make  KH  equal  to  DK,  and 
the  angle  KHI  equal  to  the  given  fpherieal  angle 
BAC  :  draw  the  perpendicular  KI,  meeting  PI  I  in 
I  ;  join  A I  ;  and  trom  the  centre  C,  with  the  dillance 
CG,  deferibe  the  areh  GB,  meeting  i\l  in  B,  join 
CB,  and  ABC  will  be  the  redilincal  projedion  of  the 
fpherieal  triangle  A  BC  (fig- 53*)  and  the  meafures 
of  the  unknown  parts  of  the  triangle  may  be  found  as  - 
*  before. 

Proposition  XXIII.  Problem  XV. 

Given  two  angles,  and  a  fide  oppofite  to  one  of  them, 
to  deferibe  the  gnomonic  projedion  of  the  triangle,  > 
and  to  find  tiie  meafures  of  the  other  parts. 

Let  the  angles  A,  B,  and  the  Tick  BC  of  the  tri- 
8  angle  ' 
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G  'n’c  angle  ABC  (fig.  «r5-)>  given  :  let  the  fupplemental 
ivoj»aicii  triangle  EFE  be  formed,  in  which  the  angles  E,  F,  G, 
S-h2rf,  fupplements  of  the  fidcs  BC,  CA,  A13  refpc£live* 

V— ~  ly>  and  the  fides  EF,  FG,  GE,  the  fupplements  of  the 
Plate  angles  C,  A,  B.  Now,  at  the  centre  C  (fig.  56.) 
ccccxxiu.  the  angles  CD  A,  CDK  equal  to  the  meafurcs 

of  the  fidcs  GE,  GF  refpc6fively,  being  the  fiipple- 
.ments  of  the  angles  B  and  A  ;  and  let  the  lines  D  A , 
DK  interfedl  the  diameter  of  the  primitive  EF,  in  the 
points  A  and  K  ;  draw  DG  peipendicnlar  to  AD, 
make  GH  equal  to  DG,  and  at  the  point  H  make  the 
angle  GHI  equal  to  the  angle  E,  or  to  its  fiipplement; 
and  let  El,  perpendicular  to  CH,  meet  HI  in  I,  and 
join  AI:  then  from  the  centre  C,  with  the  diflance 
CG,  deferibe  an  arch  interfeding  A I  in  B  ;  join  CB, 
and  ABC  will  be  the  gnomonic  projedion  of  the  gi¬ 
ven  triangle  ABC  (fig.  55.):  the  fiipplement  of  the 
angle  ACB  (fig.  56.)  is  the  meafiire  of  the  fide  AB, 
(fig.  55.)  ;  the  meafures  of  the  other  parts  are  found 
as  before. 

It  has  already  been  obferved,  that  this  method  of 
projedion  has,  for  the  mofl:  part,  been  applied  to  dial¬ 
ling  only.  However,  from  the  prceeding  propofitions, 
it  appears  that  all  the  common  problems  of  the  fphere 
may  be  more  eafily  refolved  by  this  than  by  either  of 
the  preceding  methods  of  projedion  ;  and  the  facility 
with  which  thefe  problems  are  refolved  by  this  method 
has  given  it  the  preference  in  dialling.  It  may  not 
perhaps  be  amifs,  in  this  place,  to  give  a  brief  illuftra- 
tion  of  it  in  this  particular  branch  of  fciencc. 

In  an  horizontal  dial,  the  centre  of  projedion  Z 
(fig.  57.)  reprefents  the  zenith  of  the  place  for  which 
the  dial  is  to  be  conftruded  ;  ZA  the  perpendicular 
height  of  the  ftylc :  the  angle  ZP A,  equal  to  the  given 
latitude,  determines  the  diltance  ZP  of  the  zenith  from 
the  pole;  and  AP  the  edge  of  the  ftyle,  which  by  its 
fhadow  gives  the  hour  :  the  angle  ZAP,  equal  alfo  to 
the  latitude,  gives  the  diftanee  of  the  equator  EQJ’rom 
the  zenith  ;  let  E  «  be  equal  to  E  A,  and  a  will  be  the 
dividing  point  of  the  equator.  Hence  if  the  angles 
E  «  J,  E  a  II,  6cc.  E  a  XI,  E  t2  X,  &c.  be  made  equal 
to  15^,  30°,  &c.  the  equator  will  be  divided  into  hours; 
and  lines  drawn  from  P  to  thefe  points  of  divifion  will 
be  hour  lines. 

If  the  dial  is  either  vertical,  or  inclined  to  the  hori¬ 
zon,  then  the  point  Z  will  be  the  zenith  of  that  place 
whofc  horizon  is  parallel  to  the  plane  of  the  dial :  ZE 
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will  be  the  latitude  of  that  place  ;  and  the  hodrs  on  the  «riomonk 
former  dial  will  now  be  changed  into  others,  by  a  quan- 
tity  equal  to  the  difference  of  longitude  between  the  gh  g 
ven  place  and  that  for  which  the  dial  is  to  be  conftrutl-  ^  ^  w 
cd  Th  us  if  it  is  noon  when  the  fhadow  of  the  flyle 

falls  on  the  line  P  X,  then  the  difference  of  meridians  is 
the  angle  E  ^  X,  or  30®.  Flence,  when  a  dial  is  to 
be  conftru(fled  upon  a  given  plane,  cither  perpendicular 
or  inclined  to  the  horizon,  the  declination  and  inclina¬ 
tion  of  that  plane  muft  be  previoufiy  found. 

In  an^  eredl  direct  fouth  dial,  its  zenith  Z  Is  the 
fouth  point  of  the  horizon,  ZP  is  the  diflance  of  this 
point  from  the  pole,  and  ZE  its  diflance  from  the  equa¬ 
tor.  If  tl\c  dial  is  directed  to  the  north,  Z  reprefents 
the  north  point  of  the  horizon  ;  PZ  the  diflance  of  Z 
from  the  pole  under  the  horizon  ;  and  ZE  the  elevation 
of  the  equator  above  the  hoiizoii. 

If  the  dial  is  an  erect  call  or  well  dial,  the  zenith  Z 
is  the  call  or  weft  points  oF  the  horizon  accordingly, 
and  the  pole  P  is  at  an  infinite  diftanee,  for  the  angle 
ZAP  is  a  right  angle  ;  and  therefore  the  line  AP  will 
not  meet  the  meridian  PZ.  The  line  ZA  produced 
is  the  equator,  and  is  divided  into  hours  by  lines  per¬ 
pendicular  to  it. 

If  the  plane  of  the  dial  is  parallel  to  the  equator,  its 
zenith  Z  coincides  with  one  of  the  polee  of  the  equa¬ 
tor  P  ;  and  hence  the  hour  lines  of  this  dial  are  formed 
by  draufing  lines  from  the  point  Z,  containing  angles 
equal  to  15“. 

In  the  preceding  methods  of  proje6lion  of  the  fphere, 
equal  portions  of  a  great  circle  on  the  fphere  are  re- 
prefented  by  unequal  portions  in  the  plane  of  projec- 
rion,  and  this  inequality  increafes  with  the  diflance  from 
the  centre  of  projedion.  Hence,  in  projedions  of  the 
earth,  tliofe  places  towards  the  circumference  of  the 
proje.  tion  arc  very  much  diftorted.  In  order  to  avoid 
this  inconvenicncy,  M.  Be  la  Hire  *  propofed,  that  the  ? 
eye  fhould  be  placed  in  the  axis  produced  at  the  di-^  Xs^S%n 
fiance  of  the  fine  of  45-^  beyond  the  pole :  In  this  cafe  1701. 
arches  of  the  fphere  and  their  projections  are  veiy  near-^^^*^ 
ly  proportional  to  each  other.  Hence  in  a  map  of 
earth  agreeable  to  this  conftrudlon,  the  axis,  inllead 
being  divided  into  a  line  of  femitangents,  is  divided^ 
equally,  in  like  manner  as  the  circumference.  The 
map  of  the  world,  Plate  CCXIV.  is  conftruded  agree¬ 
able  to  this  method  of  projection. 
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PROJECTION,  in  perfpeaive,  denotes  the  ap- 
'  pcarance,  or  reprefentation  of  an  obied  on  the  perfpec- 
tive  plane. 

The  projedion,  e.  gr.  of  a  point,  as  B  (Fig.  i. 
Plate  CCCI..XXXIIL)  is  a  points,  through  which  the 
optic  ray  BE  pafles  from  the  objedive  point  through  the 
plane  to  the  eye  ;  or  it  is  the  point  wherein  the  plane 
cuts  the  optic  ray. 

And  hence  is  eafily  conceived  what  Is  meant  by  the 
projedion  of  a  line,  a  plane,  or  a  folid. 

^  Projection  in  Alchemy^  the  catling  of  a  Certain  Ima¬ 
ginary’  powder,  called  poTuder  of  projedion  ^  into  a  cru¬ 
cible,  or  other  veffel,  full  of  fomc  prepared  metal,  or 
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other  matter ;  which  is  to  be  hereby  prefently  tranf-  ProjcAion, 
muted  into  gold. 

Po^joder  of  Projections  or  of  the  philofophers  ftone, 

Is  a  powder  fuppofed  to  have  the  virtue  of  changing 
any  quantity  of  an  imperfed  metal,  as  copper  or  lead, 
into  a  more  perfed  one,  as  filver  or  gold,  by  the  ad¬ 
mixture  of  a  little  quantity  thereof. 

The  mark  to  which  alchemifts  dired  all  their  en¬ 
deavours,  is  to  find  the  powder  of  projedion  ;  which 
every  one  of  them  has  been  within  an  ace  of  a  hundred 
times.  See  Philosopher's  Slone. 

PROJECTURE,  in  architedure,  the  outjetting 
and  prominency,  or  embofiing,  which  the  mouldings 

an 
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yrnlarfua  and  ctlicr  members  have  beyond  t.hc  naked  wall,  co- 
*■;  iumn,  &c. 

Prolific.  prolapsus,  iu  farmery,  a  prolapfion  or  falling; 
^  out  of  any  part  of  the  body  from  its  natural  litiuitlou  ; 
thus  we  fay,  prolapfus  hiiefilniy  “  a  prolLipuon  of  the  in- 
teftine,’’  3cc.  Sec  Surgery. 

PROLATE,  in  sreometry,  an  epithet  applied  to  a 
fpheroid  produced  by  the  revolution  of  a  itmi-ellipfis 
about  its  larger  diameter.  See  Spheroid. 

’  PROLEGOMENA,  in  philology,  certain  prepa¬ 

ratory  obfervations  or  difeouries  prefixed  to  a  book, 
&c.  containing  fomething  neceffary  for  the  reader  to  be 
apprifedof,  to  enable  him  the  better  to  undcriland  the 


book,  or  to  enter  deeper  into  the  fciciice,  &c 

PROLEPSIS,  a  figure  in  rhetoric,  by  which  we 
anticipate  or  prevent  what  n^ight  be  obj^fted  by  the  ad- 
verfar}^  See  Oratory,  n  8o. 

PROLEPTIC,  an  epithet  applied  to  a  periodical 
difeafe  which  anticipates,  or  whofe  paroxyfm  returns 
fooner  and  fooner  every  time  ;  as  is  frequently  the  cafe 
in  agues. 

PROLIFER  FLOS;  [proksy  an  offspring  and 
fero^  “to  bear) a  prolific  flower,  or  a  flower  which  from 
its  own  fubllance  produces  another ;  a  fingular  degree 
of  luxuriance,  to  which  full  flowers  are  chiefly  incident. 
See  Botany,  p.  428. 

PROLIFIC,  fomething  that  has  the  qualities  nc- 
ceffary  for  generating. 

The  prolific  powers  of  fome  individuals  among  man¬ 
kind  arc  very’'  extraordinary.-— Inftances  have  been  found 
where  children,  to  the  number  of  fix,  feven,  eip;lit,  nine, 
and  fometimes  fixtcen,  have  been  brought  forth  after 
one  pregnancy.  The  wife  of  Emmanuel  Gago,  a  la¬ 
bourer  near  Valladolid,  was  delivered,  the  14th  of  June 
1779,  of  five  girls,  the  two  firft  of  whom  were  bap¬ 
tized  :  the  other  three,  were  born  in  an  Hour  after ;  two 
of  them  were  baptized;  but  the  lafl,  when  it  came  into 
the  world, had  every’^  appearance  of  death.  The  celebrated 
Tarfin  was  brought  to  bed  in  the  foventh  month  of  her 
pregnancy,  at  Argenteuil  near  Paris,  17th  July  1779,^ 
of  three  boys,  each  14  inches  and  a  half  long,  and  of 
a  girl  13  inches:  they’'  >.cre  all  four  baptized,  but  did 
not  live  24  hours. 

The  public  papers  for  the  month  of  June  1779 
made  mention  of  one  Maria  Ruiz,  of  the  dlflrldl  of 
Liicena  in  Andalufia,  who  was  fucceflively  delivered  of 
1 6  boys,  without  any  girls ;  and  feven  of  them  were 
flill  alive  on  the  17th  of  Augufl  thereafter.  The  fob 
lowing,  though  a  recent  faft,  is  almoft  incredible  :  In 
the  year  lyfjf  a  Mu  fcovite  peafant,  named  James 
Kyrloff,  and  his  wife,  were  prefented  to  the  Empicfs 
of  RulTia.  This  peafant  had  been  tvv-cc  married,  and 
was  then  70  y^ears  of  age.  Hts  firfl  wife  was  brought 
to  bed  21  times  ;  namely’’,  four  times  of  four  children 
each  time;  feven  times  of  three,  and  ten  times  of  twm  ; 
making  in  all  57  clfldren,  who  w^erc  then  alive.  His 
fecond  wife,  who  accompanied  h :m,  had  already  been 
delivered  feven  times,  once  of  three  children,  and  fix 
times  of  twins,  which  made  15  children  for  her  fhare. 
Thus  the  Mufeovite  patriarch  had  already  had  72  chil¬ 
dren  by  two  marriages.  We  are  affured  that  the  ful- 
tan  Muflapha  III.  had  iflue  by  his  concubines  580 
male  children.  What  number  of  female  childien  he 
liad,  and  w’hether  there  were  twins  of  both  fexes,  we 
are  not  infoiTued.  Thefe  fafts  fuppofe  great  fecundity  ; 
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and  whatever  credit  is  given  to  them,  we  mufl:  confider  Pro  ixhy 
as  entirely  fabulous  what  is  reported  concerning  a 
countefs  of  Holland  who  \vas  delivered  of  365  chil¬ 
dren,  of  a  very  fmall  fize. 

PROLIXITY,  in  difeourfe,  the  fault  of  entering 
into  too  minute  a  detail,  or  being  too  long,  prccifc, 
and  circiiniilantial,  even  to  a  degree  of  tedioufriefs. 

PllOLOCU  rOR  of  the  convocation,  the  fpeaker 
or  chairman  of  that  affembly'.  See  Convocation. 

PROLOGUE,  In  dramatic  poetry,  a  difeourfe  ad- 
drefil'd  to  the  audience  before  the  drama  or  play  begins, 
llie  original  intention  was  to  advertiie  the  audience  oi 
the  fiibjedt  of  the  piece,  and  to  prepare  them  to  enter 
more  ealily  into  the  adtion,  and  fometimes  to  make  an 
apology  for  the  poet. 

PROMETHEUS,  the  fon  of  Japetus,  fuppofed  to 
have  been  the  firfi  difeoverer  of  the  art  ot  firiking  fire 
by  flint  and  Heel ;  which  gave  rife  to  the  fable  of  his 
flealingfirc  from  heaven:  A  renowned  warrior;  but 
whofe  hiflory  is  involved  in  fable.  Pie  flourilhed  about 
1687  B.  C.  The  poetical  account  is,  that  he  formed  a 
man  of  clay  of  fuch  cxqulfite  workmanfhip,  that  Pal¬ 
las,  charmed  with  his  ingenuity,  ofiered  him  whatever 
in  heaven  could  contribute  to  finifli  his  defign  ;  and  for 
this  piirpofe  took  him  up  with  her  to  the  celellial  man- 
fi-oiis,  where  he  ftole  fome  fire  from  the  chariot  of  the 
fan,  which  he  ufed  to  animate  Lis  image.  At  this 
theft  Jupitei  was  fo  enraged,  tliat  he  ordered  Vulcan 
to  chain  him  down  on  Mount  Caucafus,  and  fent  an 
eagle  or  vulture  to  prey  on  his  liver;  which  every^  night 
was  renewed,  in  propoition  to  the  quantity  eaten  up 
ill  the  day-time,  until  at  lafl  he  was  delivered  by  Her¬ 
cules,  who  killed  the  vulture. 

Prometheus,  in  ancient  aflronomy,  was  the  name 
of  a  conflellation  of  the  northern  hemlfphere,  now  called 
HercufeSy  En^onajin,  See  Astronomy,  n*^  406.^  i 

PROMISE,  in  ordinary  cafes,  is  a  declaration  (ifP/omifi 
fome  intention  to  be  put  in  execution;  but  in  morals  is 
a  folcmn  affeveration  by  which  one  pledges  his  veracity 
that  he  fhall  perform,  or  caufe  to  be  performed,  the 
thing  which  he  mentions.  ^  ^  ' 

As  fuch  a  declaration  excites  expc6lations  in  the 
minds  of  thofe  to  whom  it  is  made  ;  and  as  to  friillrate 
thefe  expedations  might  roiife  Indignation,  and  he  fol¬ 
lowed  by  confeqiiences  injurious  to  the  perfon,  the  clia-  % 
radler,  or  interell,  of  him  who  made  it  —  it  becomes  a^^^w  it 
matter  of  prudence  in  the  promifer  to  keep  his 
And  farther,  as  a  certain  degree  of  confidence  is  found  *= 

neceffary  to  the  very  cxiflence  of  civil  fociety,  and  as 
others  may  have  a(fled  on  the  faith  of  his  piomile,  it  is 
now  not  a  matter  of  prudence  only  to  keep  his  word— 
it  is  a  duty  which  he  owes  to  all  v/ho  have  fpent  their 
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time,  their  money,  or  their  labour,  in  confequence  of 
thofe  expedations  which  he  has  warranted  them  to  en¬ 
tertain. 

It,  then,  being  confonant  to  found  reafon,  necellary'  ^ 

to  the  exiflencc  of  civil  fociety,  and  in  general  the  inte- 
reft  of  both  the  promifer  and  promifec,  that  the  words 
of  the  pioinifc  Ihould  be  fulfilled,  it  has  become  a  ma¬ 
xim  in  morals  that  a  man  is  obliged  to  i)crfonn  his  pro- 
mlfe.  3 

In  many  Inflances,  the  great  difficulty  concerning 
promife  is,  how  to  explain  it;  for  lUthough  the 
of  Its  obligation  be  thofe  expeflatlons  which  it 
raifed,  a  queftion  will  occur.  Is  the  piomifcr  bound  touifficulsr, 
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anfvver  fully  all  the  expeaatlons  to  which  the  diiFerent 
conftruaions  of  his  words  may  have  given  birth?  Should 
I,  for  inflancej^defire  a  man  to  run  with  a  letter  to  fuch 
a  place,  and  engage  to  fatisfy  him  upon  his  return' 5  and 
if  on  his  return  I  gave  him  double  of  the  ufual  hire 
indike  cafes  ;  but  if  he  be  not  fatisfied  with  lefs  than 
the  triple  of  fuch  a  fum,  am  I  obliged  to  grant  his  de- 
mauds?  This  will  lead  us  to  confider  the  rules  by 
which  a  promlfe  (hould  be  interpreted. 

If  a  promife  were  always  to  be  deemed  obligatory 
In  the  fenfe  in  which  the  promifee  receives  it,  a  man 
nrWifer  would  not  know  what  he  had  promifed;  the  promifee, 
or^romifee  from  a  difference  of  views,  affociations,  and  Interefls, 
ought  to  be  might  conceive  a  fenfe  of  which  the  promifer  had  ne- 
taken.  (ireamed  ;  might  fuppofe  engagements  which  were 

never  intended,  which  could  not  be  forefeen,  and,  al¬ 
though  forefeen,  could  not  be  performed.  For  thefe 
reafons  it  is  natural  to  think  that  the  fenfe  of  the  pro¬ 
mifer  fhoiild  rather  dire6f  the  interpretation.  He 
knows  precifely  what  it  is  he  has  undertaken,  and  Is 
iinqucftionably  the  heft  judge  of  what  meaning  he  af¬ 
fixed  to  his  words.  His  explanation  fhould  therefore 
be  admitted,  if  information  alone  could  give  him  a  title 
to  decide  in  the  affair. 

But  fomething  more  than  mere  information,  or  a 
knowledge  of  the  caufe,  is  expedled  from  a  judge,  as 
integrity  is  equally  efiential  to  his  charader.  Doubts 
may  arife  when  the  words  will  admit  of  various  mean¬ 
ings,  whether  the  promifer  will  be  fo  candid  as  impar¬ 
tially  to  own  the  precife  meaning  which  he  had  aftually 
annexed  to  his  expreffions  :  At  any  rate.  If  he  wifhed  to 
'  deceive,  he  might  purpofely  ufe  an  ambiguous  phrafeo- 

logy,  and  perform  the  promife  In  a  fenfe  of  his  own 
without  fatisfying  the  rcafonable  hopes  of  the  promifee. 

When  the  daughter  of  Tarpeius  bargained  with  Ta- 
tius  to  betray  the  citadel  for  what  he  and  his  Sabines 
\vore  on  their  left  hands,  meaning  their  rings  and  their 
golden  bracelets,  Tatius  probably  performed  his  pro- 
inlfe  in  the  way  which  he  intended,  w'hen  he  caufed 
her  to  be  buried  under  their  fliields,  which  they  carried 
alfo  on  their  left  hands.  But  who  wdll  fay  that  here  was 
not  treachery  and  a  difhonoiirable  abufe  of  that  confi- 
5  dence  wdiich  had  been  repofed  in  him  ? 

In  doubtful  It  muff  therefore  be  obvious,  that  the  import  of  a 
calcs  the  promife,  where  its  meaning  is  difputcd,  is  not  to  be  de¬ 
termined  by  the  fenfe  of  the  promifer  nor  by  the  expcc- 
ations  of  the  promifee  ;  and  if  it  was  faid  that  the  obli¬ 
gation  of  a  promife  arofe  from  tliofc  expedfations  wdiich 
had  been  raifed  by  it,  the  affertion  now  mull  be  limited 
to  thofe  expe£l:ations  w  hich  were  intentionally  raifed  by 
the  promifer,  or  thofe  w^hich  to  his  knowledge  the  pro¬ 
mifee  w'as  induced  to  entertain  in  confcquencc  of  that 
declaration  which  had  been  made  to  him.  Should  there 
fllll  be  a  doubt  about  what  expe6latioiis  were  intentional¬ 
ly  raifed,  and  what  (hould  have  been  reafonably  entertain¬ 
ed,  recourfe  miifl  be  had  to  the  judgment  of  thofe  who 
are  allowed  to  be  perlons  of  candour,  and  wdio  are  ac¬ 
quainted  wdth  the  charadlers  of  the  men,  and  with  tliofc 
g  circumftances  in  wdilch  the  promife  was  made. 

^Cafes where  The  following  are  fome  of  the  cafes  in  which  a  pro- 
a  protnue  mlfe  is  not  binding.  As  the  obligation  to  perform  the 


interpreta¬ 
tion  of  nei¬ 
ther  is  to 
i'C  trufted. 


is  not  bind,  promife  arifes  from  thofe  expedations  wdiich  are  In  en- 
tionally  raifed  by  the  promifer  ;  it  is  plain  that  no  pro¬ 
mife  can  be  binding  before  acceptance,  before  the  pro- 
jnlfe  has  been  communicated  to  the  promifee,  and  be¬ 


fore  he  lias  entertained  hopes  of  its  performance.  Tlic  I’romife. 
cafe  is  fiinilar  wdicre  a  promife  is  releafcd,  that  Is,  where  — 
the  performance  Is  dlfpenfed  with  by  the  promifee,  and 
where  he  entertains  no  expeclatlons  on  account  of  any  7 
thing  that  the  promifer  has  fald  to  him.  Should  ^ 
third  pcidbn  entertain  hopes  on  account  of  the  jiromife,  the^proniil 
he  is  to  cheriOi  thefe  hopes  at  his  own  hazard,  having  fee, 
no  encouragement  from  the  promifer  to  do  fo  :  yet  if 
this  perfon  has  been  w^airaiitcd  to  hope  by  the  ppomifee, 
the  promifee  has  renounced  his  privilege  of  releafing  the 
promife,  and  along  with  the  promifer  becomes  bound 
for  its  performance.  ^ 

A  promife  is  not  binding  wdicrc  the  perfonnance  is  ^ 
unlawful ;  and  the  performance  is  unlaw’’ful  w^here  It  is  jg 
contrary  to  former  proinifes,  or  to  any  moral  and  reli- lawful, 
gious  precept,  w^hich  from  the  beginning  to  the  end  of 
time  is  of  perpetual  and  unalterable  obligation.  Thus 
no  man  is  bound  by  his  promife  to  give  to  me  what 
he  has  already  promifed  to  another  ;  and  no  man  is 
bound  by  his  promife  to  blafpheme  God,  to  commit 
murder,  or  to  criminate  the  innocent.  Such  promifes 
are  unlawfully  made,  and  cannot  be  otherwife  than  un- 
law^fully  performed.  p 

Some  have  even  carried  their  fcruples  fo  far  as  to  -^^cafe 
doubt,  w^hether  any  promife,  unlawfully  made,  can  be 
lawfully  performed.  Should  a  man,  during  the  lifetime  arifen. 
of  his  wife,  happen  to  promife  marriage  to  another,  fuch 
a  man  (they  fay)  by  the  ChnTtian  religion  has  already 
committed  adultery  in  his  heart ;  and  (hould  he  afterwards 
become  a  widower,  he  Is  not  bound,  and  he  even  ought 
not,  to  fulfil  his  engagements,  as  this  w^ould  be  putting 
his  criminal  intention  into  execution.  This  fpecies  of 
rcafonlng,  w^e  mull  coiifefs,  is  to  us  unintelligible.  —  As 
the  wdfc  is  dead,  what  now  (hould  prevent  the  man  from 
marrying  the  objc6l  of  his  afFe<ftioiis?  Why,  fay  the  ca- 
fuifts,  he  already  is  under  a  pnmilfe  to  marry  her,  and  his 
promife  w’as  made  at  a  time  w'hen  it  (hould  not  have 
been  made.  It  is  true,  the  performance,  confidercd  by 
itfelf,  is  oppofed  by  no  law  human  or  divine  ;  but  then 
it  originated  In  wdiat  was  wrong  ;  and  hov/ever  much 
the  Supreme  Being  and  the  bulk  of  the  creation  may 
be  out  of  the  fecret,  we  have  dlicovered  by  the  inge¬ 
nious  logic  of  cauilllry,  that  evil  can  never  fpring  out 
of  good,  nor  good  out  of  evil;  but  that  the  means  and 
the  end,  the  motive  and  the  adloii  are  always  of  the 
fame  complexion  in  morals.  10 

When  a  promife  is  made,  the  particular  circumftances^'Toncoas 
in  wdiich  it  is  to  be  deemed  obligatory  arc  fometimes 
mentioned.  I  promife  (for  inftance)  to  lend  my 
friend  200  pounds  within  three  days,  provided  a  cer¬ 
tain  creditor  w  hich  I  name  do  not  make  a  demand  on 
me  before  that  time.  In  other  cafes  no  circumftancc 
is  forefeen  by  the  promifer  to  prevent  the  fulfilling  of 
his  engagement ;  and  hence  we  have  erroneous  pro- 
niifes,  wdiich  proceed  on  the  fuppofition  that  things  arc 
true,  pcffible,  and  lawful,  which  arc  not  fo.  An  er¬ 
roneous  promife,  wdsch  proceeds  on  the  falfe  repreftn- 
tatlon  of  the  promifee,  is  not  binding. 

A  London  gentleman  lately  purcliafed  an  eftate  in 
the  fouth  of  England  at  a  public  fale,  believing  the 
defeription  which  he  faw  in  the  hew'fpapcrs,  and  wdiich 
likewife  was  given  by  the  audtioneer,  to  be  true  ;  but 
finding  afterw^ards  that  the  eflate  nowife  coiTcfponded 
to  the  defeription,  the  law  freed  him  from  his  engage¬ 
ment,  becaufe  the  feller  had  evidently  been  guilty  of 
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A  promife 


pel  form- 
encc  is  im- 
poilible, 


Vfomife.  abrencli  of  promife  in  not  fatwfying  tbolc  expefta- 
tions  which  he  had  inteniionally  and  even  Itudioully  ex¬ 
cited  in  the  buyers.  _  .  .  r 

An  erroneous  promife,  whofe  performance  is  impoi- 
cot  hi'nduiirfible,  is  not  binding.  Before  the  conchifion  of  the 
when  the  ^,,3^  a  planter  of  Tobago  promifed  to  fend  to  his 
friend  in  England  1 2  hoglheads  of  fugar  from  the  next 
year’s  produce  of  his  ellate  ;  but  before  that  time  To¬ 
bago  fell  into  the  hands  of  the  French,  and  the  Well 
Indian  found  it  impoffible  to  anfwer  the  expeaations 
of  his  friend  in  England. 

An  erroneous  promife,  whofe  performance  is  unlaw- 
kTsunUw.M,  or,  to  fpeak  more  precifely,  whofe  performance  is 
iul.  contrary  to  a  prior  promife,  or  to  any  moral  or  reli¬ 

gious  obligation,  is  not  binding.  A  rather  believing 
the  accounts  from  abroad  of  his  fon^s  death,  foon  af¬ 
ter^  bequeathes  his  fortune  to  his  nephev/ :  but  the 
Ton,  the  report  of  whofe  death  had  been  falfe,  returns 
home,  and  the  father  is  releafed  from  the  promife  to 
his  nephew,  becaufe  it  was  contrary  to  a  prior  promife, 
which  he  had  tacitly  come  under  to  his  fon.  This  prior 
promife  was  implied  in  the  whole  of  the  father^s  con- 
dud,  and  was  expreffed  in  figns  as  emphatic  and  as 
unequivocal  as  thofe  of  language.  It  had  all  the  ef- 
fed  too  of  the  moft  folemn  promife  on  the  fon,  who, 
to  his  father's  knowledge,  was  induced  in  confequence 
of  this  promife  to  entertain  the  moft  fanguine  hopes 
of  fucceeding  to  his  father,  if  he  furvived.  The  world 
likewife  could  bear  teftimony  that  thefe  expedations 
were  net  raflily  cherifhed.  Ide  was  brought  into  cxif- 
tcnce  by  means  of  his  father,  who  was  thereby  uader- 
ftood  to  love  him  affedionately  ;  he  was  ufticred  in¬ 
to  fociety  as  the  reprefentative  of  his  family,  and  was 
therefore  fuppofed  to  be  the  heir  of  its  wealth.  Religion 
itfelf  fupported  his  pretenfions,  pronouncing  the  father 
worfe  than  an  Infdel  who  negleds  to  Ihow  that  atten¬ 
tion  to  his  children  which  the  world  naturally  expeds 
from  a  parent. — That  the  father^s  promife  was  not  rc- 
leafed  from  the  mere  circumftance  that  the  miftake  was 
known  to  his  nephew  the  proinifec,  will  appear  plain 
from  the  following  circumftance.  Suppofe  the  father 
a  landed  proprietor,  that  the  leafe  of  one  of  his  farms 
has  expired,  and  that  he  has  long  been  expeding 
to  let  it  at  L.  200  ;  fuppofe  tliat  this  fum  is  refufed, 
and  tliat  he  agrees  with  the  prefent  tenant  to  giant  a 
new  leafe  at  L.  150 — the  obligation  here  to  perform 
his  promife  is  net  diflblved  by  an  after  offer  of  L.  200, 
though  the  tenant  knew  that  L.  200  had  been  expect¬ 
ed,  and  that  only  from  defpairing  of  that  fum  his 
landlord  had  granted  the  new  leafe  at  L.  1501  the  pro¬ 
mife  is  binding,  becaufe  the  performance  is  every  way 
lawful,  contrar}"  to  no  prior  engagement,  and  oppofed 
to  no  principle  in  morals.  The  law  of  the  land,  were 
the  proprietor  reludant,  would  enforce  the  obligation, 
and  exau-  obedience  in  the  tone  of  authority  ;  becaufe 
breaches  of  faith,  were  they  permitted  in  fuch  cafes, 
would  deftroy  all  confidence,  and  aniiiliilate  the  bonds 
of  focial  union  : 
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v/ays  aware.  There  is  feldom,  they  perceive,  a  vlilu- 
ous  adion  that  is  not  attended  with  fbiue  happy  effeds; 
and  it  w'ill,  peiliaps,  be  generally  allowed,  that  the  com¬ 
parative  merit  of  iimilar  virtues  may  fafely  eftimated 
by  their  utility  :  But  to  make  utility,  as  fome  do,  the 
criterion  of  virtue,  and  pronounce  an  adion  vicious  or 
virtuous  merely  on  account  of  thofe  confequences  winch 
they  fee  may  flew  from  it,  is  a  dangerous  maxim.  Evil 
has  often  fprung  out  of  good,  and  good  out  of  evil ;  and 
good  and  evil  have  frequently  fprung  from  the  fame  ac- 


Pfomife. 


Thi»  prin¬ 
ciple  would 
give  a  fanc- 
tion  to  vice 
and  falfc- 
hood. 


13 


Men  live  and  profper  but  in  mutual  truft  ; 

A  confidence  of  one  another's  truth.  Oroonokv* 


Utility  no  The  great  difficulty  which  many  have  to  encounter 
criterion  determining  when  erroneous  promifes  ought  or  ought 
^d^'e  kept,  arifes  from  their  proceeding  on  a  prin- 

thc  validity  of  whofe  confequences  they  do  not  feem  to  be 
VoL.  XV.  Part  II. 


tion.  In  Mandeville's 

That  root  of  evil  Avarice, 

That  damn'd  ill-natur'd  baneful  vice, 

Was  flavc  to  Prodigality, 

That  noble  fill ;  whilft  Luxury 
Employ'd  a  million  of  the  poor, 

And  odious  Pride  a  million  more. 

Envy  itfelf  and  Vanity 
Were  minifters  of  Induftr)’’ : 

That  darling  folly,  Ficklenefs, 

In  diet,  furniture,  and  drefs. 

That  ftrange  ridiculous  vice,  was  made 
The  very  wheel  that  turn'd  the  trade. 

The  defeription  here  is  not  altogether  falfe;  and  theft: 
indeed  may  be  fome  of  the  confequences  that  flow 
from  avarice,  luxury,  pride,  vanity,  and  envy:  but  thefe 
are  not  all. — To  fee  at  once  all  the  confequences  that 
fpring  from  an  a^lion,  the  good  and  the  bad,  the  par¬ 
ticular  and  general,  the  immediate  and  remote,  would 
require  fometimes  the  forefight  of  Omnifciencc,  and  at 
all  times  a  knowledge  fupeiior  to  what  is  human.  Ri 
the  Fable  of  the  Bees,  the  author's  objed  was  to  fhow 
that  private  vices  are  public  beaeiits  ;  and  he  therefore 
w^as  naturally  led  by  his  argument  to  confider  only  fuch 
confequences  of  vice  as  favoured  his  liypothefis.  lie 
wanted  candour.  And  that  artifice  which ‘runs  through 
his  Fable  happens  to  remind  us,  that  while  the  remote 
and  the  general  eflefts  of  an  action  may  not  be  leen^ 
the  particular  and  immediate,  wLich  fall  wathiu  our  no¬ 
tice,  are  apt  to  be  viewed  through  the  medium  of  paf- 
fion,  intereft,  or  opinion.  For  thcle  reafons,^  it  ap¬ 
pears  furprifing  how  any  perfon  ftiould  ever  imagine 
that  the  obligation  to  perform  a  promife  ftiould  depend 
entirely  upon  the  ideas  which  the  promifer  apprehended 
of  its  utility. 

The  beft  refutation  of  fuch  an  opinion  arc  the  Angu¬ 
lar  conclulions  to  whie*^h  it  leads.  ^ 

A  late  waiter  on  political  juftice,  who  appears  toThcconfe* 
have  embraced  it,  gets  into  reafoning  not  very  common,  qucnces 
In  a  part  of  his  fyftem  he  looks  on  morals  as  an  article 
of  trade  :  virtue  and  vice,  in  his  Chapter  of  Promifes^  ^^'^dfculous 
but  antiquated  terms  for  profit  and  lofs  ;  and  right  and  and  abfurd, 
wrong  are  ufed  to  exprefs  wbat  Is  beneficial  and  wliat 
is  hurtful,  Ill  his  apprthenfion,  to  himfelt  and  the  com- 
niunity. — With  refped  to  veracity,  thofe  rational 
and  intelligent  beings,"  by  whom  he  willies  the  affairs 
of  the  world  to  be  carried  on,  may,  while  they  ad  as 
rational  and  intelligent,  break  or  perform  their  promifes 
at  plcafure.  He  tliinka  it  “  effential  to  various  circum- 
ftaiices  of  human  intercourfe,  that  we  flionld  be  known 
to  beftow'  a  fteady  attention  upon  the  quantities  of  con¬ 
venience  or  inconvenience,  of  good  or  evil,  that  might 
arife  to  ethers  from  our  condu6l."  After  this  atten¬ 
tion,  the  difuppointment  of  the  promifee  Is  not  to  be 

E  minded, 
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Pfomjfe.  minded,  though  the  expeaations  excited  by  thefe  ra- 
'•“v - tional  and  Intelligent  beings'’  may  have  “  altered  the  na¬ 

ture  of  his  fituation,  and  engaged  him  in  undertakings 
from  which  he  would  otherwife  have  abftained."  What 
the  promifer  takes  to  be  the  general  utility  and  the  fit- 
nefs  of  things  is  to  be  his  guide.  And  a  breach  of 
promife  will  be  attended  with  the  following  advantages : 

The  promifee,  and  all  other  men,  will  be  taught  to 
depend  more  upon  their  own  exertions,  and  lefs  upon 
the  affiftance  of  others,  which  caprice  may  refufe  or 
jufticc  with-hold.  He  and  all  others  will  be  taught  to 
acquire  fueh  merit,  and  to  engage  in  fucli  purfiiits,  as 
fliall  oblige  any  honed  man  to  come  to  their  fueeour  if 
they  fliould  hand  In  need  of  aflidance."  This  breach 
of  promife,  with  a  view  to  the  general  utility,  will,  fo 
far  from  being  criminal,  form  a  part  of  that  refolute 
execution  of  juftice  which  would  in  a  thoufand  ways 
inereafc  the  independence,  the  energies,  and  the  virtue 
•  of  mankind^." 

Inquiry  con-  Such  are  the  views  which  determined  this  author  to 
cerning  Poll- «  the  validity  of  promifes"  as  ‘Mnconfiftent 
book^ych?  juftiee,"  and  as  foreign  to  general  good.”  From 
2,  one,  however,  who  relics  with  fo  much  confidence  on 

the  promifer,  it  would  be  certainly  defirable  to  know, 
whether  the  perfon,  who  violates  his  faith  for  the  pub¬ 
lic  utility.  Is  always  to  be  candid.  Where  breach  of 
faith  promotes  his  own  intereft,  ought  he  alone  to  de¬ 
cide  on  the  validity  of  his  promife  ?  or  where  promlfes 
are  broken  for  the  general  good,  Is  he  to  be  guided  by 
his  own  vifionary  fchemes  of  utility  ?  Is  he  to  adt  as 
triiftee  for  the  public  without  any  delegated  power  ? 
and  lhall  the  community  fubmit  to  his  deeifions  without 
fo  much  as  putting  the  queftion,  Who  hath  made  thee 
a  ruler  overs  us  ?  ^Vhen  a  writer  thus  deviates  fo  far 
from  the  path  of  reafon,  it  is  natural  to  alk,  what  was 
the  ignh  fatuus  that  mlfled  him  ?  In  the  prefent  cafe  it 
is  pretty  obvious.  Being  fomething  of  opinion  with 
SeeNcte,the  eeVbrated  Turgot*,  that  romances  are  the  only 
b.  ill.  ch.  6.  hooks  in  which  moral  principles  are  treated  in  an  im¬ 
partial  manner,  this  gentleman,  in  his  Chapter  of 
Promtfes^  feems  to  have  borrowed  a  part  of  liis  morality 
from  the  doggerels  of  Butler ;  and  having  adopted, 
though  from  different  motives,  the  political  principles 
of  Sir  Hudibras's  fqiilre,  that  obedience  to  civil  go¬ 
vernment  is  not  due  bccaufe  ii  is  promifed,  he  has  come 
to  exadfly  the  fame  eonelufion  with  refpedl  to  the  ob¬ 
ligation  of  keeping  one's  word.  But  Ralph  has  rea- 
foned  with  more  ingenuity ;  and  has  fhown  not  only 
that  the  public  good,  but  the  glory  of  the  Lord,  may 
be  fometimes  promoted  by  a  breach  of  faith. 


t6 

A  private 
individual 
ha'*  no 
right  to  in¬ 
trude  his 
fchemes  of 
utility  on 
the  public 


^  The  faints 
are  God¬ 
win’s  ra¬ 
tional  and 
intelligent 
beings. 


The  faints,  *  whom  oaths  and  vows  oblige, 
Know  little  of  their  privilege  ; 

Farther,  I  mean,  than  carrying  on 
Some  felf-advnntage  of  their  own  : 

For  If  the  dev'l,  to  ferve  his  turn, 

Can  tell  truth,  why  the  faints  fhoiild  fcom. 
When  it  ferves  theirs,  to  fvvear  and  lie, 

I  think  there's  little  reafon  why  : 

Fife  h’  has  a  greater  pow'r  than  they, 
Which  'twere  impiety  to  fay  : 

W'  are  not  commanded  to  forbear, 
Indefinitely,  at  all  to  fwear ; 
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But  to  fwear  idly,  and  in  vain,  Prnmife, 

Without  felf-Intereft  and  gain  ; 

For  breaking  of  an  oath  and  lying 
Is  but  a  kind  of  felf-denylng, 

A  faint-like  virtue  ;  and  from  hence 
Some  have  broke  oaths  by  Providence  ; 

Some,  to  the  glory  of  the  Lord, 

Perjur'd  themklves  and  broke  their  word  :  — ■ 

For  faints  may  do  the  fame  thing  by 
The  fpirit,  In  finecrity, 

Which  other  men  are  tempted  to, 

And  at  the  devil's  inftanee  do. 

Hudibras,  Cant, 11. 

Here  are  new  views  of  utility  ;  which,  were  they  to 
be  confidered  as  of  any  weight,  would  inereafe  the  dif¬ 
ficulty  of  determining  when  an  erroneous  promife  ought 
to  be  kept. 

But  (hould  views  of  utility  be  laid  afide,  and  (hould 
it  be  made  an  invariable  rule  that  truth  is  on  no  account 
to  be  violated,  that  deceit  is  never  to  be  pra6lifed,  and  17 


that  moral  obligations  are  not  to  be  dlflblved  for  the  Views  of 
profpe<^  of  any  phyfieal  advantage  ;  thofe  doubts 
which  arife  concerning  the  validity  of -erroneous  pro- in  morals, 
mifes  will  foon  difappear.  Difagreeable  perhaps  and 
ridiculous  confequenees  may  fometimes  arife  to  a  few 
individuals  from  an  honeft  and  confelentious  adherence 
to  their  promife ;  but  will  any  affert  that  the  general 
good,  that  burden  of  the  fong,  will  ever  be  endangered  by 
too  much  veracity  ? 

So  numerous  inconveniences  arife  daily  from  the  re¬ 
gular  operation  of  thofe  great  phyfieal  law's,  which  arc 
under  the  immediate  dirediion  of  Providence,  that  thofe 
plillofophers  who  have  adopted  the  principle  of  utility, 
and  are  much  furprifed  to  fee  the  univerfc  fo  aukwardly 
planned  for  the  cafe  and  comfort  of  them  and  their  fpe- 
cies,  have  been  under  the  neceiUty  of  imputing  many 
events  In  nature  to  the  malignity  of  fome  evil  Indepen¬ 
dent  being  ;  or  of  allowing  that  things  have  degenera¬ 
ted  fince  they  firft  came  from  the  hands  of  the  Crea¬ 
tor,  and  that  they  muft  now  be  exceedingly  altered 
from  what  they  had  been  when  He  chofe  to  pronounce 
them  all  very  good.  Thus,  abfurdlty  or  impiety  mufl 
always  be  the  confequenee  of  j,udging  of  the  vice  and 
virtue  of  an  adlion  by  its  utility,  and  of  eftimating  Its 
utility  by  our  limited  views  and  erroneous  conceptions. 

As  for  extorted  promlfes,  it  is  curious  to  obferve 
how  this  queflion  fiiould  always  be  Halted,  w^hetlier  or 
not  they  ought  to  be  kept  I  and  another  queftion 
(hould  feldom  be  thought  of,  whether  or  not  they  ought 
to  be  made  ?  Fortitude  was  one  of  the  cardinal  'virtues 
among  the  ancients  ;  and  is  deemed  of  fuch  importance  ^ 

in  the  Chriftian  fyftcm,  that  the  fearful  are  elalfed  with 
the  unbelievers,  and  are  thought  unworthy  of  tlie  fa¬ 
vour  of  Deity,  as  being  incapable  of  fupporting  thofe 
trials  to  which  heaven  expofes  the  faithful  as  the  trueft 
tell  of  Chriftian  virtue. — If  a  perfon  fiiould  want  the  \^rhethcr  ^ 
neeelTary  fortitude  to  be  virtuous,  it  will  be  a  poor  ex- binding  03f 
cufe  for  his  bafenefs,  that  he  has  added  deceit  to  lils^®^* 
cowardice  :  and  furcly  it  is  not  the  bufinefs  of  morality, 
when  it  has  found  him  guilty  of  one  crime,  to  grant 
him  a  difpenfation  for  committing  two.  The  laws  of 
jurlfprudcnce,  it  will  readily  be  allowed,  cannot  favour 
the  claims  of  the  promifee  \  becaufe  they  ought  never 

to 
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'tromi^c.  to  lend  tlieir  fupport  to  oppreffion  and  violence.  ^  But 

“"v -  their  acquittal,  fhoulcl  he  violate  his  faith,  will  by  no 

means  vindicate  the  charadler  of  the  promifer.  Their  ac¬ 
quitting  a  woman  from  the  charge  of  adultery,  goes  a 
fhort  way  in  rehoring  the  fair  reputation  of  her  innocence. 

Let  jurifprudence  decide  as  it  will,  the  man  of  honour 
and  the  geserous  patriot  can  never  be  brought  to  re- 
fped  the  perfon  who,  ftruck  with  a  panic,  could  betray 
cither  himfelf  or  his  friends.  The  magnanimous  fpirits 
who  could  die  for  the  truth  will  view  with  contempt 
his  pitiful  deceit.  Thofc  unfortunate  men  who  may 
fuffer  from  that  very  diftruft  which  the  breach  of  his 
faith  has  begotten,  will  always  detefl  him  as  a  traitor 
and  enemy  ;  and  heaven  itfelf  cannot  be  fuppofed  to 
reward  that  foldier  who  defects  her  caufe,  and  relin- 
quifhes  the  poll  which  fhe  has  afligned  him,  at  the  fight 
of  danger. 

If  we  once  begin  to  accommodate  morality  to  the 
difpofitions  and  humours  of  mankind,  it  is  hard  to  fay 
where  tliis  fpecies  of  complaifaiice  will  end.  The  de¬ 
grees  of  timidity  are  fo  various,  and  fome  tempers  by 
nature  fo  yielding,  that  repeated  importunity  or  an  ear- 
fio  neft  requeft  will  extort  a  promife. 

The  iaws  young  lady  was  frequently  preffed  by  her  dying 

ofmoral.-y  to  grant  him  a  promife  that  die  would  not 

braccomo.  marry  after  his  death.  ^  For  fome  time  fhe  was  able  to 
dated  to  the  refift  with  becoming  fpirit  his  abfurd  requcil ;  but  upon 
bun^ouTs  declaring  oftener  than  once  that  he  could  not  other- 

anJmtcrcft^  die  in  peace,  (lie  complied  and  promifed.  Too 
mankin  however,  for  this  effort  of  continence,  fhe  after¬ 

wards  likened  to  the  addreffes  of  a  fecond  lover,  and 
found  her  heart  infenfibly  engaged  before  fhe  adverted 
to  the  impropriety  of  a  new  attachment.  But  propo- 
fals  of  marriage  could  fcarcely  fail  to  remind  her  of  her 
promife  and  awaken  her  fcruples.  Thcfe  fhe  foon  com¬ 
municated  to  her  lover,  with  her  firm  refolution  to  re¬ 
main  a  widow,  if  the  contrary  meafure,  which  fhe  great¬ 
ly  preferred,  and  on  which  her  earthly  happinefs  de¬ 
pended,  were  not  approved  by  fome  fpiritual  counfellor. 

Upon  this  declaration  it  was  agreed  to  take  the  advice 
of  their  own  minifler,  who  was  an  eminent  dlflenting 
clergyman  in  the  diocefe  of  Oxford  :  but  this  gentle¬ 
man,  unwilling  to  decide  in  a  matter  of  fuch  import¬ 
ance,  propofed  to  refer  it  to  Dr  Seeker,  who  was  then 
bifhop  of  that  fee.  This  prelate  too  declined  to  give 
any  judgment  in  the  cafe  ;  but,  as  was  his  way,  muf- 
tered  up  a  number  of  arguments  on  each  fide  cf  the 
queftion,  and  committed  them  to  a  letter,  which  a 
learned  gentleman  of  our  acquaintance  had  fome  time 
ago  an  opportunity  of  feeing  in  inanufcr’pt* 

If  the  fentiments  to  which  the  bifbcp  was  inclined 
could  have  been  inferred  from  his  flatemeiit  of  arguments, 
he  feemed  to  think  that  the  promife  was  binding.  ^  In 
our  opinion,  he  ought  to  have  given  a  pofitivc  decifion. 
It  was  no  matter  whether  the  promife  was  extorted  or  not : 
the  promife  was  made  ;  and  the  queftion  was  now,^  whe¬ 
ther  or  not  was  the  performance  lawful  ?  'i  hat  it  was 
lawful  appears  evident.  The  lady  was  under  a  moral 
obligation  to  remain  a  widow  ;  and  no  moral  obliga¬ 
tion,  fo  far  as  we  know,  required  her  to  marry. 

To  be  fruitful  and  multiply,  indeed,  is  declared  in 
Scripture,  andis  found,  to  the  woful  experience  of  many, 
to  be  one  of  the  general  laws  of  our  nature.  But  of 
all  thofe  laws  intended  by  nature  to  regulate  the  con- 
4du£l  of  inferior  intelligences,  the  moral,  which  were  meant 


to  be  checks  and  correftors  or  thofe  abufes  to  which  riomife. 
the  phyfical  arc  apt  to  be  canned,  are  certainly  the  inoft 
facred  and  obligatory.  To  procreate  his  fpecies,  a  man 


it 

is  not  then  to  be  guilty  of  adulter)’',  nor  of  fornication, 
nor  to  llften  to  the  lewd  calls  of  incontinency.  St  Fuel’s 
obfervation,  that  it  is  better  to  marry  than  burn,  can- point  of 
not  be  allowed  in  this  Inftance  to  have  much  weight,  obligation* 
He  has  not  defined  what  degree  of  amorous  inflamma¬ 
tion  conftitutes  burning,  nor  in  what  cafes  this  burning 
would  be  a  fufticient  warrant  for  marrying.  In  the 
prefent  inftance  he  does  not  even  confider  marriage  as 
a  duty  ;  he  compares  it  with  burning,  and  thinks 
it  only  the  led!  of  the  two  evils.  Not  that  mar¬ 
riage  is  evil  of  itfelf;  for  he  that  marrieth  doth  well : 
but  ther  e  are  circumftances  In  which  it  would  be  incon¬ 
venient  to  marry,  and  in  which  he  that  marrieth  not  la 
fald  to  do  better.  But  if  thofe  inconveniences  be  rea- 
fons  fufficient  to  deter  from  marrying,  Is  that  perfon  to 
be  held  excufable  who,  in  order  to  gratify  an  animal 
paflron,  fomewhat  refined,  ftiould  violate  an  oath,  and 
trample  on  a  facred  moral  obligation  ? 

i  he  young  lady  might  indeed  declare  that  her  earth¬ 
ly  happinefs  was  at  an  end  if  fhe  were  not  permitted  to 
marry  again ;  but  what  circumftance  prevented  her 
from  marryirrg?  It  was  not  the  opinion  of  her  own  • 
paftor,  nor  the  bifhpp  of  Oxford :  the  truth  is,  it  was 
certain  fcruples  of  her  own,  which  being  unable  of  her- 
felf  to  overcome,  fhe  had  proufly  follcrted  the  afirftance 
of  others.  It  is  certainly  a  misfortune  that  a  devotion¬ 
al  and  amorous  turn  fliould  always  be  fo  clofely  con- 
nerflcd  in  the  females.  Both,  however,  cannot  always 
be  Indulged.  Who  will  fay,  that  the  motive  is  rational 
which  inclines  one  to  cherlih  a  paffion  which  conference 
difapproves?  The  virtue  of  continency  might  indeed 
have  borne  hard  on  this  lady’s  conftitution,  and  in  her 
way  to  immortal  happinefs  might  have  formed  a  gate  fo 
ftrait  and  narr-ow  as  it  might  be  difficult  for  her  to  pafs 
through ;  but  after  all,  her  cafe  was  not  harder  than  that 
of  nuns,  who  take  the  vows  of  perpetual  draft ity,  and 
endure  fufferings  of  a  Irmilar  nature,  and  in  fome  in- 
ftances  even  perhaps  greater  than  hers  ;  yet  doing  it 
cheerfully,  from  the  fuppofitron  that  the  Omniferent  Is 
well  acquainted  with  the  nature  of  the  great  facrifice 
which  they  makb,  and  that  after  death  he  will  ftudy  to 
requite  them,  and  beftow  on  them  fomcthrng  like  an  ♦ 

equivalent,  which  in  their  opinion  can  fcarcely  be  lefs 
than  a  happinefs  In  heaverr  as  ample  as  their  wifhes  and 
as  Lifting  as  their  fouls. 

Every  promife,  therefore,  which  is  not  releafed,  nor 
fraudently  obtained  by  the  promifee.  Is  to  be  held  bind¬ 
ing  it  the  performance  be  lawful  and  poffible. 

"The  Chriftian  cannot,  and  a  man  of  honour  will  a  pronrfe 
fcarcely  venture  to  rejedt  this  maxim,  that  a  good  man  of  a  fimilar 
ought  not  to  change  though  he  fwear  to  his  hurt.  Yet  e  "ith 
a  fimple  promife  and  apromilfory  oath  are  not  very  dif-^“  • 
ferent  In  point  of  obligation.  Moil  people  know,  and, 
where  any  moral  duty  is  concecned,  they  ought  parti¬ 
cularly  to  refleft,  that  this  worfd  is  governed  by  an  Al¬ 
mighty  Being,  who  knows  all  things,  who  lives  always, 
and  who  is  jull  to  reward  and  to  punifli.  'I  he  perlon 
who  makes  a  promiffory  oath  does  it  avowedly  under 
an  immediate  fenfe  of  thefe  truths  ;  the  perfon  who 
makes  a  fiinple  promife,  though  he  certainly  ought,  yet 
may  not  refledt  on  thefe  at  the  time.  The  former, 
when  lie  violates  his  oath,  exhibits,  only  to  outward 

2  appearance, 


PRO  [  J  PRO 


Promcn-  appearance,  a  greater  contempt  of  the  Divine  power, 
knowledge,  and  juftice,  than  he  who  violates  a  fimple 
Pronuncia  p ro mi fe  under  an  imprefiioii  of  the  fame  truths.  To 
Him  who  knows  the  feercts  of  the  heart,  the  breach  of 
promife  inuft  appear  as  crinunal  as  the  breach  of 
the  oath.  See  Assumpsit  and  Oath. 

PROMONTORY,  in  geography,  a  high  point  of 
land  or  rock  proje6ting  out  into  the  fea ;  the  extremity 
of  which  towards  the  fea  is  called  a  or  headland. 
See  Plate  CCXII.  ^ 

PROMP  TER,  in  the  drama,  an  ofEcer  polled  be¬ 
hind  the  feenes,  whofc  bufinefs  it  is  to  watch  attentive¬ 
ly  the  adlors  fpeaking  on  the  dage,  in  order  to  fugged 
and  put  them  forward  when  at  a  dand,  to  correft  them 
when  amifs,  &c.  In  their  parts. 

PROMULGATED,  or  Promulged,  fomething 
publllhed  or  proclaim.ed,  and  generally  applied  to  a 
law,  to  denote  the  publilhing  or  proclaiming  It  to  the 
people. 

PRONAOS,  In  the  ancient  architedlure,  a  porch  to 
a  church,  palace,  or  other  fpacious  building.  See  the 
article  Pouch. 

PRONATION,  among  anatomids.  The  radius  of 
the  arm  has  two  kinds  of  motions,  the  one  called 
nationy  the  other  fnpination,  Pronation  is  that  where¬ 
by  the  palm  of  the  hand  i§  turned  downwards ;  and  fu- 
pination,  the  oppofite  motion  thereto,  is  that  whereby 
the  back  of  the  hand  is  turned  downwards.  The  pe¬ 
culiar  mufcles  whereby  pronation  is  performed,  are  call¬ 
ed  proriatoresy  as  thofe  by  which  fupination  is  performed 
are  termed  fuplnotores.  See  Anatomy,  Table  of  the 
Mufcles,  and  Plates, 

PRONG-hoe,  In  hulbandry,  a  term  ufed  to  exprefs 
an  indrument  ufed  to  hoe  or  break  the  ground  near 
and  among  tlie  roots  of  plants. 

The  ordinary  contrivance  of  the  hoe  Is  very  defec¬ 
tive,  it  being  only  made  for  feraping  on  the  furface  ; 
but  the  great  ufe  of  hoeing  being  to  break  and  open 
the  ground,  befide  the  killing  of  the  weeds,  which  the 
ancients,  and  many  among  us,  have  thought  the  only 
ufe  of  the  hoe,  this  dull  and  blunt  Indrument  Is  by  no 
means  calculated  for  the  purpofes  it  is  to  fer\e.  The 
prong-hoe  confids  of  two  hooked  points  of  fix  or  feven 
inches  long,  and  when  druck  into  the  ground  will  dir 
and  remove  It  the  fame  depth  as  the  plough  does,  and 
thus  anfwer  both  the  ends  of  cutting  up  the  weeds  and 
opening  the  land.  It  is  ufeful  even  in  the  hoi  fe-hoeing 
hulbandiy,  becaufe  the  hoe-plongh  can  only  come  with¬ 
in  three  or  four  inches  of  the  rows  of  the  corn,  turnips, 
and  the  like  ;  whereas  this  indrument  may  be  ufed  after¬ 
wards,  and  with  it  the  land  may  be  raifed  and  dirred 
even  to  the  veiydalk  of  the  plant.  See  Agriculture 
and  Hoe. 

PRONOUN,  Pronomen,  in  grammar,  a  declinable 
part  of  fpeech,  which  being  put  indead  of  a  noun, 
points  out  feme  perfon  or  thing.  Sec  Grammar. 

PRONUNCIATION,  in  grammar,  the  manner  of 
articulating  or  founding  the  words  of  a  language. 

Pronunciation  makes  the  mod  difficult  part  of  writ¬ 
ten  grammar ;  in  regard  that  a  book  exprcffiiig  Itfelf 
to  the  eyes,  in  a  matter  that  wholly  concerns  the  ears, 
feems  next  akin  to  that  of  teaching  the  blind  to  didin- 
guiffi  colours  :  hence  it  ia  that  there  Is  no  part  fo  de- 
fedlive  in  grammar  as  that  of  pronunciation,  as  the 
writer  has  frequently  no_term  whereby  to  give  the  read¬ 


er  an  Idea  of  the  found  he  would  exprefs ;  for  want  of  Pronun  oia* 
a  proper  term,  therefore,  he  fubditutes  a  vicious  and  ^ 

precarious  one.  To  give  a  jud  Idea  of  the  pronuncia^ 
tion  of  a  language,  it  feems  nccedary  to  fix  as  nearly  as 
poffible  all  the  feveral  founds  employed  in  the  pronun¬ 
ciation  of  ^  that  language.  Cicero  tells  us,  that  the 
pronunciation  underwent  feveral  changes  among  the 
Romans  :  and  indeed  it  is  more  precarious  in  the  li¬ 
ving  languages,  being,  as  Du  Bos  tells  us,  fiibfervlent 
to  faffiion  in  thefe.  The  French  language  is  clogged 
with  a  difficulty  In  pronunciation  from  which  "mod 
others  are  free ;  and  it  confids  in  this,  that  mod  of 
their  words  have  two  different  pronunciations,  the  one 
in  common  profe,  the  other  in  veife. 

As  to  the  pronunciation  of  the  Engliffi  language, 
the  ingenious  Mr  Martin,  In  his  Spelling-Book  of  Arts 
and  Sciences,  lays  down  the  following  rules:  i.  The 
final  ( e)  lengthens  the  found  of  the  foregoing  vow’el ; 
as  in  can,  cane  ;  roh^  rcbe  ;  tuny  tune,  &c.  2.  t  he  final 

( ej,  in  words  ending  in  re,  is  founded  before  the  r  like 
u;  as  mnjficre,  majfa-cur ;  lucre,  ln<ur  8cc,  3.  The 
Latin  diphthongs  a,  ce,  are  founded  like  e ;  as  JEtna^ 

Etna ;  ceconotny,  economy^  See, :  but  at  the  end  of  the 
words  oe  founds  like  0  ;  as  in  toe,  foe.  See,  4.  Alfo  the 
Engllfh  improper  diphthongs,  ea,  eo,  eu,  ue,  found  only 
the  e  and  u  ;  as  tea  or  te  ;  feoffee  or  feffee  ;  due  or  du  y 
true  or  tru.  See,  though  fometimes  eo  and  ea  aie  pro¬ 
nounced  like  ee,  as  in  peopl  ,  fear,  near.  See,  5.  Some¬ 
times  the  diphthong  fiej  is  pronounced  like  e  in  deling^ 
like  ee  in  field,  and,  at  the  end  of  w^ords,  always  like  y, 
as  ill  //V,  Sie, ;  and.  W  Is  pronounced  either  like  f  or  ^//,  as 
in  deceit,  reign y  See,  6,  The  triphthong  eau  is  pronoun¬ 
ced  like  0,  in  beau  and  f  t  d^eau  ;  and  leu  founds  like  u 
in  lieu,  adieu.  See.  7.  The  found  of  c  is  hard  before  the 
vowels  a,  0,  u,  as  in  call,  cold,  cupy  See, ;  alfo  fometimes 
before  Ly,  as  in  chart,  cold.  See,  ;  and  before  /  and  r,  as- 
in  clear,  creeps  Sec^  It  is  otherwife  generally  foft,  as  in 
city,  celly  cydir,  child.  See,  8.  In  French  words  ch  is 
founded  like  JIj,  as  in  chagreen,  machine  ;  and  fometimes 
like  qu,  as  in  choir,  9.  I'lie  found  of^  is  hard  before 
a,  0,  u,  I,  r,  as  in  gall,  go,  gum,  glean,  grope;  alfo  before 
ui,  as  in  guilt,  guild.  See,  ;  and  before  .as  in  ghofi  ; 
fometimes  before  i,  as  in  gibbous,  gibber ijh.  It. is  alfo 
generally  hard  before  e,  as  in  get,  geld,  6lC.;  but  foft  in 
many  words  derived  from  the  Greek  and  Latin,  as  in 
geometry,  genealogy,  genus,  See,  Two  gg  are  always  hard, 
as  in  dagger,  See,  The  found  of  g,  when  foft,  is  like 
that  of  j.  JO.  In  any  part  of  a  word,//?  founds  likey', 
as  in  philofiophy.  See,  II.  The  found  of  at  the  end* 
of  French  words,  is  like  h,  as  in  rifque.  See,  1  2.  Tlie 
fyllables  ti  and  ci,  if  £ollo.wed  by  a  vowel,  found  like Ji 
or  fin  ;  as  in  fiSion,  logician.  See,  33.  When  cc  occurs 
before  /,  the  firll  is  hard  and  the  latter  is  foft ;  as  in 
flaccid.  See.  14.  The  letter  p  is  not  pronounced  at  tbs 
beginning  of  fyllables  before  f  and  t  ;  as  in  jfialm,  ptar- 
inks.  Sec.  As  to  other  peculiarities  regarding  the  pro¬ 
nunciation  of  fihgle.  letters,  many  of  them  have  been  ta¬ 
ken  notice  of  at  the  beginning  of  each,  in  the  courfe  of 
this  work. 

But  it  is  not  enough  to  know  the  juft  pronunciation 
of  fiiigle  letters,  but  alio  of  w^ords  :  in  order  to  which, 
the  accenting  of  words  ought  to  be  well  underftood  •; 
fince  nothing  is  more'haiffi  and  difagreeable  to  the.  ear, 
than  to  hear  a  perfon  fpeak  or  read  with  wrong  ac¬ 
cents.  And  indeed  in  Engliflt  the  fame  word  is  often 

both 
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yrtlioncia-  both  a  noun  and  a  verb,  diftinguifhed  only  by  the  ac- 
don,  cent,  rvhich  Is  on  the  firft  fyllable  of  the^  noun,  and  on 
the  laft  of  the  verb  ;  as  fermi^nt  and  ferment;  record  and 
rtcorct,  &c.  We  are  to  obferve  alfo,  that  in  order  to  a 
itift  expreffion  of  words,  fome  require  only  a  Angle  ac¬ 
cent  on  the  fyllable,  as  in  torment,  &c  ;  but  in  others 
it  fhould  be  marked  double,  as  in  m't  m:il,  becaufe  it  is 
pronounced  as  if  the  letter  was  wrote  double,  viz.  un- 

Mr  Sheridan’s  Diftionary  will  be  found  extremely 
ufeful  as  a  dlreftory  in  acquiring  the  pronunciation  of 
the  Englifh  language  ;  but  care  muft  be  taken  to  avoid 
his  provincial  braoue,  which  has  certainly  mi^ed  him  in 
feveral  inftances.  Mr  Walker’s  Pronouncing  Diaiouary, 
lately  publilhed,  will  likewife  deferve  the  ftudent  s  at¬ 
tention.  It  is  a  work  of  great  labour  and  merit,  and 
is  hiuhly  ufeful.  It  has  indeed  fome  faults  and  inaccu¬ 
racies,  but  it  is  liotwithftandlng,  in  all  probability,,  the 

bell  of  the  kind.  ,  ,  ,  re  i_  j  i  n. 

Pronunci.vtion  is  alfo  ufed  for  the  fifth  and  lait 

part  of  rhetoric,  which  confifts  in  varying  and  regula- 
tino-  tke  voice  agreeably  to  the  matter  and  words,  lo 
as  mod  effeaually  to  perfuade  and  touch  the  hearers. 

See  Oratory,  Part  IV.  .  ,  ,  r  ., 

PROOF,  in  law  and  logic,  is  that  degree  of  evidence 
which  carries  conviaion  to  tl.e  mind.  It  differs  from 
demonftration,  which  is  applicable  only  to  thme  truths 
of  which  the  contrary  is  inaineeivable.  it  dintTS  like- 
wife  from  probability,  which  produces  for  the  molt  part 
nothing  more  than  opinion,  while  proof  produces  belief. 

See  Probability.  ,  .  ,  „  o  j 

The  proof  of  crimes  was  anciently  efftfted  among 
our  anceftors  divers  ways;  viz.  by  duel  or  combat,  fire, 
water,  &c.  See  Duel  and  Ordeal.^ 

PkOOf  of  Artillery  and  Small  Arms,  is  a  trial  whether 
they  Hand  the  quantity  of  powder  allotted  tor  that 
purpofe.  The  rule  of  the  board  of  ordnance  is,  that 
all  ffuns,  under  24-pounders,  be  loaded  with  powder  as 
much  as  their Ihot  weighs;  that  is,  a  brafs  24-pounder 
with  21  lb.  a  brafs  32-pounder  with  26  lb.  12  oz.  and 
a  42.pounder  with  31  lb.  8  oz.  ;  the  iron  24-pounder 
with  18  lb.  the  32-pounder  with  21  lb.  8  oz.  and  the 

42-pounder  with  25  lb.  ,  •  1  j 

The  brafs  light  field-pieces  are  proved  witli  powder 
that  weighs  half  as  much  as  their  Ihot,  except  the  24- 
pounder,  which  is  loaded  with  i  o  lb  only. 

Government  allows  1 1  bullets  of  lead  in  the  pound 
for  the  proof  of  muflrets,  and  14.5,  or  29  111  two 
pounds,  for  fervice  ;  i  7  t'le  poundior  the  proof  of 
krablnes,  and  20  for  fervice  ;  28  in  the  pound  for  the 
proof  of  piftols,  and  34  furvice. 

When  guns  of  a  new  metal,  or  of  lighter  conftruc- 
tion,  are  proved;  then,  beiidesthe  common  proo  ,  t  ley 
are  fired  20001300  times,  as  quick  as  they  can  be, 
loaded  with  the  common  charge  given  in  aciual  icrvice, 
0ur  light  6‘poundejrs  were  bred  300  tin>es  lu  3 
:2  7  minutes,  loaded  with  i  lb.  4  oz.  without  receiving 

any  damage.  ,  1  r  1 

Proof  of  Ponvder^  is  in  order  to  try  its  goodncls  ana 

flrength.  See  Gunpowder.  *  ^  •  u  • 

Proof  of  Cannon,,  is  made  to  afcertaln  their  being 
well  call,  their  having  no  cavities  in  their  metal,  wid, 
in  a  word,  their  being  fit  to  rehll  the  effort  of  their 
charge  of  powder.  In  making  this  proof,  the  piece  is^ 
laid  upon  the  ground,  fuppoited  only  by  a  piece  oi 
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wood  in  the  middle,  of  about  5  or  6  inches  thick,  to 
ralfe  the  muzzle  a  little ;  and  then  the  piece  is  bred 
againft  a  folid  butt  of  earth. 

Tools  vfed  in  the  Proof  of  Cannon  are  as  follow ; 
Searcher,  an  iron  focket  with  branches,  from  4  to  8 
in  number,  bending  outwards  a  little,  with  fmall  points 
at  their  ends  :  to  this  focket  is  fixed  a  wooden  fondle, 
from  8  to  12  feet  long^  and  li  inch  in  diameter.  This 
fearcher  is  introduced  into  the  gun  after  each  firing, 
and  turned  gently  round  to  difeover  the  cavities  witli^ 
in  :  if  any  arc  found,  they  are  marked  on  the  outfide 
with  chalk  ;  and  then  the 

Searcher  nvith  one  point  is  introduced  :  about  which= 
point  a  mixture  of  wax  and  tallow  is  put,  to  take  the 
impreffion  of  the  holes  ;  and  if  any  are  found  of  one- 
fourth  of  an  inch  deep,  or  of  any  confiderable  length, 
the  gun  is  rejcdled  as  unfcrviceablc  to  the  government. 

Reliever,  is  an  iron  ring  fixed  to  a  handle,  by  means 
of  a  focket,  fo  as  to  be  at  right  angles;  it  ferves  to  dif- 
engage  the  lirll  fearcher,  when  any  of  its  points  arc  re¬ 
tained  in  a  hole,  and  cannot  otherwife  be  got  out. 
When  guns  are  rejefted  by  the  proof-mailers,  they  or¬ 
der  them  to  be  marked  X  thus,  which  the  contradors 
generally  alter  IVP  thus  ;  and  after  fuch  alteration, 
difpofe  of  them  to  foreign  powers  for  Woolwich  proof. 

The  moil  curious  inffrument  for  finding  the  princi¬ 
pal  defeds  in  pieces  of  artillery,  was  lately  invented  by 
lieutenant-general  Defaguliers,  of  the  royal  regiment 
of  artillery.  This  inilrument,  grounded  on  the  trueil 
mechanical  principles,  is  no  fooner  introduced  into  the 
hollow  cylinder  of  the  gun,  than  it  difeovers  its  defeds,. 
and  more  particularly  that  of  the  piece  not  being  truly 
bored  ;  which  is  a  vciy  important  one,  and  to  whlck- 
moil  of  the  difafters  happening  to  pieces  of  artillery 
are  in  a  great  meafiire  to  be  imputed  ;  for,  when  a  gun 
is  not  truly  bored,  the  moll  expert  artiUerilt  will  not  be 
able  to  make  a  good  biot. 

Proof  of  Mortars  and  Honvitzers^  is  made  to  afeer- 
tain  their  being  well  call,  and  of  ftrength  to  refill  the 
effort  of  their  charge.  For  this  pui*pofe  the  mortar  or 
howitzer  is.  placed  upon  the  ground,  with  fome  part  of 
their  trunnions  or  breech  funk  below  the  fiirface,  and 
retting  on  woodea  billets,  at  an  elevation  of  about  7a 
degrees. 

I'he  mirror  is  generally  the  only  inttrument  to  dif¬ 
eover  the  defeds  in  mortars  and  howitzers.  In  order 
to  ufe  it,  the  fun  mull  Ihine;  the  breech  mutt  be  placed 
towards  the  fun,  and  the  glafs  over-againll  the  mouth 
of  the  piece  :  it  illuminates  the  bore  and  chamber  fuffi- 
ciently  to  difeover  the  flaws  in  it. 

Proof  of  Foreign  Braf s-^ Artillery •  ill, The  Pinjlfians., 
Their  battering-train  and  gnrrifon  artillery  are  proved 
w  ith  a  quantity  of  powder  equal  to  i  the  weight  of 
the  ttiot,  and  fired  75  rounds  as  fall  as  in  real  fervice  ; 
that  is,  2  or  3  rounds  in  a  minute.  Tiieir  light  lield- 
traiii,  from  a  12-pounder  upwards,  are  proved  with  a 
quantity  of  powder  z=  i-3d  of  the  weight  of  the^ Ihot, 
and  fired  150  rounds,  at  3  or  4  rounds  in  a  minute. 
From  a  12-pounder  downwards,  are  proved  with  a  quan¬ 
tity  of  powder  n:  Ihot’s  weight,  and  Bred 

300  rounds,  at  5  or  6  rounds  each  minute,  properly 
fpunged  and  loaded.  Their  mortars  are  proved  with> 
the  chambers  full  of  powder,  and  the  fliclls  loaded.  Phreo 
rounds  arc  fired  as  quick  as  pofiible. 

2d,  The  Dutch  prove  all  their  artillery  by  firing 


Proof. 
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TrooT,  each  piece  5  times;  the  two  firft  rounds  with  a  quan- 
Pfopaga.  Qf  powder  zz  2-3ds  of  the  weight  of  the  fhot ;  and 
^  .  the  three  lalt  rounds  with  a  quantity  of  powder  zz  4-  the 

weight  of  the  fliot, 

3d,  The  French  the  fame  as  the  Dutch. 

Proof,  in  brandy  and  other  fpirituous  liquors.  Is  a 
little  white  lather  which  appears  on  the  top  of  the  li- 
qtior  when  poured  into  a  glafs.  This  lather,  as  It  dimi- 
nifies,  forms  itfelf  into  a  circle  called  by  the  French  the 
chapelety  and  by  the  Englifh  the  bead  or  bubble^ 

K'Ms's  Proofs  of  Prints^  were  anciently  a  few  Jmpreflion* 
c/ /fo- taken  off  in  the  courfe  of  an  engraver's  procefs.  He 
j:arth.  proved  a  plate  in  different  Hates,  that  he  might  afeer- 
tain  how  far  liis  labours  had  been  fuccefsful,  and  when 
they  were  complete.  The  excellence  of  fucli  early  im- 
prelhons,  worked  with  care,  and  under  the  artiff’s  eye, 
Gccahoning  them  to  be  greedily  fought  after,  and  libe¬ 
rally  paid  for,  it  has  been  cuftomary  among  onr  modern 
printfellers  to  take  off  a  number  of  them,  amounting, 
perhaps  to  hundreds,  from  eveiy  plate  of  co^ifiderable 
value  ;  and  yet  their  want  of  rarenefs  has  by  no  means 
abated  their  price.  (I)n  retouchmg  a  plate,  it  has  been 
alfo  ufual,  among  the  fame  confeientious  fraternity,  to 
cover  the  infeription,  which  was  immediately  added  af¬ 
ter  the  firft  proofs  were  obtained,  with  flips  of  paper, 
that  a  number  of  fecondary  proofs  might  alfo  be  crea¬ 
ted. 

Proof,  in  the  fugar  trade.  See  Sugar. 

Proofs,  in  printing.  See  Printing,  p.  524,  col.  2. 
PROPAGATION,  the  ad  of  multiplying  the  kind. 
See  Generation. 

Propagation  of  Plants*  The  moft  natural  and  the 
moil  univerfal  way  of  propagating  plants  is  by  feeds. 
See  Plants,  and  Natural  History,  p.  654.  But 
they  may  alfo  be  propagated  by  fets^  pieces or  cuttings, 
taken  from  the  parent  plant.  Willows  are  very  eafily 
propagated  by  fets  ;  fuch  as  rife  to  be  conflderable  tim¬ 
ber  trees  being  raifed  from  fets  7  or  8  feet  long,  fharp- 
cned  at  their  larger  ends,  which  are  thruft  iiKo  the  ground 
by  the  Tides  of  ditches,  on  the  banks  of  rivers,  or  in 
any  moift  foil.  The  fallow  trees  are  raifed  from  fets  only 
3  feet  long.  The  plane  tree,  mint,  &c.  may  be  propa¬ 
gated  in  the  fame  way.  In  providing  the  flips,  fprigs, 
or  cuttings,  however,  care  mull  be  taken  to  cut  off  fuch 
branches  as  have  knots  or  joints  2  or  3  inches  beneath 
them  ;  fmall  top  fprigs  of  2  or  3  years  growth  are  the 
btft  for  this  operation.  Plants  are  alfo  propagated  by 
parting  their  roots,  each  part  of  which,  properly  mana¬ 
ged,  feuds  out  frefh  roots.  Another  mode  of  propaga¬ 
ting  plants  is  by  layering  or  laying  the  tops  of  the 
branches  in  the  ground. 

The  method  of  layering  is  this ;  Dig  a  ring-trench 
round  the  flool,  of  a  depth  fuitable  to  the  nature  of  the 
plant  ;  and  having  pitched  upon  the  fliooLs  to  be  layer¬ 
ed,  bend  them  to  the  bottom  of  the  trench  (either  with 
or  witliout  plafning,  as  maybe  found  molt  convenient), 
and  there  peg  them  faft  ;  or,  putting  fome  mould  upon 
them,  tread  them  hard  enough  to  prevent  their  fpring- 
ing  up  again — fill  in  the  mould — place  the  top  of  the 
layer  in  an  upright  poflure,  treading  the  mould  hard 
behind  it ;  and  cut  it  carefully  off  above  the  firft,  fe- 
cond,  or  third  eye.  Plants  are  alfo  propagated  by  their 
bulbs. 

1  he  number  of  vegetables  that  may  be  propagated 
from  an  individual  is  very  remarkable,  efpecjally  n  the 
molt  minute  plants  The  annual  produd  of  one  feed 


even  of  the  common  mallow  has  been  found  to  be  no  Propef 
lefs  than  200,000  ;  but  it  has  been  fince  proved,  by  a  p  ^  , 

Arid  examination  into  the  more  minute  parts  of  the  ve-  ^ 

getable  world,  rfiat  fo  defpifed  a  plant  as  the  common 
wall  mofs  produces  a  much  more  numerous  offspring,  ' 

In  one  of  the  little  heads  of  this  plant  there  have  been 
counted  13824*  feeds.  Now  allotting  to  a  root  of  this 
plant  e’glit  branches,  and  to  each  branch  fix  heads,  which 
appears  to  be  a  very  moderate  computation,  the  pro¬ 
duce  of  one  feed  is  6  X 1 38241=82944;  and  8  X  82944, 
gives  663,552  feeds  as  the  annual  produce  of  one  feed, 
and  that  fo  fmall  that  13824  of  them  are  contained  in 
a  capfule,  whofe  length  is  but  one  ninth  of  an  inch,  its  j 

diameter  but  one  23d  of  an  inch,  and  its  weight  but  j 

the  13th  part  of  a  grain. 

For  the  propagation  or  culture  of  particular  plants,  | 

fee  Agriculture,  Part  II.  fed.  3.  p.  288.  and  Hus-  ,  ' 

BANDRY. 

PROPER,  fomethlng  natural  and  effentially  belong¬ 
ing  to  any  thing. 

PROPERTIUS  (Sextus  Aurelius),  a  celebrated  I 

Latin  poet,  born  at  Mevania,  a  city  of  Umbria,  now* 
called  Bevognay  in  the  duchy  of  Spoletto.  He  went  to 
Rome  after  the  death  of  his  father,  a  Roman  knight, 
who  had  been  put  to  death  by  order  of  Auguftus,  for 
liaving  followed  Antony’s  party  during  the  triumvirate. 

Propertius  in  a  (hort  time  acquired  great  reputation  by 
his  wit  and  abilities,  and  had  a  conflderable  (hare  in  the  ' 

efteem  of  Meccenas  and  Cornelius  Galliis.  He  had  alfo  j 

Ovid,  Tibullus,  Baffus,  and  the  other  ingenious  men  of  I 

big  time,  for  his  friends.  He  died  at  Rome  1 9  B.  C.  j 

He  IS  printed  with  almofl  all  the  editions  of  Tibullus 
and  Catullus :  but  the  beft  edition  of  him  is  that 
which  was  given  feparatcly  by  Janus  Brouckhufius  at 
i^infterdam,  1702,  in  4to,  and  again  in  1714,  4to.  cum 
curls  fecuncUs  ejufdem*  We  have  four  books  of  his  Ele¬ 
gies  or  Amoui*s  with  a  lady  called  Hojlia,  or  Hojltlla, 
to  whom  he  gave  the  name  of  Cynthia. 

PROPERTY,  in  a  general  fenfe,  is  a  particular  vir¬ 
tue  or  quality  which  nature  has  beftowed  on  fome  things 
exclufive  of  all  others  :  thug,  colour  is  a  property  of 
light ;  extenfion,  figure,  divifibility,  and  impenetrabili-  j 

ty,  are  properties  of  body.  ^  | 

Prop  ERT  Y,  in  law,  is  deferibed  to  be  the  higheft  right  Definidon. 
which  a  perfon  has  or  can  have  to  any  thing. 

There  is  nothing  which  fo  generally  ftrikes  the  ima-  ^ 

gination,  and  engages  the  affections  of  mankind,  as  the  I 

right  of  property ;  or  that  foie  and  defpotic  dominion 
which  one  man  claims  and  exercifes  over  certain  external 
things  of  the  world,  in  total  exclufion  of  the  right  of  any  ^ 
other  Individual  in  the  univerfe.  And  yet  there  are  ve-The  origi-  j 
ry  few  that  will  give  themfelves  the  trouble  to  confider”^^  ' 

the  original  and  foundation  of  this  right.  Pleafed  ®  , 

we  are  with  the  poffefiion,  wc  feem  afraid  to  look  back  property 
to  the  means  by  which  it  was  acquired,  as  if  fearful  «fu  »  gene-  | 
fome  defeCt  in  our  title  ;  or  at  beft  VvT  reft  fatisfied  witlipj|^y  I 

the  dccifion  of  the  laws  in  our  favour,  without  examiii-“  * 
ing  the  reafon  or  authority  upon  which  thofe  laws  have 
been  built.  We  think  it  enough  that  our  title  is  deri¬ 
ved  by  the  grant  of  the  former  proprietor,  by  defeent 
from  our  anceftors,  or  by  the  laft  will  and  teflament  of 
the  dying  owner  :  not  caring  to  refled,  that  (accurate¬ 
ly  and  ftriCIly  fpeakiiig)  there  is  no  foundation  in  na¬ 
ture  or  in  natural  law,  why  a  fet  of  words  upon  parch¬ 
ment  fhould  convey  the  dominion  of  land  ;  why  the  fon 
fliould  have  a  right  to  exclude  his  fellow- creatures  from 

a  de- 
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property,  a  determinate  fpot  of'  ground,  becaufe  his  father  had 
done  fo  before  him  ;  or  why  the  occupier  of  a  particu¬ 
lar  field  or  of  a  jewel,  when  lying  on  his  death-bed  and 
no  lono-er  able  to  maintain  polTefiion,  fliould  be  entitled 
to  tell  the  reft  of  the  world  which  of  them  ftiould  enjoy 
it  after  him.  Thefe  inquiries,  it  muft  be  owned,  would 
be  iifelefs  and  even  troublefome  in  common  life.  It  is 
well  if  the  mafs  of  mankind  will  obey  the  laws  when 
made,  without  ferutinizing  too  nicely  into  the  reafons 
6f  making  them.  But  when  law  is  to  be  confidered 
not  only  as  a  matter  of  piaftice,  but  alfo  as  a  rational 
fclence,  it  cannot  be  improper  or  ufelefs  to  examine 
more  deeply  the  rudiments  and  grounds  of  thefe  pofitlve 
conftitutions  of  fociety. 

In  the  beginning  of  the  world,  we  are  Informed  by 
holy  writ,  that  the  all-bountiful  Creator  gave  to  man 
“  dominion  over  all  the  earth  ;  and  over  the  fifti  of  the 
fea,  and  over  the  fowl  ef  the  air,  and  over  eveiy  li- 
ving  thing  that  moveth  upon  the  earth.’’  This  is  the 
only  true  and  folld  foundation  of  man’s  dominion  over 
external  things,  whatever  airy  metaphylical  notions  may 
have  been  ftarted  by  fanciful  writers  upon  this  fubjedf. 
The  earth,  therefore,  and  all  things  therein,  are  the  ge¬ 
neral  property  of  all  mankind,  exclufive  of  other  beings, 
from  the  immediate  gift  of  the  Creator.  And,  while 
the  earth  continued  thinly  inhabited,  It  is  reafonable  to 
fuppofc,  that  all  was  in  common  among  them,  and  that 
every  one  took  from  the  public  ftock  to  his  own  ufe  fuch 
things  as  his  Immediate  rieceflitles. required. 

Thefe  gei>ei*al  notions  of  property  were  then  fulHcient 
©f  propert)  to  anfwer  all  the  purpofes  of  human  life;  and  might  per- 
in  the  early  anfwered  them, had  It  been  pofTiblefor  rnan- 

world.  kind  to  have  rem.alned  in  a  ftate  of  primasval  fimpliclty: 

as  may  be  coUefted  from  the  mannerjS  of  many  Ameri¬ 
can  nations,  when  firft  difeovered  by  the  Europeans  ; 
and  from  the  ancient  method  of  living  among  the  firft 
Europeans  themfelves,  if  we  may  credit  either  the  me¬ 
morials  of  them  prefervedin  the  golden  age  of  the  poets, 
or  the  uniform  accounts  given  by  hiftorians  of  thofe 
times  wherein  erant  omnia  communia  et  indivifu  omnibus^ 
*veluti  unum  cunblis  patnmonium  cjftt»  Not  that  this  com¬ 
munion  of  goods  feems  ever  to  have  been  applicable, 
even  in  the  earlieft  age^,  to  aught  but  the  jubjlance  of 
the  thing  ;  nor  could  It  be  extended  to  the  ufe  of  it. 
For,  by  the  law  of  nature  and  reafon,  he  who  firft  began 
to  ufe  it,  acquired  therein  a  kind  of  traniient  property, 
that  lafted  fo  long  as  he  was  iifing  it,  and  no  longer  : 
or,  to  fpeak  with  greater  preciiion,  the  right  of  polTef- 
fion  continued  for  the  fame  time  only  that  the  aB  of  pof- 
feflion  lafted.  Thos  the  ground  was  in  common,  and 
mo  part  of  it  was  the  permanent  property  of  any  man  in 
particular ;  yet  whoever  was  in  the  occupation  of  any 
determinate  fpot  of  it,  for  reft,  for  fnade,  or  the  like, 
acquired  for  the  time  a  fort  of  owiierfrlip,  from  which 
it  would  have  been  unjuft,  and  contrary  to  the  law  of 
mature,  to  have  driven  him  by  force  ;  but  the  inftant 
that  he  quitted  the  ufe  or  occupation  of  it,  another  might 
feize  it  without  Injuftice.  Thus  alfo  a  v*  iie  or  other 
tree  might  be  faid  to  be  in  common,  as  all  were  equal¬ 
ly  entitled  to  its  produce ;  and  yet  any  private  Indivi¬ 
dual  might  gain  the  foie  property  of  the  fruit,  which  he 
had  gathered  for  his  own  repaft.  A  dodlrine  well  illu¬ 
strated  by  Cicero,  who  compares  the  world  to  a  great- 
theatre,  which  is  common  to  the  public,  and  yet  the 
place  which  any  man  has  takvU  is  for  the  time  his  own. 
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ambition,  it  became  neceftary  to  entertain  conceptions 
of  more  permanent  dominion  ;  and  to  appropriate  to  in- 
dividuals,  not  the  Im.mcdiatc  nfe  only,  but  the  very -nat  ent pro- 
fuhjlance  of  the  thing  to  be  ufed  :  otherwife  innunie-  'pe'’^’ 'pa¬ 
rable  tumults  mull  have  arifen,  and  the  good  order  ’ 

the  world  been  continually  broken  and  dillurbed,  while 
a  variety  of  perfoiis  were  driving  who  fhould  get  the 
firft  occupation  of  the  fam.e  thing,  or  difputing  which 
of  them  had  adlually  gained  It.  As  human  life  alfo 
grew  more  and  more  refined,  abundance  of  conveniea- 
cles  were  devifed  to  render  it  more  cafy,  com.modlou'i, 
and  agreeable  ;  as  habitations  for  (helter  and  fafety,  and 
raiment  for  warmth  and  decency.  But  no  man  would 
be  at  the  trouble  to  provide  either,  fo  long  as  he  had 
only  an  ufiifru6tuary  property  In  them,  which  was  to 
ceafe  the  inftant  that  he  quitted  pofTefiion  ; — If,  as  foon 
as  he  walked  out  of  his  tent,  or  pulled  off  his  gar¬ 
ment,  the  next  llranger  who  came  by  would  have  a 
right  to  inhabit  the  one  and  to  wear  the  other.  lu 
cafe  of  habitations  in  particular,  it  was  natural  to 
obferve,  that  even  the  brute  creation,  to  whom  eve¬ 
ry  thing  elfe  was  In  common,  maintained  a  permanerl 
property  in  their  dwellings,  efpecially  for  the  protec¬ 
tion  of  their  young  ;  that  the  birds  of  the  air  had  nefts^ 
and  the  bcafts  of  the  field  had  caverns,  tlie  invaiion  of 
which  theyefteemed  a  very  flagrant  injuftice,  and  would, 
facrifice  their  lives  to  preferve  them.  Hence  a  property 
was  foon  eftablifliedin  every  man’s  lioufc  and  home-ilali; 
which  feem  to  have  been  originally  m.erc  temporary  Luts 
or  moveable  cabins,  fuited  to  tke  dcfigii  of  Providence 
for  more  fpeedily  peopling  the  earth,  andTuited  to  th  . 
wandering  life  of  their  owners,  before  any  extenfi-v..* 
property  in  the  foil  or  ground  was  eftabillhed.  And 
there  can  be  no  doubt,  but  that  moveables  of  every  kind 
became  fooner  appropriated  than  the  pennaiieiit  fubftan- 
tial  foil ;  partly  becaufe  they  were  more  fufceptible  of 
a  long  occupancy,  which  might  be  continued  for  months 
together  withouf  any  fenfible  interruption,  and  at  length 
by  ufage  ripen  Into  an  eftabllflied  right ;  but  principa-- 
ly  becaufe  few  of  them  could  be  fit  for  ufe,  till  impro¬ 
ved  and  ^meliorated  by  the  bodily  labour  of  the  ^occu¬ 
pant  ;  which  bodily  labour,  beftowed  upon  any  fub- 
jed  which  before  lay  In  common  to  all  men,  Is  univer.. 
fally  allowed  to  give  the  faireft  and  moft  reafonable  title 
to  an  exclufive  property  therein. 

The  article  of  food  was  a  more  immediate  call,  and  r,  food  ’ 
therefore  a  more  early  coiifidcratlon.  Such  as  were  not  and  othc  • 
contented  with  the  fpontaneous  produd  of  the  earth  I’-cefTary 
fought  for  a  more  folld  refrefliinent  in  the  flelh  of  beads, 
which  they  obtained  by  hunting.  But  the  frequent  dif- 
appjiiitments  incident  to  that  inetliod  of  provifion  indu¬ 
ced  them  to  gather  together  fucli  animals  as  were  of  a 
more  tame  and  fequacious  nature  ;  and  to  eftablrfn  u  per¬ 
manent  property  in  their  flocks  and  herds,  in  order  to 
fuftain  themfelves  in  a  lei's  precarious  manner,  partly  by 
the  milk  of  their  dams,  and  partly  by  the  flelh  of  the 
young.  The  fupport  of  thefe  their  cattle  made  the  ar¬ 
ticle  of  boater  alfo  a  very  important  point.  And  there¬ 
fore  the  bookvof  Genefis  (the  moft  venerable  monument 
of  antiquity,  confidered  merely  with  a  view  to  hiftory) 
will  furnifli  us  with  frequent  inftancesof  violent  conten-p  oi  erty, 
tions  concerning  wells  ;  the  exclufive  property  cf  whicli 
appears  to  have  been  cftablilhed  in  thefirll  digger  or  occu¬ 
pant;  even  in  fuch  places  where  the  ground  and  herbage 
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Property,  vemalned  yet  in  common.  Thus  we  find  Abraham, 
^  who  was  but  a  fojourncr,  aflcrting  his  right  to  a  well  in 

the  countiy  of  Abimelech,  and  exadling  an  oath  for  his 
fecurity^  becaufe  he  had  digged  that  well.’’  And 
Ifaac,  about  90  years  afterwards,  reclaimed  this  his  fa¬ 
ther’s  property ;  and,  after  much  contention  with  the 
.Philiftines,  was  fuffered  to  enjoy  it  in  peace. 

All  this  while  the  foil  and  pallure  of  the  earth  re- 
.mained  dill  in  common  as  before,  and  open  to  every  oc¬ 
cupant:  except  perhaps  in  the  neighbourhood  of  towns, 
where  the  necelTity  ofh  foie  and  exelufive  property  in 
lands  (for  the  fake  of  agriculture)  was  earlier  felt,  and 
therefore  morereadil)  com  plied  with.  Otherwifc,  when  the 
.multitude  of  men  and  cattle  had  confumed  every  conve¬ 
nience  on  one  fpot  of  ground,  it  was  deemed  a  natural 
right  to  feize  upon  and  occupy  fuch  other  lands  as  would 
more  eafily  fupply  their  necefilties.  Tliis  pra6lice  is 
tlill  retained  among  the  wild  and  uncultivated  nations 
that  have  never  been  formed  into  civil  dates,  like  the 
Tartars  and  others  in  the  ead  ;  where  the  climate  itfelf, 
and  the  boundlefs  extent  of  their  territory,  confpire  to 
retain  them  dill  in  the  fame  favage  date  of  vagrant 
liberty,  which  was  univerfal  in  the  earlied  ages,  and 
which  Tacitus  informs  us  continued  among  the  Ger¬ 
mans  till  the  decline  of  the  Roman  empire.  We  have 
alfo  a  driklng  example  of  the  fame  kind  in  the  hldo- 
ry  of  Abraham  and  his  nephew  Lot.  When  their 
joint  fub dance  became  fo  great,  that  padiire  and  other 
convemencles  grew  fcarce,  the  natural  confeqirence  was, 
that  a  drife  arofe  between  their  fervants  ;  fo  that  it  was 
no  longer  pradficable  to  dwell  together.  This  conten¬ 
tion  Ahrahiim  endeavoured  to  compofe  :  “  Let  there 
be  no  drife,  I  pray  thee,  between  thee  and  me.  Is  not 
the  whole  land  before  thee  ?  Separate  thyfelf,  I  pray 
thee,  from  me  ;  If  thou  wilt  take  the  left  hand,  then  I 
will  go  to  the  right ;  or  if  thou  depart  to  the  right 
hand,  then  I  will  go  to  the  left.”  This  plainly  implies 
an  acknowledged  right,  in  either,  to  occupy  whatever 
ground  he  pleafed,  that  was  not  pre-occupied  by  other 
tribes.  “  And  Lot  lifted  up  his  eyes,  and  belield  all 
the  plain  of  Jordan,  that  it  was  well  watered  eveiywhere, 
even  as  the  garden  of  the  Lord.  Then  I^ot  chofe  him 
all  the  plain  of  Jordan,  and  journeyed  cad  ;  and  Abra¬ 
ham  dwelt  in  the  land  of  Canaan.” 

Upon  the  fame  principle  was  founded  the  right  of 
migration,  or  fending  colonies  to  find  out  new  habita¬ 
tions,  when  the  mother-country  was  overcharged  with 
inhabitants  ;  which  was  praOlifed  as  well  by  the  Phoe¬ 
nicians  and  Greeks,  as  the  Germans,  Scythians,  and 
.other  northern  people.  And,  fo  long  as  it  was  con¬ 
fined  to  the  docking  and  cultivation  of  defert  uninha¬ 
bited  countries,  it  kept  driclly  within  the  limits  of  the 
^  law  of  nature. 

Keccility  of  world  by  degrees  grew  more  populous,  it 

pr^it  ry  dally  became  more  difficult  to  find  out  new  fpots  to 
ar.(!  ,f  laws  inhabit,  without  encroaching  upon  former  occupants  ; 
-refpeding  ^nd  by  condantly  occupying  the  fame  individual  fpot, 
the  fruits  of  the  earth  were  confumed,  and  its  fpoiita- 
neous  produce  dedroyed,  without  any  provilion  for  a 
future  fupply  or  fucceffion.  It  tlierefore  became  iie- 
cedaiy  to  purfue  fomc  regular  method  of  providing  a 
condant  fuhfidence  ;  and  this  neceffity  produced,  or  at 
lead  promoted  and  encouraged,  the  art  of  agriculture. 
And  the  art  of  agriculture,  by  a  regular  connedlion 
Wid  confequence,  introduced  and  edablldied  the  idea 


of  a  more  permanent  property  in  the  foil  than  had  hi-  Frrifery# 
therto  been  received  and  adopted.  It  was  clear  that 
the  earth  would  not  produce  her  fruits  in  fufficient 
quantities  without  the  affidance  of  tillage  ;  but  who 
would  be  at  the  pains  of  tilling  it,  if  another  might 
watch  an  opportunity  to  feize  upon  and  enjoy  the  pro- 
du6l  of  his  indudry,  art,  and  labour  ?  Had  not  there¬ 
fore  a  feparate  property  in  hinds,  as  well  as  move¬ 
ables,  been  veded  in  fome  individuals,  the  world  mud 
have  continued  a  fored,  and  men  have  been  mere  ani¬ 
mals  of  prey  ;  which,  according  to  fome  philofophers, 
is  the  genuine  date  of  nature.  Whereas  now  (fo  gra- 
cioufly  has  Providence  interwoven  our  duty  and  our 
happlnefs  together)  the  refult  of  this  very  ncceffityUia* 
been  the  ennobling  of  the  human  fpecies,  by  giving  it 
opportunities  of  Improving  in  rational  faculties,  as  well 
as  of  exerting  its  natural,  Neceffity  begat  property  ; 
and  in  order  to  infiire  that  property,  recourfe  was  had  ^ 

to  civil  fociety,  which  brought  along  with  it  a  long 
train  of  Infeparable  concomitants  ;  dates,  government, 
laws,  punldimcnts,  and  the  public  exercife  of  religi¬ 
ous  duties.  Thus  connected  together,  it  was  found 
that  a  part  only  of  fociety  was  fufficient  to  provide,  by” 
their  manual  labour,  for  the  necedaiy  fuhfidence  of 
all ;  and  lelfiire  was  given  to  others  to  cultivate  the 
human  mind,  to  invent  ufeful  arts,  and  to  lay  the  foun¬ 
dations  of  fcience.  ^ 

The  only  quedion  remaining  Is,  How  this  property  Property 
became  adfually  vede^  ;  or  what  it  is  that  gave  a  man  acquired 
an  exelufive  right  to  retain  in  a  permanent  manner 
that  fpccific  land  which  before  belonged  generally 
every  body,  but  particularly  to  nobody  ?  And  as  we 
before  obferved,  that  occupancy  gave  the  right  to  the 
temporary  ufc  of  the  foil ;  fo  it  is  agreed  upon  all 
hands,  that  occupancy  gave  alfo  the  original  right  to 
the  permanent  property  in  the  fuhjlance  of  the  earth 
itfelf,  which  excludes  eveiy  one  elfe  but  the  owner  from 
the  life  of  it.  There  is  Indeed  fome  difference  among 
the  writers  on  natural  law,  concerning  the  reafon  why 
occupancy  dioiild  convey  this  right,  and  inved  one 
with  this  abfolutc  property  :  Grotliis  and  Puffendorf 
iiifiding,  that  this  right  of  occupancy  is  founded  upon 
a  tacit  and  Implied  affent  of  all  mankind,  that  the 
fird  occupant  fliould  become  the  owner  ;  and  Barbey- 
rac,  I'itius,  Mr  Locke,  and  others,  holding,  that 
there  is  no  fuch  implied  aflent,  neither  is  it  necedary 
that  there  fhould  be  ;  for  that  the  very  of  occu¬ 
pancy,  alone,  being  a  degree  of  bodily  labour,  is  from 
a  principle  of  natural  judice,  without  any  confent  or 
compad,  fufficient  of  itfelf  to  gain  a  title.  A  difpute 
that  favours  too  much  of  nice  and  fcholadic  refinement. 

However,  both  fides  agree  in  this,  that  occupancy  is 
the  thing  by  which  the  title  was  in  faft  originally 
gained  ;  every  man  felzing  to  his  own  continued  ufe 
fuch  fpots  of  ground  as  he  found  mod  agreeable  to  his 
own  convenience,  provided  he  found  them  unoccupied 
by  any  one  elfe.  ^  ^  10 

Property,  both  in  lands  and  moveables,  being  thus  By  what  ^ 
originally  acquired  by  the  fird  taker,  which  taking 
amounts  to  a  declaration,  that  he  intends  to  appropriate 
the  thing  to  his  own  ufe,  it  remains  in  him,  by  the 
principle  of  univerfal  law,  till  fuch  time  as  he  does 
fome  other  a6l  which  diows  an  intention  to  abandon 
it ;  for  then  it  becomes,  naturally  fpeaking,  publlci 
juris  once  more,  an.d  is  liable  to  be  again  appropria- 
5  ted 
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^rojerty,  V)v  tljc  Ticxt  occupant.  So  if  one  is  poflefled  of  r 

- jewel,'  and  cafls  it  into  the  fea  or  a  public  highway, 

this  is  fuch  an  exprefs  dereliaion,  that  a  property  will 
be  x'elled  in  the  firft  fortunate  finder  that  fhall  feize  it 
to  his  own  nfe.  But  if  he  hides  it  privately  in  the 
earth,  or  other  fecret  place,  and  it  is  difeovered,  the 
finder  acquires  no  property  therein  ;  for  the  owner 
hath  not  by  this  ad  declared'any  intention  to  abandon 
it,  but  rather  the  contrary  :  and  if  he  lofes  or  drops 
it  by  accident,  it  cannot  be  colleded  from  thence  that 
he  defigned  to  quit  the  pofTeffion  ;  and  therefore  in 
fuch  cafe  the  property  dill  remains  in  the  lofer,  who 
may  claim  it  again  of  the  finder.  And  this,  we  may 
remember,  is  the  dotirine  of  the  Englifh  law  with  rela¬ 
tion  to  TkEASURR-TrOVf', 

But  this  method,  of  one  man’s  abandoning  his  pro¬ 
perty,  and  another  feizing  the  vacant  pofieflion,  how¬ 
ever  well  founded  iw  theory,  could  not  long  fubfiil  in 
fed.  It  was  calculated  merely  for  the  rudiments  of 
civil  fociety,  and  necefiarily  ceafed  among  the  compli* 
cated  interefts  and  artificial  refinements  of  polite  and 
eftablifhed  governments.  In  thefe  it  was  found,  that 
what  became  inconvenient  ov  ufelefs  to  one  man,  was 
highly  convenient  Rnd  ufefiil  to  another ;  who  was 
ready  to  give  in  exchange  for  it  Tome  equivalent  ^that 
was  equally  defirable  to  the  former  proprietor.  This 
mutual  convenience  intr(dduced  commercial  traffic,  and 
the  reciprocal  transfer  of  property  by  fale,  grant,  or 
conveyance  ;  which  may  be  confidered  either  as  a  con¬ 
tinuance  of  the  original  pofl'eltion  which  the  firft  occu¬ 
pant  had  ;  or  as  an  abandoning  of  the  thing  by  the 
prefent  owner,  and  an  immediate  fucceffive  occupancy 
of  the  fame  by  the  new  proprietor.  The  voluntary  de- 
relidion  of  the  owner,  and  delivering  the  pofteffion  to^ 
another  individual,  amount  to  a  transfer  of  the  proper¬ 
ty  ;  the  proprietor  declaring  his  intention  no  longer  to 
occupy  the  thing  himfelf,  but  that  his  own  right  of 
occupancy  (hall  be  veiled  in  the  new  acquirer.  Or, 
taken  in  the  other  light,  if  I  agree  to  part  with  an  acre 
of  my  land  to  Titius,  the  deed  of  conveyance  is  an  evi¬ 
dence  of  my  intending  to  abandon  the  property  ;  and 
Titius,  being  the  only  or  firft  man  acquainted  with 
fuch  my  intention,  iminediatly  fteps  in  and  feizes  the 
vacant  pofteffion  ;  thus  the  confent  exprefled  by  the 
conveyance  gives  Titius  a  good  right  againft  me  ;  and 
pofteffion  or  occupancy  confirms  that  right  againft  all 
the  world  befides. 

The  moft  univcrfal  and  effeaual  way  of  abandoning 
goes  r  n  the  property  is  by  tke  deRth  of  the  occupant  whem 
•death  of  both  the  aaual  pofteffion  and  intention  of  keeping  pof-^ 
ahe  occu-  'feffion  ceafing,  the  property,  which  is  founded  upon 
fuch  pofteffion  and  intention,  ought  alfo  to  ceafe  of 
courfe.  For,  naturally  fpeaking,  the  inftant  a  man 
ccafes  to  be,  he  ceafes  to  have  any  dominion  ;  elfe,  if  he 
had  a  right  to  difpofe  of  his  acquifitions  one  moment 
beyond  his  life,  he  would  alfo  have  a  right  to  direa 
their  difpofal  for  a  million  of  ages  after  him  ;  which 
would  be  highly  abfurd  and  inconvenient  (a).  All 
property  mull  therefore  ceafe  upon  death,  confideriiig 
men  as  abfolute  individuals,  and  unconneacd  with  ci- 
VoL.  XV.  Part  IT. 


vil  fociety  ^  for  then,  by  the  principles  before  efta-  Pr''»r>ertyk 
bliflied,  the  next  immediate  occupant  would  acquire  *a  v— ^ 

right  in  all  that  the  deceafed  poftefTed.  But  as,  un¬ 
der  civilized  govemments,  v/hich  are  calculated  for  the 
peace  of  mankind,  fuch  a  conftitUtlon  would  be  pro- 
duflive  of  endlefs  difturbances,  the  unls^erfal  law  of 
almoft  every  nation  (which  Is  a  kind  of  fecoiidary  law 
of  nature)  has  either  given  the  dying  perfon  a  power 
of  continuing  his  property,  by  difpofing  of  his  poflef- 
fions  by  will ;  or,  in  cafe  he  negledis  to  difpofe  of  it, 
or  is  not  permitted  to  make  any  dlfpofitlon  at  all,  the 
municipal  law  of  the  country  then  fteps  in,  and  de¬ 
clares  who  lhall  be  the  fucceflbr,  veprefentative,  or  heir 
of  the  deceafed  ;  that  is,  who  alone  ftiall  have  a  right 
to  enter  upon  thi.s  vacant  pofteffion,  In  order  to  avoid 
that  confufioii  which  its  becoming  again  common 
would  occafion.  And  farther,  in  cafe  no  tellament  be 
permitted  by^tlie  law,  or  none  be  made,  and  no  heir 
can  be  found  fo  qualified  as  the  law  requires,  dill,  to 
prevent  the  rohuft  title  of  occupancy  from  again  talcing 
place,  the  dodlrine  of  efeheats  is  adopted  In  almoft 
every  country ;  whereby  the  fovereign  of  the  ftate,  and 
thofe  who  claim  under  his  authority,  are  the  ultimate 
heirs,  and  fiiccced  to  thofe  inheritances  to  which  no 
other  title  can  be  foi*med. 

The  right  of  inheritance,  or  defeent  to  the  children  Of  the 
and  relations  of  the  deceafed,  feems  to  have  been 
lowed  much  earlier  than  the  right  of  devifing  by  tefta-" 
ment.  We  are  apt  to  conceive  at  the  firft  view  that  it 
has  nature  on  its  fide  ;  yet  we  often  niiftake  for  na¬ 
ture  what  we  find  cftabliftied  by  long  and  inveterate 
cuftom.  It  is  certainly  a  wife  and  cffedlual,  but  clear¬ 
ly  a  political,  eilabliftiment  ;  fince  the  permanent  right 
of  property,  veiled  in  the  anceftor  himfelf,  was  no 
natural^  but  .merely  a  mv7,  righu  It  Is  true,  that  the 
tranfmiffion  of  one’s  poffeflions  to  pofterity  has  an  evi¬ 
dent  tendency  to  make  a  man  a  good  citizen  and  a  ufe- 
fnl  member  of  fociety  :  it  fets  the  paffions  on  the  fide 
of  duty,  and  prompts  a  man  to  deferve  well  of  the 
public,  when  he  Is  fiire  that  the  reward  of  his  fer\’ice5 
will  not  die  with  himfelf,  but  be  tranfmitted  to  thofe 
with  whom  he  is  conneded  by  the  deareft  and  moft 
tender  aftedions.  Yet,  reafonable  as  this  foundation 
of  the  right  of  inheritance  may  feem.  It  Is  probable 
that  its  Immediate  original  arofe  not  from  fpeculations 
altogether  fo  delicate  and  refined,  and,  if  not  from 
fortuitous  circumftances,  at  lead  from  a  plainer  and 
more  fimple  principle.  A  man’s  children  or  nearell 
relations  are  ufually  about  him  on  his  death-bed,  and 
are  the  earlleft  witneftes  of  his  deceafe.  They  became 
therefore  generally  the  next  immediate  occupants,  till 
at  length  in  procefs  of  time  this  frequent  ufage  ripened 
rinto  general  law.  And  therefore  alfo  in  the  earlleft 
ages,  on  failure  of  children,  a  man’s  fervants  born  un¬ 
der  his  roof  were  allowed  to  be  his  heirs  ;  being  im¬ 
mediately  on  the  fpot  when  he  died.  For  we  find  the 
old  patriarch  Abraham  exprefsly  declaring,  that  ‘‘  fince 
God  had  given  him  no  feed,  his  lie  ward  Ellezer,  one 
born  in  his  houfe,  was  his  heir.” 

While  property  continued  only  for  life,  teftaments 
4  F  were 


(a)  This  right,  inconvenient  as  It  certainly  is,  the  law  of  Scotland  gives  to  every  man  over  his  real  efta^c,  h> 

^tathorifing  him  to  entail  it  on  his  heirs  for  ever.  See  Law,  clx^tx.  9,  10,  1 1.  and  I  ailzie. 
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v.'tre  nfelefs  and  unknown  ;  and  when  it  became  inhe-  peace 
ritable,  the  inheritance  was  long  indefeafiblc,  and  the 
children  or  heirs  at  law  were  incapable  oF  exclufion  by 
will.  Till  at  length  it  was  found,  that  fo  ftrlft  a  rule 
of  inheritance  made  heirs  dlfobedient  and  headflrong, 
defrauded  creditors  of  their  juit  debts,  and  prevented 
many  provident  fathers  from  dividing  or  chargin  r  their 
eftates  as  tlie  exigence  of  their  families  required.^  This 
introduced  pretty  generally  the  right  of  difpoiing  of 
one's  property,  or  "a  part  of  it,  hy  tejl ament  ;  that  is, 
by  written  or  oral  Inftrudfions  properly  ’untnejed  and 
authenticated,  according  to  the  pleafure  of  the  decoa- 
fed ;  which  we  therefore  emphatically^  ftyle  his  nui/l. 

This  was  eftabliihed  in  fome  counuies  much  later 
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than  in  otlicrs.  In  England)  till  modern  tiincSj  a 
nrin  could  only  difpofe  of  one-third  r.f  his  moveables 
from  his  wire  and  children  ;  and,  in  general,  no  will 
was  permitted  of  lands  till  tlie  reign  of  Elenry  VTII. 
and  then  only  of  a  certain  portion  ;  for  it  was  not  till 
after  the  Refloration  that  the  power  of  devifing  real 
property  became  fo  univerfal  as  at  prefen t. 

Wills,  therefore,  and  teflaments,  lights  of  inheri¬ 
tance,  and  fuccefiions,  are  all  of  them  creatures  of  the 
civil  or  municipal  laws,  and  accordingly  are  in  all  re- 
fpeas  regulated  by  them  ;  eveiy  diflina  country  ha- 
ving  dilferent  ceremonies  and  requifites  to  make  a  tef- 
tament  completely  valid  ;  neither  does  any  thing  vary 
more  than  the  right  of  inheritance  under  different  na¬ 
tional  cftablifhments.  In  England  particularly,  this 
diverfity  is  carried  to  fiich  a  length,  as  if  it  had  been 
meant  to  point  out  the  power  of  the  laws  in  regula¬ 
ting  the  fucceffion  to  property,  and  how  futile  cveiy 
claim  mufl  be  that  has  not  its  foundation  in  the  pofi- 
tive  rules  of  the  ftate.  In  pcrfonal  eftates,  the  tather 
may  fuccced  to  his  children  ;  in  landed  property,  he 
never  can  be  their  immediate  heir  by  any  the  reinoteft 
poflibility  :  in  general,  only  the  cldeft  fon,  in  fome 
places  only  the  youngeft,  in  others  all  the  fons  toge¬ 
ther,  have  a  right  to  fucceed  to  tne  inheritance  :  In 
real  eftates,  males  are  prcfen*ed  to  females,  and  the 
eldeft  male  will  ufually  exclude  the  reft  ;  in  the  divi- 
fion  of  perfonal  eftates,  the  teniaies  of  equal  degree  ai^ 
admitted  together  with  the  males,  and  no  right  of  pri¬ 
mogeniture  is  allowed. 

This  one  confidercitloii  may  help  to  remove  the 
rcfpeaing  f^ruples  of  many  well-meaning  perfons,  who  fet  up  a 
property  niiftaken  confcience  in  oppofilion  to  the  rules  of  law. 
i-^moved.  If  a  nian  difmherits  his  fon,  by  a  will  duly  executed, 
and  leaves  his  eftate  to  a  ftranger,  there  are  many  who 
confider  this  proceeding  as  contrary  to  natural  juftice  ; 
while  others  fo  fcrupuloufly  adhere  to  the  fuppofed  in¬ 
tention  of  the  dead,  that  if  a  will  of  lands  be  attefted 
by  only  tTvo  witnelTes  inftead  of  three,  which  the  law 
requires,  they  .  are  apt  to  imagine  that  the  heir  is 
bound  in  confcience  to  relinquifh  his  title  to  the  devi- 
fee.  But  both  of  them  certainly  proceed  upon  very  er- 
roncous  principles  :  as  if,  on  the  one  hand,  the  fon  had 
by  nature  a  right  to  facceed  to  his  father’s  lands  ;  or 
as  if,  on  the  other  hand,  the  owner  w.as  by  nature 
entitled  to  diredl  the  fucceflion  of  his  property  after 
his  own  deceafe.  Whereas  the  law  of  nature  fuggefts, 
that  on  the  death  of  the  pofleffor,  the  eftate  fhould 
again  become  common,  and  be  open  to  the  next  occu¬ 
pant,  unlefs  other  wife  ordered,  for  the  fake  of  civil 
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by  the  pofitive  law  of  fociety.  The  pofitlvc  Property, 
law  of  Ibciety,  vrhlch  is  with  us  the  municipal  laws  of 
England  and  Scotland,  dire£ls  it  to  veft  in  fuch  perfon 
as  the  laft  proprietor  fliall  by  will,  attended  with  certain 
requifites,  appoint ;  and,  in  defeat  of  fuch  appointment, 
to  go  to  fome  particular  perfon,  who,  from  the  refult  of 
certain  local  conftitutions,  appears  to  be  the  heir  at 
law.  Hence  it  follows,  that,  v/here  the  appointment  is 
regularly  made,  there  cannot  be  a  fhadow  of  right  in 
any  one  but  the  perfon  appointed :  and,  where  the  ne- 
ceflary  requifites  are  omitted,  the  right  of  the  heir  is 
equally  ftrong  and  built  upon  as  folid  a  foundation,  as 
the  right  of  the  devifee  would  have  been,  fuppofing 
fuch  requifites  were  obferved. 

But,  after  all,  there  are  fome  few  things,  which,  not- Of  things 
wlthftanding  the  general  introduction  and  continuance 
of  property,  mail  ftill  unavoidably  remain  in  common  ; 
being  fuch  wherein  nothing  but  an  ufufru't nary  pro¬ 
perty  is  capable  of  being  had ;  and  therefore  they  ftill 
belong  to  the  firft  occupant,  during^the  time  lie  holds 
poflelfton  of  them,  and  no  longer.  Such  (among  others) 
are  the  elements  of  light,  air,  and  water  ;  which  a  man 
may  occupy  by  means  of  his  window’^s,  his  gardens, 
his  mills,  and  other  conveniences  ;  fuch  alfo  are  the 
generality  of  thofe  animals  which  are  faid  to  be  fers 
natures,  or  of  a  wild  and  uiitameable  difpofttion  ;  which 
any  man  may  feize  upon  and  keep  for  his  own  ufe  or 
pleafure.  All  thefe  things,  fo  long  as  they  remain  in 
pofTeffion,  every  man  has  a  right  to  enjoy  without  dif- 
turbance  ;  but  If  once  they  efcape,  from  his  cuftody, 
or  he  voluntarily  abandons  the  ufe  of  them,  they  re¬ 
turn  to  the  common  ftock,  and  any  otht  r  man  has  an 
equal  right  to  feize  and  enjoy  them  afterwards.  ,7 

Again,  there  are  other  things  in  which  a  permanent  Of  fimihr 
property  may  fubfift,  not  only  as  to  the  temporary  ufe,^^*^*?^ 
but  alfo  the  folid  fubftance  ;  and  w'hich  yet  would  be  apprZ 
frequently  found  without  a  proprietor,  had  not  the  wif- pnatccU. 
doni  of  the  law  provided  a  remedy  to  obviate  this  in- 
convenience.  Such  are  forefts  and  other  wafte  grounds, 
which  were  omitted  to  be  appropriated  in  the  general 
diftribution  of  lands  :  fuch  alfo  are  wrecks,  eftrays,  and 
that  fpecies  of  wild  animals,  which  the  arbitrary  con¬ 
ftitutions  of  pofitive  law  have  diftinguifhed  from  the 
reft  by  the  well-known  appellation  of  game.  With  re¬ 
gard  to  thefe  and  fome  others,  as  difturbances  and  quar¬ 
rels  would  frequently  arife  among  individuals  contend** 
ing  about  the  acquifition  of  this  fpecies  of  pixDperty  by 
firft  occupancy,  the  law  has  therefore  wifely  cut  up 
the  root  of  diftenfion,  by  veiling  the  things  themfelves 
in  the  fevereign  of  the  ftate  ;  or  clfe  In  his  reprefenta- 
tives  appointed  and  authorlfed  by  him,  being  ufually' 
the  lords  of  manors.  And  thus  onr  legiflature  has  uni- 
verfally  promoted  the  grand  ends  of  civil  fociety,  th^ 
peace  and  fccurlty  of  individuals,  by  fteadily  purfuing 
that  wife  and  orderly  maxim,  of  afiignlng  to  every 
thing  capable  of  ownerftiip  a  legal  and  determinate 

owner.  ** 

In  this  age  of  paradox  and  innovation,  much  has  The  rei- 
been  faid  of  liberty  and  equality.;  and  fome  few  have 
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contended  for  an  equalization  of  property.  One  of  ^  j, 


the  wildell  declaimers  on  this  fiibjedl,  who  is  for  abo-ancquali- 
lifting  property  altogether,  has  (inadvertently  we  fup-z-iti  n  of. 
pofe)  given  a  complete  confutation,  not  only  of  his  P*^°P'*^*y* 
own  arguments,  but  alfo  of  the  arguments  of  all  who 

hav* 
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Property,  J^-jve  Written,  or,  wc  think,  can  ^rrite,  or*  the  fam 
}Vophecy.  queilion.  After  labouring  to  prove  that  it  is 

grofs  injuilice  in  any  man  to  retain  more  than  is 
abfolutcly  neccfiai  y  to  fupply  him  v/ivh  food,  clothes, 
and  dieher,  this  zealous  reformer  dates  an  objc6tion  to 
his  theory,  anling  from  the  well-known  allurements  of 
floth,  which,  if  the  accumulation  of  property  were  not 
permitled,  would  baiiifh  induftry  from  the  whole  w^orld. 
The  obje6lion  he  urges  fairly,  and  anfwers  it  thus :  “  It 
may  be  obferved,  that  the  equality  for  wdiich  we  are 
pleading  is  an  equality  that  w'ould  fucceed  to  a  date 
of  great  intelledlual  improvement.  So  bold  a  revolu¬ 
tion  cannot  take  place  in  human  affairs,  till  the  general 
mind  has  been  highly  cultivated.  The  prefen t  age  of 
mankind  is  greatly  enlightened  ;  but  it  is  to  be  feared 
is  net  yet  enlightened  enough.  Hafty  and  undigeiled 
tumults  may  take  place,  under  the  idea  of  an  equaliza¬ 
tion  of  property  ;  but  it  is  only  a  calm  and  clear  con* 
vidlion  of  juflicc,  of  juflice  mutually  to  be  rendered  and 
received,  of  happinefs  to  be  produced  by  the  deftrtion  of 
cur  mojl  rooted habi{s,x\\7i\.c^.n  introduce  an  invariable  fyf-- 
tern  of  this  fort.  Attempts  without  this  preparation  will 
be  produ^five  only  of  confufion.  Their  effc(ft  will  be  mo¬ 
mentary,  and  a  new  and  more  barbarous  inequality  will 
fucceed.  Each  man  with  unaltered  appetite  will  watch 
his  opportunity  to  gratify  his  love  of  power,  or  his 
love  of  diflindlion,  by  ufurping  on  his  inattentive  ncigh- 
boiirs.’^ 

Thefe  are  jufl  obfervations,  and  fuch  as  we  have  of- 
ten  made  to  ourfelves  on  the  various  propofed  reforma- 
human  na-  tions  of  government.  The  illumination  which  the  au- 
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tlior  requires  before  he  w^ould  introduce  his  abolition  of 
property,  would  conftitiite  men  more  than  angels  ;  for 
to  be  under  the  influence  of  no  paflion  or  appetite,  and 
to  be  guided  in  every  adion  by  iinmixed  benevolence 
and  pure  intellc6t,  is  a  degree  of  perfedion  which  wt 
can  attribute  to  no  being  inferior  to  God.  But  it  is 
the  objed  of  the  greater  part  of  this  w  ri lev’s  book  to 
prove  that  all  men  mufl  arrive  at  fuch  peifedion  be¬ 
fore  his  ideal  republic  can  contribute  to  their  happi¬ 
nefs  ;  and  therefore  every  one  who  is  confcioiis  of  be¬ 
ing  at  any  time  fw^ayed  by  paifion,  and  who  feels  that 
he  is  more  attached  to  his  wafe  or  children  than  to 
fl: rangers,  wall  look  wathout  envy  to  the  prefent  inequa¬ 
lities  of  property  and  power,  if  he  be  an  intelligent  dlf- 
ciple  of  Mr  Godwan. 

Literary  Property.  See  CovY-Right. 

PROPHECY  is  a  word  derived  from  and 

in  its  original  import  fignifies  the  predidion  of  future 
events. 

As  God  alone  can  perceive  with  certainty  the  future 
adions  of  free  agents,  and  the  remote  confequences  of 
thofe  laws  of  nature  which  he  himfelf  cftablilhed,  pro¬ 
phecy,  when 
evidence  of 

between  God  and  the  perfbn  w'ho  uttered  the  pred 
tion.  Together  wath  the  power  of  w^orking  miracles, 
it  is  indeed  the  only  evidence  wEich  can  be  given  of  fuch 
a  communion.  Hence  among  the  profcflbrs  of  every  re- 
all  religi  lyflcm,  except  that  which  is  called  the  religion 

have  pte-  qf  nature,  there  have  been  niimberlefs  pretenders  to 
the  gift  of  prophecy.  The  Pagan  nations  of  antiquity 
had  their  oracles,  'augurs,  and  foothfayei'S.  Modern 
idolaters  have  their  necromancers  and  diviners  5  and  the 
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fide  Jews,  Chrlillans,  and  Mahometans,  have  their  feers  and 
prophets. 

'i'hc  ill-founded  pretenfions  of  paganifm,  ancient  and 
modern,  have  been  expofed  under  various  articles  of 
this  w^oik.  (See  Divination,  Magic,  Necroma\- 
cv,  and  Mythology).  And  the  claims  of  the  Ara¬ 
bian  impoflor  ard  examined  under  the  articles  Alco¬ 
ran  and  Mahometanism  ;  fo  that  at  prefent  w'c  have 
only  to  confidtr  the  ufe,  intent,  and  truth,  of  the  Jcwifli 
and  Chriflian  prophecies.  ^  ^  1 

Previous  to  our  entering  on  this  inveftlgation,  it  ^ 
be  proper  to  obferve,  that  in  the  Scriptures  of  the  01dj*^^j.g  va- 
and  New’’  'JVllaments,  the  lignification  of  the  word  pro- nous 
phecy  is  not  always  confined  to  the  foretelling  of  fu-ings. 
tnre  events.  In  feveral  inilances  it  is  of  the  fame  im- 
port  wath  preaching,  and  denotes  the  faculty  of  illu- 
llrating  and  applying  to  prefent  practical  purpofos  the 
doctrines  of  prior  revelation.  Thus  in  Nehennah  it  is 
fald,  “  Thou  hall  appointed  prophets  to  preach  '^  and  ^ 
whoever  fpeaketh  unto  men  to  edification,  and  exhorta-^* 
tioii,  and  comfort,  is  by  St  Paul  called  a  prophetX.  Hence 
it  wxis  that  there  wTre  fchools  of  prophets  in  Ifrael.y  2. 
where  young  men  were  inftruCled  in  the  truths  of  re¬ 
ligion,  and  fitted  to  exhort  and  comfort  the  people. 

In  this  article,  however,  it  is  chiefly  of  importance  to 
confine  ourfelves  to  that  kind  of  prophecy  which,  in 
declaring  truths  either  paft,  prefent,  or  future,  required 
the  immediate  infpiration  of  God.  S 

Every  one  who  looks  into  the  liiflory  of  the  ''^^rld  and 

mufl  obferve,  that  the  minds  of  men  have  from  the  be-g^^^^^jjy 
ginning  been  gradually  opened  by  a  train  of  events  ftill  acquired* 
improving  upon,  and  adding  light  to  each  other  ;  as 
that  of  each  individual  is,  by  proceeding  from  the  firfl: 
elements  and  feeds  of  fcience,  to  more  enlarged  views, 
and  a  flill  higher  growth.  Mankind  neither  are  nor 
ever  have  been  capable  of  entering  into  the  deptlis  of 
knowledge  at  once  ;  of  receiving  a  wEole  fyflem  of  na- 
tural  or  moral  truths  together  ;  but  mufl  be  let  into 
them  by  degrees,  and  have  them  communicated  by  little 
and  little,  as  they  are  able  to  bear  it.  That  this  is  the 
cafe  with  refpeCl  to  human  fcience,  is  a  fa£l  which  can¬ 
not  be  queftioiied  ;  and  there  is  as  little  room  to  que- 
ftion  it  with  refpedl  to  the  progrefs  of  religious  know¬ 
ledge  among  men,  cither  taken  colleiflively  or  in  each 
individual.  Why  the  cafe  is  thus  in  both,  wEy  all  arc 
not  adult  at  once  in  body  and  mind,  is  a  queftion  which 
the  religion  of  nature  is  equally  called  upon  with  reve- 
latlon  to'  aiifwer.  The  fact  may  not  be  ealily  account¬ 
ed  for,  but  the  reality  of  it  is  incontrovertible.  6 

Accordingly,  the  great  object  of  the  fevcml  revela- The  reve- 
tions  rccordSi  in  the  Old  Teflamcnt  was  evidently  to 
keep  alive  a  fenfe  of  religion  in  the  minds  of  men, 
to  train  them  by  degrees  for  the  reception  of  thofe  gradual. 


hitioii  in  which  they  flood  to  him,  were  probably  very 
grofs  ;  and  we  fee  them  gradually  refined  by  a  feries  of 
revelations  or  propliecies,  each  in  fucccflion  more  ex¬ 
plicit  than  that  by  wfliich  it  was  preceded,  till  the  ad¬ 
vent  of  Plim  who  w^as  the  way,  the  truth,  and  the  life, 
and  who  brought  to  light  life  and  immortality. 

When  a  revelation  w’as  made  of  any  important  truth, 
the  ^rounds  of  which  the  mind  of  man  has  not  facal- 
ijL  F  z 
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Pfot.hccy.  tits  to  '■omprehend,  that  revelation,  though  undoubt-  to  do,  in  a  literal  fenfe,  is  abfolutely  impoffibic.  He  ^ 
, — -  ejlly  a  prophecy,  muft  have  been  fo  far  from  confirm-  knew  well  that  it  was  the  great  God  01  heaven  and- 
’  inff^the^  truth  of  revealed  religion  in  general,  that  it  prth  who  was  fpcaking,  and  that  fuch  a  Being  was 

Prophecy  6,^ _ _  ^  JtMf.  hut  Iw  fome  extrinfic  evi-  incapable  of  trifling  with  the  wretchednefs  of  his  fallen- 

upon  himfelf  and 
'lie  woman  was  doom- 

bufli  that  he  ftiould  deliver  his  countrymen  from  Egyp-  ed  to  forrow  in  conception  ;  the  man  to  forrow  and 
replying,  “  Behold,  they  will  not  believe 


1 


tian  bondage.  *  ^ 
me,  nor  hearken  to  my  voice ;  for  they  will  fay,  the 
I.ord  hath  not  appeared  unto  thee.”  This  revelation 
•certainly  conftituted  him  a  prophet  to  Ifrael ;  and  there 
cannot  be  a  doubt  but  that  he  perfectly  knew  the  divine 
fource  fromwhich  he  received  it :  but  he  very  naturally  and 
rcafonably  concluded,  that  the  children  of  Ifrael  would 
not  believe  that  the  Lord  had  appeared  to  him,  unlefs 
he  could  give  them  fome  other  proof  of  this  preterna¬ 
tural  appearance  than  his  own  hmple  afhrmation  of  its 
reality.  This  proof  he  was  immediately  enabled  to 
give,  by  having  conferred  upon  him  the  power  of  work¬ 
ing  miracles  in  confirmation  of  his  prophecy.  Again, 
v/hen  Gideon  was  called  to  the  deliverance  of  Ifrael, 
the  angel  of  the  Lord  came  and  faid  unto  him,  “  "riie 
Lord  is  with  thee,  thou  mighty  man  of  valour :  go  in  this 
thy  might,  and  thou  flialt  fave  Ifi-ael  from  the  hand  of  the 
Midianites.  Have  not  I  fent  thee  Here  was  a  pro¬ 
phecy  delivered  by  the  angel  of  the  Lord  to  encourage 
Gideon’s  undertaking :  but  he,  being  probably  afraid 
of  fome  illufion  of  fenfe  or  imagination,  demanded  a 
fign  that  he  was  really  an  angel  who  talked  with  him. 
A  fign  is  accordingly  given  him,  a  miraculous  figii, 
with  which  he  is  falisfied,  and  undertakes  the  work  ap- 

8  pointed  him,. 

And  of  it-  From  thefe  and  many  fimllar  tranfadllons  recorded 
felfj:an  be  Teftament,  it  appears  that  prophecy  was  never 

Intended  as  evidence  of  an  original  revelation.  It  is 
indeed,  by  its  very  nature,  totally  unfit  for  fuch  a  pur- 
pofe  ;  becaufe  it  is  impoffible,  without  fome  cxtrinfic 
proof  of  its  divine  origin,  to  know  whether  any  pro¬ 
phecy  be  true  or  falfe,  till  the  era  amve  at  which  it  ought 
to  be  fulfilled.  When  it  is  fiiliilled,  it  affords  complete 
evidence  that  he  who  uttered  it  fpake  by  the  fpirit  of 
God,  and  that  the  dodrlnes  which  he  taught  of  a  reli¬ 
gious  nature,  were  all  either  didated  by  the  fame  fpirit, 
or  at  lead;  are  true,  and  calculated  to  dired  mankind  in 

9  the  way  of  their  duty. 

It  wa8  in-  The  prophecies  vouchfafed  to  the  patriarchs  in  the 
tendec'.  to  early  periods  of  the  world,  were  all  intended  to 


no  proof 
of  a  reve¬ 
lation. 


ed  to  forrow  in  conception  ;  the  man 
travel  all  the  days  of  his  life.  The  ground  was  cur- 
fed  for  his  fake ;  and  the  end  of  the  judgment  was, 

“  Dull  thou  art,  and  to  dull  thou  lhalt  return.”  Had 
our  firll  parents  been  thus  left,  they  mull  have  looked 
upon  themfelves  as  rejeded  by  their  Maker,  delivered 
up  to  trouble  and  forrow  in  the  world,  and  as  having  no 
hope  in  any  other.  With  fuch  imprelTions  on  their  minds 
they  could  have  retained  no  fenfe  of  religion;  for  religion, 
when  unaccompanied  by  hope,  is  a  ftate  of  frenzy  and 
dillradlon  :  yet  it  is  certain  that  they  could  have  no 
hope  from  any  thing  exprefsly  recorded  by  Mofes,  ex¬ 
cept  what  they  might  draw  from  this  fentence  paffed 
on  their  deceiver.  Let  us  then  endeavour  to  afeertain 
what  confolation  it  could  afford  them. 

At  that  awful  jundure,  they  mull  have  been  fenfiblc 
that  their  fall  was  the  vidory  of  the  ferpent,  whom  by- 
experience  they  had  found  to  be  an  enemy  to  God  and 
to  man.  It  could  not  therefore  but  be  fome  comfort 
to  them  to  hear  this  enemy  firll  condemned,  and  to  fee 
that,  however  he  had  prevailed  againll  them,  he  had 
gained  no  vidory  over  their  Maker,  By  his  condem¬ 
nation  they  were  fecured  from  thinking  that  there  was 
any  malignant  being  equal  to  the  Creator  in  power  and 
dominion  ;  an  opinion  which,  through  tly  prevelancy  ol 
evil,  gained  ground  in  after  times,  and  was  dellrudive 
of  all  true  religion.  The  belief  of  God’s  fupreme  do¬ 
minion  being  thus  preferved,  it  was  Hill  neceffary  to 
give  them  fuch  hopes  as  might  induce  them  to  love  a& 
well  as  to  fear  him ;  and  thefe  they  could  not  but  con¬ 
ceive  when  they  heard  from  the  mouth  of  their  Creator 
and  Judge,  that  the  ferpent’s  vidory  was  not  complete 
even  over  themfelves  ;  that  they  and  their  pollerity 
Ihould  be  enabled  to  contell  his  empire ;  and  that 
though  they  were  to  fiiffer  much  in  the  ffriiggle,  they 
Ihould  yet  finally  prevail,  bruife  the  ferpent’s  head,  and 
deliver  themfelves  from  his  power  and  dominion. 

This  prophecy  therefore  was  to  our  firll  parents  a 
light  Ihiiilng  in  a  dark  place.  All  that  they  could 
certaiply  conclude  from  it  was,  that  their  cafe  was  not 
defperate  ;  that  fome  remedy,  fome  deliverance  from  the 
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f  nf  Tre-  ®  religion,  and  to  di-  evil  they  were  under,  would  in  time  appear  ;  but  ivben  or 


jnoDg 

snciJ. 


Jigion  a-  their  views  to  the  future  completion  of  that  firll 

and  greateil  prophecy  which  was  made  to  Adam  im¬ 
mediately  on  his  fall ;  but  in  order  to  fecure  credit  to 
thofe  prophecies  themfelves,  they  were  always  accom¬ 
panied  by  fome  miraculous  fign  that  they  were  indeed 
given  by  the  God  of  truth,  and  not  the  delufions  of 
fanatlcifm  or  hypocrify.  Prophecy,  in  the  proper  fenfe 
of  the  word,  commenced  with  the  fall ;  and  the  firll 
inftance  of  it  is  implied  in  the  fentence  denounced  upon 
the  original  deceiver  of  mankind ;  “  I  will  put  enmity 
between  thee  and  the  woman,  and  between  thy  feed 
and  her  feed :  It  fhall  firuife  thy  head,  and  thou  lhalt 
bruife  his  heel.” 

This  prophecy,  though  one  of  the  moll  important 
that  ever  was  delivered,  when  confidered  by  itfelf,  is  cx- 
That  Adam  Ihould  have  iinder- 


\o 

Probable 
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Mour fall  ceedingly  obfeure 


parents,  ftoo.d  it,  as  fome  of  his  degenerate  fons  have  pretended 


or  by  nvhat  means  they  were  to  be  delivered,  theyr 
could  not  pollibly  imderlland,  unlefs  the  matter  was 
further  revealed  to  them,  as  probably  it  was  at  the  inftl- 
tution  of  facrifice  (See  Sacrifice}.  Obfeure,  how¬ 
ever,  as  this  promile  or  prophecy  was,  it  ferved  after 
the  fall  as  a  foundation  for  religion,  and  trull  and  con¬ 
fidence  towards  God  in  hopes  of  deliverance  in  time 
from  the  evils  of  difobedience  :  and  this  appears  to  have 
been  the  foie  purpofe  for  which  it  was  given,  and  not, 
as  fome  well-meaning  though  weak  advocates  for  Chrif- 
tianity  have  imagined,  as  a  predidion  pointing  diretlly 
to  the  crofs  of  Chrill. 

As  this  prophecy  was  the  firll,  fo  is  it  the  only  con- 
fiderable  one  in  which  we  have  any  concern  from  the 
creation  to  the  days  of  Noah.  It  was  proportioned  ta 
the  then  wants  and  necelfitics  of  the  world,  and  was  tho 
<Trand  cJiarter  of  God’s  mercy  after  the  fall.  Nature 
""  bad 
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Prophecy,  had  no  cmain  help  for  fmners ;  her  rights  were  loft 

— -  with  her  innocence.  It  was  therefore  ncceflary  either 

to  deftroy  the  offenders,  or  to  raife  them  to  a  capacity 
of  falvation,  by  giving  them  fuch  hopes  as  might  ena¬ 
ble  them  to  exercife  a  reafonable  religion.  So  far  the 
light  of  this  prophecy  extended.  By  what  means  God 
intended  to  work  their  falvation,  he  did  not  exprefsly 
declare  :  and  who  has  a  right  to  complain  that  he  did 
not,  or  to  preferibe  to  him  rules  in  dilpenhng  his  mercy 
to  the  children  of  men  ? 

Upon  the  hopes  oi  mercy  which  this  prophecy  gives 
in  very  general  terms,  mankind  refted  till  the  birth  ot 
Noah.  At  that  period  a  new  prophecy  was  delivered 
by  Lamech,  who  foretels  that  his  fon  ftiould  comfort 
them  concerning  the  work  and  toil  of  their  hands, 

“  becaufe  of  the  earth  axthich  the  Lord  had  curfid,^^  We 
are  to  remember  that  the  enrfe  pronounced  upon  the 
earth  was  part  of  the  fentence  palled  upon  our  firft  pa¬ 
rents  ;  and  when  that  part  was  remitted,  if  it  ever  was 
remitted,  mankind  would  acquire  new  and  more  lively 
hopes  that  in  God’s  good  time  they  fhonld  be  freed  from 
the  whole.  But  it  has  been  lliown  by  bifhop  Sherlock’^, 
that  this  declaration  of  Lamech’s  was  a  predi<EIion,  tliat 
during  the  life  of  his  fon  the  ciirfe  Hionld  be  taken  off 
from  the  earth  :  and  the  fame  prelate  has  proved  with 
great  perfpicuity,  and  in  the  moft  fatisfadlory  manner, 
that  this  happy  revolution  a6lually  took  place  after 
the  flood.  The  limits  preferibed  to  an  article  of  this 
kind  will  not  permit  us  even  to  abridge  his  arguments. 
We  (hall  only  obferve,  that  the  truth  of  his  concluhon 
is  manifeft  from  the  very  words  of  feripture  ;  for  when 
God  informs  Noah  of  his  defign  to  deftroy  the  world, 
he  adds,  ‘‘  But  witli  thee  will  I  eftablifh  my  covenant:” 
and  as  foon  as  the  deluge  was  over,  he  declared  that  he 
“  would  not  again  curfe  the  ground  any  more  for  man  s 
fake  ;  but  that  while  the  earth  Ihoiild  remain,  feed-time 
and  harveft,  and  cold  and  heat,  apd  fummer  and  v^miter, 
and  day  and  night,  fliould  not  ceafe.”  krom  this  laft 
declaration  it  is  apparent  that  a  curfe  had  been  on  the 
earth,  and  that  feed-time  and  harveft  had  often  failed  ; 
that  the  curfe  was  now  taken  off ;  and  that  in  confe- 
quence  of  this  covenant,  as  it  is  called,  with  Noah  and 
his  feed  and  with  every  living  creature,  mankind  fliould 
not  hencefoith  be  fubjedled  to  toil  fo  fevere  and  fo  gene¬ 
rally  fruitlefs. 

It  may  feem  furpriflng  perhaps  to  fome,  that  after  fo 
great  a  revolution  in  the  world  as  the  deluge  made, 
God  fliould  fay  nothing  to  the  remnant  of  mankind  of 
the  punifliments  and  rewards  of  another  life,  but  fliould 
make  a  new  covenant  with  them  relating  merely  to  fruit¬ 
ful  feafons  and  the  blefflngs  of  the  earth.  ^  But  in  the 
feriptures  we  fee  plainly  a  gradual  working  of  pro\i- 
dence.  towards  the  redemption  of  the  world  from  the 
curfe  of  the  fall ;  that  the  temporal  blefilngs  were  firft 
reftored  as  an  earneft  and  pledge  of  better  things  to 
follow;  and  that  the  covenant  given  to  Noah  had, 
ftridlly  fpeaking,  nothing  to  do  with  the  hopes  of  futuri¬ 
ty,  which  were  referved  to  be  the  matter  of  another 
covenant,  in  another  age,  and  to  be  revealed  by  him, 
whofe  province  it  was  to  “  bring  life  and  immortality 
to  light  through  the  gofpel.”  But  if  Noah  and  his 
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are  but  a  fmall  relief,  compared  to  the  greatnefs  of  his  Prophecy* 

lofs.  But  when  fruitful  feafons  came,  and  one  part  of  v— ^ 

the  curfe  was  evidently  abated,  it  gave  great  affurance 

that  the  other  fliould  not  laft  for  ever,  but  that  by 

foinc  means,  ftill  unknown  to  them,  they  fliould  be 

freed  from  the  whole,  and  finally  bruife  the  ferpent’s 

head,  wdio,  at  the  deluge,  had  fo  feverely  bruifed  man’s 

heel. 

Upon  this  affurance  mankind  refted  for  fome  genera¬ 
tions,  and  pra^Iifed,  as  we  have  every  reafon  to  belie  ve, 
a  rational  worflilp  to  the  one  God  of  the  uiiiverfe.  At 
laft,  however,  idolatry  wzs  by  fome  means  or  other  in¬ 
troduced  (fee  PonYTHEisM),  and  fpread  fo  univerfally 
through  tiie  world,  that  true  religion  w'ould  in  all  pro¬ 
bability  have  entirely  failed,  had  not  God  vifibly  inter- 
pofed  to  preferve  fuch  a  fenfe  of  it  as  w'as  neceffary  for 
the  accomplilhment  of  his  great  defign  to  reftorc  man-  ,  ^ 
kind.  This  he  did  by  calling  Abraham  from  amidft  Promife  te*- 
Ills  idolatrous  kindred,  and  renewing  to  him  the  word  of  Afiraham, 
prophecy  :  “  Get  thee  out  of  thy  country  (faid  he), 
and  from  thy  kindred,  and  from  thy  father’s  hoiife, 
unto  a  land  that  I  will  fliew'  thee.  And  I  will  make  of 
thee  a  great  nation,  and  I  wall  blefs  thee  and  make  thy 
name  great ;  and  thou  flialt  be  a  blefiing.  And  I  will 
blefs  them  that  blefs  thee,  and  curfe  him  that  ciirfcth 
thee  ;  and  in  thee  fliall  all  the  families  of  the  earth  be 
blefled.”  Thefe  magnificent  promifes  are  feveral  tlmcii 
repeated  to  the  father  of  the  faithful  whth  additional  cir- 
cumftances  of  great  importance,  fuch  as,  “  that  he  fliould 
be  multiplied  exceedingly  ;  that  he  fliould  be  a  father  , 
of  many  nations  ;  that  kings  fliould  come  out  of  him 
and  above  all,  that  God  w'ould  eftablifli  an  everlajling  co- 
<-cenant  with  him  and  his  feed,  to  give  him  and  them  all 
the  land  of  Caniian  for  an  everlajiing  popfftony  and  to  be 
their  God.*^ 

Upon  fnch  of  thefe  promifes  as  relate  to  tempo¬ 
ral  blefflngs  we  need  not  dwell.  Phey  are  muck 
of  the  fame  nature  with  thofc  which  had  been  given 
before  to  Lamech,  Noah,  Shem,  and  Japheth  ;  and  all 
the  w'orld  knows  how  amply  and  literally  they  have 
been  fulfilled.  There  was  however  fo  little  probability 
in  nature  of  their  accomplifliment  at  the  time  wdien  they 
were  made,  that  w'e  find  the  patriarch  afleing  ‘‘  Where¬ 
by  he  fliould  hw'zu  f  that  he  (hould  inherit  fuch  an  ex- 1 
tent  of  country  And  as.  the  promifes  that  he  flioukU'"* 
inherit  it  wx'rc  meant  to  be  a  foundation  for  religion 
and  confidence  in  God,  a  miraculous  fign  was  given  him 
that  they  caiiic  indeed  from  the  fplrit  of  truth.  'I'his 
removed  from  his  mind  every  doubt,  and  made  him  give 
the  fullefl  credit,  not  only  to  them,  but  alfo  to  that 
other  promife,  “  that  in  his  feed  fliould  all  the  nations 
of  the  earth  be  bleffed.” 

What  diftiiiift  notion  he  had  of  this  hleffing,  or  in 
what  manner  he  hoped  it  fliould  be  effeded,  we  cannot' 
pretend  to  fay.  “  But  that  he  underftood  it  to  be  » 
promife  of  reftoring  mankind,  and  delivering  them  frorm 
the  remmning  curfe  of  the  fall,,  there  can-  be  no  doubt. 

He  knew  that  death  had  entered  by  fin  ;  he  knew  that 
God  had  promifed  vi61;ory  and  redemption  to  the  feed 
of  the  woman.  Upon  the  hopes  of  this  reftoration  the 
religion  of  his  anceftors  was  founded  ;  and  when  God, 


forefathers  exp°eaed  deliverance  from  the  whole  curfe  of  from  whom  this  blelling  on  all  men  was  expeaed,  did 
the  fall,  the  aanal  deliverance  from  one  part  of  it  was  exprefsly  promife  a  blefling  on  all  men,  and  in  t  is  pro- 
a  very  good  pledge  of  a  further  deliverance  to  be  ex-  mife  founded  his  everlaftmg  covenant— what  could  Abra, 
peaed  in  time.  Man  himfelf  was  curfed  as  well  as  the  ham  elfe  expea  but  the  completion  in  his  feed  ot  that 
ground  5  he  was  doomed  to  duft ;  and  fruitful  feafons  ancient  promife  and  prophecy  concerning  the  viaory 
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Jropheey.  to  te  ottaineJ  by  the  wornaii’s  feed  ?  T.  lie  cui  fc  of  the  to  {lock?  and 
ground  war  expiated  in  the  flood,  and  the  earth  reitoied 
vvlth  a  bkfliiiir,  which  was  the  foundation  of  the  teinpo- 
rr.l  covenant  with  Noah  ;  a  large  fliate  of  which  God 
cxprefsly  grants  to  Abraham  and  his  poflerity  particu- 
laily,  together  with  a  proniife  to  bring,  by  their  means, 
a  new  and  further  blefling  upon  the  whole  race  of  men. 

If  we  lay  thefe 'things  to  heait,  we  cannot  fuppofe  that 
lefs  could  be  expeiffed  from  the  new  promife  or  prophe¬ 
cy  given  to  Abraham  than  a  deliverance  from  that  part 
of  the  curfe  flill  remaining  on  men  :  Du(l  thou  art^  ond 
to  dull  thou  Jink  return.  In  virtue  of  this  covenant  A- 
braham  and  his  poftcrlty  had  reafon  to  expert  that  the 
time  would  come  when  man  (hoiild  be  called  from  his 
dull  again.  For  this  expeftation  they  had  his  affurance 
‘  who  gave  the  covenant,  that  he  would  be  their  God 
for  ever.  Well  might  our  Saviour  then  tell  the  fons  of 
Abraham,  that  even  Mofes  at  the  bufti  Ihowcd  the  re- 
furreaion  of  the  dead,  when  he  called  the  Lord  ^the 
God  of  Abraliam,  and  the  God  of  Ifaac,  and  the  God 
of  Jacob 

Thefe  promifes  made  to  Abraham  were  renewea  to 
T/prTiL.  Ifaac  and  Jacob  ;  to  the  lad  of  whom  it  was  revealed, 

^  not  only  that  all  the  nations  of  the  earth  fliould  be 
To  Ific  blefled  in  his  feed,  but  that  the  blefling  IhoulJ  fpring 
,aJ  Jacob,  from  his  fon  Judah.  It  is,  however,  by  no  means  evi¬ 
dent  that  any  one  of  thofe  patriarchs  knew  precilely  by 
what  miani  (a)  the  curfe  of  the  fldl  vyas  to  be  entirely 
removed,  and  all  men  called  from  their  dull  again.  It 
was  enough  that  they  were  convinced  of  the  i  a£l  m  ge¬ 
neral  terms,  fince  fuch  convidlion  was  a  fufficient  foun¬ 
dation  of  a  rational  religion  ;  and  the  defeendauts  of  A- 
braham  had  no  other  foundation  upon  which  to  red 
their  hopes,  and  pay  a  cheerful  worlhip  to  the  God  of 
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..w  _ _  flones  and  the  vlleil  reptiles ;  and  when 

they  had  no  well  grounded  hope  of  another  life,  and 
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^  Sher¬ 
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The  law  r  f  their  fathers,  till  the  giving  of  the  law  to  Mofes.  1  hen 
Mofes  and  indeed  they  were  incorporated  into  a  fociety  with  mu- 
ceeint'  "•‘-'‘Pal  0^  ^heir  own  and  placed  under  a  theocratic 

proahets  government ;  the  tempoial  promifes  made  to  their  fa¬ 
thers  were  amply  fulfilled  *,  religion  was  maintained  a- 
nioiig  them  by  rewards  and  puiiifliments  equally  diftri- 
buted  in  this  world  (fee  Theology)  i  and  a  feries  of 
prophets  fucceeding  one  another  pointed  out  with  great¬ 
er  and  greater  cleaniefs,  as  the  fulnefsof  tinie  approach¬ 
ed,  the  perfon  who  was  to  redeem  mankind  from  the 
power  of  death  j  by  what  means  he  was  to  work  that 
great  redemption,  and  at  wliat  precife  period  he  w^as  to 
make  his  appearance  in  the  world.  By  thefe  fiiperna- 
tiiral  interpofitions  of  divine  providence,  the  principles 
of  pure  theifin  and  the  pradice  of  true  religion  w^ere 
preferved  among  the  children  of  Ifrael,  when  all  other 
nations  were  funk  in  the  grofleft  idolatry,  and  wallow^ed 
in  the  moft  abominable  vices ;  w'hen  the  far-famed  E- 
gyptlans,  Greeks,  and  Romans,  fell  dowm  with  adoration 


were  in  fa6:  without  God  in  the  \vorld.  ^  ^ 

From  this  ftiort  dedinflion,  wc  think  ourfelves  Intitled 
to  conclude,  that  the  primary  life  and  intent  of  pvophe-|,ggp 
cv,  under  the  v^arious  difpenfations  ol  the  Old  Telia- 1  fenh;  o£ 
inent,  w'as  not,  as  is  too  often  fiippofed,  to  ellablifli  the 
divine  mifiioii  of  jefus  Chrift,  but  to  keep  alive  in  the 
minds  of  thofe  to  whom  it  was  given,  a  lenfe  of  reli- 
rion,  and  a  hope  of  future  deliverance  from  the  curfe  of 
tlie  fall.  It  was,  in  the  exprefiive  language  of  St  Peter, 
a  light  that  (hone  in  a  dark  place,  unto  w’hich  men 
did  w^ell  to  take  heed  until  the  day  dawmed  and  the  day- 
llar  arofe  in  their  hearts.'’  But  though  this  was  cer¬ 
tainly  the  original  intent  of  prophecy  (for  Chrill,  had 
he  never  been  foretold,  would  have  proved  himfelf  to 
be  the  Son  of  God  with  pow’er  by  his  aftoniflilng  mi¬ 
racles,  and  his  refurredion  from  the  dead),  yet  it  can¬ 
not  be  denied,  that  a  long  feries  of  prophecies,  given 
in  different  and  far  dlllaiit  ages,  and  having  all  their 
completion  in  the  life,  death,  and  refiirredion,  of  Jefus, 
concur  very  forcibly  with  the  evidence  of  miracles  to 
prove  that  he  w^as  the  feed  of  the  w'oman  ordained  to 
bniife  the  head  of  the  ferpent,  and  reflore  man  to  his 
forfeited  inheritance.  To  the  Jews  the  force  of  this 
evidence  mull  have  been  equal,  if  not  fiiperior,  to  that 
of  miracles  thcmfelves  ;  and  therefore  we  hud  the  A- 
poftles  and  lirft  preachers  of  the  gofpel,  in  their  ad- 
dreffes  to  them,  conftantly  appealing  to  the  law  and  the 
prophets,  wdiilll  they  urged  upon  the  Gentiles  the  evi¬ 
dence  of  miracles.  17 

In  order  to  form  aright  judgment  of  the  argument ^he  pro- 
for  the  truth  of  Chriilianity  drawn  fVom  the  fure 
of  prophecy,  w^e  muff  not  confider  the  prophecies  given  m 
in  the  Old  IVnTuncnt  as  fo  many  predictions  only  Inde- conneition* 
pendent  of  each  other  ;  for  if  we  do,  we  fhall  totally  lofe 
ficrht  of  the  pui*pofe  for  which  they  w^ere  originally  gi- 
v?n,  and  diall  never  be  able  to  fatisfy  ourfe’-es  when 
confronted  by  the  objedions  of  unbelievers.  It  is  eafy 
for  men  of  leifure  and  tolerable  parts  to  find  difficulties 
'in  particular  predicllons,  and  in  the  application  of  them 
made  by  wTiters,  wffio  lived  many  hundred  years  ago, 
and  who  had  many  ancient  books  and  records  of  the 
Jewiili  church,  from  w^hich  they  drew  many  paffages, 
and  perhaps  feme  prophecies  ;  wffiich  books  and  records 
w’^e  have  not  to  enable  us  to  underftand,  and  to  Juflify 
their  applications.  But  it  is  not  fo  eafy  a  matter  te> 
ffiow,  or  to  perfuade  the  w^orld  to  believe,  that  a  chain 
of  prophecies  reaching  through  feveral  thoufand  years, 
delivered  at  different  times,  yet  manifellly  fubfervient 
to  one  ai\d  the  fame  admiuiftration  of  providence  from 
hetrlnniiig  to  end,  is  the  effed  of  art  and  contrivance 
and  religious  fraud.  In  examining  the  feveral  prophe- 
g  cies 


(a)  This  they  certainly  could  not  know  from  the  promifes  exprefred  in  the  very  general  terms  in  which  they 
are  recorded  in  the  book  of  Genef.s.  It  is,  however,  not  improbable  that  thofe  promifes,  as  they  immediately 
received  them,  were  conceived  in  terms  more  precife  and  particular  ;  and,  at  all  events,  DrW  arburton  has  piove 
to  the  full  convidmn  of  every  man  wffio  is  not  a  determined  unbeliever,  that  Abraham  was  commanded  to  ia- 
crifice  his  fon  Ifaac,  not  only  as  a  trial  of  his  obedience,  but  alfo  that  God  might  give  him  wdiat  he  earne  y  e- 
iired,  a  fcenical  reprefentation  of  the  means  by  wdiich  mankind  were  to  be  redeemed  from  death.  ^  1  he  learned  wri¬ 
ter  thinks,  and  his  reafoiiing  compels  us  to  think  with  him,  that  to  this  tranfadion  our  Saviour  alludes  when 
he  fays,  Your  father  Abraham  rejoiced  to  fee  my  day^  and  he  law  it  and  was  glad.” 
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Proj  Iiecy.  citf?  recorded  in  tlie  Old  Teflaincnt,  we  are  not  to  jup- 
pofe  that  each  of  them  ex"refjs/y  pointed  out  and  dear^ 
ly  charai^erlzed  JefuB  Clirlft.  Had  they  done  fo,  in- 
ftead  of  being  a  fupport  to  leligion  in  general,  the  pur- 
pofe  for  which  they  were  originally  intended,  they 
would  have  had  a  very  different  effedt,  by  making  thofe 
to  w'hom  they  were  given  repine  at  being  placed  under 
difpenfations  fo  very  inferior  to  that  of  the  gofpel.  We 
lire  therefore  to  inquire  only  whether  all  the  notices, 
wliich,  in  general  and  often  metaphorical  terms,  God 
gave  to  the  fathers  of  his  intended  falvatioii,  are  perfeft- 
ly  anfwered  by  die  coming  of  Chrifl ;  and  we  fliall  f.iid 
that  nothing  has  been  proinifed  w’ith  lefpedt  to  that  lab- 
jt6l:  which  has  not  been  performed  in  the  ampleft  man¬ 
ner.  If  we  examine  the  prophecies  in  this  manner,  we 
fhall  find  that  there  is  not  one  of  them,  which  the  A- 
pofllcs  have  applied  to  the  Mtfiiah,  that  is  not  appli¬ 
cable  in  a  rational  and  important  fenfe  to  fomethiiig  in 
the  birth,  life,  preaching,  death,  refurredtion,  and  afeen- 
lion  of  Jefiis  of  Nazareth  ;  that  as  applied  to  1dm  they 
are  all  confident  with  each  other ;  and  that  though 
fome  f  ew  cf  them  may  be  applied  without  abfurdity  to 
j>erfons  and  events  under  the  Jewifli  difpenfation,  Chrifl 
is  the  only  perfon  that  ever  exifled  in  whom  they  all 
meet  as  in  a  centre.  In  the  limits  preferibed  us,  it  is  im- 
pofiible  that  we  fhould  enter  upon  a  particular  proof  of 
this  pofition.  It  has  been  proved  by  numbeilefs  w’ri- 
ters,  and,  with  rcfpe£l  to  the  moil  important  prophecies, 
by  none  wuth  gi  eater  fiiccefs  than  blfliop  Sherlock  in  his 
life  and  Intent  of  Prophecy  \n  the  fe^oeral  ir^es  of  the  rtoorld; 
a  work  W'hich  we  recommend  to  our  readers  as  one  of 
the  mod  valuable  on  the  fubjedt  in  our  own  or  any  other 
1 S  language. 

Cbjedion  admitting  that  it  would  have  been  improper,  for 

the  reafons  already  hinted  at,  to  have  given  a  clear  and 

ofpr^Nu-  p Recife  defer] ption  of  Chrifl,  and  the  Chriftian  difpen- 

^y,  fatlon,  to  men  who  w’ere  ordained  to  live  under  difpen- 

'  fations  lefs  perfedl,  how,  it  may  be  aficed,  comes  It  to 
pafs  that  many  of  the  prophecies  applied  by  the  wTiters 
of  the  gofpel  to  our  Saviour  and  his  adlions  are  dill  dark 
and  obfctire,  and  fo  far  from  belonging  evidently  to  him 
and  to  him  only,  that  It  requires  much  learning  and  fa- 
gacity  to  fliow  even  now  the  connedlion  betwxen  fome 
19  prophecies  and  the  events  ? 

Anfwered.  In  anfwer  to  thefe  quedions,  the  learned  prelate  jud 
referred  to  obferves,  “  That  the  obfcurlty  of  prophecy 
does  not  arife  from  hence,  that  It  is  a  relation  or  deferip- 
tion  of  fomething  future  ;  for  it  is  as  eafy  to  fpeak  of 
things  future  plainly,  and  intelligibly,  as  It  is  of  things 
pad  or  prefent.  It  is  not,  therefore,  of  the  nature  of 
prophecy  to  be  obfeure  ;  for  it  may  eafily  be  made, 
'when  he  who  gives  it  thinks  fit,  as  plain  as  hidory.  On 
the  other  fide,  a  figurative  and  dark  defeription  of  a 
future  event  will  be  figurative  and  dark  dill  when  the 
event  happens  j  and  confequently  will  have  all  the  ob- 
feurity  of  a  figurative  and  dark  defeription  as  well  after 
as  before  the  event.  The  prophet  Ifaiah  deferibes  the 
peace  cf  Chrld’s  kingdom  In  the  following  manner  : 

*  I'he  wolf  /hall  dwell  with  the  lamb,  and  the  leopard 
fhall  he  dowm  writh  the  kid,  and  the  calf  and  the  young 
lion,  and  the  fatling,  together,  and  a  little  child  fhall 
lead  them/  Nobody,  fome  modern  Jew^s  excepted, 
ever  underdood  this  literally  ;  nor  can  it  now  be  hte- 
roily  applied  to  the  date  of  the  gofpel.  It  was  and  is 
capable  of  different  interpretations  ;  it  may  mean  tem¬ 


poral  peace,  01  that  internal  and  fpiritual  peace — that 
tranquillity  of  mind,  which  fets  a  man  at  peace  with 
God,  hiinfclf,  and  the  world.  But  whatever  tlie  true 
meaning  Is,  this  prophecy  does  no  more  obtrude  one 
determinate  feiife  upon  the  mind  fince  the  coming  of 
Chrid  than  it  did  before.  But  then  we  fay,  the  date 
of  the  gofpel  was  veiy  projierly  prefigured  in  this  de- 
fcriptlon,  and  is  as  properly  prefigured  in  a  hundred 
more  of  the  like  kind ;  and  fince  tliey  all  agree  In  a  fair 
r.pplicalion  to  tlie  date  of  the  gofpel,  we  ilrongly  con¬ 
clude,  tliat  this  (late  was  the  thing  foretold  under  fuch 
exprefiions.  So  that  the  argument  from  prophecy  for 
the  truth  of  Chrid iaiiity  does  not  red  on  this,  that  the 
event  Las  necedarily  limited  and  afeertained  the  parti¬ 
cular  fenfe  and  meaning  of  every  prophecy  ;  but  in  this, 
that  every  prophecy  has  In  a  proper  fenfe  been  completed 
by  the  coming  of  Chrid.  It  Is  abfurd,  therefore,  to 
expe6l  clear  and  evident  convidtion  from  every  finglc 
prophecy  applied  to  Chrid  ;  the  evidence  mud  arife 
from  a  view  and  compnrifon  oF  all  together/'  It  is 
doubt  lefs  a  great  mlflLke  to  fuppofe  lliat  prophecy  was 
intended  fokly  or  chiefly  for  their  fakes  in  wliofe  time 
the  events  predidlcd  are  to  happen.  What  great  occa- 
fion  is  there  to  lay  in  fo  long  beforehand  the  evidence 
of  prophecy  to  convince  men  of  things  that  are  to  hap¬ 
pen  in  their  own  tiiims  ;  the  truth  of  which  they  may, 
il  they  pleafe,  learn  from  their  own  fends  ?  Yet  fome 
people  are  apt  to  talk  as  if  they  thought  the  truth  of 
the  events  predicted  depended  very  muck  on  the  evi¬ 
dence  of  prophecy  :  they  fpeak,  for  indance,  as  if  they 
imagined  the  certainty  and  reality  of  our  Saviour’s  re- 
fiirredlion  were  much  concerned  In  the  clearnefs  of  the 
prophecies  relating  to  that  great  and  wonderful  event, 
and  feem  to  think  that  they  are  confuting  the  truth  of 
his  refurredtion  when  they  are  pointing  out  the  abfur- 
dity  of  the  prophecies  relating  to  it.  But  can  any  thing 
be  more  abfurd  ?  For  what  ground  or  pretence  is  there 
to  inquire  whether  the  prophecies  foretelling  that  the 
Mcfliah  fiiould  die  and  rife  again  do  truly  belong  to 
Chrid,  unlefs  we  are  fird  fatisfied  that  Chrid  died  and 
rofe  again  ? 

The  part  which  unbelievers  ought  to  take  in  this 
quelllon,  if  they  would  make  any  ufe  of  prophecy^ 
fiiould  be,  to  fiiow  from  the  prophets  that  Clirid  vvas 
neceflai'ily  to  rife  from  the  dead  ;  and  then  to  prove 
that  in  facl  Jefus  never  did  rife.  Flere  w'ould  be  a  plain 
confequence.  But  If  they  like  not  this  method,  they 
ought  to  let  the  prophecies  alone  ;  for  if  Chrid  did  not 
rife,  there  Is  no  harm  done  though  the  prophets  have 
not  foretold  it.  And  if  they  allow  the  refurredlion  cf. 
Chrid,  what  do  they  gain  by  dlfcrediting  the  prophets? 
The  event  will  be  what  it  Is,  let  the  prophecies  be  what 
they  will. 

Thcfe  confideratlons*  fhdw  how  far  the  gofpel  Is  necef» 
farily  concerned  In  prophetical  evidence,  and  how  clear 
the  prophecies  fiiould  be.  Chrid  claims  to  be  the  per¬ 
fon  foretold  In  the  law  and  the  prophets  ;  and  as  truth 
mud  ever  be  confident  with  itfelf,  this  claim  mud  be 
true  as  well  as  all  others.  This  is  the  part  then  to  be 
tried  on  the  evidence  of  prophecy  :  Is  Chrid  that  per¬ 
fon  deferibed  and  foretold  under  the  Old  Tedament  or 
not?  Whether  all  the  prophecies  relating  to  kirn  be  plain 
or  not  plain,  it  matters  little  ;  the  fingle  quedion  is, 
Are  there  enough  plain  to  fiiow  us  that  Chrid  is  the 
perfoQ  foretold  under  the  Old  Tedament?  If  there  be^v 

v/e 
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we  are  at  an  end  of  our  inquiry,  and  want  no  farther  and  proceed 
help  from  prophecy  ;  efpecially  fince  we  have  feen  the 
day  dawn  and  enjoyed  the  marvellous  light  of  the  gofpel 

of  God.  1  MU  r 

But-fo  unreafonable  are  unbelievers,  that  whillt  lome 

of  them  objeft  to  the  obfeurity  of  the  prophecies,  o- 
thers  have  rejected  them  altogether  on  account  of  their 
ckarnefs,  pretending  that  they  are  hiftories  and  not 
predialoiis.  The  prophecies  againft  which  this  objec¬ 
tion  iias  been  cliicfly  urged  are  thofe  of  Daniel,  wluch 
were  fiiil  called  in  queftion  by  the  famous  Porphyiw. 

He  affirmed  that  they  were  not  compofed  by  Daniel, 
whofe  name  they  hear,  but  by  fome  author  who  lived 
in  Judea  about  the  time  of  Antiochus  Epiphancs ; 
bccaufe  all  to  that  time  contained  true  hiiloiy,  but  that 
all  the  fa£ts  beyond  that  were  manifeftly  falfc. 

'I'his  method  of  oppofuig  the  prophecies,  as  a  father 
of  the  church  rightly  obferves,  is  the  llrongell  teftiino- 
■  ny  of  their  truth  :  for  they  are  fo  exadlly  fulfilled,  that 
to  infidels  the  prophet  feemed  not  to  have  foretold 
things  future,  but  to  have  related  things  pall.  To  an 
infidel  of  this  age,  if  he  has  the  fame  ability  and  know¬ 
ledge  of  hiftory  that  Porphyry  had,  all  the  fubfequent 
prophecies  of  Daniel,  except  thofe  which  are  ftill  ful¬ 
filling,  would  appear  to  be  hillory  and  not  prophecy  : 
for  it  entirely  overthrows  the  notion  of  their  being 
written  in  the  days  of  jititlocLus  li,p'tphcines^  or  of  the 
Maccabees,  and  eftablifhes  the  credit  of  Daniel  as  a  pro¬ 
phet  beyond  contradidlion,  that  there  are  feveral  of 
thofe  prophecies  which  have  been  fulfilled  fince  that  pe¬ 
riod  as  well  as  before  ;  nay,  that  there  are  prophecies  of 
Daniel  which  are  fulfilling  at  this  very  time  in  the 
world. 

Our  limits  will  not  permit  us  to  enter  Into  the  ob- 
jcaions  which  have  been  made  to  this  prophet  by  the 
author  of  The  Literal  Scheme  of  Prophecy  coTiftdered ; 
nor  is  there  occafion  that  we  llioiild  enter  Into  them. 

They  have  been  all  examined  and  completely  anfwered 
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by  Bilhop  Chandler  in  his  vindication  of  his^  Defence  oj 
Chryiianityy  by  Mr  Samuel  Chandler  in  Ills  V^indica- 
tion  of  the  jlntlquity  and  yluthority  of  Daniel* i  Prophecies y 
and  by  Blfliop  Newton  in  'his  excellent  Differiations  on 
the  Prophecies,  To  thefe  authors  we  refer  the  rpder  ; 
and  lhall  conclude  the  prefent  article  with  a  view  of 
feme  prophecies  given  in  very  remote  ages,  which  are  in 
.this  age  receiving  their  accomplifhment. 

Of  thefe  the  firll  is  that  of  Noah  concerning  the  fer- 
vitude  of  the  pofterity  of  Canaan.  In  the  greater  part 
of  original  mahuferipts,  and  in  our  verfioii  of  the  holy 
feriptures,  this  prophecy  is  thus  exprefled  :  Curfed 

be  Canaan ;  a  fervant  of  fervants  fliil  he  be  unto  his 
brethren  but  in  the  Aniblc  verfion,  and  in  fome  co¬ 
pies  of  the  Septuagint,  it  is,  “  Curfed  be  Ha^n  the  fa¬ 
ther  of  Canaan  ;  a  fervant  of  ferv'cints  fhall  he  be  to 
his  brethren.”  Whether  the  curfe  was  really  pronoun¬ 
ced  upon  Ham,  which  we  think  moll  probable,  or  on- 
ly  upon  his  fon  Canaan,  we  fliall  find  the  predI6lion  re¬ 
markably  fulfilled,  not  barely  ages  after  the  book  of 
Cenefis  was  very  generally  known,  but  alfo  at  this  ve¬ 
ry  day.  It  is  needlefs  to  inform  any  man  who  has  but 
looked  Into  the  Old  Tellament,  that  when  the  ancient 
patriarchs  pronounced  either  a  curfe  or  a  blefling  upon 
any  of  their  fons,  they  meant  to  declare  the  future  for- 
runes,  not  of  that  fon  individually,  but  of  his  defeen- 
'Aants  as  a  tribe  or  a  nation.  Let  us  keep  this  in  mind. 
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^ _ _ :o  compare  with  Noah’s  prophecy  frjl 

the  fi^rtnnes  of  the  defeendants  oi  Canaan,  the  fourth 
fon  of  Ham,  and  then  the  fortunes  of  the  poherity  of 
Ham  by  his  other  fons. 

With  the  fate  of  the  Canaanites  every  reader  is  ac¬ 
quainted.  They  were  conquered  by  Jofhua  feveral  cen¬ 
turies  after  tl\e  delivery  of  this  prophecy  ;  and  fiich  of 
them  as  were  not  exterminated  were  by  him  and  SoUj- 
mon  reduced  to  a  Hate  of  the  lowetl  fervltude  to  the  If- 
raelites,  the  pofterity  of  Shem  the  brother  of  Ham.  The 
Greeks  and  Romans,  too,  who  were  the  defeendants  of 
Japheth,  not  only  fubdued  Syria  and  Paleftine,  but  alfo 
purfued  and  conquered  fuch  of  the  Canaanites^  as  were 
anywhere  remaining,  as  for  inftance  the  Tyrians  and 
“Carthaginians,  of  wliom  the  former  were  ruined  by  A- 
lexander  and  the  Grecians,  and  the  latter  by  Sciplo  and 
the  Romans.  Nor  did  the  efFeds  of  the  curfe  ftop 
there.  The  miferable  remainder  of  that  devoted  people 
have  been  ever  fince  (laves  to  a  foreign  yoke  ;  firft  to  the 
Saracens  who  are  defeended  fi^om  Shem,  and  afterwards 
to  the  Turks  who  are  defeended  from  Japheth  ;  and 
under  the  TurkKh  dominion  they  groan  at  this  day. 

If  we  take  the  prophecy  as  it  Hands  in  the  Arabic 
verlion,  Its  accompliflimeiu  is  ftill  more  remarkable. 
The  whole  continent  of  Africa  was  peopled  principally 
by  the  pofterity  of  Ham.  And  for  how  many  ages  have 
the  better  parts  of  that  country  lain  under  the  domi¬ 
nion  firft  of  the  Romans,  then  of  the  Saracens,  and  now 
of  the  I'urks  ?  In  what  wickednefs,  Ignorance,  barba¬ 
rity,  (lavery,  and  mlfery,  live  moft  of  its  inhabitants  ? 
and  of  the  poor  negroes  how  many  tlioufands  are  every 
year  fold  and  bought  like  beads  in  the  market,  and  con¬ 
veyed  from  one  quarter  of  the  world  to  do  the  work  oF 
beafts  in  another  ;  to  the  full  accomplifhment  indeed  of 
the  prophecy,  but  to  the  lading  difgrace  of  thofe  who 
are  from  the  love  of  gain  the  inftruments  of  fulfilling 
it.  Npthing  can  be  more  complete  than  the  execution 
of  the  fentence  as  well  upon  Ham  as  upon  Canaan  « 


and  the  hardicft  infidel  will  not  dare  to  fay  that  it  was 
pronounced  after  the  event. 

he  next  prophecy  which  we  (hall  notice  is  that  of 
Abraham  concerning  the  multitude  of  his  defeendants  ; 
which  every  one  knows  Is  ftill  fulfilled  In  the  Jews  even 
ill  their  dlfperfed  Hate,  and  therefore  cannot  have  been 
given  alter  the  event  of  which  it  fpeaks. 

Of  the  fame  kind  are  the  feveral  prophecies  concern¬ 
ing  Ifhmael  ^  of  which  fome  have  been  fulfilled,  and 
others  are  at  prefent  fulfilling  in  the  moll  ailonifliing 
marmer.  Of  this  fon  of  Abraham  it  was  foretold,  that 
“  he  fliould  be  a  wild  man  ;  that  his  hand  fliould  be 
agaliift  every  man,  and  every'  man’s  band  aganift  him  $ 
that  he  fhould  dwell  in  the  prefeiice  of  all  his  brethren  ; 
that  he  (hould  be  multiplied  exceedingly,  beget  twelve 
princes,  and  become  a  great  nation.”  The  facred  hlf- 
torlaii  who  records  thefe  prophecies  adds,  that  “  God 
was  with  the  lad,  and  he  grew,  and  dwelt  in  the  wilder- 
nefs,  and  became  an  archer.” 

To  (how  how  fully  and  literally  all  thefe  prophecies 
have  been  accompllflied,  would  require  more  room  than 
we  have  to  bellow ;  and  to  the  reader  of  hiftory  the  la¬ 
bour  would  be  fiiperfluous.  We  (hall  therefore  only 
reqiieft  the  unbeliever  to  attend  to  the  hiftoiy  of  the 
Arabs,  the  undoubted  defeendants  of  Iftmiael ;  and  to 
fay  bow  it  comes  to  pafs,  that  though  they  have  been 
robbers  by  land  and  pirates  by'  fea  tor  time  immemo- 
^  rlal^ 
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Prophecy,  rial,  tliough  Uieir  hands  have  been  agalnft  every  man, 

— - '  and  cveiy  man^S  hand  agalnft  them,  they  always  have 

dwelt,  and  at  this  day  dwell,  in  the  prefeiicc  of  their 
brethren,  a  free  and  independent  people.  It  cannot  be 
pretended  that  no  attempt  has  ever  been  made  to  con¬ 
quer  them  ;  for  the  greateft  conquerors  in  the  world 
have  all  in  their  turns  attempted  it :  but  though  fome 
of  them  made  great  progrefs,  not  one  was  ever  crown¬ 
ed  with  fuccefs.  It  cannot  be  pretended  that  the  in- 
accefliblenefs  of  their  country  has  been  their  protection ; 
for  their  countiy  has  been  often  penetrated,  though  it 
never  was  entirely  fubdued.  When  in  all  human  pro¬ 
bability  they  have  been  on  the  brink  of  ruin,  they  were 
lignally  and  providentially  delivered.  Alexander  was 
preparing  an  expedition  againft  them,  when  he  was  cut 
off  in  the  flower  of  his  age.  Pomj^y  was  in  the  career 
of  his  conqtiefts,  when  urgent  affairs  called  him  elfe- 
where.  .^lius  Gallius  had  penetrated  far  into  their 
counti*}’’,  when  a  fatal  difeafe  deftroyed  great^  numbers 
of  his  men,  and  obliged  him  to  return.  Trajan  befie- 
ged  their  capital  city,  but  was  defeated  by  thunder  and 
lightning  and  whirlwinds.  Severus  befieged  the  fame 
city  twice,  and  was  twice  repelled  from  before  it.  1  he 
Turks,  though  they  were  able  to  wreft  from  them  their 
foreign  conqiiefts,  have  been  fo  little  able  to  fubdue  the 
Arabs  themfelves,  or  even  to  reftrain  their  depredations, 
that  they  are  obliged  to  pay  them  a  fort  of  annual  tri¬ 
bute  for  the  fafe  paffage  of  the  pilgrims  who  go  to 
Mecca  to  pay  their  devotions.  On  thefe  faCls  we  fliall 
not  exclaim.  He  who  is  not  ftruck  upon  comparing 
the  fimple  hiftory  of  this  fingular  people  with  the  pro¬ 
phecies  fo  long  ago  delivered  of  them  and  their  ^great 
anceftor,  whofe  love  of  liberty  is  compared  to  that  of 
the  wild  afs,  would  rife  wholly  unmoved  from  our  ex¬ 
clamations, 

The^dif-  ^  fourth  prophecy  of  this  kind,  which  cannot  be  al- 
perLn  of  kged  to  have  been  uttered  after  the  event,  is  the  de- 
the  Jews  nunciation  of  Mofes  againft  the  children  of  Ifrael  in  cafe 
pUiiiiy  difobedicnce  ;  which  is  fo  literally  fulfilled,  that 

forcto  ,  even  at  this  moment  it  appears  rather  a  hiftory  of  the 
prefent  ftate  of  the  Jews,  than  a  remote  prediClion  of  their 
apoftacy  and  punifliment.  “And  the  Lord  (hall  fcatter 
thee  amono*  all  people  from  the  one  end  of  the  earth  even 
unto  the  other.  And  among  thefe  nations  (halt  thou 
find  no  cafe,  neither  fhall  the  foie  of  thy  foot  have  reft; 
but  the  Lord  lhall  give  thee  there  a  trembling  heart,  and 
failing  of  eyes,  and  forrow  of  mind.  And  thy  life  fhall 
hang  in  doubt  before  thee ;  and  thou  fhalt  fear  day  and 
night,  and  fhalt  have  none  affurance  of  thy  life.  (Deut. 
xxviii.  64,  65,  66.)  “  And  thou  flialt  become  an  afto- 

nlfhment,  a  proverb,  and  a  bye-word,  among  all  nations, 
whither  the  Lord  fhall  lead  you.”  (Deut  xxviii.  37*) 
Similar  to  this  denunciation,  but  attended  with  fome 
circumftances  ftill  more  wonderful,  is  the  following  pre¬ 
diction  of  the  prophet  Hofea  :  “  The  children  of  Ifrael 
fhall  abide  many  days  without  a  king,  and  without  a 
prince,  and  without  a  facrifice,  and  without  an  image, 
and  without  an  ephod,  and  without  teraphim.  After¬ 
wards  fhall  the  children  of  Ifrael  return,  and  feek  the 
VoL.  XV.  Part  II. 
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I^ord  their  God,  and  David  their  king;  and  fhall  fear  Prophecy^ 
the  Lord  and  his  goodnefs  in  the  latter  days  (a)”  In 
this  paffage  we  find  the  ftate  of  the  Jews  for  the  laft 
1 700  years  clearly  and  diftiiiCfly  deferibed  with  all  its 
circumftances.  From  the  time  that  they  rejedtd  their 
Meffiali  all  things  began  to  work  towards  the  deft  ruc¬ 
tion  of  their  polities  both  civil  and  religious  ;  and  with¬ 
in  a  few  years  from  his  death,  their  city,  temple,  and 
government,  were  utterly  ruined  ;  and  they  themfelves, 
not  carried  into  a  gentle  captivity,  to  enjoy  their  laws, 
and  live  under  governors  of  their  own  as  they  did  in 
Babylon,  but  they  were  fold  like  beafts  in  a  market, 
and  became  fiaves  in  the  ftrideft  fenfe  ;  and  from  that 
day  to  this  have  had  neither  prince  nor  chief  among 
them.  Nor  will  any  one  of  them  ever  be  able,  after  all 
their  pretences,  to  prove  his  defeent  from  Aaron,  Or  to 
fay  with  certainty  whether  he  is  of  the  tribe  of  Judah 
or  of  the  tribe  of  Levi,  till  he  (hall  difeover  that  un¬ 
known  country  where  never  mankind  dwelt,  and  where 
the  apocryphal  Efdras  has  placed  their  brethren  of  the 
ten  tribes.  This  being  the  cafe,  it  is  impoffible  they 
can  have  either  an  altar,  or  a  facrifice,  or  a  priefthood, 
according  to  the  inftitution  of  Mofes,  but  are  evidently 
an  outcaft  people  living  under  laws  which  cannot  be  ful- 

fiUed.  .  as 

The  caufe  of  this  deplorable  condition  is  likewife  af-  And  the 
figned  with  the  fame  perfpicuity  :  They  are  fcattered  caui'c  o£ 
over  the  face  of  the  earth,  becaufe  they  do  not  acknow-  “• 
ledge  Chrift  for  the  Meffiah  ;  becaiife  they  do  not  fub- 
mit  to  their  own  king,  the  true  David.  In  the  pro¬ 
phetic  writings  the  name  of  David  is  frequently  given 
to  the  Mefiiah,  who  was  to  defeend  from  that  prince. 

Thus  Ezekiel,  fpeaking  of  the  kingdom  of  Chriil,  fays, 

“  I  will  fet  up  one  Shepherd  over  them,  and  he  (hall 
feed  them,  even  my  fei'v'ant  David  ;  he  (hall  feed  them, 
and  he  (hall  be  their  (hepherd.”  And  Jeremiah  fays, 

“  They  (hall  fen  e  the  Lord  their  God,  and  David  their 
king,  whom  I  will  raife  up  unto  tliem.” 

That  in  thefe  places,  as  well  as  in  the  paffage  under 
confideration,  the  Meffiah  is  meant,  is  undeniable  ;  for 
David  the  fon  of  Jeffe  was  dead  long  before  any  of 
the  three  prophets  was  born  ;  and  by  none  of  them  it 
is  faid,  “  afterwards  David  their  king  (hall  come  again;” 
but  “afterwards  the  children  of  Ifrael  Q.Vi\\  return  to 
David  their  king,”  they  (hall  recover  from  their  blind 
infatuation,  and  feek  him  whom  they  have  not  yet 
known.  By  their  not  receiving  Jefus  for  the  Chrift, 
they  have  forfeited  all  claim  to  the  divine  favour,  and 
are,  of  confequence,  “  without  a  king,  and  without  a 
chief,  and  without  a  facrifice,  and  without  an  altar,  and 
without  a  priefthood.”  ^ 

The  time,  however,  will  come,  when  they  (hall  re-  x(je;r  re¬ 
turn  and  feek  “  the  Lord  their  God  and  David  their  turn  alfo 
kingi”  when  they  (hall  tremble  before  him  whom  their  foictold. 
fathers  crucified,  and  honour  the  fon  even  as  they  ho¬ 
nour  the  father.  That  this  part  of  the  prophecy  will 
iu  time  be  as  completely  fulfilled  as  the  other  has  been, 
may  be  confidently  expeded  from  tlie  wonderful  pre- 
fervation  of  the  Jews  for  fo  many  ages.  Scattered  as 
4  G  they 


( B)  Such  is  our  tranllation  of  this  remarkable  prophecy  ;  but  tlte  Greek  verfion  of  the  Seventy  has  It.  PjrhaP* 
more  properly,  thus  ;  “  The  children  of  Ifrael  (hall  abide  many  days  widiout  a  king,  and  without 
without  facrifice,  and  without  an  altar,  and  without  a  priefthood,  and  without  prophecies.  A  erwar  , 
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Pro)  hecy.  they  <r^'er  the  whole  earcb,  and  hated  as  they  are  by 

^ -  all  nations,  it  miglit  naturally  be  thought,  that  in  pro- 

cefs  of  time  they  would  have  coaltfced  with  their  con¬ 
querors,  and  hare  been  ultimately  abforbed  and  anni¬ 
hilated  by  the  union,  fo  that  not  a  trace  of  them  fliould 
now  have  remained ;  yet  the  facl  is,  that,  difperTed  as 
they  have  ever  fnice  been  over  the  whole  face  of  the 
globe,  they  have  never,  in  a  Tingle  inftance  in  any  coun¬ 
try,  loll  their  religious  or  national  diftindtions ;  and 
they  are  now  generally  fuppofed  to  be  as  numerous  as 
they  were 'under  the  reigns  of  David  and  Solomon. 
This  is  contrary  to  all  hiitoiy,  and  all  experience  of 
the  conrfe  of  human  affairs  in  fi milar  cafes  ;  it  has 
been  boldly  and  juflly  ftylcd  a  {landing  miracle.  With¬ 
in  Tcoo  or  1200  years  back,  a  great  variety  of  extra¬ 
ordinary  and  important  revolutions  have  taken  place 
among  the  nations  of  Europe.  In  the  fouthern  part  of 
this  ifland  the  Britons  were  conquered  by  the  Saxons, 
the  Saxons  by  the  Danes,  and  the  Danes  and  Saxons 
by  the  Normans ;  but  in  a  few  centuries  thefe  oppofite 
and  hoflile  nations  were  confolidated  into  one  indiilin- 
guiihable  mafs.  Italy,  about  the  fame  time  that  Bri¬ 
tain  was  fubdued  by'  the  Saxons,  was  conquered  by  the 
Goths  and  Vandals  :  and  it  is  not  eafy  to  conceive  a 
more  ilri king  contrail  than  that  W'hich  fubfided  between 
the  polifhed  inhabitants  of  that  delightful  country  and 
their  favage  invaders  ;  and  yet  how  foon  did  all  diflinc- 
tion  ccafe  between  them  I  In  France,  the  Roman  colo¬ 
nies  gradually  aifimilated  with  the  ancient  Gauls  ;  and 
in  Spain,  though  the  Moors  continued  for  fcveral  ages, 
and  till  their  final  expul fion,  a  diilincl  people,  yet  after 
iheywere  once  reduced  to  a  ilate  of  fnbje6lioii,  their 
numbers  very  fenfibly  dlminifhcd ;  and  fiich  of  them  as 
were  fuffeicd  to  remain  after  their  lafl  overthrow  have 
been  long  fince  fo  blended  with  the  Spaniards  that  they 
cannot  now  be  dlilinguiliied.  But  with  regard  to  the 
^  Jews,  the  wonder  is,  that  though  they  do  not  in  any 
country  where  they  are  fettled  bear  any'  proportion  to 
the  natural  inhabitants,  though  they  are  univerfally  re¬ 
duced  to  a  ilate  of  the  lowell  fubjedtion,  and  even  ex- 
pofed  to  hatred,  contempt,  and  perfeention  ;  yet  in  no 
iuilance  docs  there  feem  to  be  the  leall  appearance  or 
piobabiiity  of  their  numbers  being  diniiniilied,  in  no  iii- 
ilance  do  they  dlfcover  any  decay  of  attaeliment  to  their 
religious  principles.  Whence  then  comes  it  that  this 
people  alone,  who,  having  no  form  of  government  or  a 
republic  anywhere  fubfiiling,  are  without  the  means  by 
which  other  people  are  kept  united  and  diilindl,  ihould 
ilill  be  prefervtd  amongil  fo  many  different  nations  ? 
How  comes  it,  when  they;  have  been  thus  fcattered  in¬ 
to  fo  many  diilant  corners,  like  duil  which  cannot  be 
perceived,  that  they  ihould  ilill  fo  long  fiir\'ive  the 
diilblution  of  their  own  ilate,  as  well  as  that  offo  many 
others?  To  thefe  queilions' the  anfwm*  is  obvious:  They 
are  preferved,  that,  as  a  nation,  “  they  may  return  and 
feek  the  Lord  their  God  and  David  tlieir  king,  and 
fear  the  I.ord  and  his  goodnefs  in  the  latter  days.’^ 

<nf  w  ophe-  niiglit  here  fubjoin  many  prophecies  both  from 

cies  re-  New  Teilament,  and  efpecially'  from 

iTpciStirg  writings  of  St  Paul  and  St  John,  which  fo  clearly 

y.  hri-  deferibe  the  various  fortunes  of  the  Chriillaii  church, 
church.  to  that  ilate  of  general  corruption  under 

which  ills  w'as  funk  tliree  centuries  ago,  and  her  gra¬ 
dual  rciloration  to  her  primitive  purity,  that  tlfey  can- 
2‘ot  be  fuppofed  to  proceed,  from  die  cunning  crai'tlnefs 


of  men,  or  to  have  been  written  after  the  cvtnt$  of 
wdilcli  they  fpeak.  "l  o  do  juftice  to  thefe,  how- 
ever,  w'ould  require  a  volume,  and  many  excellent  vo- 
liimes  have  been  w^ritten  upon  them.  The  reader  who 
waihes  for  fatisfablioii  on  fo  intereiliiig  a  rubjc6l  will  do 
w  ell  to  coni  lilt  the  wu  itirfgs  of  Ivlr  Mede  and  Sir  Ifaac 
Newton,  together  with  Biihop  Newton’s  DiiTeftations, 
and  the  Sermons  of  Pliird,  Halifax,  and  Bagot,  preack** 
ed  at  Warburton’s  ledliire.  W e  ihall  only  obferve,  that 
one  of  the  ableil  reafoners  that  Great  Britain  ever  pro¬ 
duced,  after  having  paid  the  clofeil  at*  ention  to  the  pre- 
didlions  of  the  New  Teilament,  hath  been  bold  enough 
to  put  the  truth  of  revealed  religion  itfelf  upon  the  rea¬ 
lity  of  that  prophetic  fpirit  wLich  foretold  the  defola- 
tion  of  Chriil’s  church  and  kingdom  by  antichrill.  ‘‘  If 
(fays  he),  in  the  days  of  St  Paul  and  St  John, 
there  was  any  footilep  of  fuch  a  fort  of  power  as  this 
in  the  world  ;  or  if  there  had  been  any  fuch  powxr 
in  the  world;  or  if  there  was  then  any  appear¬ 
ance  or  probability  that  could  make  it  enter  into  the 
heart  of  man  to  imagine  that  there  ever  could  be  any 
fuch  kind  of  pow'er  in  the  world,  much  lefs  in  the 
temple  or  church  of  God ;  and  it  there  be  not  now  fueh 
a  pow'er  adlually  and  confplcuouily  exercifed  in  the 
world  ;  and  if  any  piclure  of  this  power,  draw^n  af¬ 
ter  THE  EVENT,  can  now  deferibe  it  more  plainly  and 
exactly  than  it  W'as  originally  defcrlbed  in  the  w'ords  of 
the  prophecy — then  may  it,  w'ith  fome  degree  of  plaiifi- 
bility,  be  iuggelled,  that  the  prophecies  are  nothing 
more  than  enthufiailic  imaginations.” 

Upon  the  w  hole,  w  e  conclude  w'ith  Biihop  Sherlock, 
that  the  various  prophecies  recorded  in  the  Holy  Scrip* 
tiires  were  given,  not  to  enable  man  to  forefee  with 
clcarneis  future  events,  but  to  fiipport  tlie  fcveral  dif- 
penfations  of  religion  under  which  they  were  refpcClive- 
ly  promulgated.  The  principal  prophecies  rectuded  in 
the  Old  Teilament  led  mankind  to  hope  for  a  complete 
deliverance  from  the  curfe  of  the  fall ;  and  therefore 
tended  to  fill  their  minds  with  gratitude,  and  to  enforce 
a  cheerful  obedience  to  that  God  who  in  the  midil  of 
judgment  remembercth  mercy.  *’i  he  prophecies,  whe¬ 
ther  in  the  Old  or  New  Teilament,  that  poiirtray  the 
prefent  ilate  of  the  Jew's,  and  the  various  fortunes  of 
the  Chrillian  church,  as  they  are  daily  fulfilling  in  the 
prefeiice  of  all  men,  arc  the  ilrongeil  puilible  proof  of 
the  divinity  of  our  holy  religion,  and  fupply  to  ns  in 
the  latter  days  the  place  of  miracles,  by  which  it  w^as 
at  firit  eilablilhed. 

PROPHET,  in  general,  a  perfon  who  foretels  fu¬ 
ture  events;  but  is  particularly  applied  to  fuch  infpired 
perfons  among  the  Jew's  as  were  commiflioned  by  God 
to  declare  his  will  and  purpofes  to  that  people.  Among 
the  canonical  books  of  the  Old  Teilament  we  have  the 
w'ritings  of  16  prophets,  four  of  w  hom  arc  denominated 
t\\o  greater  proph  ’tiy  viz.  Ifaiah,  Jeremiah,  Ezekiel,  and 
Daniel ;  fo  called  from  the  length  or  extent  of  their 
writings,  w'hieh  exceed  thole  of  tlie  others,  viz.  Hofea,  . 
Joel,  Amos,  Obadiah,  Jonah,  Micah,  Nahum,  Hubak- 
kuk,  Haggai,  Zechariah,  and  Malacjii,  who  are  called 
the  iejfer  prophets^  from  the  fhortneis  of  their  wTitings. 
The  Jew^s  do  not  place  Daniel  among  the  prophets,  be- 
caufe,  they  fay,  he  lived  the  life  of  a  courtier  rather 
than  that  of  a  prophet.  An  accoimt  of  the  fcveral 
W'ritings  of  the  prophets  may  be  feen  each  under  its 
particular  head.  See.  the  article.  Isaiah,  &;c. 
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cfthr  Pfornrrsy  in  fcnpttire  l/iflory,  ?r\  appel- 
11  lation  given  to  young  men  \vlu)  were  educated  in  thu 
I’roportior.|^qj(^)Ql^"  or  colleges  under  a  proper  mailer,  who  was 

-  commonly,  if  not  alvMys,  an  infpired  prophet,  in  th.e 

knowledge  of  religion  and  in  facred  mufic,  and  thus 
\vere  qualified  to  be  public  preachers  ;  which  fetms  to 
have  been  part  of  tlie  bnfiwefs  of  the  prophets  on  the 
Sabbath-days  and  ftftivals.  It  is  probable^  that  God 
generally  chofe  the  prophets,  whom  he  infpired,  out  of 
thefe  fchools.  Sec  Prophecy. 

PROPITIAl^lON,  in  theology,  a  facrifice  offered 
to  God  to  affuage  his  wTath  and  render  him  propitious. 
Among  the  Jews  there  w^re  both  ordinary  and  public 
facrihccs,  as  liolocaufts,  &c.  offered  by  way  of  thankf- 
giving  ;  and  extraordinary  ones,  offered  by  partieiilai 
perfons  guilty  of  any  crime,  by  way  of  propitiation. 
The  Romilh  church  believe  the  mafs  to  be  a  ktcrifice 
of  propitiation  for  the  living  and  the  desd.  i  he  le- 
formed  churches  allow  of  no  propitiation  but  that  one 
offered  bv  Jefiis  Chrlff  on  the  crofs.  See  Sacrifice. 

PROPITIATORY,  any  thing  rendering  God  pro¬ 
pitious  y  as  we  fay  propitiatory  facrlfices,  in  contradi- 
llinftion  to  fucrifices  wdiieh  w'erc  unchariJlicaL  Among 
the  Jew's  the  propitiatory  was  the  cover  or  lid  of  the 
ark  of  the  covenant ;  wdileli  w'as  lined  both  within  and 
w'ithouthde  wuth  plates  of  gold,  infomuch  that  there ,w'as 
no  wood  to  be  feen.  This  propitiatory  was  a  type  or 
figure  of  Chriil,  whom  St  Paul  calls  the  propitiatory 
ordained  from  all  ages.  See  Ark  of  the  Covenant, 
PROPOLIS,  the  name  of  a  certain  fubffance  more 
tenacious  than  wax,  w.ith  wdilcli  the  bees  Hop  up  all  the 
lioles  or  ci*acks  in  the  fidcs  of  their  hives.  See  Bee, 

iP  13.  -  , 

PROPONTIS,  or  Sea  of  Marmora,  a  part  of  the 
Mediterranean,  dividing  Europe  from  Afia  ;  it  has  the 
Hellefpont  or  canal  of  the  Dardanelles  to  the  fouth- 
w^eft,  whereby  it  communicates  with  the  Archipelago, 
and  the  ancient  Bofpliorus  of  Thrace, ‘or  Strait  of 
Coiiftantinople,  to  the  north-eaft,  communicating  with 
the  Black  or  Euxine  Sea.  It  has  two  caffles  :  that  on 
the  Afia  fide  Is  on  a  cape,  where  formerly  flood  a  tem¬ 
ple  of  Jupiter.  The  caffle  of  Europe  is  on  an  oppo- 
fite  cape,  and  had  anciently  a  temple  of  Serapis.  It  is 
1 20  miles  long,  and  in  fome  places  upwards  of  40  miles 

broad.  ^  ,  r 

PROPORTION,  the  identity  or  fiinilitnde  ot  two 

ratios.  Hence  quantities  that  have  the  fame  ratio  be- 
tween  them  are  faid  to  be  proportional ;  e.  gr,  if  Abe  to 
B  as  C  to  D,  or  8  be  to  4  as  30  to  15;  A,  B,  C,  D, 
and  8,  4,  30,  and  15,  are  faid  to  be  in  proportion,  or 
are  fimply  called  proportionals.  Proportion  is  frequent¬ 
ly  confounded  w'ith  ratio  ;  yet  buve  the  tw^o  in  leality 
very  different  ideas,  wdiich  ougUt  by  all  means  ,to  be 
diffinguifhed.  Ratio  is  properly  that  relation  or  habi¬ 
tude  of  two  things,  which  determines  the  quantity  of 
one  from  the  quantity  of  another,  without  the  interven- 
lion  of  any  third  :  thus  we  fay  the  ratio  of  5  and  10  is 
2,  the  ratio  of  1 2  and  24  is  2.  Proportion  is  the  fame- 
iiefs  or  likenefs  of  two  fuch  relations  :  thus  the  relations 
between  5  and  10  and  12  and  24  being  the  fame,^  or 
equal,  the  four  terms  are  faid  to  be  In  proportion. 
Hence  ratio  exifls  between  two  numbers,  but  propor¬ 
tion  requires  at  leaf!  tluee.  Proportion,  in  fine,  is  the 
habitude  or  relation  of  two  ratios  when  compared  toge¬ 


ther  ;  as  ratio  is  of  two  quantiMes.  See  AlgeCRA, 
rithmetic,  and  Geometry.  ^ 

Arithinetical  and  Geometrical  Proportion,  See  Pro¬ 
gression. 

Harmonical  or  Mufical  Protort wn^  is  a  kind  of  nu¬ 
meral  proportion  formed  thus  ;  of  three  ninnbers,  if  the 
full  be  to  the  third  as  the  diflerence  of  the  firft  and  fe- 
cond  to  the  djfferencc  of  the  fecond  and  third ;  tlie 
three  numbers  arc  In  harmonical  proportion. 

Thus  2,  3,  6,  are  harmonical,  becaafe  2:6::  1:3. 

So  alfo  four  numbers  are  harmonical,  when  tae  firff  is 
to  the  fourth  as  the  difference  of  the  lirll  and  fccond  to 
the  difference  of  the  third  and  fourth. 

'Pluis  24,  16,  12,  9,  are  harmonical,  becanre  24:  9 
;  :  8  :  3.  By  continuing  the  proportional  terms  in  the 
firll  cafe,  there  arifes  an  harmonical  progreflion  or  ie- 
ries. 

1.  If  three  or  four  numbers  in  liarmonical  propor¬ 
tion  be  multiplied  or  divided  by  the  fame  number  ;  the 
produds  or  quotients  wall  Alio  be  in  harmonical  pro¬ 
portion :  thus,  if  6,  8,  12,  which  arc  hannonical,  be 
divided  by  2,  the  quotients  3,  4,  6,  are  alfo  liarmoni- 
cal  ;  anti  reciprocally  their  products  by  2,  viz.  6,  8, 

12. 

2.  To  find  an  harmonical  mean  between  two  num¬ 
bers  given  ;  divide  double  the  prodiid  of  the  two  num¬ 
bers  by  their  fum,  the  quotient  is  the  mean  required  5 
thus  fiippofe  3  and  6  the  extremes,  the  prodtid  of  theic 
is  18,  which  doubled  gives  36  ;  this  divided  by  9  (the 
fum  of  3  and  6)  gives  the  quotient  4.  Whence  3,  4, 

6,  are  harmonical. 

3.  To  find  a  third  harmonical  proportional  to  tw'o 
numbers  given. 

Call  one  of  them  the  firfl  term,  and  the  other  the 
fecond  :  multiply  them  together,  and  divide  the  pro- 
dud  by  the  number  remaining  after  the  fecond  is  iub- 
tracled  from  double  the  firll ;  the  quotient  is  a  third 
harmonical  proportional :  thus,  fuppofe  the  given  term» 

3,  4,  their  produd  12  divided  by  2  (the  remainder  af¬ 
ter  4  Is  taken  from  6,  the  double  of  tlie  firll),  the  qii«- 
tient  is  6,  the  harmonical  third  fought. 

4.  To  hnd  a  fourth  harmonical  proportion  to  three 

terms  given  :  multiply  the  firll  into  the  third,  and  di¬ 
vide  tiie  produd  by  the  number  remaining  after  the 
middle  or  fecond  is  fubtraded  from  double  the  firll  ; 
the  quotient  is  a  third  harmonical  proportion  ;  thus 
fuppoliiig  the  numbers  9>  ^  a  fourth  will  be  fourd 

by  the  rule  to  be  24. 

5.  If  there  be  four  numbers  dlfpofediR  order,  wmere-  . 
of  one  extreme  and  the  two  middle  terms  are  in  arith¬ 
metical  proportion  ;  and  the  fame  middle  terms  witli 
the  other  extreme  are  in  harmonical  proportion,  the 
four  are  in  geometrical  proportion  ;  as  here  2  :3::4 
which  are  geometrical ;  whereof  2,  3,  4,  arc  aritluiicti- 
cal,  and  3,  4,  6,  harmonical, . 

6.  If  betwnxt  any  tvs'O  numbers  you  put  an  ariuimt^- 

tical  mean,  and  alfo  an  harmonical  one,  the  loin  \vill  he 
in  geometrical  proportion  :  thus  betwixt  2  and  6  an 
aritiimetical  mean  Is  4,  and  an  harmonical  one  3  ;  and 
the  four  2:31:4*^’  geometrical.  ^ 

V/e  have  this  notable  difference  betw'-cen  the  three 
kinds  of  proportion,  arithmetical,  harmonical,  5ud  geo-, 
metrical  ;  that  from  any  given  number  we  can  railc  a 
continued  arithmetical  feries  incrcafing  in  injimtumy  but 
4  G  2 


Proportion 

II 

Proj  refcdl 


PRO  C  604  -J  PRO 


not  decreafing  :  the  harmomcal  is  dccreafable  in  injin' • 
ium^  but  not  increafable  ;  the  geometrical  is  both. 

Proportion,  or ^  See  Arithmetic, 

13,  14,  15. 

Reciprocal  Proportion*  See  Reciprocal. 

Proportion  is  alfo  ufed  for  the  relation  between 
lancqual  things  of  the  fame  kind,  whereby  their  fcveral 
parts  correfpond  to  each  other  with  an  equal  augmen¬ 
tation  or  diminution. 

Thus,  in  reducing  a  figure  into  little,  or  in  enlarging 
it,  care  is  taken  to  obferve  an  equal  diminution  or  en¬ 
largement,  through  all  its  parts  ;  fo  that  if  one  line, 
€*  gr,  be  contracted  by  one-third  of  its  length,  all  the 
reft  fhall  be  contraCfed  in  the  fame  proportion. 

Proportion,  in  architeClure,  denotes  the  juft  mag- 
nitude  of  the  members  of  each  part  of  a  building,  and 
the  relation  of  the  feveral  parts  to  the  whole  ;  e.  gr*  of 
the  dirnenfions  of  a  column,  &e.  with  regard  to  the  or- 
donnance  of  a  whole  building. 

One  of  the  greatell  differences  among  architeCls,  M. 
Perrault  obferves,  is  in  the  proportions  of  the  heights 
of  entablatures  with  refpeCt  to  the  thicknefs  of  the 
columns,  to  w^hieli  they  are  always  to  be  accommoda¬ 
ted. 

In  effeCf,  there  is  fcarce  any  work,  cither  of  the  an¬ 
cients  or  moderns,  w^herein  this  proportion  is  not  dif¬ 
ferent  ;  fome  entablatures  are  even  near  twdee  as  high 
as  others  ; — yet  it  is  certain  this  proportion  ought  of 
all  others  to  be  moft  regulated none  being  of  greater 
importance,  as  there  is  none  wherein  a  defeCl  is  fooner 
fpied,  nor  any  w^herein  it  is  more  fhocking. 

Compafs  of  Proportion,  a  name  by  which  the  French, 
and  after  them  fome  Englifh,  authors  call  the  Sec¬ 
tor. 

PROPORTIONAL,  relating  to  proportion.  Thus 
we  fay,  proportional  compaffes,  parts,  fcales,  fpirals, 
^c. 

Proportionals,  in  geometry,  are  quantities,  either 
linear  or  numeral,  which  bear  the  fame  ratio  or  rela¬ 
tion  to  each  other. 

PROPOSITION,  in  logic,  part  of  an  argument 
wherein  fome  quality,  either  negative  or  pofitive,  is  at¬ 
tributed  to  a  fubjeCf. 

Proposition,  in  mathematics,  is  cither  fome  truth 
advanced  and  fhown  to  be  fuch  by  demonft ration,  or 
fome  operation  propofed  and  Its  folution  fhowm.  If 
the  propolition  be  deduced  from  fcveral  theoretical  de¬ 
finitions  compared  together,  it  Is  called  a  theorem  ;  if 
from  a  praxis,  or  feries  of  operations.  It  is  called  a/ro- 
hlem*  See  the  articles  Theorem  and  Problem. 

Proposition,  in  oratoiy.  See  Oratory,  n®  28. 
124. 

Proposition,  in  poetry,  the  firft  part  of  a  poem, 
wherein  the  author  propofes  briefly,  and  in  general,  what 
he  is  to  fay  in  the  body  of  his  work.  It  fhould  com-' 
prebend  only  the  matter  of  the  poem,  that  is,  the  ac¬ 
tion  and  peifons  that  adl.  Horace  preferibes  modefty 
and  fimplicity  in  the  propofition,  and  would  not  have 
the  poet  promife  too  much,  nor  raife  in  the  reader  too 
great  ideas  of  w'hat  he  is  going  to  relate. 

PROPREFEC’F,  among  the  Romans,  the  prefect’s 
lieutenant,  or  an  officer  whom  the  prefedl  of  the  pre- 
torlufn  coirimiffioned  to  do  part  of  his  duty  in  Ills 
place. 


PROPRETOR,  a  Roman  magiftrate,  who,  having  Propretor 
difeharged  the  office  of  pretor  at  home,  was  fent  into 
a  province  to  command  there  wnth  his  former  pi;etonal 
authority.  It  was  alfo  an  appellation  given  to  thofe 
wdio,  without  having  been  pretors  at  Rome,  w'ere  fent 
extraordinarily  Into  the  provinces  to  adminifter  Jufticc 
with  the  authority  of  pretors. 

PROPRIETOR,  or  Proprietary,  is  he  who  pof- 
fefies  any  thing  as  his  own  In  the  utmoft  degree.  Such 
monks  were  called  proprietary  as  had  referved  goods  and 
effedfs  to  thcmfelves,  notwithftanding  their  formal  re¬ 
nunciation  of  all  at  the  time  of  their  profeffion.  They 
are  frequently  mentioned  in  the  Monojl.  Anglic*  &c. 
and  were  to  be  very  feverely  dealt  with  ;  to  be  excom¬ 
municated,  deprived  of  burial,  See*  Monachi  proprieta- 
ril  eycommvnicentur  ah  abbatibus  :  et,  Ji  in  morte  proprie» 
tarius  inventus  fuerit,  ecclefiajlica  careat  fepultura*  Sec* 

Addit.  ad  Matt.  Par. 

PRO  RATA,  ia  commerce,  a  term  fometimes  ufed 
by  merchants  for  in  proportion;  as  each  perfon  muft  reap 
the  profit  or  fuftain  the  lofs,  pro  rata  to  his  intereft, 
that  is,  in  proportion  to  his  ftock. 

PROROGATION,  the  aft  of  prolonging,  adjourn¬ 
ing,  or  putting  off,  to  another  time.  The  difference 
between  a  prorogation  and  an  adjournment  of  parlia¬ 
ment  is,  that  by  prorogation  the  feffion  is  ended,  and 
fueh  bills  as  paffed  in  either  houfe,  or  both  houfes,  and 
had  not  the  royal  affent,  muft  at  the  next  affembly  be¬ 
gin  again. 

PROSCRIPTION,  a  publication  made  in  the  name 
of  the  chief  or  leader  of  a  party,  whereby  he  promifes 
a  reward  to  any  one  who  fliall  bring  him  the  head  of 
one  of  his  enemies. 

Sylla  and  Marius  by  turns  proferibed  each  other’s  ad¬ 
herents. —  Under  the  triumvirate  a  great  part  of  the  bell 
and  braveft  of  the  Romans  fell  by  profeription. 

The  term  took  its  rife  from  the  praftice  of  writing 
down  a  lift  of  the  perfons  names,  and  pofting  it  In  pub- 
lie  ;  from  pro  and I  write.” 

PROSE,  the  natural  languageof  mankind,  loofe  and 
unconfined  by  poetical  meafiires,  rhymes,  See*  In  which 
fenfe  it  ftands  oppofed  to  verfe. 

There  is,  how'ever,  a  fpecies  of  profe  which  is  mea- 
fured,  fuch  as  that  in  whidi  epitaphs  and  other  iiifcrlp- 
tions  are  generally  written  ;  and  indeed  eve^^  man  who 
has  formed  for  himfelf  a  ftyle  writes  in  uniform  periods 
regularly  recurring.  It  has  been  much  difputed  whe¬ 
ther  a  poem  can  be  written  in  profe.  We  enter  not  in¬ 
to  that  difpute,  as  we  have  faid  enough  on  the  fubjeft 
elfewhere.  See  Novel. 

The  word  profe  comes  from  the  Latin  which 

fome  will  have  derived  from  the  Hebrew  poras,  which 
expendit :  others  deduce  it  from  tlie  Latin  pror^ 
fa,  of  pro  jus,  “  going  forwards;”  liy  way  of  oppofi- 
tion  to  verfa,  or  turning  backwards,”  as  is  iieceffary 
in  writing. 

PROSECUTION,  in  the  criminal  law.  The  next 
ftep  towards  the  puniftiment  of  offenders  after  Commit¬ 
ment,  Is  their  profecutlon,  or  die  manner  of  their  for- 
mal  acciifation.  And  dils,  in  the  Engllfli  law,  is  either 
upon  a  previous  finding  of  the  faft  by  an  inqueft  or 
grand  jury;  or  without  fuch  previous  finding. 

The  foniier  way  is  either  by  Presentment  otTn- 
dictment.  See  thefe  aiticles. 
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The  temafning  methods  of  profecution  are  without 
any  previous  finding  by  a  jury,  to  fix  the  authoritative 
ftainp  of  verifimilitude  upon  the  acciifation.  One  ot 
thefe  by  the  common  law,  was  when  a  thief  was  taken 
^vith  the  mainovr,  that  is,  with  the  thing  ‘lo^n  “^n 
liim,  in  menu.  For  he  might,  when  fo  detefted,  fla- 
srante  ddids,  be  brought  into  court,  arraigned,  and 
tried,  without  mdi61:ment  :  as  by  the  Danilh  law  he 
might  be  taken  and  hanged  upon  the  fpot  without  ac- 
cufetion  or  trial.  But  this  proceeding  was  taken  away 
by  feveral  ftatutes  in  the  reign  of  Edward  I  II.  though  in 
Scotland  a  fimilar  procefs  remains  to  this  day.  bo  that 
the  only  fpecies  of  proceeding  at  the  fuit  of  the  king, 
without  a  previous  indiament  or  prefentment  by  a 
grand  jury,  now  feems  to  be  that  of  Information  ; 

which  fee.  .  .1,  r  •. 

Thefe  are  all  the  methods  of  profecution  at  the  lint 
of  the  king.  There  yet  remains  another  which  is 
merely  at  the  fuit  of  the  fubjea,  and  is  called  an  Ap- 
See  that  article. 


Profody 


PEAL. 


But  of  all  the  methods  of  profecution,  tliat  by  india¬ 
ment  is  the  moft  general.  See  Indictment.  _ 

PROSECUTOR,  in  law',  he  thatpurfues  a  caulein 

another’s  name. 

PROSELYTE,  a  new  convert  to  fome  religion  or 

religious  fe6l.  r  i 

PROSERPINACA,  In  botany:  A  genus  of  the  tn- 
gynia  order,  belonging  to  the  triandria  clafs  of  plants  ; 
and  In  the  natural  method  ranking  under  the  15th  or¬ 
der,  InundaU.  The  calyx  is  tripartite  fupenor ;  there 
is  no  corolla  ;  there  is  one  trilocular  feed. 

PROSERPINE,  In  fabulous  hiftory,  the  daughter 
of  Jupiter  and  Ceres,  was  earned  off  by  Pluto  as  (lie 
w'as  gathering  flowers  with  her  companions.  Ceres, 
difconfolate  for  the  lofs  of  her  daughter,  after  having 
long  fought  her,  heard  where  (he  was,  and  intreated 
Tupiter  to  let  her  return  from  hell.  This  requeft 
pitcr  granted,  on  condition  fhe  had  tafted  nothing  in 
Pluto’s  dominions.  Ceres  therefore  went  to  fetch  her; 
but  when  her  daughter  was  preparing  to  return,  Afca- 
laphus  gave  information  that  he  hadfeen  Proferpine  eat 
fome  grains  of  a  pomegranate  fhe  had  gathered  in  Plu¬ 
to’s  garden  ;  on  which  (he  was  fentenced  to  continue  in 
Tartarus  In  quality  of  Pluto’s  fpoufe,  and  the  queen  of 
thofe  gloomy  regions  :  but  to  mitigate  the  grief  ot  Ce¬ 
res  for  her  difappointment,  Jupiter  granted  that  her 
daughter  fheiild  only  fpend  fix  months  together  in  hell 
with  her  hufband,  and  the  other  fix  on  earth  with  her 

""'lome  mythologifts  imagine  that  the  latter  part  of  the 
fable  alludes  to  the  corn,  which  muft  remain  all  the  win¬ 
ter  hid  in  the  earth,  in  order  to  fprout  forth  in  the 
fpring,  and  produce  the  harvefl. 

PROSEUCHE,  in  antiquity,  properly  fignihes 
prayer  ;  but  It  Is  taken  for  tlie  places  of  prayer  of  the 
(ews,  and  was  pretty  near  the  fame  as^  their  fynagogue^ 
But  the  fynagogues  were  originally  in  the  cities,  and 
were  covered  places  :  whereas,  for  the  moft  part,  the 
profeiiches  were  out  of  the  cities,  and  on  the  banks  of 
rivers ;  having  no  covering,  except  perhaps  the  fliade 
of  fome  trees  or  covered  galleries.  The  word  is  Greek, 
^rpoffux’*  prayer. 

PROSLAMBANOMENE,  the  name  of  a  nuilical 
note  in  the  Greek  fyftem. 

As  the  two  tctrachords  of  the  Greeks  weie  conjunc¬ 


tive,  or,  in  other  words,  as  the  higheft  note  of  the  firft 
ferved  llkewife  for  the  loweft  note  of  the  fecond,  it  is  pj.ot,goraf. 
plain  that  a  complete  odave  could  not  be  formed,  io 
remedy  this  deficiency,  therefore,  one  note  beneath  the 
loweft  tetrachord  was  added,  as  an  oaave  to  the  high^ 
eft  of  the  laft  tetrachord.  Thus,  if  we  fuppofe  the 
firft  to  have  begun  on  B,  the  laft  muft  hayc  ended  upon 
A,  to  which  one  note  fubjoined  immediately  beneath 
the  loweft  B  In  the  diatonic  order  muft  have  formed  an 
oaave.  This  note  was  called  projlamhammene.  But  it 
appears  from  authors  who  have  fcrutmized  antiquity  ^ 
with  fome  diligence,  and  perhaps  with  as  much  fucceis 
as  the  data  upon  which  they  proceeded  could  produce^  i. 
that  the  names  of  the  notes  in  the  Greek  fyftem,  whicli 
originally  fignified  their  natural  ftation  in  the  fcale  ot 
afeending  or  defeending  founds,  were  afterwards  ap¬ 
plied  to  their  pofitions  in  the  lyre.  Higher  or  Wr, 
then,  according  to  this  application,  did  not  fignify  their 
degrees  of  acutenefs  or  gravity,  but  their  higher  or 
lower  fituation  upon  this  inftruinent..  ^ 

PROSODY,  that  part  of  grammar  which  treats  ot 
the  quantities  and  accents  of  fyllables,  and  the  manner 
of  making  verfes. 

The  Englifh  profody  turns  chiefly  on  two  thmgSj. 
numbers  and  rhyme.  See  Poetry,  nO  66— 76.  and 
Part  III. 

PS.OSOPIS,  in  botany  :  A  genus  of  the  monogy- 
nia  order,  belonging  to  the  decandria  clafs  of  plants.. 

The  calyx  is  hemifpherical  and  quadridentate ;  the 
ftigma  is  Ample  the  kgumen  inflated  and  monofpci- 

mous.  , 

PROSOPOPOEIA,  a  figure  in  oratory,  whereby 
we  raife  qualities  of  things  inanimate  Into  perfons.  See 

Oratory,  p.  439  and  452-  ,  ,  - 

FROST ATiE,  in  anatomy,  a  gland,  generally  lup- 
pofed  to  he  two  feparate  bodies,  though  in  reality  but 
one,  fituated  juft  before  the  neck  of  the  bladder,  and  fur- 
rounding  the  beginning  of  the  urethra.  See  Anatomy, 
p.  738.  col.  2. 

PROSTYLE,  in  archite£lure,  a  r^ige  of  columns- 

in  the  front  of  a  temple.  ,  - 

PROTAGORAS,  a  famous  Greek philofopher,  was 
born  at  Abdera.  In  his  youth,  his  poverty  obliged 
him  to  fubniit  to  the  fcrvile  office  of  frequently  car-  of 

rying  logs  of  wood  from  the  neighbouring  fields  to 
Abdera.  It  happened,  that  as  he  was  one  day  going  '  • 
on  brilltly  towards  the  city  under  one  of  thefe  loiuls, 
he  was  met  by  Democritus,  who  was  jrarticffiarly  ft  ruck 
with  the  neatnefs  and  regularity  of  the  bundly  De- 
firing  him  to  ftop  and  reft  himfelf,  Democritus  ex¬ 
amined  more  clofely  the  ftniaure  of  the  load,  and 
found  that  it  was  put  together  with  mathematical  cx- 
a<finefs  ;  upon  which  he  aflced  the  youth  whether  he 
himfelf  had  made  It  up.  Protagoras,  afTured  him  that 
he  had  ;  and  immediately  takihg  it  to  pieces,  with  great 
eafe  replaced  every  log  in  the  fame  exaft'ordei  as  be¬ 
fore.  Democritus  exprefled  much  admiration  of  bis 
ingenuity  ;  and  faid  to  him,  “  Young  man,  follow  me, 
and  your  talents  ftiall  be  employed  upon  greater  and 
better  things.”  The  yottth  confented,  and  Democri¬ 
tus  took  him  home,  maintained  him  at  his  own  ex¬ 
pence,  and  taught  him  philofophy,  which  qualified  him 
for  the  office  of  legiflator  of  the  Thuriaas.  He  w;i8 
more  fubtle  than  foh'd  in  his  reafoiiings ;  however,  he. 

taught  at  Athens  with  great  reputation,  but  was  at 

lepgtfo- 
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Ic’pgth  banifiied  from  thence  for  the  imp\ety  or  his  iloc- 
trines,  l  ie  then  travelled,  and  vifited  the  illands  in  the 
I'dediteri’anean,  where  it  is  faid  that  he  was  the  firft 
philofopher  who  taught  for  money.  He  died  in  a 
voyage  to  Sicily,  in  a  ^very  advancv^d  oge.  He  com¬ 
monly  realoned  by  dilemmas,  and  left  the  mind  in  fuf- 
eiife  with  refpea  to  all  the  qneftions  he  propofed. 


^  Voyage 
if>  the  ('.ape 
ej  Good 

Voi.  r. 
P-33- 


His  moral  principles  w^cre  adopted  by  hlobbcs.  (Sec 
Moral  Philosophy).  Plato  wrote  a  dialogue  againft 
him.  Pie  floiiriflied  400  years  B.  C. 

PROTASIS,  in  thg  ancient  drama,  the  firft  part  of 
a  comic  or  tragic  piece,  wherein  the  fevenil  peilons  are 
fhovvn,  their  characters  intimated,  and  the  fut^ecl  of 
llie  piece  nropofed  and  entered  upon.. 

It  might  reach  as  far  as  our  t\vo  iirft  acts  ;  and  where 
it  ended  the  epitaiis  commenced.  See  the  article  Rpi- 

TASIS. 

PROTEA,  the  Silver-tree  :  A  genus  of  the  mo- 
nogynia  order,  belonging  to  the  tetrandria  clafs  of 
phmts  ;  and  in  the  natural  method  ranking  under  the 
47th  order,  Stellati:e.  There  is  one  quadrifid  petal  fur- 
rounding  the  gen^n ;  there  is  no  proper  calyx  ;  the  re¬ 
ceptacle  is  paleaceous.  There  are  36  fpecles,  all  na¬ 
tives  of  the  Cnpe  of  Good  Plope  ;  of  which  the  moil 
remarkable  are,  1.  The  conifera,  with  linear,  fpear- 
fhaped,  entire  leaves,  grows  to  the  height  of  10  or  12 
feet,  with  a  ftraight  regular  Hem.  The  branches  na¬ 
turally  form  a  large  regular  head.  The  leaves  are 
long  and  narrow,  of  a  ihining  filver  colour  ;  and  as 
tluy  remain  the  wliole  year,  make  a  fine  appearance 
in  the  greenhoufe.  2.  The  argentea,  commonly  call¬ 
ed  /rfvtr^trcr,  has  a  ill  ong  upright  Hem  covered  with 
puqilidi  bark,  dividing  into  feveral  branches  which  grow 
ere6t,  garnilhed  witli  broad,  finning,  filvery  leaves, 
which  make  a  fine  appearance  wdien  intermixed  with 
other  exotics.  Through  the  whole  year  it  exhibits  its 
gloHy  white  or  filvery  leaves.  It  has  at  firH  a  very 
uncommon  and  beautiful  appearance,  and  fouictimes  in 
the  courfe  of  12  or  15  years  reaches  the  height  of  20 
feet,  >*hicli  it  never  exceeds.  In  a  rich  foil  it  growls 
twice  as  quick,  and  is  by  far  the  largeH  of  the  protea 
kind.  "I'hey  are  generally  planted  near  fome  finns, 
and  very  fcldom  grow  wild  ;  Mr  Sparman thinks*  it 
was  probably  brought  to  the  Cape  of  Good  Hope  from 
/Inama-pa;  for  he  liad  travelled  over  thewhole  iiorth-eaH 
fide  of  Hottentot’s  Holland,  without  finding  it  either  in 
its  wild  Hate  or  planted.  3.  The  nitida,  or  wageboom, 
greatly  refembles  tl.e  feeond  fort :  the  leaves  are  yay  ■ 
filky  and  white,  with  ere<H  purjde  branches. 

All  thefe  plants,  being  tender  exotics,  require  to  be 
contimicilly  kept  in  tlie  greenhoufe  during  winter. 
The  firH  maybe  propagated  by  cuttings,  which  fhould 
he  cut  oH  in  April,  jiiH  before  the  plants  begin  to 
Ihoot ;  the  fccond  and  third  forts  may  be  propagated 
by  feeds. 

PROd'ECTOR,  a  perfon  who  undertakes  to  (hel¬ 
per  and  defend  the  weak,  helplefs,  and  dillrefied. 

Every  Catholic  nation,  and  every  religious  oixler,  1ms 
a  proteelor  refiding  at  the  court  of  Rome,  who  is  a 
cai  dinal,  and  is  called  the  cardinal  protedor, 

ProteRor  is  alfo  fometimes  iifcd  for  a  regent  of  a 
kingdom,  made  choice  of  to  govern  it  during  the  mino- 
1  ity  of  a  prince. 

Cromwell  afiiimed  tlie  title  and  quality  of  lord  proteC’ 
tvr  r)j  the  coi-fa-non^malth  of  England,  &c* 
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PRO’rESTLAT  tupius,  the  fepiilclire  cf  Pvotefi- 
Ians,  with  a  temple,  at  which  Alexander  facrificed, 

( Arian)  ;  iituated  at  the  fouth  extremity  of  the  Helle- 
fpojU,  next  the  Cherlonefus  Thraciu,  Frotefiiaus  was 
the  firH  Greek  who  landed  on  the  coall  of  Troy,  and 
the  firH  Greek  fiain  by  the  Trojans,  (Homer,  Ovid.) 
His  w  ife  Laodamia,  to  afluage  her  grief,  begged  the 
gods  for  a  fight  of  his  fnade  ;  and  obtaining  her  re- 
tpieH,  file  expired  in  his  embraces,  (Hyginus.)  Pro- 
tefilaus  was  alfo  c-sWt&Phylacides,  from  Phylace,  a  town 
of  TheHaly. 

PROTEST,  in  law,  is  a  call  of  witnefs,  or  an  open 
affirmation  that  a  perfon  does,  either  not  at  all,  or  but 
conditionally,  yield  his  confent  to  any  act,  or  to  the 
proceeding  of  any  judge  in  a  court  in  which  hisjurif- 
diclioH  is  doubtful,  or  to  anfwer  upon  his  oath  farther 
than  he  is  bound  by  law. 

Any  of  the  lords  in  parliament  have  a  right  to  pro- 
teH  their  difient  to  any  bill  pafledby'  a  majority:  wliich 
protell  is  entered  in  form.  '1  his  is  faid  to  be  a  very 
ancient  privilege.  The  commons  have  no  right  to  pro- 
teH.  Sec  Parliament. 

Protest,  in  commerce,  a  fummons  written  by  a 
notary-public  to  a  merchant,  banker,  or  the  like,  to  ac¬ 
cept  or  difeharge  a  bill  of  exchange  drawm  on  him, 
after  his  having  refufed  either  to  accept  or  pay  it.  See 
Bill  0}  Exchange. 

PROTESTANT,  a  name  firH  given  in  Germany 
to  tliofe  who  adhered  to  the  doRrine  of  Luther  ;  bc- 
caufe  in  1529  they  proteHed  agalnll  a  decree  of  the 
Emperor  Charles  V.  and  the  diet  of  Spires  ;  declaring 
that  they  appealed  to  a  general  council.  T  he  fame 
name  has  alfo  been  given  to  thofe  of  the  fentiments  of 
Calvin  ;  and  is  now'  become  a  common  denomination 
for  alh  thofe  of  the  reformed  churches. 

PROTEUS,  in  heathen  mythology.  See  Egypt> 

n^  6. 

PROTPIONOTARY,  a  tcrmVhich  properly  fig- 
nlfies  JirJi  notary,  and  wdrich  was  anciently  the  title 
of  the  principal  notaries  of  the  emperors  of  ConHanti- 
nople. 

Prothonotary,  wnth  us,  is  ufed  for  an  officer  in  the 
court  of  king’S'bench  and  common-pleas ;  the  former 
of  which  courts  has  one,  and  the  latter  three.  The 
protfionotary  of  the  king’s-bcnch  records  all  civil  ac¬ 
tions  fried  in  that ‘court,  as  the  clerk  of  the  crown-office 
docs  all  criminal  caufes.  The  prothoiotaries  of  the 
common  pleas  enter  and  enrol  all  declarations,  plead¬ 
ings,  affizes,  judgments,  and  aRions :  they  alio  make 
out  all  judicial  writs,  except  rvrite  of  habeas  corpus,  and 
dijlringas  jurotor,  for  wffiich  there  is  a  particular  office, 
called  the  habeas  corpora  ojfce :  they  likewife  enter  re¬ 
cognizances  acknowledged,  and  all  common  recoveries; 
make  exemplifications  of  records,  &c. 

In  the  court  of  Rome  there  is  a  college  of  T2  pre¬ 
lates,  called  apofolkal proihonotaries,  empow'ered  to  re¬ 
ceive  the  lail  wills  of  cardinals,  to  make  all  informa-, 
tions  and  proceedings  neceflary  for  the  canonization  of 
faintvS,  and  all  fuch  aRs  as  are  of  great  confeqnence  to 
the  Papacy  :  for  which  piirpofe  they  liave  the  right  of 
admifiioii  into  all  confjHories,  whether  public  or  half 
public.  They'  alfo  attend  on  the  pope,  whenever  he 
performs  any  extraordinary  ceremony  out  of  Rome. 

PROTO,  a  Greek  term,  frequently'  uCcd  in  com- 
pofition  of  priority  :  thus,  proto-coHum,  in  the  ancient 
2  jurilprudence, 
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jurifprudenee,  fignifies  the  firft  leaf  of  a  book  ;  proto- 
martyr,  the  firft  martyr;  proto-plaft,  the  firft  man 

formed,  &c.  ^  ^ 

PROTOGENES,  a  celebrated  ancient  painter,  was 
born  at  Caiinas,  a  city  of  Caria,  fubjeift  to  tlie  Rho¬ 
dians,  and  flourifhed  300  years  before  the  birth  of  our 
Saviour.  He  was  at  firft  obliged  to  paint  ihips  for  his 
livelihood  ;  but  afterwards  acquired  the  higheft  repu¬ 
tation  for  hlftory-painting  ;  though  Apelles  blamed  him 
for  fnifliing  his  pieces  too  highly,  and  not  know- 
ing  when  to  have  doi%e.  The  fineft  of  his  pi6fures  was 
that  of  Jalifus,  which  is  mentioned  by  feveral  ancient 
authors,  though  none  of  them  give  any  defeription  of 
it.  He  worked  feven  years  on  this  piclure  ;  during 
which  time  he  lived  entirely  upon  lupines  and  water, 
being  of  opinion  that  this  light  and  fimple  nourilh- 
ment  left  him  greater  freedom  of  fancy.  Apelles,^  011 
feeing  this  pidlure,  was  ftruck  with  fuch  admiration, 
that  he  was  unable  to  fpeak,  or  to  find  words  fufficlent 
to  exprefs  his  idea  of  its  beauty.  It  was  this  picture 
that  faved  the  city  of  Rhodes  when  befieged  by  De¬ 
metrius  king  of  Macedou  ;  for  being  able  to  attack  it 
onlv  on  that  fide  where  Protogenes  worked,  which  he 
intended  to  burn,  he  chofe  rather  to  abandon  his  de- 
fign  than  to  deftroy  fo  fine  a  piece.  Pliny  fays,  that 
Apelles  afiting  him  what  price  he  had  for  his  pictures, 
and  Protogenes  naming  an  inconfiderable  fiim,  Apelles, 
concerned  at  the  iiij.uftice  done  to  the  btauty  of  his 
produdlions,  gave  him  50  talents,  about  1 0,000 1.  for 
one  pidture  only,  declaring  publicly  that  he  would 
fell  it  for  his  own.  This  gencrofity  made  the  Rho¬ 
dians  fcnfible  of  the  merit  of  IVotogenes;  and  they  were 
fo  eager  to  purchafe  the  picture  Apelles  had  bought, 
that  they  paid  him  a  much  greater  price  for  it  than  he 
bad  given. 

PROl'O^PYPE,  Is  the  original  or  model  after  which 
a  thing  was  formed  ;  but  chiefly  ufed  for  the  patterns 
of  things  to  be  engraved,  caft,  &c. 

PROTRACTOR,  an  inftrument  for  laying  down 
and  meafiiring  angles  upon  paper  with  accuracy  and 
dlfpatch ;  and  by  which  tlie  ufe"  of  the  line  of  chords 
h  iuperfeded.  This  inftrument  is  varioufly  fomicd,  as 
femicirciilar,  rectangular,  or  circular  ;  and  conftriiCted 
of  different  materials,  as  brafs,  ivory',  See.  It  Is  necef- 
fnry  in  laying  do\vn  thofe  furveys  or  other  plans  where 
'angles  are  concerned.  For  the  femicircular  protraCtor, 
and  its  ufe  in  laying  down  and  meafuring  angles,  fee 
Geometry,  p.  676.  prop.  xx.  &c. 

The  recfangiilar  protraClor  is  conftruCfed  in  form 
of  a  right-angled  parallelogram,  which,  when  applied 
to  a  cafe  of  mathematical  iiiftrurnents,  is  fubftituted  In 
place  of  the  femicircular  protraCfor  and  fcale  of  equal 
parts.  Fig.  1,  is  a  reprefentation  of  it:  the  manner*of 
ufing  it  is  exactly  fimilaV  to  that  of  the  femicircular 
one. 

The  circular  protraCfor,  as  its  name  implies,  is  a 
complete  circle,  and  is  fuperior  by  far  to  either  ot  the 
former,  both  in  point  of  accuracy  and  difpatch,  efpe- 
cially  when  feveral  angles  are  to  be  formed  at  the  fame 
point.  The  limb  of  this  inftrument  is  divided  into 
360  degrees,  and  each  degree  in  foine  protraClors  is 
halved :  it  has  a  fubdividing  fcale  or  vernier,  by  which 
an  angle  may  be  laid  down  or  meafured  to  a  Tingle  mi¬ 
nute.  In  the  centre  of  the  protraCfor  is  a  fine  mark, 
which,  when  an  angle  Is  to  be  p.rotrafted  or  meafured, 


is  to  be  kid  upon  the  angular  point,  and  o,  or  zero  onl^^QtravSlcf^ 
the  limb,  upon  the  given  line  forming  one  fide  of  the  "  *' 

angle.  ^  i  r  t  1 

Fig.  2.  reprefen ts  a  circular  protra<!ftor  whole  limb 

Is  divided  as  above  deferibed,  and  the  dividing  fcale  on 
the  index,  which  moves  round  the  limb  of  the  protrac¬ 
tor  on  a  conical  centre,  gives  eveiy  minute  of  a  de¬ 
gree.  That  part  of  the  index  beymnd  the  limb  has  a 
fteel  point  fixed  at  the  end,  in  a  diredf  line  with  the 
centre  of  the  protractor,  and  whofe  ufe  is  to  prick  off 
the  propofed  angles.  ^ 

Fi^.  3.  is  another  circulai  protractor,  a  little  diiFcr- 
ently’’  coiiftruCled  from  the  former.  The  central  point 
Is  formed  by  the  interfedtion  of  two  lines  crofting  each 
other  at  right  angles,  which  are  cut  on  a  piece  of  glafs. 

The  limb  is  divided  Into  degrees  and  half  degrees,  ha¬ 
ving  an  index  with  a  vernier  graduated  to  count  to  a 
fingle  minute,  and  is  furniflied  with  a  tooth  and  pinion, 
by'  means  of  which  the  Index  is  moved  round  by  turn¬ 
ing  a  finall  nut.  It  has  two  pointers,  one  at  each  end 
oi  the  index,  furninied  with  fprlngs  for  keeping  them 
fufpended  while  they  are  bringing  to  any  angle  ;  and 
being  brought,  applying  a  finger  to  the  top  of  the 
pointer,  and  prelling  it  down,  pricks  oft  the  angle. 

There  Is  this  advantage  in  having  two  pointers,^  that 
all  the  bearings  round  a  circuit  may'  be  laid  or  pricked 
off,  although  the  index  traverfes  but  one  liali  ot  the 

protradfor.  ^  •  1  c 

Another  circular  protradlor,  different  from  either  of 
the  former,  is  reprefented  at  fig*  4*  ^  centre  is  alfo 

formed  by  the  interfeCtion  of  two  lines  at  right  angles 
to  each  other,  which  are  cut  on  glafs,  that  ail  parallax 
may  tlureby  be  avoided.  'Die  index  is  moved  round 
by  a  tooth  and  pinion.  The  limb  is  divided  into  de¬ 
grees  and  half  degrees,  and  fnbdividcd  to  evCry'  minute 
by  the  vernier.  ^The  pointer  may  be  fet  at  any  conve¬ 
nient  dlllance  from  the  centre,  as  the  focket  which 
carries  it  moves  upon  tlie  bar  BC,  and  is  fixed 
thereto  by  the  nut  D,  at  right  angles  to  the  bar  BC, 
and  moveable  v/Ilh  it.  4'h(  re  is  another  bar  EF  ;  On 
this  bar  different  fcales  of  equal  parts  are  placed  ;  io  that 
by  moving  a  fquare  againlt  the  Inner  edge  thcreqt, 
angles  may'  be  transferred  to  any'  diftance  within  the 
limits,  from  the  centre  containing  the  fame  number  of 
degrees  marked  out  by  tiie  index. 

it  would  indeed  be  fupcrfiiious  to  defcribe  any  more 
of  thefe  circular  piotra<Rois,  efpecially'  as  the  little  al¬ 


terations  ill  them  depend  veiy  much  upon  the  fancy  of 
the  artift.  Suffice  it  however  to  fay,  that  we  have 
fecn  others  ftill  differently  conilruaed,  one  of  which 
we  fhall  briefly  defcribe.  The  dlvITions  upon  the 
limb  of  this  Inftrument  are  fiinilar  to  thole  already  de¬ 
feribed  ;  but  the  index  is  a  ftvaight  bar  continued  to 
fome  coiifiderable  diftance  each  way  beyond  the  limo 
of  the  inftrument,  and  has  a  vernier  to  fliovv  iniiuUes 
as  iifual;  a  mark  upon  one  of  the  edges  of  the  index  al¬ 
ways  coincides  with  the  centre  of  the  iiiiliument.  Iix- 
ftead,  therefore,  of  pricking  down  the  angle  as  in  the 
foimxr,  part  of  the  line  containing  the  Miglc  may  be 
drawn,  which,  althougli  perhaps  not  fo  accurate  as  a 
point,  IS  more  confpicuous,  and  the  line  is  tMfily  com* 
pleted  upon  removal  of  the  protiadlor.  The  common 
dirnenfions  of  the  circular  part  of  thefe  inllrumcnls  is 
from  fix  to  ten  inche?  diameter ;  and  they  are  made 
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PROTUBE RANGE,  m  anatomy,  is  any  eminence, 
whether  natural  or  preternatural,  that  projedls  or  ad- 
vanccs  out  beyond  the  reft. 

PROVEDITOR,  an  officer  in  feveral  parts  of  Italy, 
particularly  at  Venice,  who  has  the  dlredion  of  mat¬ 
ters  relating  to  policy. 

PROVENCE,  a  province  or  government  of  France, 
bounded  by  Dauphine  on  the  north,  by  Piedmont  on 
the  eaft,  by  the  Mediterranean  on  the  fouth,  and^by 
tlie  river  Rhone,  which  feparates  it  from  Languedoc, 
on  the  weft  :  it  is  about  lOO  miles  long,  and  near  as 
many  broad. 

PROVEND,  or  Provender,  originally  fignified  a 
kind  of  veiTel  containing  the  meafure  of  corn  daily  gi¬ 
ven  to  a  horfe,  or  other  beaft  of  labour,  for  his  fubfift- 
ence ;  but  is  now  generally  ufed  to  fignify  the  food  for 
cattle,  whatever  it  is. 

'  PROVERB,  according  to  Camden,  is  a  coheife, 
witty,  and  wife  fpeech,  grounded  upon  experience,  and 
for  tlie  moft  part  containing  fome  ufeful  inftrudion . 

Book  of  pRorERBS^  a  canonical  book  of  the  Old  Te- 
ftament,  containing  a  part  of  the  proverbs  of  Solomon 
the  fon  of  David  king  of  Ifrael.  1'he  firft  24  chapters 
are  acknowledged  to  be  the  genuine  work  of  that 
prince  ;  the  next  five  chapters  are  a  colle6fion  of  feve¬ 
ral  of  his  proverbs  made  by  order  of  king  Hezekiali.; 
and  the  two  laft  feem  to  have  been  added,  though  be¬ 
longing  to  different  and  unknown  authors,  Agur  the 
fon  of  Jakeh,  and  king  Lemuel. 

In  this  excellent  book  are  contained  rules  for  the 
conduJft  of  all  conditions  of  life  ;  for  kings,  courtiers, 
m afters,  fei*vants,  fathers,  mothers,  children,  &c. 

PROVIDENCE,  the  fuperintendence  and  care 
which  God  exercifes  over  creation. 

That  there  exifts  a  divine  providence  which  attends 
to  the  affairs  of  this  world,  and  dire(5ls  their  courfe,  has 
been  a  received  opinion  among  the  human  race  in  every 
country  and  in  every  period  of  hiflory.  Every  altar 
that  is  erefted,  every  prayer  and  every  facrifice  that  is 
offered  up,  affords  a  proof  of  this  belief.  So  fully  have 
men  been  convinced  of  the  fincerity  of  each  other’s  faith 
upon  this  fubjed,  that  in  one  form,  that  of  an  appeal 
to  the  Divine  Ruler  of  the  world,  by  the  folemnlty  of 
an  oath,  they  have  introduced  it  both  into  the  moft  or¬ 
dinary  and  the  moft  important  bufinefs  of  life. 

I'll  is  univerfal  convi^lion  of  men  of  -qH  degrees  of 
knowledge,  from  the  moft  profound  philofopher  to  the 
rudeft  barbarian,  is  probably  to  be  traced  to  fome  pri¬ 
maeval  tradition,  never  totally  effaced  from  any  nation 
under  heaven.  The  truth  itfelf,  however,  is  fufceptible 
of  the  moft  complete  proof  from  principles  of  fcieiice. 
If  the  world  had  a  beginning,  it  may  obvioufly  have  an 
end,  and  can  be  continued  in  exiftence  only  by  the  con- 
ftant  energy  of  that  power  by  which  it  was  at  firft  crea¬ 
ted.  He  therefore  who  acknowledges  a  creation  and 
denies  a  providence,  involves  himfelf  in  this  palpable 
contradiction — “  that  a  fyftem,  which  of  itfelf  had  not 
an  original  and  momentary  exiftence,  may  yet  of  itfelf 
have  a  perpetual  exiftence  ;  or  that  a  being  which  can¬ 
not  of  itfelf  exift  for  a  fecond  of  time,  may  yet,  of  It¬ 
felf,  exift  for  thoufands  of  years  !”  Or  fhould  we  be  fo 
complalfant,  as  for  a  moment  to  fuppofe,  with  certain 
theifts,  ancient  and  modern,  that  the  matter  of  the  uiii- 
verfe  is  felf-exiftent  and  eternal,  and  that  the  power  of 
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God  was  exerted,  not  in  creating  fubftances,  but  in  re- Providence.  1 
ducing  the  original  matter  from  a  ftate  of  chaos  into 
that  beautiful  order  in  w!iich  we  fee  it  arranged  ;  the 
conftant  energy  of  providence  muft  ftill  be  admitted  as 
neceffary  to  preferve  the  forms  and  to  continue  the  mo¬ 
tions  which  v/ere  originally  impreffed  upon  the  chaotic 
mafs.  From  Tate  experiments  it  appears  extremely 
doubtful  whether  any  two  atoms  of  the  moft  folid  body 
be  In  aCIual  contad  ;  and  that  they  are  not  all  in  contad 
Is  certain!  (See  Metaphysics,  n'^  176.  and  Optics, 
n"46,  64,  66.)  Yet  it  requires  a  very  confiderable  de¬ 
gree  of  force  to  carry  to  a  greater  diftance  from  one 
another  the  parts  of  a  ftone  or  of  a  bar  of  iron.  By 
what  power  then  are  thefe  parts  kept  contiguous  ?  It 
cannot  be  by  theli  own;  becaiife  nothing  can  aCl  where 
it  is  not  prefent,  and  becaufc  our  beft  philofophy  has 
long  taught  us  tliat  the  atoms  of  matter  are  effentially 
inactive.  Again,  it  requires  a  very  great  degree  of 
force  to  bring  two  bodies,  however  fmall,  into  apparent 
contact  (fee  Optics,  ubi  fupr a) and  therefore  it  follows 
that  they  muft  be  kept  afunder  by  fome  foreign  power. 

Every  attempt  to  folve  thefe  phenomena  by  the  inter¬ 
vention  of  a  fubtle  fluid  is  vain  ;  for  the  queftion  recurs, 
what  keeps  the  parts  of  the  fluid  itfelf  contiguous,  and 
yet  feparated  from  each  other  ? 

The  cohefion  therefore  of  the  parts  of  matter,  and 
that  which  is  called  their  repulfive  power,  demonftrate, 
through  the  whole  fyftem,  the  immediate  energy  of 
fomething  which  is  not  matter,  and  by  which  every  bo¬ 
dy  fmall  and  great  is  preferved  in  its  proper  form.  It 
has  been  elfewhere  fhown  (fee  Metaphysics,  Part  II. 
chap.  5.  and  Motion,  19,  20.),  that  the  various 
motions  which  are  regularly  carried  on  through  the  uni- 
verfe,  by  which  animals  and  vegetables  grow  and  decay, 
and  by  which  wc  have  day  and  night,  fummer  and  win¬ 
ter,  cannot  be  accounted  for  by  any  laws  of  mere  me- 
chanifm,  but  neceffarily  imply  the  conftant  agency  of 
fomething  which  is  Itfelf  diftinCI  from  matter.  But 
the  forms  of  bodies  are  preferved,  and  their  natural  mo¬ 
tions  carried  on,  for  piirpofes  obvioufly  planned  by  Wif- 
dom.  The  power  therefore  which  effeCls  thefe  things 
mull  be  combined  with  intelligence  :  but  power  and  in- 
tclligeiice  preferving  the  order'  of  the  univerfe  conftitute 
all  that  is  meant  by  a  general  providence  ;  which  is  there¬ 
fore 'as  certainly  adminlftered  as  the  fun  daily  rifes  and 
fets,  or  as  bodies  are  kept  folid  by  what  is  tenned  co- 
hdion  aiid  repulfion.  ^ 

Abftra6lcd  and  metaphyfical  as  this  reafoning  may  Reafoning 
appear,  it  is  by  no  means  peculiar  to  the  philofophers  of  of  the  Bra- 
Europe.  Its  force  has  been  felt  from  time  immemo-^'^l^i^ 
rial  by  the  Bramins  of  Hlndoftan,  who,  as  Sir  William 
Jones  informs  us*,  “  being  unable  to  form  a  diftinift  idea  ^  jy'jatic 
of  brute  matter  independent  of  mind,  or  to  conceive  Refearcb£9^ 
that  the  work  of  fupreme  goodnefs  was  left  a  moment  Voi.  1. 
to  itfelf,  imagine  that  the  Deity  is  ever  prefent  to  his 
work,  not  in  fubftance  but  in  fpirit  and  in  energy. 

On  this  rational  and  fublime  conception  they  have  in¬ 
deed  built  numberlefs  abfurd  fuperftltions ;  but  their 
holding  the  opinion  itfelf,  ftiows  that  they  believe  in  the 
reality  of  providence  upon  philofophical  principles  :  and 
what  truth  is  there  on  which  the  mind  of  man  has  not 
ingrafted  marks  of  Its  own  weaknefs  ? 

Few  nations,  however,  except  the  ancient  Greeks, 
have  had  philofophers  equally  fubtile  with  the  Bramins 
1  of 
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evidence  of  India ;  and  therefore  though  all  mankind  have  in  ge- 
neral  agreed  in  the  belief  of  a  luperintendmg  Providence, 
they  have  in  different  ages  and  countries  admitted  that 
truth  upon  different  kinds  of  evidence,  and  formed  very 
different  notions  concerning  the  mode  in  which  the  Di¬ 
vine  fuperintendence  is  exerted. 

While  focieties  are  dill  in  a  rude  and  unpolifhed  date, 
while  individuals  poffefs  little  fecurity  and  little  leifure  for 
the  exertion  of  their  rational  powers,  every  important  or 
fnigular  appearance  in  nature  becomes  an  6bje£tof  wonder 
or  of  terror.  In  this  date  of  ignorance,  men  fee  not  the 
univerfe  as  it  is,  a  great  colle<dion  of  connedfed  parts, 
all  contributing  to  form  one  grand  and  beautiful  fydem. 
Every  appearance  feems  to  daiid  alone  ;  they  know  that 
it  mud  have  a  caufe,  but  what  that  caufe  is  they  are  ig¬ 
norant.  The  phenomena  exhibited  by  nature  are  fo 
complicated  and  fo  various,  that  it  never  occurs  to  them 
that  it  is  pofiible  for  one  Being  to  govern  the  whole. 
Hence  arofe  the  different  fydems  of  polytheifm  that 
have  appeared  in  the  world.  Nature  was  divided  into 
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many  inferior  deities  ;  but  at  the  fame  time,  they  fup-  Providence 
poled  that  there  is  a  certain  fate  which  rules  over  all,  — 'v—-' 
and  is  fuperior  to  the  gods  themfelves.  See  Nscassitr 
ill  Mythology. 

The  providence  exerted  by  the  Author  of  nature 
over  his  works  is  ufually  divided  into  two  branches  ;  a 
general,  referring  to  the  management  of  the  univerfe  at 
large ;  and  a  particular  providence,  chiefly  regarding  par¬ 
ticular  men.  y 

Upon  the  fird  of  thefe,  in  The  Religion  of  Nature  de^  General 
iineated,  the  quedion  is  dated  fomewhat  in  the  follow- 
ing  manner  :  The  world  may  be  faid  to  be  governed, 
or  at  lead  cannot  be  faid  to  flu6luate  fortuitoufly,  if 
thefe  arc  laws  or  rules  by  which  natural  caufes  a^;  if 
the  feveral  phenomena  in  it  fucceed  regularly,  and  in 
general  the  conditution  of  things  is  preferved  ;  if  there 
are  rules  obferved  in  the  produ^ioii  of  herbs,  trees,  *and 
the  like  ;  if  the  feveral  kinds  of  animals  are  furniflied 
with  faculties  proper  to  determine  their  a6fions  in  the 
different  dations  which  they  hold  in  the  general  econo-  * 


different  regions,  and  a  particular  invifibie  power  was  .  my  of  the  world  ;  and,  laiUy,  if  rational  beings  are  ta- 
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afligned  to  each  department :  one  conduced  the  flam¬ 
ing  chariot  of  the  fun,  another  wielded  the  terrible 
thunderbolt,  and  others  were  employed  in  diffudng 
plenty,  and  introducing  the  ufeful  arts  among  men. 
Thus,  although  the  various  fydems  of  polytheifm  in 
general  acknowledged  one  Supreme  Ruler,  the  father  of 
gods  and  men,  yet  tliey  at  the  fame  time  peopled  not 
only  the  regions  above,  the  air  and  the  heavens,  but 
they  alfo  filled  the  ocean  and  the  land,  every  grove,  and 
every  mountain,  with  aedive  but  invifibie  natures.  Ha¬ 
ving  arifen  from  the  fame  caufes,  thefe  fydems  of  poly¬ 
theifm,  which  are  fo  many  hypothefes  concerning  Divine 
providence,  are  all  extremely  fim.ikr ;  and  we  have  a  very 
favourable  fpecimen  of  them  in  the  elegant  mythology 
of  Greece  and  Rome,  which  gave  to  every  region  of 
nature  a  guardian  genius, .  and  taught  men  in  the  deep 
recedes  of  the  fored,  or  in  the  windings  of  the  majedic 
flood,  to  expe<d  the  prefence  of  protecting  and  friendly 
powers.  See  Polytheism. 

Notwlthdanding  this  univerfal  reception,  in  fome 
form  or  other,  of  the  do6lrine  of  a  divine  providence, 
it  has  in  every  age  met  with  fome  opponents.  The 
'  mod  ancient  of  thefe  were  Democritus  and  Leucippus. 
They  denied  the  exidence  of  a  Deity — afferted  that  all 
things  were  mechanically  neceffary,  and  that  thought 
and  fenfe  were  only  modifications  of  matter.  7  his  is 
atheifm  in  the  dricted  fenfe,  and  the  only  form  of  it 
that  has  ever  been  confidently  fupported.  Epicurus 
followed  upon  the  fame  principles  ;  but  he  rendered  the 
fydem  altogether  abfurd,  by  confeding  the  freedom  of 
the  human  will.  To  avoid  the  imputation  of  atheifm, 
he  afferted  the  exidence  of  God;  but  declared  that  he 
refided  above  the  heavens,  and  interfered  not  in  human 
affairs.  One  of  his  maxims  was,  that  the  blefied  and 
immortal  Being  neither  hath  any  employment  himfelf, 
nor  troubles  himfelf  with  others.’*  Maximus  Tyrius  ^ 
judly  obferves,  that  this  is  rather  a  defcriptioii  of  a 
Sardanapalus  than  of  a  Deity.  And  fome  of  the  mo- 
ralids  f  of  antiquity  remarked,  that  they  knew  many 
men  among  themfelves  poffeffed  of  adfive  and  generous 
minds,  whofe  charaders  they  valued  more  highly  than 
that  of  Epicurus’s  gqd.  Some  of  the  ancients  alfo  ap¬ 
pear  to  have  entertained  the  following  drange  notion  : 
They  acknowledged  the  exidence  of  a  Supreme  and  of 
VouXV-Partll. 


ken  care  of  in  fuch  a  manner  as  will  at  lad  agree  bed 
with  reafon.  By  the  providence  of  God  wc  ought  to 
underdand  his  governing  the  world  by  fuch  laws  gs  thefe 
now  mentioned  :  fo  that  if  there  are  fuch,  there  mud  be 
a  Divine  providence.  y 

With  regard  ‘to  inanimate  obje&Sy  the  cafe  agrees  pre-  .-is  itre- 
cifely  with  the  above  fuppofition.  The  whole  of  that 
univerfe  which  we  fee  around  us  is  one  magnificent 
well  regulated  machine.  The  world  that  we  inhabit^  * 
is  a  large  globe,  which,  conduced  by  an  invifibie  power, 
flies  with  a  rapidity  of  which  we  have  no  conception, 
through  an  extent  of  fpace  which  fets  at  defiance  every 
power  ot  fancy  to  embody  it  into  any  didimd  image. 

A  large  flaming  orb  dands  immoveable  in  the  heavens; 
around  which  this,  and  other-worlds  of  different  magni¬ 
tudes,  perform  their  perpetual  revolutions.  Hence  arife 
the  expe<ded  returns  of  day  and  night,  and  the  regular 
diverfity  of  feafons.  Upon  thefe  great  operations  a 
thoufand  other  circumdauces  depend.  Hence,  for  ex¬ 
ample,  the  vapours  afeend  from  the  ocean,  meet  above 
in  clouds,  and  after  being  condenfed,  defeend  in  flio 
to  cover  the  earth  with  fertility  and  beauty.  ■  .10'' 
thefe  appearances  are  permanent  and  regular.  D  g 
every  age  fince  men  have  been  placed  upon  the.  .j*th, 
this  adonifbmg  machine  continued  deadily  to  perform 
its  complicated  operations.  Nothing  is  left  to  chance. 

The  fmalled  bodies  are  not  lefs  regular  than  the  larged, 
and  obferve  continually  the  fame  rules  of  attraftion,  re- 
pulfion,  &c.  The  apparent  variations  of  nature  pro¬ 
ceed  only  from  different  circumdances  and  combinationt 
of  things,  a6ting  iall  the  vyhile  under  their  ancient  laws. 

We  ourfelves  can  calculate  the  effeihts  of  the  laws  of 
gravitation  and  of  motion.  We  can  render  them  fub- 
fervient  to  our  own  purpofes,  with  entire  certainty  of 
fuccefs  if  we  only  adhere  to  the  rules  edablifhed  by  na¬ 
ture,  that  is  to  fay,  by  providence.  ^ 

Vegetables  alfo  live  and  flourifli  according  to  prefcri- Vcgctabls;, 
bed  methods.  Each  fort  is  produced  fiom  its  proper 
feed ;  has  the  fame  texture  of  fibres,  is  at  all  timei^ 
neurifhed  by  the  fame  kind  of  juices,  digeded  and  pre¬ 
pared  by  the  fame  vcffels.  Trees  and  fhriibs  receive 
annually  their  peculiar  liveries,  and  bear  their  proper 
fruits  :  fo  regular  are  they  in  this  lad  refpeid,  that  every 
fpecies  may  be  faid  to  have  its  profelfion  or  trade  ap- 
4  H  pointed 
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f  rovidecce  pomtci  to  5t,  by  which  it  furnifhcs  a  certain  portion  of 
'  xnanufadture,  or  of  food,  to  fupply  the  wants  of  animals: 
being  created  "for  the  purpofe  of  confumption,  all  ve¬ 
getables  produce  great  quantities  of  feed  to  fupply  the 
neceflary  waftc.  Here  too,  then,  there  is  evidently  a 
regulation  by  which  the  feveral  orders  are  preferved,  and 
the  ends  of  them  anfwered  according  to  their  firft  efta- 

10  blifhment. 

Animals,  With  regard  to  animals^  they  too,  in  ftrudture  of  their 
form,  are  fubje6l  to  laws  fimilar  to  thofe  which  govern 
the  vegetable  world.  In  the  fentlent  part  of  their  con- 
iiitutlon  they  are  no  lefs  fubjeft  to  rule.  The  lion  is  al¬ 
ways  fierce,  the  fox  is  crafty,  and  the  hare  is  timid. 
Every  fpecies  retains  from  age  to  age  its  appointed  place 
and  charafter  in  the  great  family  of  nature.  The 
various  tribes  are  made  and  placed  in  fuch  a  man-* 
ner^s  to  find  proper  means  of  fupport  and  defence. 
Bealls,  birds,  filhes,  and  infedls,  are  all  pofTefled  of 
organs  and  faculties  adapted  to  their  refpedlive  cir- 
cumftances,  and  opportunities  of  finding  their  proper » 

11  food  and  prey. 

And  man.  Man  is  fubjeft  to  the  ordinary  laws  which  other  ma¬ 
terial  and  animal  fubilances  obey  ;  but  he  is  left  more 
at  large  in  the  determination  of  his  adlions.  Yet  even 
here  things  do  not  flu6luate  at  random.  Individuals  do 
»  indeed  rile  and  perifli  according  to  fixed  rules,  and  na¬ 
tions  thernfelves  have  only  a  temporary  endurance. 
But  the  fpecies  advances  with  a  fteady  progrefs  to  in- . 
telle(5tual  improvement.  This  progrefs  is  often  inter¬ 
rupted  ;  but  it  appears  not  to  be  lefs  furc  at  the  long-, 
run  than  even  the  mechanical  laws  which  govern  the 
material  part  of  our  conftitution.  Amidft  the  coiivul- 
^on  of  Hates  and  the  ruin  of  empires,  the  ufeful  arts, 
when  once  invented,  are  never  loft.  Thefe,  in  better 
times,  render  fubfiftence  eafy,  and  give  leifure  for  reflec¬ 
tion  and  ftudy  to  a  greater  number  of  individuals. 
Tyre  and  Sidon  have  pafled  away,  Athens  itfelf  has  be¬ 
come  the  prey  of  barbarians,  and^the  profperity  of 
ancient  Egypt  is  departed,  perhaps  for  ever ;  but  the 
Hhip,  the  plow,  and  the  loom,  remain,  and  have  been 
perpetually  improving.  Thus  every  new  convulfion  of 
fociety  does  lefs  mifehief  than  the  laft ;  and  it  is  hoped 
that  by  the  afiiftance  of  printing  the  moft:  poliftied  arts 
ano  the  moft:  refined  fpeculations  have  now  become  im¬ 
mortal. 

The  world  is  not  then  left  in  a  ftate  of  confufion  : 
It  is  reduced  into  order,  and  methodifed  for  ages  to 
come ;  the  feveral  fpecies  of  beings  having  their  ojfices 
and  provinces  afligned  them.  Plants,  animals,  men, 
and  nations,  are  in  a  flate  of  continual  change;  but  fuc- 
ccflbrs  are  appointed  to  relieve  them,  and  to  carry  on 
the  fiheme  of  Prony’tdence, 

But  the  great  difficulty  is,  how  to  account  for  that 
providence  which  is  called  patiicular  :  For  rational  be- 
tiSi  W  prX  agents,  are  capable  of  doing  and  deferring 

vidcncc.  well  or  ill ;  and  the  fafety  or  danger,  that  happinefs  or 


1% 

Difficulty 
of  account 
ing  for  par 


unhappinefs,  of  a  man  here,  mull  depend  upon  many, 
things  that  feem  fcarcely  capable  of  being  determined 
by  Providence.  ^  Befides  himfeJf  and  his  own  condudl, 
he  depends  upon  the  conduA  of  other  men ;  whofe 
aft  ions,  as  we  naturally  fuppofe,  cannot,  confiftently 
with  their  free  will,  be  controuled  for  the  advantage  of 
another  individual.  The  aftlons  of  numbers  of  men 
proceeding  upon  their  private  freedom,  with  different 
degrees  of  ab^ity,  as  they  crofs  and  impedci  or  direftiy 
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oppofe  each  other,  mull  produce  very  different  effefts  Provldenca 
upon  men  of  different  charafters,  and  thus  in  a  flrange  • 

manner  embarrafs  and  entangle  the  general  plan.  And 
as  to  the  courfe  of  naturty  it  may  juHly  be  alked,  is  the 
force  of  gravitation  to  be  fufpended  till  a  good  man 
pafs  by  an  infirm  building?  (See  Prayer)  Add  to 
this,  that  fome  circumftances  appear  abfolutely  irrecon- 
clleable.  The  wind  which  carries  one  into  port  drives 
another  back  to  fea ;  and  the  rains  that  are  juft  fuffi- 
cient  upon  the  hills  may  drown  the  inhabitants  of  the 
valleys.  In  fhort,  may  we  expeft  miracles  ?  or  can 
there  be  a  particular  Providence  that  forefees  and  pre¬ 
pares  for  the  feveral  cafes  of  individuals,  without  force 
frequently  committed  upon  the  laws  of  nature  and  the 
freedom  of  intelligent  agents  ?  13 

In  whatever  way  it  is  brought  about,  there  is  little  No  good 
doubt  that  fomething  of  this  kind  muf  take  place.  For 
as  the  Deity  does  direft,  as  already  mentioned,  the  great  gxiftencc. 
and  general  progrefs  of  things  in  this  world,  he  mull 
alfo  manage  thofe  of  lefs  importance.  Nations  are 
compofed  of  individuals.  The  progrefs  of  individuals 
is  the  progrefs  of  the  nation,  and  the  greateft  events 
ufually  depend  upon  the  hiftory  and  the  moft  trifling 
aftions  of  private  perfons.  The  difficulty. is  to  con¬ 
ceive  how  the  fuperintendence  and  management  of  all'  . 
this  can  be  brought  about.  But  as  the  ways  and  the 
thoughts  of  the  Omnipotent  Spirit,  whofe  influence  per¬ 
vades,  and  rules,  and  animates  nature,  refemble  not  the 
limited  operations  of  men,  we  can  only  form  conjec¬ 
tures  concerning  the  means  by  which  his  government  is.  * 
condufted.  ^  14 

1.  In  the  firft  place,  then,  it  is  not  impofllble  that  the  The  Dei- 
Deity  fhould  forefee  the  future  aftions  of  intelligent  be- 

ings.  Many  of  thefe  aftions  depend  upon  the  mecha-^*|^J  aftiooi 
nifm  of  the  material  world,  which  was  formed  by  himfelf,  of  men ; 
and  muft  be  entirely  known  to  him.  Many  men  among 
ourfelves  poflefs  much  fagacity  in  difeerning  the  future 
aftions  of  others,  from  attending  to  their  known  charac¬ 
ters,  and  the  circumftances  in  which  they  are  placed. 

If  fuperior  natures  do  exift,  and  minds  more  perfeft  than, 
the  human,  they  muft  poflefs  this  penetration  in  a  more 
eminent  degree  in  proportion  to  the  excellence  of  their 
intelleftual  powers.  But  if  this  difeernment  be  in  God 
proportionable  to  his  nature,  as  in  lower  beings  it  is 
proportionable  to  theirs,  it  then  becomes  altogether 
unlimited,  and  the  future  aftions  of  free  agents  are 
at  once  unlocked  and  expofed  to  his  riew^  Add  to 
this,  that  the  Author  of  nature  is  well  acquainted 
with  the  creatures  that  he  has  made ;  he  knows  the 
mechanifm  of  our  bodies,  the  nature  and  extent  of  our 
underftandings,  and  all  the  circumftances  by  which  we 
are  furroimded.  With  all  thefe  advantages,  it  is  making 
no  great  ftretch  to  fuppofe  him  capable  of  difeerning 
the  line  of  conduft  which  we  will  purfue  ;  and  this 
even  fetting  afidc  the  infinity  of  his  nature,  to  which  a 
thoufand  years  arc  as  one  day,  and  fuppoling  him  to 
reafon  from  probabilities  in  the  imperfeft  manner  that 

we  do.  ...  li 

2.  There  is  no  impoflibility  at  leaft,  that  men,  whofe  And  may 
charafters  and  aftions  are  thus  foreknown,  may  be  in-  thenc-e  fit 
troduced  into  the  world  in  fuch  times  and  places 

that  their  afts  and  behaviour  may  not  only  coincide 
with  the  general  plan  of  things,  but  may  alfo  anfwer  ^fe, 
many  private  cafes.  The-  celeftial  bodies  are  fo  placed 
that  their  jarring  attraftlons  make  oUt  a  fplcndid  fyftem. 
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H0ndcnc6  Why  then  may  there  not  be  in  the  Divine  mind  fome- 
thing  like  a  pioje<aion  of  the  future  hiftory  of  mankind, 
as  well  as  of  th€  motions  of  the  heavenly  bodies  >  And 
why  (hould  it  not  be  thought  pofiible  for  men,  as  well 
'as  for  them,  by  fome  fecret  law,  or  rather  by  the  ma¬ 
nagement  of  an  unfeen  power,  to  be  brought  into  their 
ptees  in  fuch  a  manner  as  that;  by  the  free  ufe  of  their 
faculties,  the  conjundions  and  oppofitions  of  their  in- 
terefts  and  inclinations,  the  natural  influence  of  their 
different  degrees  of  talents,  power,  and  wealth,  they 
may  confpire  to  make  out  the  great  fcheme  of  human 
affairs  ?  There  is  no  abfurdity  in  this  fuppofition  :  it  is 
i^q:^  beyond  the  power  of  an  almighty  and  perfedii  I3e- 
ji^g  •  and  it  is  worthy  of  him.  Let  us  take  fiom  the 
Jewifh  hiftory,  as  moft  generally  known,  an  example  of 

_  vvhat  may  be  fuppofcd  to  happen  dally,  It  was  the 

hi^cxcm-  indention  of  providence  to  place  David  the  Ton  of  Jeile 
upon  the  throne  of  the  Hebrews.  The  country  is  in- 
vaded  by  a  foreign  enemy :  the  hoftile  armies  meet,  and 
lie  encamped  upon  oppofite  mountains.  A  man  comes 
forth  from  the  army  of  the  invaders,  as  was  extremely 
common  in  thofe  times,  and  defies  the  Hebrew  hoft  to 
fend  forth  a  champion  to  meet  him  in  fingle  combat. 
Terri  'ed  by  the  gigantic  bulk  and  mighty  force  of  Go- 
liah,  no  man  would  rifk  the  unequal  conflict*  David, 
who  was  too  young  to  carry  arms,  had  been  fent  to  the 
-camp  with  provifions  for  his  brothers,  and  heard  the 
challenge.  In  defence  of  his  flock  he  had  killed  fome 
beafts  of  prey  in  the  wildernefs,  and  he  was  an  excellent 
markfman  with  the  fling.  He  thought  it  might  pro¬ 
bably  be  as  eafy  to  kill  a  man  as  a  wild  beaft ;  at  ail 
events,  he  knew  that  a  ftone  well  directed  would  prove 
no  lefs  fatal  to  a  giant  than  to  a  dwarf :  he  therefore 
refolved  to  try  his  (kill ;  and  he  tried  it  with  fuccefs. 
Here  no  nian’s  free  will  was  interrupted,  and  no  miracle 
was  accomplifhed :  Yet  by  this  truin  of  circumftances 
thus  brought  together,  a  foundation  was  laid  for  the  fu¬ 
ture  fortjLines  of  the  fon  of  Jefle,  for  the  greatnefs  of 
his  country,  and  for  accomplifliing  the  purpofes  of  Pro¬ 
vidence.  According  to  Seneca,  Hoc  dico,  fulmina 
non  mitti  a  Jove,  fed  fic  omnia  difpofita,  ut  ea  ctiam 
qu2s  ah  illo  non  fiunt,  tamen  fine  ratione  non  fiunt .  quae 
iMius  eft.—  Nam  etfi  Jupiter  ilia  nunc  non  facit,  fecet 
ut  fierent.” — /  lightning  comes  not  dinSly 

from  the  hand  of  Jove^  hut  things  are  properly  difpofed 
for  the  indirea  execution  of  his  nvill ;  for  he  ads  not  imme^ 
diatelyy  hut  hy  the  intervention  of  means. 

j.  Laftly,  it  is  nut  impojfihle  that  many  things  may 
lucnccs  on  accomplifhed  by  fecret  influence,  upon  the  human 
the  miud  himfelf,  or  by  the  intervention 

of  agents  poffefled  of  powers  fuperior  to  thofe  which 
belong  us.  ‘‘  For  inltance,  if  the  cafe  fhould  require 
that  a  particular  man  be  delivered  from  fome  threaten¬ 
ing  ^uin^  or  from  fome  misfortune^  which  would  certain¬ 
ly  befai  him  if  he  fhould  go  fuch  a  way  at  fuch  a  time, 
as  he  intended :  upon  this  occafion  fome  new  reafons 
may  be  prefented  to  his  mind  why  he  fhould  not  go  at 
all%  or  not  then^  or  not  hy  that  road ;  or  he  may  forget 
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to  go.  Or,  If  he  is  to  be  delivered  from  fome  danger- Providence 
oua  enemy^  either  fome  new  turn  given  to  his  thoughts  ^ 
may  divert  him  from  going,  where  the  enemy  will  be,  or 
the  enemy  may  be  after  the  fame  manner  diverted  from 
coming  where  he  fhall  be,  or  his  refentment  may  be 
qualtfed  ;  or  fome  proper  method  of  defence  may  be  fug- 
gefted  to  the  perfon  in  danger.  After  the  fame  man¬ 
ner  advantages  and  fucceffes  may  be  conferred  on  the 
dtferving;  as,  on  the  other  fide,  men,  by  way  of  punifh- 
meut  for  their  crimes,  may  incur  mifehiefs  and  calami¬ 
ties.  ITcfe  things,  and  fuch  asthefe  (fays  Mr  Wollas¬ 
ton  *),  may  he.  For  fince  the  motions  and  a6lions  of  * 
men,  which  depend  upon  their  wills,  do  alfo  depend 
upon  their  judgments,  as  thefe  again  do  upon  the  prefent{^^,  5. 
appearances  of  things  in  their  minds  ;  if  a  new  profpeft 
of  things  can  be  any  way  produced,  the  lights  by  wliich 
they  are  {ttxi  a  teredo  new  forces  and  diredlions  imprefled 
upon  the  fpirits,  paflions  exalted  or  abated,  the  power  of 
judging  enlivened  or  debil dated y  or  attention  taken  off 

without  any  fufpenfion  or  alteration  of  the  Handing 
laws  of  nature, — then,  without  that,  new  volitions,  de- 
figns,  meafures,  or  a  ceflation  of  thinking,  may  alfo  be 
produced  ;  and  thus  many  things  prevented  that  other- 
wife  would  hey  and  many  brought  about  that  would  not. 

That  there  may  poflibly  be  fuch  infpiratlons  of  new 
thoughts  and  counfels  (continues  our  author),  may 
perhaps  appear  farther  from  this,  that  we  frequently 
find  thoughts  arifing  in  our  heads,  into  which  we  are 
led  by  no  difeourfe,  nothing  we  read,  no  clue  of  reafon- 
ing,  but  they  furprife  and  come  upon  us  from  we  know 
not  what  quarter.  If  they  proceeded  from  the  mobility 
of  fpirits  ftraggling  out  of  order,  and  fortuitous  affe6lions 
of  the  brain,  or  were  they  of  the  nature  of  dreams^ 
why  are  they  not  as  wild,  Incoherent,  and  extravagant 
as  they  are  Is  it  not  much  more  reafoaable  to  ima¬ 
gine  that  they  come  by  the  order  and  direction  of  an 
all-feeing  and  all-gracious  God,  who  continually  watches 
over  us,  and  difpofes  every  thing  in  and  about  ut  for  the 
good  of  ourfelves  or  others  ?  not  to  fpeak  of  the  agree- 
ablenefs  of  this  notion  to  the  opinions  of  the  beft  and 
wifeft  men  in  all  ages  (a).  “  If  this,  then,  be  the  cafe,  as 
it  feems  to  be,  that  mens  minds  are  fufceptible  of  fuch 
inftnuations  and  imprejfions .  as  frequently,  by  ways  un¬ 
known,  do  afl'edl  them,  and  give  them  an  inclination 
towards  this  or  that;  how  many  things  (afks  our 
author)  may  be  brought  to  pafs  by  thefe  means  without 
fixing  rtf  K  ing  the  laws  of  nature,  any  more  than 

they  are  unfixed  when  one  man  alters  the  opinion  of 
another  by  throwing  in  his  way  a  book  proper  for  that 
purpofe 

All  this  may  be  effefted  either  by  the  immediate 
terpofition  of  Godhlmfeli,  or  by  that  of  beings 
and  in  nature  fuperior  to  us,  who  a6l  as  the  minifter3Cypgj.ior  to 
of  his  providence.  That  there  are  fuch  beings  we  can  as,  or  by 
hardly  doubt,  as  It  Is  m  the  highell  degree  improbable  the  Deity- 
that  fuch  imperfedf  beings  as  men  are  at  the  top  of  the 
fcale  of  created  exiftence.  And  fince  we  ourfelves,  by 
the  ufe  of  our  limited  powers,  do  often  alter  the  courfe 
4H2  of 


(a)  That  fuch  was  the  general  belief  ofthe  Greeks  In  the  days  of  Homer,  is  plain  from  that  poet  s  conttantty 
introducing  his  deities  into  the  narrative  of  his  poems,  and  teUiiig  us  that  Minerva,  or  fome  other  god,  a  tered  the 
minds  of  his  heroes.  “  By  this,”  fays  Plutarch,  “  the  poet  docs  not  mean  to  make  God  the  w.U  ot  man, 

but  only  move  him  to  will :  nor  docs  he  miraculoully  produce  the  appetites  tbcmfelves  in  men,  but  only  cauica 
fuch  imaginations  as  arc  capable  of  exciting  them.*' 
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Providence  of  things  vpithin  our  fpherc  from  what  they  would  be 
if  left  to  the  ordinary  laws  of  motion  and  gravitation, 
without  being  faid  to  alter  thofe  laws;  why  may  not  fu- 
perior  beings  do  the  fame  as  inftruments  of  divine  pro¬ 
vidence  ?  'rhis  idea  of  the  intervention  of  fuperior  na¬ 
tures  is  beautifully  illullrated  by  Thomfon  in  the  follow¬ 
ing  paffage : 

Thefe  are  the  haunts  of  meditation,  thefe 
The  feenes  where  ancient  bards  thhnfpiring  breath, 

'  Ecftatic,  felt ;  and  from  this  world  retir’d, 

Convers’d  with  angels  and  immortal  forms. 

On  gracious  errands  bent :  to  fave  th|  fall 
Of  virtue  ftruggling  on  the  brink  of  vice  ; 

In  waking  whifpers,  and  repeated  dreams. 

To  hint  pure  thought,  and  warn  the  favour’d  foul 
For  future  trials  fated  to  prepare. 

'  We  agree,  however,  with  Mr  Wollafton,  in  thinking 
the  power  of  thefe  beings  not  fo  large  as  to  alter  or  fuf- 
pend  the  general  laws  of  nature  (fee  Miracle)  ;  for 
the  world  is  not  like  a  bungling  piece  of  clock-work, 
which  requires  to  be  often  fet  backwards  or  forwards. 
We  are  like  wife  perfectly  fatlshed,  that  they  cannot 
change  their  condition,  to  ape  us  or  inferior  beings ; 
and  confequently  we  are  not  apt  hailily  to  credit  ilories 
of  portents  y  &c.  fuch  as  cannot  be  true,  unlefs  the  nature 
of  things  and  their  manner  of  exillence  were  occafionah 
ly  reverfed.  Yet  as  men  may  be  fo  placed  as  to  become, 
even  by  the  free  exercife  of  their  own  powers,  irifiruments 
of  God’s  particular  providence  to  other  men  ;  fo  may 
we  well  fuppofe  that  thefe  higher  beings  may  be  fo 
dijlrtbuted  through  the  univerfe,  and  fubje6f  to  fuch  an 
economy,  unknown  to  us,  as  may  render  them  alfo  in- 
ilruments  of  the  fame  providence  ;  and  that  they  may, 
in  proportion  to  their  greater  abilities,  be  capable,  ro«- 
Jlficntly  ni''*h  the  jaws  of  nature^  of  influencing  human  af- 
19  fairs  in  proper  places. 

next  proceed  to  Hate  fome  of  the  chief 
trine  of  '  obje£lions  which  in  ancient  or  modern  times  have  been 
Providence  brought  againll  the  opinion,  that  tlie  world  is  governed 
by  a  Divine  providence. 

From  the  i ,  The  firH  of  thefe  is  this,  that  tlie  fyjftem  of  natui^e 
imperfec-  contains  many  Imperfe£lions  which  It  ought  not  to  do 
if  it  be  the  work  of  a  perfectly  wife  and  good  Being. 
To  avoid  the  force  of  this  obje^lion,  fome  modern  wri¬ 
ters  have  deferted  the  ground  of  fapreme  and  abfo- 
lute  goodnefs,  which  the  ancient  theifts  always  occu¬ 
pied,  and  have  afferted  that  the  divine  perfe<ifion  con- 
iilis  in  unlimited  power  and  uncontrouled  fiipremacy 
of  will ;  that  confequently  the  Deity  does  not  always 
that  whicli  i-s  bell,  but  merely  what  he  himfelf  pleafes ; 
and  that  for  no  other  reafon  but  becaufe  he  nvills  to 
do  fo*  But  this  is  no  better  than  atheifm  itfelf..  For 
it  is  of  no  importance  to  us  whether  the  univerfe  is  go¬ 
verned  by  blind  fate  or  chance,  that  is  to  fay,  by  no¬ 
thing  at  all  ;  or  whether  it  is  governed  by  an  arbitrary 
fovereign  will  that  is  direded  by  chance,  or  at  leait  by 
a  I  no  principle  of  beneficence. 

AnlwcreJ.  The  true  anfwer  to  this  obje^fion  is,  that  no  created 
fyilem  can  have  every  perfe^ion,  becaufe  it  muft  necefla- 
rily  be  deftitute  of  feli-exiftence  and  independence  ;  and 
therefore  if  beings  deflit ute  of  fome  perfeclions  be  bet¬ 
ter  than  nothing,  it  was  worthy  of  infinite  power  and 
perfedi  goodnefs^io  create  fuch  beings.  In  our  prefent 
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ftate,  we  mortals  ftand  upon  too  low  ground  to  take  aProvidenAl 
commanding  view  of  the  virhole  frame  of  things.  We 
can  only  reafon  concerning  what  is  unknown  from  the 
little  that  is  within  our  reach.  In  that  little,  we  can 
fee  that  wifdom  and  goodnefs  reign ;  that  nature  al¬ 
ways  aims  to  produce  perfection  ;  that  many  falutary 
effeds  refult  even  from  the  thunder  and  the  florm  :  and 
vve  doubt  not  that  a  view  of  the  whole  flrudure  of  the 
univerfe  would  afford  an  additional  triumph  to  the 
goodnefs  and  flcill  of  its  great  Archited. 

We  fee  a  regular  afeent  In  the  fcale  of  beings  from 
mere  llfelefs  matter  up  to  man  ;  and  the  probability  is, 
that  the  fcale  continues  to  afeend  as  far  above  man  in 
perfedion  as  created  beings  can  poflibly  be  raifed. — 

The  foie  purpofe  of  God  in  creating  the  world  muff 
have  been  to  produce  happinefs  ;  but  this  would  be  moft 
effedually  done  by  creating,  in  the  firft  place,  as  many 
of  the  moft  perfect  clafs  of  beings  as  the  fyftem  could 
contain  ;  and  afterwards  other  claffes  lefs  and  lefs  per- 
fed,  till  the  whole  univerfe  fhould  be  completely 
full.  We  do  not  pofitively  affert  fuch  a  fcheme  of 
creation. 

Where  all  muft  full,  or  not  coherent  be ; 

And  all  that  rifes,  rife  in  due  degree, 

was  adually  in  the  divine  Archited’s  intention  ;  but 
that  it  is  pofiible,  is  fufliciently  obvious.  No  man  will 
pretend  to  fay,  that  this  earth  could  afford  a  comfoit- 
able  fubfiilence  to  a  greater  number  of  the  human  race, 
were  all  the  inferior  animals  annihilated,  than  It  could  j 

at  prefent,  fwarming  as  every  element  is  with  life. —  i 

Suppofe  then,  that  as  many  men  had  been  placed  at 
firft  upon  the  earth  as  it  could  poflibly  fupport,  and 
that  matters  had  been  fo  conftituted,  as  that  the  num¬ 
ber  fhould  never  have  been  either  increafed  or  diminifh- 
ed  ;  we  beg  leave  to  afk,  whether,  fince  there  would  have 
been  evidently  room  for  inferior  animals,  it  would  have 
been  moft  worthy  of  infinite  goodnefs  to  leave  the  whole 
globe  to  men,  or  to  introduce  into  it  different  orders  of 
lefs  perfed  beings,  which,  while  they  could  not  incom¬ 
mode  this  principal  inhabitant,  would  each  find  plea- 
fure  in  Its  own  exiftence  ?  To  this  queftion  different 
anfwers  cannot  furely  be  given.  Let  the  reader  then 
extend  his  view,  and  confider  the  univerfe,  which,  how¬ 
ever  vaft,  cannot  be  pofitively  Infinite,  as  one  fyftem  as 
^  much  united  as  the  feveral  parts  of  this  globe  ;  let  him 
fuppofe  that  there  w^ere  at  firft  created  as  many  of  the 
higheft  order  of  beings  as  it  could  have  contained  had 
creation  there  ftopt ;  let  him  remember  that  happinefs 
in  many  different  degrees  is  valuable  ; — and  he  will  not 
furely  think  It  any  imputation  on  the  goodnefs  of  God 
that  there  are  In  the  univerfe  many  beings  far  from  per- 
fedion.  The  moft  Imperfed  oi  thefe  are  by  themfelvet 
better  than  nothing ;  and  they  all  contribute  to  make 
up  a  fyftem  wLIch,  confidered  as  a  w^hole,  we  have 
every  reafon  to  believe  to  be  as  perfed  as  any  thing  not 
felf-exifteut  can  poflibly  be. 

2.  If  the  world  is  conduded  by  a  benevolent  objection 

dence,  how  came  evil  to  be  introduced  into  it  ?  I  bis  from  the 
queftion  has  perplexed  mankind  in  all  ages.  The  an-introduc- 
cient  Pedians  refolved  it,  by  afferting  the  exiftcnce  of^^^*^  of  evil^ 
two  gods,  Oromafdes  the  author  of  good,  and  Arima- 
nius  tiiC  author  of  evil..  From  them  the  Chriftian  he¬ 
retics  called  Manichces  borrowed  their  dodrine  of  two 
5  oppofite 
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Pfovidenee  oppoUtc  co-eternal  principles.  Both  the  Platonifts  and 

-  Stoics  afcribed  the  origin  of  evil  to  the  perverfenefs  or 

imperfedion  of  matter,  which  they  thought  the  Deity 
could  not  alter ;  and  Pythagoras  imagined  a  ftate  of 
pre-exiftence,  in  which  the  fouls  of  men  had  committed 
offences,  for  which  they  are  here  fuffering  the  punifh- 
ment.  But  thefe  hypothefes  are,  fome  of  them  impious, 
a3  and  all  unfatisfactory. 

Anfwcred,  Takinor  the  expreflion  in  its  moll  extenfive  fenfe,  the 
evils  to  which  the  human  race  are  expofed  may  be  re¬ 
duced  to  pain,  uneqfinefsy  dlf appoint  merit  of  appeiitexy  and 
deuth ;  of  which  not  one  could  have  been  wholly  pre¬ 
vented  without  occafioning greater  evils, inconfiftent  with 
the  perfed  goodnefs  of  the  Creator.  As  long  as  we 
have  folid  bodies  capable  of  motion,  fupported  by  food, 
fubjed  to  the  influence  of  the  atmofphere,  and  divifible, 
they  muff  neceffarily  be  liable  to  diffolution  or  death  : 
But  if  a  man  could  fuffer  death,  or  have  his  limbs  bro¬ 
ken,  without  feeling  pain,  the  human  race  had  been  long 
ago  cxtind.  A  fever  is  a  ftate  of  the  body  in  which 
the  fluids  are  in  great  diforder.  Felt  we  no  uneafinefs 
from  that  difordeis  we  fhould  have  no  inducement  to 
pay  the  proper  attention  to  our  ftate,  and  fhould  cer¬ 
tainly  die  unawares,  without  fufpeding  ourfelves  to  be 
in  danger ;  whereas,  under  the  prefent  adminiftration  of 
divine  providence,  the  pain  and  ficknefs  of  the  difeafe 
compel  us  to  have  recourfe  to  the  remedies  proper  for 
reftoring  us  to  foundnefs  and  to  health.  Of  the  unea- 
fineffes  to  which  we  are  liable,  and  which  are  not  the  ef- 
fcd  of  immediate  pain,  the  greateft  has  been  fometimes 
faid  to  arife  from  the  apprehenfion  of  death,  which 
conftantly  ftares  us  in  the  face,  and  frequently  embitters 
all  our  pleafures  even  in  the  hour  of  perfect  health.— 
But  this  dread  of  death  is  implanted  in  our  breafts  for 
the  very  beft  of  purpofes.  Had  we  no  horror  at  the 
apprehenfion  of  death,  we  fhould  be  apt,  whenever  any 
misfortune  befel  us,  to  quit  this  world  rafhly,  and  rufh 
unprepared  into  the  pi  efence  of  our  Judge  ;  but  the 
horror  which  attends  our  refledions  on  our  own  diffo- 
lution,  arifing  not  from  any  apprehenfions  of  the  pain  of 
dying,  but  from  our  anxiety  concerning  our  future  ftate 
of  exiftence,  tends  ftrongly  to  make  us  ad,  while  we  arc 
here,  in  fuch  a  manner  as  to  enfure  our  happinefs  here¬ 
after.  Add  to  this,  that  the  fear  of  death  is  the  great- 
eft  fupport  of  human  lav  s.  We  every  day  fee  perfons 
breaking  through  all  the  regulations  of  fociety  and 
good  life,  notwithftanding  they  know  death  to  be  the 
certain  confequence,  and  feel  all  the  horrois  of  it  that 
are  natural  to  man  i  and  therefore  were  death  divefted 
of  thefe  horrors,  how  infignificant  would  capital  puniih- 
ments  be  as  guardians  of  the  law,  and  how  infecure 
would  individuals  be  in  civil  fociety  ? 

W^ith  regard  to  the  unavoidable  misfortunes  and  an¬ 
xieties  of  our  prefent  ftate,  fo  far  from  being  truly  hurt¬ 
ful  in  themfelves,  they  are  proofs  of  divine  beneficence. 
When  we  fee  men  dilpleafed  with  their  fituation,  when 
we  hear  them  complain  of  the  difficulties,  tlie  miferies, 
and  the  cares  of  life,  of  the  haidihips  which  they  have 
undergone,  and  the  labours  v  hich  ftill  lie  before  them  ; 
ihftekd  of  accounting  them  unfortunate,  we  ought  to 
regard  them  as  adfive  beings,  placed  in  the  only  fitua¬ 
tion  that  is  fit  tor  the  improvement  of  their  nature. 
That  difeontent,  thefe  reftlefs  wilhes  to  Improve  th^ir 
condition,  are  fo  many  fnre  indications  that  their  facul¬ 
ties  will  not  languifii.  They  who  are  in  the  leaft  de- 
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gree  accuftomed  to  obferve  the  human  chara<fter,  know  Pfovidenc^ 
well  the  inftuence  which  pleafure  and  repofe  have  in  en- 
feebliiig  every  manly  principle,  and  how  capable  they 
are  of  attaching  us  even  to  a  fordid  and  difhoiiourable 
cxiftence- 

Happy  indeed  it  Is  for  the  human  race,  that  the 
number  of  thofe  men  is  fmall  whom  providence  has 
placed  in  fitaations  in  which  perfonal  adlivity  is  unne- 
ceffary.  By  far  the  greater  number  are  compelled  to 
exert  themfelves,  to  mix  and  to  contend  with  their  equals, 
in  the  race  of  fortune  and  of  honour.  It  is  thus  that 
our  powers  are  called  forth,  and  that  our  nature  reaches 
its  higheft  perfedfion.  It  is  even  perhaps  a  general 
truth,  that  they  who  have  ftruggled  with  the  greateft 
variety  of  hardlhips,  as  they  always  acquire  the  higheft 
energy  of  charadler,  fo  if  they  have  retained  their  in¬ 
tegrity,  and  have  not  funk  entirely  in  the  conteft,  fel- 
dom  fail  to  fpend  their  remaining  days  refpedlable  and 
happy,  fuperior  to  paflion,  and  fecured  from  folly  by 
the  pofffftion  of  a  wifdom  dearly  earned.  ^  24 

But  the  benefits  of  phyfical  evils  have  been  fet  in  aPhyficsl 
ftill  ftronger  light  by  a  great  mafter  of  moral  wifdom, 
who  was  himfelf  fubje<ft;  to  many  of  thofe  evils. 
man  is  a  moral  agent,  fent  into  this  world  to  acquire  good, 
habits  of  virtue  and  piety  to  fit  him  for  a  better  ftate, 
is  a  truth  to  which  no  confiftent  tlieift  will  for  a  mo¬ 
ment  refufe  his  affent.  But  almoft  all  the  moral  good 
which  is  left  among  us,  is  the  apparent  effedf  of  phyfical 
evil. 

Goodnefs  is  divided  by  divines  into  fobernefs,  righ- 
teoufnefs,  and  godliiiefs.  Let  it  be  examined  how  cachg^^''* 
of  thefe  duties  would  be  pradiifed  If  there  were  no  phyfi- 
cal  evil  to  enforce  it. 

Sobriety  or  temperance  is  nothing  but  the  forbear¬ 
ance  of  pleafure  ;  and  if  pleafure  was  not  followed  by 
pain,  who  would  forbear  it  ?  We  fee  every  hour  thofe 
in  whom  the  defire  of  prefent  indulgence  overpowers  all 
fenfe  of  paft,  and  all  forefight  of  future  mifery.  In  a 
remiflion  of  the  gout,  the  drunkard  returns  to  his  wine, 
and  the  glutton  to  liis  feaft  ;  and  If  neither  difeafe  nor 
poverty  were  felt  or  dreaded,  every  one  would  fink 
down  in  idle  fenfuality^,  without  any  care  of  others,  or 
of  himfelf.  To  eat  and  drink,  and  lie  down  to  llecp, 
would  be  the  whole  biifinefs  of  mankind. 

“  Righteoufnefs,  or  the  fyftem  of  focial  duty,  may  be 
fubdivided  into  jufticc  and  charity.  Of  juftice,  one  of 
the  heathen  fages  has  fliown,  with  great  acutenefs,  that 
it  was  impreffed  upon  mankind  only  by  the  inconveni¬ 
ences  which  injijftice  had  produced.  ‘  In  the  firft 
ages  (fays  he)  men  a(5ied  without  any  rule  but  the  im- 
pulfeof  defire;  they  pradiifed  iiij  11ft ice  upon  others,  and 
iuffered  it  from  others  in  their  turn  :  but  in  time  it  was 
difeovered,  that  the  pain  of  fuffering  wrong  was  greater 
than  the  pleafure  of  doing  it ;  and  mankind,  by  a  ge¬ 
neral  compadl,  fubmitted  to  the  reftraint  of  laws,  and 
refigned  the  pleafure  to  efcape  the  pain.’ 

Of  chanty,  it  is  fuperfiuoiis  to  obferve,  that  it  could 
have  no  pbee  if  there  were  no  want ;  for  of  a  virtue 
which  could  not  be  pradiifed,  the  oniiflion  could  not 
be  culpable.  Evil  is  not  only  the  occafioual  but  the 
efficient  cauie  of  charity  ;  we  are  incited  to  the  relief 
or  mifery  by  the  confcioufnefs  that  we  have  the  fame 
nature* with  the  fufferer  ;  that  we  are  in  danger  of  the 
fame  diftreffes,  and  ntay  fome  time  implore  the  fame  af- 
fiftauce. 

Codlineft 
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pfovMenee  «  Godlinefs  or  piety  is  elevation  of  the  mind  towards 
-Y— '  the  Supreme  Being,  and  extenfion  of  the  thoughts  of 
another  life.  The  other  life  is  future,  and  the  Supreme 
Being  is  inviilble*  None  would  have  recourfe  to  an 
invUible  power,  but  that  all  other  fubjeds  had  eluded 
their  hopes.  None  would  fix  their  attention  upon  the 
-future,  but  that  they  are  difeontented  with  the  prefent. 

If  the  fenfes  were  feafted  with  ijerpetual  pleafure,  they 
would  always  keep  the  mind  In  fubjeftion,  Reafon 
lias  no  authority  over  us  but  by  its  power  to  warn  us 
agamft  eviL 

‘‘  In  childhood,  while  our  minds  are  yet  unoccupied, 
religion  is  imprefled  upon  them  ;  and  the  firft  years  of 
almoft  all  who  have  been  well  educated  are  paffed  in  a 
regular  difeharge  of  the  duties  of  piety:  But  as  we 
advance  forward  into  the  crowds  of  life,  innumerable  de¬ 
lights  folicit  our  inclinations,  and  innumerable  cares 
didrad  our  attention.  The  tune  of  youth  is  paffed  in 
noify  frolics  ;  rnanhood  is  led  on  from  hope  to  hope, 
and  from  project  to  projeil ;  the  diffolutenefs  of  plea¬ 
fure,  the  inebriation  of  fuccefs,  the  ardour  of  expe6la- 
tion,  and  the  vehemence  of  competition,  chain  down 
the  mind  alike  to  the  prefent  feene  :  nor  is  it  remem¬ 
bered  Jiow  foon  this  mid  of  trifles  muft  be  feattered, 
and  the  bubbles  that  float  upon  the  rivulet  of  life  be 
loft  for  ever  in  the  gulph  of  eternity.  To  this  confide- 
'  ration  fcarce  any  man  is  awakened  but  by  fome  prefiing 
and  refiftlefs  evil  5  the  death  of  thofe  from  whom  he  de¬ 
rived  his  pleafures,  or  to  whom  he  deftined  his  pof- 
fefiions,  fome  difeafe  which  fhows  him  the  vanity  of 
all  external  acquifitions,  or  the  gloom  of  age  which  in¬ 
tercepts  his  profpe6is  of  long  enjoyment,  forces  him  to 
fix  his  hopes  upon  another  ftate  ;  and  when  he  has  con¬ 
tended  with  the  tempefts  of  life  till  his  ftrength  fails 
him,  he  flies  at  laft  to  the  fheltcr  of  religion. 

“  That  mlfery  does  not  make  all  virtuous,  experience 
too  certainly  informs  us;  but  it  is  no  lefs  certain, 
that  of  what  virtue  there  is,  mifery  produces  far  the 
greater  part.  *  Phyfical  evil  may  be  therefore  endured 
with  patience,  fince  it  is  the  caufe  of  moral  good  ;  and 
patience  itfelf  is  one  virtue  by  which  wc  are  prepared 
55  for  that  ftate  in  which  evil  (hall  be  no  more.*’ 

Ofejedion  'pjjg  calamities  and  the  hardships  of  our  prefent  ftate, 

of  moral  dence  ought  to  be  accuTcd,  that  in  every  point  of  view 
guile,  in  which  we  can  conlider  them,  they  afford  the  fureft 

proofs  of  the  wifdom  of  its  adminiftration,  and  of  its 
goodnefs  to  man. 

The  moft  ferious  difficulty  lies  In  accounting  for  the 
permifilon  of  moral  evil  or  guilt,  in  a  fyftem  governed 
by  infinite  benevolence  and  wifdom.  I'hofc  who  in  a 
cenfiftent  manner  hold  the  doftrine  of  the  abfolute  ne- 
ceffity  of  human  adlions  in  its  full  extent,  and  acknow¬ 
ledge  all  its  confequences,  find  it  eafy  to  elude  this  diffi¬ 
culty.  They  very  fairly  deny  the  exiftence  of  any  fuch 
thing  as  moral  evil  in  the  abftraQj  and  affert,  that  what 
we  call  a  crimey  is  nothing  more  than  an  a6lIon  which 
we  always  regard  with  a  painful  fenfation  ;  that  thefe 
apparent  evils  endure  only  for  a  time  ;  and  that  all  will 
at  laft  terminate  in  the  perfeftion  and  happinefs  of  cve- 
ry  intelligent  being. 

Anfwcred.  Upon  the  fyftem  of  liberty,  the  ftiorteft  anfwer  feems 
to  be  this :  that  fbme  things  are  abfolutely  impoffible, 
not  from  any  weaknefs  in  the  Deity,  but  becaufe  they 
infer  abfurdity  or  contradi£lion.  Thus  it  is  impoffible 


for  twice  two  to  be  any  thing  elfc  than  four ;  and  thusPf^^^idcnc^ 
it  is  impoffible  for  Omnipotence  itfelf  to  confer  felf- 
approbation  upon  an  intelligent  being  who  has  never 
tieferved  it ;  that  is  to  fay,  it  is  impoffible  for  a  man  of 
fenfe  to  be  pleafed  with  himfelf  for  having  done  a  cer¬ 
tain  aftiqn,  while  he  himfelf  is  confeious  that  he  never 
did  that  a6lion.  But  felf-approbation  conftitutes  the 
bigheft,  the  moft  unmlngled,  and  permanent  felicity,  of 
which  our  nature  Is  capable.  It  is  not  in  the  power 
of  Omnipotence  itfelf,  then,  to  beftow  the  higheft  and 
moft  permanent  felicity  of  our  nature;  it  muft  be  earned 
and  deferved  before  it  can  be  obtained.  In  the  fame 
manner  good  defert,  virtue  or  merit,  cannot  be  confer¬ 
red;  they  muft  be  acquired.  To  enable  us  to  acquire 
thefe,  we  muft  be  expofed  to  difficulties,  and  muft  fuf- 
fer  in  a  certain  degree.  If  thefe  difficulties  had  no  in¬ 
fluence  upon  our  condu^f  and  feelings,  if  they  expofed 
us  to  no  real  danger,  no  fabric  of  merit  and  of  felf- 
approbation  could  be  reared  upon  them.  All  that  the 
Supreme  Being  could  do  for  us,  was  to  confer  fuch  an 
original  conftitution  andcharafter  as  would  enable  us  to 
do  well  if  we  ftiould  exert  our  utmoft  powers.  The 
univerfe  is  not  ruled  by  favour,  but  by  juftice.  Com¬ 
plete  felicity  muft  be  purchafed.  Guilt  is  an  abufe  of 
our  freedom,  a  doing  ill  where  we  could  have  done  well, 
and  is  entirely  the  work  of  man.  Heaven  could  not 
avoid  permitting  its  exiftence,  and  expoling  ns  10  dan¬ 
ger  ;  for  temptation  is  neceffary  to  virtue,  and  virtue  is 
the  perfe£riou  of  our  nature,  our  glory,  and  our  happi¬ 
nefs.  *7 

The  permiffion  of  moral  evil  has  been  fo  ably  ac-  SmiplI- 
counted  for  by  Simplicius,  a  Pagan  writer,  and  there- 
fore  not  biaffed  by  any  partiality  to  the  Jewifh  or  Chri- 
ftian  Scriptures,  that  we  cannot  deny  ourfelves  the  plea¬ 
fure  of  laying  his  reafoning  before  our  readers  He 
afks  Whether  God  may  be  called  the  author  of* 
fin,  becaufe  he  permits  the  foul  to  ufc  her  liberty  ?  and^!^  pag  " 
anfwers  the  queftion  thus  :  186,  187. 

“  He  who  fays  that  God  fliould  not  permit  the  ex-fi,  SalmJf 
ercife  of  its  freedom  to  the  foul,  muft  affirm  one  of 
thefe  two  things  ;  either  that  the  foul,  though  by  na¬ 
ture  capable  of  indifferently  choofing  good  or  e^dy  ftxould 
yet  be  conftantly  prevented  from  choofing  evil ;  or  elfc 
that  it  ffiould  have  been  made  of  fuch  a  nature  as  to 
have  no  po^er  of  choofing  evil. 

‘‘  The  former  affeition  (continues  he)  is  irrational 
and  abfurd  ;  for  what  kind  of  liberty  would  that  be  in 
which  there  ffiould  be  no  freedom  of  choice  ?  and  what  \ 

choice  could  there  be,  if  the  mind  were  conftantly  re- 
ftrained  to  one  fide  of  every  alternative  ?  With  refpedl 
to  the  fecond  affertion,  it  is  to  be  obferved  (fays  he), 
that  no  evil  is  in  itfelf  defirable,  or  can  be  chofen  at 
e^lL  But  if  this  power  of  determining  itfelf  either 
way  in  any  given  cafe  rnuft  be  taken  from  the  foul,  it 
muft  either  be  as  fomething  not  good,  or  as  fome  great 
evil.  But  whoever  faith  fo,  does  net  confider  how  marry 
things  there  are  which,  though  accounted  good  and 
defirable,  are  yet  never  put  in  competiton  with  this  free¬ 
dom  of  will :  for  without  it  we  ffiould  be  on  a  level  with 
the  brutes ;  and  there  is  no  perfon  who  would  rather.be 
a  brute  than  a  man.  If  God  then  ffiows  his  goodnefs 
in  giving  to  inferior  beings  fuch  jperfe<ftions  as  are  far 
below  this,  is  it  incongruous  to  the  divine  nature  and 
goodnefs  to  give  man  a  fclf-determining  power  over  his 
adions,  and  to  permit  him  the  free  excrcife  of  that 

power  ? 


PRO  [ 

'frovidence  powr  >  Had  God,  to  prevent  man^s  fin,  taken  away 
1—  the  liberty  of  his  will,  he  would  likewife  have  deftroyed 

the  foiincfetion  of  all  virtue,  and  the  very  nature  of  man ; 
for  there  could  be  no  virtue  were  there- not  apoflibility 
of  vice ;  and  man’s  nature,  had  it  continued  rational, 
would  have  been  divine,  becaufe  impeccable.  There¬ 
fore  (continues  he),  though  we  attribute  to  God,  as  it* 
author,  this  felf-detcrmining  power,  which  is  fo  necef- 
fary  in  the  order  of  the  univerfe  ;  we  have  no  reafon  to 
attribute  to  him  that  evil  which  comes  by  the  abufc  of 
liberty  :  For  God  doth  not  caufe  that  averfion  from 
good  which  is  in  the  foul  when  it  fins  ;  he  only  gave  to 
the  foul  fuch  a  power  as  might  turn  itfclf  to  evil.  Out 
of  which  he  produces  much  good,  which,  without  fuch 
a  power,  could  ncft  have  been  produced  by  Omnipotence 
itfelf.”  So  confonant  to  the  dodrine  of  our  feriptures 
is  the  reafoning  of  this  opponent  of  the  writings  of 
Mofes  1  Fas  tji  et  ah  hojle  doceri. 

The  lad  objedion  to  the  belief  of  a  divine  provT- 
dence  arifes  from  the  apparent  eonfufion  of  human  af¬ 
fairs,  that  all  things  happen  alike  to  all,  that  bad  men 
are  profperous,  and  that  a  total  want  of  juftice  appears 
to  attend  the  divine  adminiftrations.  Even  the  belli 
men  have  at  times  been  Ihaken  by  this  confideration. — 
But  there  are  many  reafons  for  rendering  this  world  a 
mixed  feene  ;  it  would  become  unfit  for  a  date  of  trial 
and  of  education  to  virtue  were  it  otherwife. 

It  has  been  Ihown  already,  that  phyfical  evil  is  the 
parent  of  moral  good;  and  therefore  it  would  be  abfurd 
to  expe£l  that  the  virtuous  Ihould  be  entirely  exempt¬ 
ed  from  that  evil.  For  the  occafional  profperity  of  the 
wicked,  many  reafons  have  been  afiigned  even  by  thofe 
who,  in  their  difquifitions,  were  not  guided  by  that  re¬ 
velation  which  has  brought  to  light  life  and  immorta¬ 
lity.  God  (fays  Plutarch)  fpares  the  wicked,  that 
he  may  fet  to  mankind  an  example  of  forbearance,  and 
teach  them  not  to  revenge  their  injuries  too  haftily  on 
each  other.  He  fpares  fome  wicked  men  from  early 
punilhment,  in  order  to  make  them  inftruments  of  his 
jultice  in  punifhing  others.  And  he  fpares  all  for  a 
time,  that  they  may  have  leifure  for  repentance  ;  for 
men  (fays  the  fame  excellent  moralift)  look  at  nothing 
further,  in  the  punllhmeiits  which  they  inflidf,  than  to 
fatisfy  their  revenge  and  malice,  and  therefore  they  pur- 
fue  thofe  who  have  offended  them  with  the  utmoff  rage 
and  eagernefs ;  whereas  God,  aiming  at  the  cure  of 
thofe  who  are  not  utterly  incurable,  gives  them 
Ar<r0«<  A'po*®  ,  time  to  be  converted.” 

But  this  objedlion  receives  the  bell  folution  from  the 
dodrine  of  the  immortality  of  the  human  foul. 

- And  fee  ! 
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In  life  was  gall  and  bitternefs  of  foul : 

Why  the  lone  widow  and  her  orphans  pin’d 
In  ftarving  folitude  ;  while  luxury. 

In  palaces,  lay  ftrainlng  her  low  thought. 

To  form  unreal  wants :  why  heav’n-born  truth. 

And  moderation  fair,  wore  the  red  marks 
Of  fuperftition’s  fcourge  ;  why  licens’d  pain. 

That  cruel  fpoiler,  that  embofom’d  foe, 

Imbitter’d  all  our  blifs.  Ye  good  diftrefl ! 

Ye  noble  few  I  who  here  unbending  (land 
Beneath  life’s  preffurc,  yet  bear  up  a  while, 

And  what  your  bounded  view,  which  only  faw 
A  little  part,  deem’d  evil,  is  no  more  : 

The  ftorms  of  wintry  time  will  quickly  pafs. 

And  one  unbounded  fpring  encircle  all. 

Thomfon^s  Winter, 

pRoriDENCE^Pfantatioriy  a  colony  of  New-England, 
which,  with  Rhode-ifland,  formerly  conftituted  a  char¬ 
ter  government.  Its  chief  town  is  Newport. 

Providence,  one  of  the  lead  of  the  Bahama  iflande 
in  the  American  ocean,  but  the  bell  of  thofe  planted 
and  fortified  by  the  Englifh.  It  is  feated  on  the  call 
fide  of  the  gulph  of  Florida.  W.  Long.  77*  35*  N.  Lat. 
25.  o. 

PROVINCE,  in  Roman  antiquity,  a  country  of  con- 
fiderable  extent,  which,  upon  being  entirely  reduced, 
under  the  Roman  dominion,  was  new-modelled  accord¬ 
ing  to  the  pleafure  of  the  conquerors,  and  fubje^ted  to 
the  command  of  annual  governors,  fent  from  Rome  ; 
being  commonly  obliged  to  pay  fuch  taxes  and  contri¬ 
butions  as  the  fenate  thought  fit  to  demand. 

Of  thefe  countries,  that  part  of  France  next  the  Alps 
was  one,  and  Hill  retains  the  name  Provence, 

Nicod  derives  the  word  a  procul  vivendo^  “  living 
afar  off but  it  is  better  deduced  from  pro  and  vinco 
I  overcome.” 


Providence 

II 

Provoft. 


The  im- 
morulity 
of  thn  foul 
the  be  ft  an- 
fwer  to 

thib  objec¬ 
tion. 


’Tis  come,  the  glorious  morn  !  the  fccond  birth 
Of  heav’n  and  earth  !  awakening  nature  hears 
The  nevj  creating  nvord^  and  Harts  to  life. 

In  every  helght’ned  form,  from  pain  and  death 
For  ever  free.  The  great  eternal  jeheme^ 
Involving  all,  and  in  2i  perfeP  nvhole 
Uniting,  as  the  profped  wider  fpreads, 

To  reafon ’s  eye  cleared  up  a-pace. 

Ye  vainly  wife  !  Ye  blind  prefumptuous !  now, 
Confounded  in  the  dull,  adore  that  Pow’r 
And  Wifdom  oft  arraign’d ;  fee  now  the  caufe, 
Why  unaffiiming  worth  in  fecret  liv’d 
And  died  neglected :  why  the  good  man’s  (hare 


Province,  in  geography,  a  divirioii  of  a  kingdom 
or  Hate,  comprifing  feveral  cities,  towns,  &c.  all  under 
the  fame  government,  and  ufually  dlllinguilhed  by  the 
extent  either  of  the  civil  or  ecclefiallical  jurifdidlion. 

The  church  diilinguifhes  its  provinces  by  archbilhop- 
rics  ;  in  which  fenfe,  England  is  divided  into  two  pro¬ 
vinces,  Canterbury  and  York. 

The  United  Provinces  are  feven  provinces  of  the  Ne¬ 
therlands,  who,  revolting  from  the  Spanifh  dominion, 
made  a  perpetual  alliance,  offenfive  and  defenfive,  at 
Utrecht,  anno  1579.  See  United  Provinces, 

PROVINCIAL,  fometliing  relating  to  a  province. 
It  alfo  denotes,  in  Romilh  countries,  a  perfon  who  ha» 
the  diredlion  of  the  feveral  convents  of  a  province. 

PROVISIONS,  in  a  militsiry  fenfe,  implies  all  man¬ 
ner  of  eatables,  food  or  provender,  ufed  in  an  army, 
both  for  man  and  beall. 

PROVOST  of  a  city  or  town,  is  the  chief  muni¬ 
cipal  magillrate  in  feveral  trading  cities,  particularly 
Edinburgh,  Paris,  &c.  being  much  the  fame  with  mayor 
in  other  places.  Pie  prelides  in  city-courts,  and,  to 
gether  with  the  bailies,  w'ho  are  his  deputies,  deter 
mines  in  all  differences  that  arife  among  citizens. 

The  provofl  of  Edinburgh  is  called  /orr/,  and  th^ 
fame  title  is  claimed  by  the  provoft  of  Glafgow.  The 
former  calls  yearly  conventions  of  the  royal  boroughti 
to  Edinburgh  by  his  miflives,  and  is,  ex  o^cio^  prefideiit 
to  the  convention  v/hen  met. 

Pro- 
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I'rovoft  PnorosT,  or  Preoot-Royfil,  a  fort  of  inferior  judge 
II  formerly  ellablillied  throughout  France,  to  take  cog- 
Prudtn  ^  nj^ance  of  all  civil,  perfonal,  real,  aad  mixed  caufes, 

among  tlie  people  only.  ^ ,  rj  .  , 

Grand  Profo^t  of  France^  or  of  the  houjehold^  nad 
jnrifdiftion  in  the  king’s  houfe,  and  over  the  officers 
therein  ;  looked  to  the  policy  thereof,  the  regulation  of 
provifions,  &c. 

Grand  Profost  of  the  Conjlahk^  a  judge  who  ma- 
rages  proceffes  againft  the  foldiers  in  the  army  who 
have  committed  any  crime. 

He  has  four  lieutenants  dlftributed  throughout  the 
army,  called  provqfts  of  the  army^  and  particularly  pro- 
vofts  ill  the  feveral  regiments. 

Profost  Marjhal  of  an  Jrmy^  is  an  officer  appoint¬ 
ed  to  feize  and  Secure  deferters,  and  all  other  crimi¬ 
nals.  He  is  to  hinder  foldiers  from  pillaging,  to  in- 
dia  offenders,  and  fee  the  fentence  palTed  on  them  ex- 
tcuted.  He  alfo  regulates  the  weights  and  meaiurcs, 
and  the  price  of  proviflons,  &c.  in  the  army.  For. 
the  difcharge  of  his  office,  he  has  a  lieutenant,  a  clerk, 
and  a  troop  of  marfhal-men  on  honeback,  as  alfo  an 
executioner. 

There  is  alfo  a  provoft-marfhal  in  the  navy,  who  hath 
charge  over  prifoners,  &c. 

The  French  alfo  had  aprovoft-general  of  the  marines, 
whofe  duty  it  was  to  profecutc  the  marines  when  guilty 
of  any  crime,  and  to  make  report  thereof  to  the  coun¬ 
cil  of  war ;  befides  a  marine  provoft  in  every  veffel,  who 
was  a  kind  of  gaoler,  and  took  the  prifoners  into  his 
jcare,  and  kept  the  veffel  clean. 

Profosts  of  the  Marjhals,  were  a  kind  of  lieutenants 
of  the  marffials  of  France  ;  of  thcfe  there  were  1 8o  feats 
in  France;  their  chief  jurifdiaion  regarded  highwaymen, 
footpads,  houfe-breakers,  &c. 

Profost  of  the  Minty  a  particular  judge  inftituted  for 
the  apprehending  and  profecuting  of  falfe  coiners.^ 
Provost,  or  Prevoty  in  the  king’s  ftables  ;  his  of¬ 
fice  is  to  attend  at  court,  and  hold  the  king’s  ftirrup 
when  he  mounts  his  horfe.  There  are  four  provofts  of 
this  kind,  each  of  whom  attends  in  his  turn,  montlily. 

PROW,  denotes  the  head  or  fore-part  of  a  fhip, 
particularly  in  a  galley  ;  being  that  which  is  oppoate 

to  the  poop  or  ftem.  ,  .  r  r  • 

PROXIMITY,  denotes  the  relation  of  nearnefs,  ei¬ 
ther  in  refpedl  of  place,  blood,  or  alliance. 

PRUDENCE,  in  ethics,  may  be  defined  an  ability 
judging  what  Is  beft,  in  the  choice  both  of  ends  and 
means.  According  to  the  definition  of  the  Roman  mo- 
ralift,  Offiiiisy  lib.  i.  cap.  43.  prudence  is  the  know¬ 
ledge  of  what  is  to  be  defired  or  avoided.  According¬ 
ly,  he  prudentia  ( t)e  Pegibusy  lib.  i. )  to  be  a  con- 

traaion  of  providentia.  or  forefight.  Plato  ( De  Legihus, 
Hb.  ili. )  calls  this  the  leading  virtue  ;  and  Juvenal,  Sat.  x. 
obferves, 

Nullum  numen  ahef  ft  Jit  prudentla. 

The  idea  of  prudence  includes  or  due  conful- 

tation  ;  that  is,  concerning  fuch  things  as  demand  con- 
fultation  in  a  right  manner,  and  for  a  competent  time, 
that  the  refolution  taken  up  may  be  neither  too  preci¬ 
pitate  nor  too  How  ;  and  or  a  faculty  gf  difeern- 

ing  proper  means  when  they  occur ;  and  to  the  perfec¬ 
tion  of  prudence,  thefe  three  things  aie  farther  required, 
viz.  or  a  natural  fagacity  ;  prefence  of 


6  ]  PRO 

mind,  or  a  ready  turn  of  thought ;  and  or  expc- Prudcntlu* 

rience.  The  extremes  of  prudence  arc  craft  or  cunning  I! 
on  the  one  hand,  wliich  is  the  purfuit  of  an  ill  end  by 
dire6t  and  proper  though  not  honeil  means  ;  and  folly 
on  the  other,  which  is  either  a  miftake,  both  as  to  the 
end  and  means,  or  profecuting  a  good  end  by  foreign 
and  improper  means.  Grove's  Moral  Pbtlofophyy  vol. 
ii.  chap.  ii.. 

PRUDENTIUS,  orAuRELius  Prudentius  Cle¬ 
mens,  a  famous  Chriftian  poet,  under  the  reign  of  The- 
odofius  the  Great,  who  was  born  .|in  Spain  in  the  year 
348.  He  firfl  followed  the  profeffiwn  of  an  advocate, 
was  afterwards  a  judge,  then  a  foldier,  and  at  length 
had  an  honourable  employment  at  court.  We.  have  a. 
great  number  of  his  poems,  which,  from  the  choice  of 
his  fubjecls,  may  be  termed  Chrijl'tan  poems ;  but  the 
ftyle  is  barbarous,  and  very  different  from  the  purity  of 
the  Auguftan  age.  The  moft  efteemed  editions  of 
Prudentius’s  works  are  that  of  Amfterdani,  in  1667, 
with  Heinfius’t^  Notes,  and  that  of  Paris  iu  1687,  in 
ufum  Delphini* 

PRUNELLA,  in  botany  :  A  genus  of  the  gymno- 
fpermia  order,  belonging  to  the  didynamia  clafs  of  plants ; 
and  in  the  natural  method  ranking  under  the  1 2th  order, 
holoracea.  The  filaments  are  bifurcated,  with  an  anthera 
only  on  one  point ;  the  fligma  Is  bifid. 

PRUNES,  are  plums  dried  in  the  funfiiine,  or  in 
an  oven. 

PRUNING,  in  gardening  and  agriculture,  is  the 
lopping  off  the  fuperfiuous  branches  of  trees,  in  order  to 
make  them  bear  better  fruit,  grow  higher,  or  appear 
more  regular. 

Pruning,  though  an  operation  of  ver)"  general  ufe,  is 
neverthelefs  rightly  iinderflood  by  few  ;  nor  is  it  to  be 
learned  by  rote,  but  requires  a  flridl  ohfervatlon  of  the 
different  manners  of  growth  of  the  feveral  forts  of  fruit- 
trees  ;  the  proper  method  of  doing  which  cannot  be 
known  without  carefully  obferving  how  each  kind  is 
naturally  difpofed  to  produce  its  fruit :  for  fomc  do  this 
on  the  fame  year’s  wood,  as  vines ;  others,  for  the  moll 
part,  upon  the  former  year’s  wood,  as  peaches,  necta¬ 
rines,  &c. ;  and  others  upon  fpurs  which  are  produced 
upon  wood  of  three,  four,  &c.  to  fifteen  or  twenty 
years  old,  as  pears,  plums,  cherries,  &c.  Therefore,  in 
order  to  the  right  management  of  fruit-trees,  provifioii 
fhould  always  be  made  to  have  a  fufficient  quantity  of 
bearing  wood  In  every  part  of  the  trees ;  and  at  the  fame 
time  there  fhould  not  be  a  fuperfluity  of  ufelefs  branches, 
which  would  exhauft  the  strength  of  the  trees,  and  caufe 
them  to  decay  in  a  few  years. 

The  reafons  for  pruning  of  fruit-trees,  are,  i.  To 
preferve  them  longer  in  a  vigorous  bearing-flate ;  2.  To 
render  them  more  beautiful ;  and,  3.  To  caufe  the  fruit 
to  be  larger  and  better  tailed. 

The  general  inflrudlons  for  pruning  are  as  follow. 

The  greatefl  care  ought  to  be  taken  of  fruit-trees  In  the 
fpring,  when  they  are  in  vigorous  growth ;  which  is  the 
only  proper  feafon  for  procuring  a  quantity  of  good 
wood  in  the  different  parts  of  the  tree,  and  for  difpla- 
ciiig  all  ufelefs  branches  as  foon  as  they  are  produced, 
in  order  that  the  vigour  of*  the  tree  may  be  entirely 
diflributed  to  fuch  branches  only  as  are  defigned  to  re¬ 
main.  For  this  reafon  trees  ought  not  to  be  negleCled 
in  April  and  May,  when  their  fhoots  are  produced  : 
however,  thofe  branches  which  are  intended  for  bearing 

the 
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Pruning,  tTie  Tucceeding  year  (liould  not  be  fhortened  during  the 
---'"Y — time  of  their  growth,  becaufe  this  would  caufe  them  to 
produce  two  lateral  flioots,  from  the  eyes  below  the 
place  where  they  were  flopped,  which  wmuld  draw 
much  of  the  ftrength  from  the  buds  of  the  firft  flioot : 
and  if  the  two  lateral  fhoots  are  not  entirely  cut  away 
at  the  winter-pruning,  they  will  prove  injurious  to  the 
tree.  This  is  to  be  chiefly  underftood  of  ftone-fniit 
and  grapes  ;  but  pears  and  apples,  being  much  harder, 
fuffer  not  fo  much,  though  it  is  a  great  difadvantage  to 
thofe  alfo  to  be  thus  managed.  It  muft  likewife  be  re¬ 
marked,  that  peaches,  neftarines,  apricots,  cherries,  and 
plums,  are  always  in  the  greateft  vigour  when  they  are 
leail  maimed  by  the  knife  ;  for  where  large  branches 
are  taken  off,  they  ai'e  fubje6l  to  gum  and  decay.  It 
is  therefore  the  moll  prudent  method  to  rub  off  all  ufe- 
lefs  buds  when  they  arc  firll  produced,  and  to  pinch 
others,  where  new  flioots  are  wanted  to  fupply  the  va¬ 
cancies  of  the  wall ;  by  which  management  they  may 
be  fo  ordered  as  to  want  but  little  of  the  knife  in  winter- 
pruning.  The  luanagement  of  pears  and  apples  Is  much 
the  fame  with  tliefe  trees  in  fumm.er;  but  in  winter  they 
muft  be  veiy^  differently  pruned :  for  as  peaches  and  nec¬ 
tarines,  for  tlie  moft  part,  pi*oduce  their  fruit  upon  the 
former  year’s  wood,  and  muft  therefore  have  their  bran¬ 
ches  fliortened  according  to  their  ftrength,  in  order  to 
produce  nev/  flioots  for  the  fucceeding  year ;  fo,  on  the 
contrary,  pears,  apples,  plums,  and  cherries,  producing 
their  fruit  upon  fpurs,  which  come  out  of  the  wood  of 
five,  fix,  and  feven  years  old,  fliould  not  be  fhortened, 
becaufe  thereby  tliofr  buds  which  were  naturally  difpofed 
to  form  thefe  fpiirs,  would  produce  wood-branches  ;  by 
which  means  the  trees  would  be  filled  with  wood,  but 
would  never  produce  much  fruit.  The  branches  of 
flandard-tre.es  ihoukl  never  be  fliortened  uiilefs  where 
they  are  very  luxuriant,  and,  by  growing  irregularly  on 
one"  fide  of  the  trees,  attradl  the  greateft  pait  of  the  fap, 
by  which  means  the  other  parts  are  either  unfurnifhed 
with  branches,  or  are  rendered  very  weak  ;  in  which 
cafe  the  branch  fhoiild  be  fhortened  down  as  low  as  is 
ueceffary,  in  order  to  obtain  more  branches  to  fill  up 
the  hollow  of  the  tree:  but  this  is  only  to  be  underftood 
of  pears  and  apples,  which  will  produce  flioots  from 
wood  of  three,  four,  or  more  years  old  ;  whereas  moft 
forts  of  ftone-fruit  will  gum  and  decay  after  fiich  ampu¬ 
tations  :  whenever  this  happens  to  ftone  fruit,  it  ihould 
be  remedied  by  ftopping  or  pinching  thofe  fhoots  in  the 
fpring,  before  they  have  obtained  too  much  vigour, 
which  will  caufe  them  to  piifti  cut  fide-branclies ;  but 
this  muft  be  done  w  ith  caution.  You  muft  alfo  cut 
Out  all  dead  or  decaying  brunches,  which  caufe  their 
heads  to  look  ragged,  and  alio  attradl  noxious  particles 
from  the  air :  in  doing  of  this,  you  fliould  cut  them 
clofe  down  to  the  place  where  they  were  produced, 
othcrw’ife  that  part  of  the  branch  which  is  left  will  alfo 
decay,  and  prove  equally  hurtful  to  the  reft  of  the  tree; 
for  It  feldom  happens,  when  a  branch  begins  to  decay, 
that  It  does  not  die  quite  down  to  the  place  where  it 
was  produced,  and  if  permitted  to  remain  long  uncut, 
often  Iiifi  6ls  feme  of  the  other  parts  of  the  tree.  If  the 
branches  cut  off  are  large,  it  wdll  be  very  proper,  after 
having  fmeolhed  the  cut  part  exadly  even  wdth  a  knife, 
cliificl,  or  hatchet,  to  put  on  a  plafter  of  grafting  clay, 
which  will  prevent  the  wet  from  foaking  into  the  tree 
at  the  wounded  part.  All  fucli  branches  as  run  acrofs 
each  other,  and  occafion  a  confufion  in  the  head  of  the 
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tree,  fliould  be  cut  off;  and  as  there  are  frequently 

young  vigorous  flioots  on  old  trees,  wbich  rife  from  the'""^**’^ 

old  branches  near  the  trunk,  and  grow"  upright  Into 

the  head,  thefe  fliould  be  carefully  cut  out  every  year, 

left,  by  being  permitted  to  grow,  they  fill  the  tree  too 

full  of  wood. 

As  to  the  pruning  of  foreft-trees,  if  they  be  large,  It 
is  belt  not  to  prune  them  at  all ;  yet,  if  there  be  an  ab- 
folute  neceffity,  avoid  taking  off  large  boughs  as  much 
as  poffible.  And,  t.  If  the  bough  be  fmall,  cut  itr 
fmooth,  clofc,  and  Hoping.  2.  If  the  branch  be  large, 
and  flic  tree  old,  cut  it  off  at  three  or  four  feet  from 
the  ftem.  3.  If  the  tree  grow  crooked,  cut  it  off  at 
the  crook,  floping  upward,  and  nurle  up  one  of  the  moft 
promifing  flioots  for  a  new  ftem.  4.  If  the  tree  grow 
top-heavy,  its  head  muft  be  lightened,  and  that  by 
thinning  the  boughs  that  grow  out  of  the  main  branches. 

But  if  you  would  have  them  fpring,  mb  off  the  budsy 
and  (hroud  up  the  fide-flioots.  5.  If  the  fide-bough  ftill 
break  out,  and  the  top  be  able  to  fuftain  itfelf,  give  the 
boughs  that  put  forth  in  fpring  a  pruning  after  Mldfum- 
mer,  cutting  them  clofe. 

PHUNUS,  in  botany  :  A  genus  of  the  monogynia 
order,  belonging  to  the  icofandria  clafs  of  plants ;  and 
in  the  natural  method  ranking  under  the  36th  order, 

Pomacea,  The  calyx  is  qiiinquefid.  Inferior ;  there  are 
five  petals ;  the  fruit  is  a  plum,  having  a  kernel  w’ith 
prominent  futures.  There  are  1 5  fpecies,  of  which  fix 
are  cultivated  in  Britain :  they  are  originally  natives  of 
America  and  Siberia. 

I.  The  domeftica,  or  common  plum-tree,  grows  20 
or  30  feet  high,  garnlfhed  with  oval,  fpear-fliaped  leaves, 
and  with  the  pedunciill  for  the  moft  part  fiiigle,  termi¬ 
nated  by  flowers,  fiiccecded  by  plums  of  many  different 
colours,  flzes,  and  fliapcs  in  the  varieties.  2.  The  in- 
fititia,  wild-pliim,  or  bullace-tree,  grows  12  or  15  feet 
high  ;  the  branches  fomevvhat  fpinous ;  the  leaves  oval, 
hairy  underneath  ;  and  the  peduncull  by  pairs,  termina¬ 
ted  by  white  flowers  fucceeded  byTmall,  round,  plum- 
like,  fruit  of  different  colours  in  the  varieties.  3.  The 
fpinofa,  black-thorn,  or  floe-tree,  grmvs  10  or  12  feet 
high,  very  branchy  and  bufliy  quite  from  bottom,  arm¬ 
ed  with  llrong,  (harp  fpines,  fmall,  fpear-lhaped,  fmooth 
leaves,  pedunculi  growing  flngly>  terminated  by  flow^ers, 
fucceeded  by  fmall,  round,  black  cherries  in  autumn. 

It  grows  wdld  ever^wvhere  in  hedges  and  woods  ;  and 
Is.very  proper  for  planting  field  hedges,  being  of  very 
quick  and  clofe  growth.  4.  The  cerafus,  or  common 
cherry-tree,  grows  20  feet  or  more  In  height,  garniflied 
with  oval  clufters  of  lanceolate,  fmooth  leaves,  umbellate 
flow"ers,  fucceeded  by  clufters  of  red  roundlfli  fruit  of 
different  fizes  and  properties  in  the  varieties.  Hanbury 
fays,  ‘‘  were  this  tree  fcarce,  and  with  much  difficulty 
propagated,  every  man,  though  poffeffed  of  a  fingle  tree 
only,  would  look  upon  it  as  a  treafure  ;  for  befides  the 
charming  appearance  thefe  trees  have,  when  befnowed, 
as  it  were,  all  over  with  bloom  in  the  fpring,  can  any 
tree  in  the  vegetable  tribe  be  conceived  more  beautiful, 
ftriking,  and  grand,  than  a  well-grown  ^  and  healthy 
chcn7-tree,  at  that  period  when  the  fruit  is  ripe.” 

The  many  kinds  of  cherry-trees  afford  an  almoft  end- 
lefs  variety  ;  all  differing  in  fome  refpe6l  in  their  man¬ 
ner  of  fliootlng,  leaves,  flowers,  or  fruit :  two  in  parti¬ 
cular  demand  admilTion  into  the  pleafure- garden  ;  the 
double-bloffomed  and  the  red-flowering.  The  pleafing 
(how  the  common  cherry-tree  makes  when  in  blow  is 
4  I  known 
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known  to  all;  but  that  of  the  doublc.blolTomed  is  much 
more  enchanting.  It  blonbms  like  the  other  in  May  ; 
the  flowers  are  produced  in  large  and  noble  clullers ; 
for  each  feparate  flower  is  as  double  as  a  rofc,  is  very 
larf^'C,  and  placed  on  long  and  lleiider  footftulks,  fo  as 
to  occalion  the  branches  to  liave  an  air  of  eafe  and  free- 
corn.  I'hey  are  of  a  piu'e  white ;  and  tlie  trees  will  be 
fo  profufely  coveVed  with  them,  as  to  chai'm  the  imagi¬ 
nation.  Standards  of  thefe  trees,  when  viewed  at  a 
diflance,  have  been  compared  to  balls  of  fnow  ;  and  the 
nearer  we  approach,  the  greater  pleafure  we  nceive. 
’rhefe  trees  may  be  kept  as  dwarfs,  or  trained  up  to 
ftandards  ;  fo  that  there  is  no  garden  or  plantation  to 
which  they  will  not  be  fuitable.  By  the  multiplicity 
of  the  petals  the  or  gans  of  generation  are  dellroyed  ;  fo 
that  thofe  flowers  which  are  really  full  are  never  fuc- 
ceeded  by  any  fruit. 

The  red-flowering  clierr)'-tree  differs  in  no  refpeft 
from  the  common  cherry-tree,  only  that  the  flowers  are 
of  a  pale-red  colour,  and  by  many  arc  efteemed  on  that 
account.  Befides  the  ornament  and  utility  afforded  us 
by  the  flowers  and  fruit  of  the  cherry,  its  timber  is  a 
further  inducement  for  propagating  it ;  more  cfpecially 
that  of  thefmall  black  wilding  fort;  which  may  perhaps 
with  propriety  be  confidered  as  tlie  genuine  fpecies,  and 
a  native  of  this  ifland.  Be  this  as  it  may,  it  will  grow, 
in  a  foil  and  iituation  it  affedls,  to  be  a  large  timber 
tree ;  which,  if  taken  in  its  prime  before  it  become 
tainted  at  the  heart,  will  turn  out  perhaps  not  lefs  than 
a  ton  of  valuable  materials,  peculiarly  adapted  to  the 
purpofes  of  furniture.  The  grain  is  fine,  and  the  colour 
nearly  approaching  to  that  of  mahogany,  to  which  va¬ 
luable  wood  it  comts  nearer  than  any  other  wliicli  this 
country  produces.  5.  The  avlimi,  or  great  wild-cherry 
tree,  grows  40  or  50  feet  high,  having  oval,  fpear-flia- 
ped  leaves,  downy  underneath,  witli  umbellate  felfile 
clufters  of  white  flowers,  fuccceded  by  finall  round  fruit 
of  different  properties  in  the  varieties^  6.  The  padus, 
or  common  bird-cherry  tree,  grows  15  or  20  feet  high, 
of  a  fhrub-like  growth,  with  a  fpreading  head,  large, 
oblong,  rough,  ferrated  leaves,  having  two  glands  at  the 
back  of  the  bafe  like  the  other,  and  with  fliortcr,  more 
compa6lcluftcrs  of  flowers,  fucceeded  by  large  red  fruit. 
This  grows  wild  in  hedges  in  the  north  parts  of  Eng¬ 
land.  7.  ^riie  Virginiana,  or  Virginian  bird-cherry, 
grows  30  feet  high,  dividing  into  a  very  branchy  head, 
having  a  dark  purple  bark,  oval,  flightly  ferrated,  Ihlning 
green  leaves,  having  two  glands  at  the  forepart  of  the 
bafe,  and  long  chifters  of  white  flowers,  fucceeded  by 
fmaU,  round,  berry-like,  black  fruit.  8.  The  Canaden- 
fis,  or  Canada  dwarf  bird  cherry,  grows  but  four  or  five 
feel  high,  branching  horizontally  near  the  ground  with 
fmooth  branches ;  broad,  fpear-fhaped,  rough  downy 
leaves  without  glands ;  and  long  clufters  of  white 
flowers,  fucceeded  by  finall,  round,  berry-like,  black 
fruit,  ripe  in  autumai.  9..  The  mahaleb,  or  perfumed 
cherry,  grows  lo  or  15  feet  high,  with  fmooth  whitifh 
branches,  fmall,  oval,  fliining  green  leaves,  and  corymbous 
cluflers  of  white  flowers,  fucceeded  by  fmall  fruit.  10. 
The  armenkica,  or  apricot  tree,,  grows  20  feet  high, 
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with  a  large  fpreading  head,  having  reddlih 
large  nearly  heart-fluiped  leaves,  and  clofe-fittl»g  pale- 
red  flowers  rifing  all  along  the  fides  of  the  young  bran¬ 
ches  ;  fucceeded  by  large,  roundifli  fruit  of  a  yellow  and 
reddifli  colour  in  different  varieties.  The  fruit  and  the 
kernels  of  the  Prunus  Sihcrica^  when  eaten,  excite  at 
continued  bead-ach  :  the  kernels,  iiifufed  in  brandy, 
communicate  an  agreeable  flavour. 

Culture,  All  the  different  varieties  of  plums  have  at 
firll  been  raifed  from  the  Hones,  and  are  afterwards  pre- 
ferved  by  budding  and  grafting  on  any  plum4lock. 

The  fame  method  is  applicable  to  cherries  ;  only  thefe 
are  grafted  to  mofl  advantage  upon  flocks  of  the  wild 
black  and  red  cherry  raifed  from  the  flones  of  the  fruit. 

The  apricot-trecs  are  propagated  by  budding  on  any 
kind  of  plum-flocks. 

PRUSA  (anc.> geog. ),  a  town  fituated  at  mount 
Olympus  In  Myfia,  built  by  Prufias,  who  waged  war 
with  Croefns,  (Strabo)  ;  witli  Cyrus,  (Stephanus)  j 
both  cotemporary  princes.  Now  called  Bur  fa  or  Prufa^ 
capital  of  Bithynia,  in  Afia  Minor.  E.  Eong.  29.  5, 

N*  I-«Ht.  39.  22. 

PRUSI  AS,  the  name  of  fcveral  kings  of  Bithynia. 

pRUSiAS,  a  town  of  Ib’thynia,  anciently  called  Cior^ 
from  a  cognoinliial  river,  and  giving  name  to  the  Sinus 
Ciamis  of  the  Propontis  ;  rebuilt  by  Prufias  the  fon  of 
Zela,  after  having  been  deftroyed  by  Philip  the  fon  of 
Demetrius:  it  flood  on  the  Sinus  Cianus,  at  the  foot  of 
mount  Arganthonius.  d'hls  is  the  Prufias  who  harboured 
Annihal-  after  the  defeat  of  Antiochus. — Of  this  place 
was  Afclepiades,  furnamed  Pru/ieus^  the  famous  pbyfieian. 

PRUSSIA,  a  modern,'  but  derer\’cdly  celebrated 
kingdom  of  Europe,  wliofe  monarch,  along  with  Prulfia  CCCCX* 
Proper,  poflefTts  alfo  the  tle6lorate  of  Brandenburg,  and 
fomc  other  territories  of  confiderable  extent.  The  dl- 
ftriel  properly  called  Pruffia  is  of  great  extent,  and  di¬ 
vided  into  the  Ducal  and  Regal  Prufiia,  the  latter  be- 
•  longing  to  the  republic  of  Poland  till  the  late  partition 
of  the  Polilh  territories.  Botli  together  are  of  great 
extent ;  being  bounded  on  the  north  by  the  Baltic,  on 
the  fouth  by  Poland  and  the  duchy  of  Ma/ovia,  on  the 
well  by  Pomerania,  and  on  the  call  by  Eithuania  and  j 
Samogitia.  The  name  is  by  foine  thought  to  be  dcri-  Etymology 
ved  from  the  BoruJJiy  a  tribe  of  the  Saiiruitians,  who,<^fthe 
migrating  from  the  foot  of  the  Riphasan  mountains, 
were  tempted  by  the  beauty’’  and  fertility  of  the  coim- 
tiy  to  fettle  there.  Others  think  that  tlie  name  of 
this  country  is  properly  Porujfui;  Po  in  the  language  of 
the  natives  fignifying  near^  and  Porujfta  fignifying  near 
Rujfia,  To  the  latter  etymology  we  find  the  king  of 
Pruflia  himfclf  afleiiting  in  the  treatife  intitled  Memoirs 
of  the  Houfe  of  Brandenburg,  However,  it  mufl  be 
owmed,  tluit  thefe  oa*  any  other  etymologies  of  the  Nvord 
are  veiy  uncertain,  and  we  find  nothing  like  it  mention¬ 
ed  by  hiflorians  before  the  tenth  centur)'.  ^ 

The  ancient  ftate  of  Pruflia  is  almcfl  entirely  un- Extreme 
known.  However,  the  people  are  faid  to  have  been  barbarity 
very  favage  and  barbarous;  living  upon  raw  ficfli, 
drinking  the  blood  of  horfes  at  their  feafts,  according 
to  Stella,  evcii  to  iiitoxleation  (a).  Nay,  fo  extreme¬ 
ly 
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(a)  Phis  author  does  not  mention  any  particular  method  by  which  they  communicated  an  inebriating 
Huajity  to  the  blood  of  animals.  Poflibly,  however,  the  vital  fluid  may  have  a  property  of  this  kind,  though 
■Urnknown  in  our  days  where  fuch  barbarous  cuftoms  are  difufed.  Drunkennefs  from  drinking  blood  Is  frequent^^ 
ly  mentioaed  ia  Scripture^  but  whether  Lterally  or  metaphoricaUy  muft  be  decided  by  the  learneE 
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Jy  favage  were  tin’s  people,  that  they  were  even  unac¬ 
quainted  with  the  method  of  conllrueling  huts,  and  took 
up  their  dwelling  in  caves  and  cavities  of  rocks  and 
trees,  where  they  proteded  themfelves  and  children  from 
the  inclemencies  of  the  weather.  Among  fiicli  a  people 
it  is  vain  to  expedf  that  any  tranfad:ions  would  be  re¬ 
corded,  or  indeed  that  any  thing  woriliy  of  being  re¬ 
corded  would  be  tranfa^led.  We  lhall  therefore  be¬ 
gin  our  hiilory  of  Pruflia  with  the  time  when  the  I'eu- 
tonic  knights  hill  got  footing  in  the  country.  (See 
7" EUTON I c  Knights ) . 

On  the  expulfion  of  the  Chhflians  from  the  Holy 
Land  by  Saladin,  a  fettle meiit  was  given  to  ^  the  Teu¬ 
tonic  knights  in  Prullra  by  Conrade  duke  of  Ma/.ovia, 
the  competitor  of  Boleilaus  V.  for  the  crown  of  Poland. 
Their  firft  refidence  in  this  country  was  Culm  ;  to  which 
territory  they  were  confined  by  the  conditions  of  the  do¬ 
nation,  excepting  what  they  could  conquer  from  their 
pagan  neighbouiB,  all  which  the  emperor  granted  to  them 
in  perpetuity. 

Encouraged  by  this  grant,  the  knights  conquered  the 
greateft  part  of  the  countiy  which  now  goes  by  the 
name  of  Prujfta  ;  and,  not  content  with  this,  became 
very'  ti  oublefome  to  Poland,  infomucli  that  the  monarehs 
of  that  kingdom  were  fometiines  obliged  to  carry  on 
dangerous  and  bloody  wars  with  them  ;  for  an  account 
of  which  wc  refer  to  the  article  Poland,  n°  6i.  67,  &c. 

The  Teutonic  oider  continued  in  Pruflia  till  tlie  year 
1 53 1.  Their  lall  grand-mafter  was  Albert  marqiiis.of 
Brandenburg,  and  nephew  to  Sigifinund  1.  king  of  Po¬ 
land.  He  was  preferred  to  this  dignity  in  hopes  that 
his  aflinity  to  Sigifmimd  might  procure  a  rellitution  of 
fome  of  the  places  which  had  been  taken  from  th^  order 
during  the  former  unfuccefsful  wars  with  Poland  ;  hut 
in  this  the  fraternity  were  diiappointed.  Albert,  how¬ 
ever,  was  fo  far  from  endeavouring  to  obtain  any  favour 
from  his  uncle  by  fair  means,  that  lie  refufed  to  do  ho¬ 
mage  to  him,  and  immediately  began  to  make  prepara¬ 
tions  for  throw'iiig  off  his  dependence  altogether,  and 
recovering  the  whole  of  Pruflia  and  Pomerania  by 
force  of  fvfms.  In  this  he  was  fo  far  from  fucceeding, 
that,  being  foiled  in  ever)^  attempt,  he  was  forced  to 
rcflgn  the  dignity  of  grand-mailer ;  in  recompcnfe  for 
which,  his  uncle  heftowed  on  him  that  part  of  Pridfia 
now  called  Ducaly  in  quality  of  ajfeculiir  duke.  It  was 
now  the  interefl:  of  the  houfe  of  Brandenburg  to  aflill 
in  the  expulfion  of  the  fntternity  ;  and  accordingly,  be¬ 
ing  at  lall  driven  out  of  Pruflia  and  Pomerania,  they 
transferred  their  chapter  to  Mariendal  in  Iranconia  ; 
but  in  that  and  other  provinces  of  the  empire  where 
they  fettled,  little  more  than  the  nume  of  the  oider 
once  fo  famous  now  remains. 

The  other  moil:  confiderahle  part  of  his  Priiflian  ma- 
jefty’s  dominions  is  the  EleClorate  of  Brandenburg. 
Like  other  parts  of  Germany,  it  was  anciently  ipof- 
fefied  by  barbarians,  of  whom  no  hiilory  can  be  given. 
I’hefc  were  fubdued  by  Charlemagne,  as  is  related  un¬ 
der  the  article  France  *  ;  but  being  on  every  occafioii 
ready  to  revolt,  in  927  Henry  the  Fowler  cilabull)ed 
margraves,  or  goveri.ors  of  the  frontiers,  to  keep  the 
barbarians  in  awe.  The  hrll'tnargiave  of  Brandenburg 
was  Sigefroy,  brother-in-law  to  the  above-mentioned 
tmperor  ;  under  whofc  adminiftration  the  hifiioprics  of 
Brandenburg  and  Havelberg  were  cftahliilied  by  Otho  1. 
Yrom  thU  bigefroy,  to  tlirc  fucceflion  of  the  heufe  of 
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Holienzollern,  from  whom  the  prefent  ekftoi*  is  defeen- 
ded,  there  are  reckoned  eight  different  families,  who 
have  been  margraves  of  Brandenburg  ;  namely,  the  fa¬ 
mily  of  the  Saxons,  of  Walheck,  Staden,  Plenek,  An¬ 
halt,  Bavaria,  I^iixemburg,  and  Mifnia.  The  margraves 
of  the  four  firil:  races  had  continual  wars  with  the  Van¬ 
dals  and  other  barbarous  people  ;  nor  could  their  ravages 
he  Hopped  till  the  reign  of  Albert  fiirnamed  the  Beary 
the  firli  prince  of  the  houfe  of  Anhalt.  He  was  made 
margrave  by  the  emperor  Conrad  III.  and  afterwards 
ralfed  to  the  dignity  of  eiedor  by  Frederic  Barbaroffa, 
about  the  year  i  00.  Some  years  afterwards  the 
king  of  the  Vandals  dying  without  Iffuc,  left  the 
Middle  Marche  by  his  lall  will  to  the  eledlnr,  who  was 
befides  pollefled  of  the  old  March,  U])per  Saxony,  the 
country  of  Anhalt,  and  part  of  Luface.  In  1332  this 
line  became  extind,  and  the  eledoratc  devolved  to  the 
empire.  It  was  then  given  by  the  emperor  Louis  of 
Bavaria  to  his  fon  Louis,  who  was  the  firll  of  the  fixth 
race.  I^ouis  the  Roman  fucceeded  his  brother  ;  and 
as  lie  alfo  died  without  children,  he  was  fucceeded  by 
Otlio,  his  third  brother,  who  fold  the  electorate  to  the 
emperor  Charles  XV.  of  the  houfe  of  Luxemburg,  for 
20CVOOO  florins  of  gold.  Charles  IV.  gave  the  Marche 
to  his  fon  Wineeflaus,  to  whom  Sigifmimd  fucceeded. 
This  eledor,  being  emharrafled  In  his  circuniilanees, 
fold  the  New  Marche  to  the  knights  of  tlu:  Teutonic 
order.  Jofle  fucceeded  Sigifinund  ;  hut  afpiring  to  the 
empire,  fold  the  eledorate  to  W^illlam  duke  of  Mif¬ 
nia  ;  wdio,  after  he  had  poifelfed  it  for  one  year,  fold 
it  again  to  the  emperor  Slgifnuind.  In  1417,  Fre¬ 
deric  VI.  burgrave  of  Nuremberg,  received  the  Invefli- 
ture  of  the  country  of  Brandenburg  at  the  diet  of  Coii- 
llance  from  the  hands  of  the  emperor  Sigifmimd  ;  who, 
two  years  before,  had  conferred  upcTU  him  the  dignity 
of  eledor,  and  arch-chamherlain  of  the  Holy  Roman* 
empire. 

This  prince,  the  firfl:  of  the  family  of  Hohenzol- 
lern,  found  himfelf  poirelTed  of  the  Old  and  Middle. 
Marelie,  but  the  dukes  of  Pomerania  had  ufurped  the 
Marche  Ukraine.  Againfl  them,  therefore,  the  eledor 
immediately  declared  war,  and  foon  recovered  the 
province.  As  the  New  Marche  ftill  continued  in  the 
hands  of  the  Teutonic  knights,  to  whom  it  had  been 
fold  as  we  have  already  mentioned,  the  eledor,  to 
make  up  for  this,  took  poflelfion  of  Saxony,  which  at 
that  time  happened  to  be  vacant  by  the  death  of  Al¬ 
bert  the  lall  eledor  of  the  Anhalt  line.  But  the  em¬ 
peror,  not  approving  of  this  ilep,  gave  the  inveiliturcv 
of  Saxony  to  the  diikc  of  Mifiiia  ;  upon  which  Frede¬ 
ric  voluntarily  defilled  from  his  acquilitloiis.  This 
eledor  made  a  divilion  of  his  polfeHions  by  will.  His 
eldeft  fon  was  deprived  of  his  riglit  on  account  of  his*? 
having  too  elofely  ap])licd  himfelf  to  fearch  tor  the 
pliilofopher’s  Hone  ;  fo  he  left  him  only  Vtngtlaiid, 
The  eledorate  was  given  to  his  fecond  fon  Frederic;  ^ 
Albert,  fiirnamed  j^chiltesy  had  the  diicliies  of  Franco¬ 
nia  ;  and  Frederic,  fiirnamed  the  Faty  had  the  Ohi 
Marche  ;  hut  by  \ii»  death  It  veturiied  to  the  eledorate 
of  lirandenburg. 

Trederic  I.\vas  fucceeded  by  his  fon,  called  alfo 
Frederic,  and  furnamed  Iron-tooth  on  aeconiit  of  kis 
Hreiigth.  He  might  with  as  great  reafon  have  been 
furnamed  the  Magnanimous,  fince  he  refilled  two 
crowns,  vi;£.  that  of  Bohemia,  which  was  offered  him 
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by  the  pope,  and  the  kingdom  of  Poland  to  which  he 
was  invited  by  the  people  ;  but  Frederic  declared  he 
would  not  accept  of  it  unlefs  Cafimir  brother  to  La- 
diflaus  the  late  king  refufed  it.  Thefc  inftances  of 
magnanimity  had  fuch  an  cffedl  on  the  neighbouring 
people,  that  the  dates  of  Lower  Liifatia  made  a  vo¬ 
luntary  furrender  of  their  country  to  him.  But  as  Lu- 
fitia  was  a  fief  of  Bohemia,  the  king  of  that  country 
immediately  made  war  on  the  eledor,  in  order  to  re¬ 
cover  it.  However,  he  was  fo  far  from  being  fuccefs- 
ful,  that,  by  a  treaty  of  peace  concluded  in  1462,110 
was  obliged  to  yield  the  perpetual  fovereignty  of  Cor- 
bus,  Peits,  Sommerfeld,  and  fome  other  places,  to  the 
eledor.  Fredenc  then,  having  redeemed  the  New 
hlarclie  from  tiiC  Teutonic  order  for  the  fum  of 
100,000  horins,  and  Hill  further  enlarged  his  domi¬ 
nions,  refigned  the  fovereignty  in  1469  to  Ills  brother 
Albert,  farnamed  AchtHes, 

Albert  was  57  years  old  when  his  brother  refigned 
the  eledorate  to  him.  Moil  of  his  exploits,  for  which 
he  had  the  furname  of  Achilles,  had  been  performed 
while  he  was  burg  rave  of  Narembei'g.  Fie  declared 
war  againft  Lewis  duke  of  Bavaria,  defeated,  and 
took  him  prifoner.  He  gained  eight  battles  agahiil 
the  Nurembergers,  v/lio  had  rebelled  and  contcllcd 
Ills  rights  to  the  burgraviate.  In  one  of  thefe  he  fought 
liiigly  dgainfl  16  men,  till  Ins  people  came  up  to  his 
atliflance.  He  made  liimfelf  mafter  of  the  town  of 
Grtiffenbiirg  in  the  fame  manner  that  Alexander  the 
Great  took  the  capital  of  the  Oxydracae,  by  leaping 
from  the  top  of  the  vvahs  Into  the  tov/n,  where  he  de¬ 
fended  himfelf  fingly  agaliiil  the  inliabitants  till  Ins 
men  forced  the  gates  and  refeued  him.  The  confidence 
which  the  emperor  Frederic  III.  placed  in  him,  gain¬ 
ed  him  the  dire6lIon  of  alinofl  the  whole  empire.  He 
commanded  the  Imperial  armies  agahiil  Lewis  the 
lllch  duke  of  Bavaria ;  and  againfl  Charles  the  Bold 
duke  of  Burgundy,  who  had  laid  fiege  to  Niiis,  but 
concluded  a  peace  at  the  interpofition  of  Albert.  He 
gained  the  prize  at  I  7  tournaments,  and  was  never  dif- 
mounted. 

All  thefe  exploits,  however,  had  been  performed  be¬ 
fore  Albert  obtained  the.  electorate.  From  that  time 
We  meet  with  no  very  important  tranfa^llons  till  the 
year  1594J  when  John  Siglfmund  of  Brandenburg, 
having  married  Anne  the  only  daughter  of  Albert 
duke  of  PrulTia,  this  united  that  duchy  to  the  elec- 
toi*ate,  to  which  it  has  continued  to  be  united  ever 
fince  ;  and  obtained  pretenlions  to  the  countries  of  Jii« 
liers,  Berg,  Cleves,  Marck,  Ravenfburg,  and  Ravenflcin, 
to  the  fuccefiion  of  which  Anne  was  heirefs. 

Siglfmund  died  in  1619,  and  was  fucceeded  by  liis 
fon  George  William  ;  during  wliofe  government  the 
eleClorate  fufftred  the  moll  mifcrable  calamities.  At 
this  time  it  was  that  the  w^ar  commenced  between  the 
Proteflants  and  Catholics,  which  lafted  30  years.  The 
former,  although  leagued  together,  were  on  the  point 
of  being  utterly  defbroyed  by  the  Imperiallfts  under 
the  command  of  Count  Tilly  and  Wilenftein,  when 
Guflavus  Adolphus  of  Sweden  turned  the  fcale  in  their 
favour,  and  threatened  the  Catholic  party  with  utter 
-  deflruClIon  *.  But  by  his  death  at  the  battle  of  Lut- 
zen,  the  fortune  of  war  was  once  more  changed.  At 
lull,  however,  peace  was  concluded  with  the  empe¬ 
ror  j  and,  in  1 640,  the  deCtor  died,  leaving  his  do^ 
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minions  to  his  fon  Frederic  William,  furnamei  the 
Great. 

This  young  prince,  though  only  20  years  of  age  ^ 
at  the  time  of  his  accellloii,  applied  himfelf  with  the  t^rederic 
utmoil  diligence  to  repair  the  Ioffes  and  devaflatlorts  Wil]i?m 
occafioned  by  the  dreadful  wars  which  had  preceded,  the  Grcat» 
He  received  the  Inveftiture  of  Pruffia  perfonally  from 
the  king  of  Poland,  on  condition  of  paying  100,000 
florins  annually,  and  not  making  truce  or  peace  with 
the  enemies  of  that  crown.  His  envoy  llkewife  recei¬ 
ved  the  Inveftiture  of  the  ele6lorate  from  the  emperor 
Ferdinand  HI.  The  eleflor  then  thought  of  recover¬ 
ing  his  provinces  from  thofe  who  had  iifiirped  them, 
lie  concluded  a  truce  for  20  years  with  the  Swedes, 
who  evacuated  the  greatefl  part  of  his  eflates.  He 
likewife  paid  140,000  crowns  to  the  Svvedilh  garrl- 
fons,  which  Hill  pofTcfled  fome  of  his  towns ;  and  he 
concluded  a  treaty  with  the  Heflians,  who  deliver¬ 
ed  up  a  part  of  the  duchy  of  Cleves  ;  and  obtained 
of  the  Hollanders  the  evacuation  of  fome  other  cities. 

In  the  mean  time,  the  powers  of  Europe  began  to 
be  wear}’’  of  a  war  which  had  continued  for  Inch  a 
length  of  time  with  fuch  unrelenting  fury,  lire  cities- 
of  Ofnabiirg  and  Muniler  being  chofen  as  tlie  molt 
pi*oper  places  for  negociatlon,  the  conferences  were 
opened  in  the  year  1 645  ;  but,  by  reafon  of  the  mul¬ 
tiplicity  of  bufiners,  they  were  not  concluded  till  two 
years  after.  France,  which  had  efpoufed  the  interefls 
of  Sweden,  demanded  that  Pomerania  flionld  be  ceded 
to  that  kingdom  as  an  indemnification  for  the  exptnees 
which  the  war  had  coil  Guitavus  Adolphus  and  his 
fucceflbrs.  Although  the  empire  and  the  ele6lor  refu¬ 
fed  to  give  up  Pomerania,  it  was  at  laft;  agreed  to  give 
np  to  the  Swedes  Hither  Pomerania,  with  the  ifles  of 
Rugen  and  Wollin,  alfo  fome  cities  ;  in  return  for 
which  cefilon,  the  biflioprics  of  Halberiladt,  Mlndcn, 
and  Camln,  were  fcculailzed  in  favour  of  the  eledlor, 
of  which  he  was  put  In  pofrefTion,  together  with  the 
lordfhips  oP  Hochenflein  and  RIchenilelii,  with  the  10 
reverlion  of  the  archblfhopric  of  Magdeburg.  This  of 

the  treaty  of  Weftplialia  concluded  in  1648,  £ii:i  which 
ferves  as  a  bafis  to  all  the  poiTeflions  and  rights  of  the  ^ 
German  princes.  I'he  cletfor  then  concluded  a  new 
treaty  with  the  Swedes,  for  the  regulation  of  limits, 
and  for  the  acquittal  of  fome  debts,  of  which  Sweden 
would  only  pay  a  fourth*;  and  next  year  the  eied:orate, 
Pomerania,  and  the  duchies  of  Cleves,  were  evacuated 
by  the  Swedes. 

Notwithllanding  all  thefe  treaties,  however,  the  The  clec- 
Swedes  foon  after  invaded  Pomei-ania,  but  were  en-tor  fucceeda 
tirely  defeated  by  the  eledlor  near  the  town  of  Fehr-^'?^* 
beilin.  Three  thoufand  were  left  dead  on  the  fpot, 
among  whom  were  a  great  number  of  olficers  ;  Rud  a 
great  many  were  taken  prifoners.  The  ele6lor  then 
purfued  his  vidlory,  gained  many  advantages  over  the 
Swedes,  and  deprived  them  of  tlie  cities  of  Stralfund 
and  Giipiwald.  On  this  the  Swedes,  hoping  to 
oblige  the  eledlor  to  evacuate  Pomerania,  which  he 
had  almoll  totally  fubdued,  invaded  Pruflia,  from  Li¬ 
vonia,  with  16,000  men  ^  and  advancing  into  the 
country,  they  burned  the  fnburbs  of  Memel,  and  took 
the  cities  of  Tilfe  and  Tnllerburg.  I'he  eleClor,  to 
oppofe  the  invaders,  left  Berlin  on  the  10th  of  Ja¬ 
nuary  1679,  at  the  head  of  9000  men.  The  Swedes 
retired  at  his  approach,  and  were  greatly  haralfcd  by 
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Pruflia.  the  troops  on  their  march.  So  fuccefsfiil  indeed  was 

-  the  eledor  on  this  occafion,  that  the  Swedes  loft  al- 

moft  one  half  of  their  army  killed  or  taken  prifoners. 
At  laft,  having  crofted  the  bay  of  Frifch-hafF  and 
CoLirland  on^the  ice,  he  arrived  on  the  1 9th  of  Januar^s 
with  his  infantry,  within  three  miles  of  Tilfe,  where 
the  Swedes  had  their  head-quarters.  The  fame  day, 
his  general,  Trefenfeldt,  defeated  two  regiments  of 
tlie  enemy  near  Splitter  ;  and  the  Swedes  who  were 
in  Tilfe  abandoned  that  place,  and  retired  towards 
Gourland.  They  were  purfued  by  General  Goitz, 
II  and  entirely  defeated  with  fiich  flaughtcr,  that  fcarce 
I5  obii)?e(l  ^000  of  them  returned  to  Livonia.  \et,  notwlthftaiid- 
to  Cl  i;clu<’e  victories,  the  eledor,  being  prtfted  on 

peace  with  other  fide  by  the  victorious  generals  of  h ranee, 
tlicm.  M.  Turenne  and  the  prince  of  Conde,  was  obliged  to 
make  peace  with  tlie  Swedes.  The  conditions  were, 
that  the  treaty  of  Weftphalla  fhould  ferve  for  a  bafis 
to  the  peace  ;  that  the  ele6lor  ftiould  have  the  proper¬ 
ty  of  tlie  cuftoms  in  all  the  ports  of  Further  Pomera¬ 
nia,  with  the  cities  of  Camin,  Gartz,  Gricffenbiirg, 
and  Wildcnbruck:  on  Ins  part,  he  confented  to  give  up 
to  the  Swedes  all  that  he  had  conquered  from  them, 
and  to  give  no  aftiftaiice  to  the  king  of  Denmark,  up¬ 
on  condition  that  France  delivered  up  to  liiiii  his  pro¬ 
vinces  in  WoitphiiHa,  and  paid  him  ^oOyOOO  ducats, 
as  an  indcmniitcation  for  the  damages  done  by  the 
French  to  his  ftates.  This  treaty  was  ftyied  peace 
0/  St  Germairu 

A  Rrsnoe  "  With  the  treaty  of  St  Germain  terminated  the  mi- 
cnibafiy  litary  exploits  of  Frederic  William,  w  ho  pafted  the  laft 
^  years  of  his  adminift ration  in  peace.  His  great  qiiali- 
Tartar5%  rendered  him  refpeefted  by  all  Europe,  and 

had  even  been  heard  of  in  Tartary.  Fie  received  an 
embafiy  from  Murad  Geray,  chain  of  the  Tartars, 
courting  his  frie'ndflilp.  he  barbarian  ainbaftador 
appeared  in  fuch  tattered  clothes  ss  fcarce  covered  his 
nakednefs,  fo  that  they  w^ere  obliged  to  furnifn  him 
with  other  clothes  before  he  could  appear  at  court, 
liis  interpreter  had  a  wooden  nofe  and  no  cars.  In 
1684,  Frederic  received  into  his  dominions  great  num¬ 
bers  of  Proteftants  who  fled  out  of  France  from  the 
perfecutions  of  Louis  XIV.  after  he  had  revoked  the 
edid  of  Nantz,  Tv'cnty  thoufaud  of  them  are  faid 
to  have  fettled  at  this  time  in  the  elcdlorate,  where 
they  introduced  new  arts  and  manuiadlures,  tliat^wxie 
of  the  utmoft  benefit  to  the  country,  lly  this,  how¬ 
ever,  he  difobliged  I.ouis  XIV,  for  which  reafon  he 
concluded  an  alliance  with  the  emperor  j  having 
furiTiftied  him  with  8000  troops  againft  the  Turks  in 
Hungary,  the  emperor  yielded  to  him  the  circle  of 
Schwibus  In  Silefia,  as  an  equivalent  for  all  his  rights 
in  that  provinee. 

Fredetlcm.  Frederic  William  died,  and 

obtains  the  was  fucceeded  by  his  fon  Frederic  III.  U  his  prince 
title  of  was  remarkably  fond  of  ftiow  and  ceremony,  which, 
during  the  courfe  of  his  government,  involved  him  in 
much  expence.  The  regal  dignity  feemed  to  be  the 
greateft  ob^eH  of  his  ambition.  To  obtain  this,  he 
joined  with  the  emperor  in  the  alliance  agalnft  France, 
in  which  he  was  engaged  by  William  III.  king  of  Bri¬ 
tain.  He  alfo  yielded  up  the  circle  of  Schwibus, 
which  had  been  given  to  his  predeccflbr;  and,  in  1700, 
obtained  from  the  emperor  that  dignity  which  he  had 
fo  earaeftly  ddired.  The  terms  on  wliich  it  was  ob' 
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tained  were,  i.  That  Fredenc  fhould  never  feparate  PrufTia.  ^ 
from  the  empire  thofe  provinces  of  his  dominions  ' 

which  depended  on  it.  2.  That  he  fhould  not,  in  the 
emperor’s  prefence,  demand  ar.y  other  marks  of  ho¬ 
nour  than  thofe  which  he  had  hitherto  enjoyed. 

3.  That  his  Imperial  majefty,  when  he  wrote  to  him, 
fhould  only  give  him  the  title  of  Royal  DlJeSion. 

4.  That  neve rth clefs  the  minifters  which  he  had  at 
Vienna  fhould  be  treated  like  thofe  of  other  crowned 
heads.  5.  That  the  ele6lor  fhould  maintain  6000  men 
in  Italy  at  his  own  exptmee,  in  cafe  the  emperor  fhould 
be  obliged  to  make  war  on  account  of  the  fucceflioa 
of  the  houfc  of  Bourbon  to  die  crown  of  Spain.  6. 

That  thofe  troops  ftiould  continue  there  as  long  as  the 
war  lafted. 

Thus  was  the  kingdom  of  Pruflia  cftabllftied  through 
the  fnendftiip  of  the  emperor,  with  whom  Frederic  I. 
fo  called  as  being  the  firll  king  of  Pruflia,  continued  all 
his  life  in  ftridt  alliance.  Indeed  he  was  a  pacific 
prince  ;  and  though  contemptible  in  his  perfon,  and 
incapable  of  ateliieving  great  things,  had  this  merit, 
that  he  always  preferved  his  d;)mInions  in  peace,  and 
thus  confulted  the  true  iiitercft  of  his  fubjedls  much 
more  than  thofe  monarchs  who  have  dazzled  the  eyes 
of  the  world  by  their  military  exploits.  He  was  indeed 
vain,  and  fond  of  fliow,  as  we  have  already  obferved; 
but  had  a  good  heart,  and  is  faid  never  to  have  vio¬ 
lated  his  conjugal  vow;  though  it  does  not  appear  that 
he  was  greatly  beloved  by  his  royal  conforts  (of  whom 
he  had  three)  on  that  or  any  other  account.  15 

Frederic  1.  died  in  the  beginning  of  1713  and  was  Frederic 
fucceeded  by  Frederic  William.  FIc  was  in  almoft 
every  thing  the  reverfe  of  his  father.  His  difpofitions  p^incer 
were  altogether  martial ;  fo  that  he  applied  himfelf  en¬ 
tirely  to  the  augmentation  of  his  army,  and  perfe6Iing 
them  in  their  exercife,  by  wliich  means  they  became  the 
mod  expert  foldicrs  in  Europe.  His  foible  was  an  am¬ 
bition  of  having  his  army  compofed  of  men  above  the 
ordinary  fize  ;  but  as  thefe  could  not  be  procured,  he 
compofed  a  regiment  of  the  tailed  men  he  could  find; 
and  as  his  officers  made  no  fcruple  of  picking  up  fuch 
men  wherever  they  could  find  them  lor  his  majefty ’s 
ufe,  the  neighbouring  ftates  v/ere  frequently  offended, 
and  a  war  was  often  likely  to  enfue  even  from  this  ridi¬ 
culous  caufe.  However,  his  Pruflian  majefty  was  ne¬ 
ver  engaged  In  any  martial  enterprife  of  eonfeqiieHce  : 
but  having  put  his  army  on  the  mod  refpcdlable  foot¬ 
ing  of  any  in  the  world,  and  filled  his  coffers,  for  he 
was  of  a  very  faving  difpolition,  he  put  it  in  the  power 
of  his  fon  to  perform  thofe  exploits  which  have  been 
matter  of  aftoniflimcnt  to  all  Europe.  1^* 

It  was  in  this  king’s  reign  that  Pruflk  firft  per-  bc- 

ceived  her  natural  enemy  and  rival  to  be  the  houfe  of 
Auftria,  and  not  France  as  had  been  formerly  fijppo-  Auilria. 
fed.  Hence  frequent  bickerings  took  place  between 
thefe  two  powers,  for  which  the  perfeention  of  the 
Proteftants  by  fome  of  the  Catholic  ftates  of  the  em¬ 
pire  afforded  a  pretence ;  and  though  a  war  never  ac¬ 
tually  took  place,  yet  it  v/as  eafy  to  fee  that  both 
were  mortal  enemies  to  each  other.  But  when  Frede¬ 
ric  William  died  in  1740,  this  enmity  broke  out  in  full 
force.  The  emprefs  queen  w’as  then  left  in  a  very 
difagreeablc  fitnation,  as  has  been  obferved  under  the  ar- 
tide  Britain,  n^  410,  &e.  Of  this  Frederic  II.  took  the  Frederic  II, 
^vantage  to  do  himfelf  joifticc^  as  he  faid;  with  regard  fcjzes  SU 
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io  Silefia,  of  which  his  anceflors  had  been  tinjuftly  de¬ 
leaved.  This  province  he  feized  at  that  time  :  but  it 
coll  him  dear;  for  the  emprefs,  having  at  kill  overcome 
jdl  difficulties,  formed  againll  him  the  moll  terrible  com¬ 
bination  that  ever  was  known  in  Europe. 

Tht  treaty  was  hardly  concluded  with  the  king  of 
Pruffia,  by  which  (lie  reluaantly  yielded  up  the  pro¬ 
vince  of  Sileiia,  and  with  it  a  clear  revenue  of 
1..  800,000  a-year,  before  fhe  entered  into  another 
with  the  court'  of  Peterlburg,  which  was  concluded 
1746.  This  treaty,  as  far  as  it  wavs  made 
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Combina- 


May  22.  ,  , 

tioii  agaiiift  public,  was  only  of  a  defenfive  nature ;  but  fix  le- 
Cret  and  feparate  articles  were  added  to  It.  By  one 
'  of  tliefe  it  was  provided,  that  in  cafe  his  Pruffian 

majelly  Ihould  attack  the  emprefs  queen,  or  the  eny 
prds  of  Riidia,  or  even  the  republic  of  Poland,  it 
lliould  be  confulered  as  a  breach  of  the  treaty  of  Dref- 
deii,  by  vvhieh  Silclia  was  given  up.  It  was  alfo  lli- 
pulated,  that,  notvvithllandiug  that  treaty  (which  in¬ 
deed  had  been  dilated  by  the  king  of  Pruffia  hiinfelf), 
the  right  of  the  emjircfs-queen  to  Silefia  llill  conti¬ 
nued,  and  for  the  recovery  of  that  province  the  con- 
traftiiig  powers  fliould  mutually  fuinilh  an  army  of 
60,000  men.  To  this  treaty,  called  the  treaty  of  Pe- 
ierfuxirg^  the  king  of  Poland  was  invited  to  accede  ; 
but  he,  being  in  a  manner  in  the  pow'cr  of  the  king 
of  Pruffia,  did  not  think  proper  tp  fign  it ;  however, 
he  verbally  acceded  to  it  in  fuch  a  manner,  that  the 
other  parties  w'ere  fully  convinced  of  liia  delign  to  co¬ 
operate  with  all  their  meafiires  ;  and  in  coiifideration 
'  of  this  intention,  it  was  agreed  that  he  Ihould  have 
a  fliare  in  the  partition  of  the  king  of  Prullia’s  do¬ 
minions^  in  cafe  of  a  fuc'cefsful  event  of  their  enter- 
prifes. 

In  conreqiience  of  tliefe  machinations,  every  art  was 
ufed  to  render  the  king  of  Pruffia  pcrlonally  odious  to 
the  emprefs  of  Ruliia  ;  the  queen  of  Hungary  made 
vaft  preparations  in  Bohemia  and  Moravia  ;  and  the 
king  of  Poland,  under  pretence  of  a  military  amufement, 
drew  together  16,000  men,  wfith  whom  he  occupied 
a  {Irong  poll  at  Pirna.  The  queen  of  Hungary,  ilill 
further  to  llreiigthen  hcrfelf,  concluded  a  treaty  with 
the  court  of  France  at  Verfailles,  dated  May  i,  175^* 
But  ill  the  mean  time,  the  king  of  Pruffia  having  im- 
derftood  by  his  emlffiiries  wffiat  was  going  forward,  re*- 
folved  to  be  beforehand  with  his  enemies,  and  at  lead 
to  keep  the  war  out  of  his  owai  country  .md  therefoic 
entered  Saxony  with  a  confidenible  army.  At  fird  he 
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adecled  only  to  demand  a  free  pafkige  for  his  troops, 
and  an  obfervance  of  the  neutrality  profefied  by  the 
king  of  Poland  ;  but,  having  good  reafons  to  doubt 
this  neutrality,  he  demanded,  as  a  preliminary,  that 
thefc  Saxon  troops  fhoiild  immediately  quit  the  drong 
pod  they  occupied,  and  difperle  themlelves.  This  de¬ 
mand  was  refufed  ;  on  which  his  Pniffian  majedy 
blockaded  the  Saxon  camp  at  Pirna,  refolving  to  re¬ 
duce  it  by  famine,  fince.  its  drong  iitiiation  rendered  an 
attack  very  dangerous.  At  that  time  there  wx*re  in  Bo¬ 
hemia  two  Saxon  armies,  one  under  the  command  of 
M.  Brown,  and  the  other  under  M.  PIcolomini*  To 
keep  tliefe  In  awe,  the  king  had  fent  M.  Schwerin 
with  an  army  into  Bohemia  from  the  countiy  of 
Glat/,  and  M.  Keith  had  penetrated  into  the  fame 
kingdom  on  the  fide  of  Mifnia.  But  dill  the  king  of 
Pruffia  did  not  entirely  confide  iu  ihefe  difpoiitjons ; 
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and  therefore  feavrng  led  M.  Brown  might  afford  fom?  ^ 

affidance-to  the  Saxons,  he  joined  his  forces  under 
Keith,  and  on  December  i.  attacked  and  defeated 
Andrian  general,  fo  that  the  latter  found  it  impoffible  i6,oco 
to  relieve  the  Saxons,  who,  after  a  vain  attempt  to  re-ons  pnloa- 
tire  from  their  pod,  were  all  taken  prifoners,  The^*"®* 
king  of  Poland  ipiitted  his  dominions  in  Germany, 
and  the  Pruffians  took  up  their  winter- quarters  in 
Saxony.  Flere  they  feized  on  the  revenues,  levied  ex¬ 
orbitant  contributions,  and  obliged  the  country  to  fur- 
niffi  them  with  recruits.  The  king  of  Pruffia  at  this 
time  made  himfelf  mader  of  the  archives  of  Drefden, 
by  which  means  he  procured  the  originals  of  thole 
pieces  above-mentioned,  which,  wffien  produced  to  the 
world,  gave  a  full  proof  of  the  combination  that  had 
been  formed  againll  him,  and  confecpiently  judified 
the  meafures  he  had  taken  for  his  own  defence. 

No  fooner  had  the  king  entered  Saxony,  in  the  man-  He  is  pr«- 
ner  already  related,  than  a  procefs  w'as  commenced  feouted  in 
agaiiid  him  in  the  emperor’s  Aulic  council,  and  before 
the  diet  of  the  empire,  where  he  was  fooii  condemned 
for  contumacy,  and  put  to  the  ban  of  the  empire. —  ban  of  the 
The  various  circles  of  the  empire  were  ordered  to  fur- empire, 
niffi  tht^ir  contingents  of  men  and  money  to  put  this 
fcntence  in  execution  ;  but  thefe  came  in  fo  llowly, 
that,  had  it  not  been  for  the  alfillance  of  the  French 
under  the  prince  de  Soiibife,  the  army  would  pro¬ 
bably  have  never  been  In  a  condition  to  aet.  The  ^ 
Aullrians,  in  the  mean  time,  made  great 
and  raifed  100,000  men  in  Bohemia,  whom  they  a. 

mitted  to  the  cjire  of  prince  Charles  of  I^orrain,  affilledgainll  him# 
by  M.  Brown.  The  Czarina  fent  a  body  0^60,000 
men  under  M.  Apraxin,  .to  invade  the  Ducal  Pruffia  ; 
whilit  a  ftrong  jeet  W'as  equipped  in  the  Baltic,  in 
order  to  co-operate  wfith  that  army.  The  king  of 
Sweden  alfo  acceded  to*  the  confederacy.  In  hopes  of 
recovering  the  polkffions  in  Pomemnla  which  his  an- 
cellors  had  enjoyed  j  and  the  duke  of  Mecklenburg 
took  the  fame  party,  promifmg  to  join  the  Swediffi 
army  with  6coo  men  foon  as  it  ihould  be  iie- 
ceifiiry.  On  the  king  of  Pruffia’s  fide  appeared  no¬ 
body  excepting  an  army  of  between  30,000  and  40,CX)0 
Hanoverians  commanded  by  the  duke  of  Cumber¬ 
land  ;  and  thefe  were  outnumbered  and  forced  to  yield 
to  a  fuperior  army  of  French  commanded  by  M. 

D’Etrees.  ^  's.j 

In  the  mean  time,  his  Pruffian  majefty,  finding  He  rnvadej 
that  he  mull  depend  for  affillance  folely  on  his  ^otalfy 

abilities,  refolved  to  make  the  bell  ufe  of  his  time,  the 
Accordingly,  in  the  fpring  1757,  his  armies  poured  in- Aufirian 
to  Bohemia  from  two  different  quarters,  while  theanuy. 
king  himfelf  prepared  to  enter  it  from  a  third.  M. 

Schwerin  entered  from  Silefia ;  the  prince  of  Bevern 
from  Imfatia,  where  he  defeated  an  army  of  28,000 
Aullrians  that  oppgfed  his  paflage.  As  the  intentions 
of  the  king  himielf  were  not  known,  the  Aullrians  de¬ 
tached  a  body  of  20,000  men  from  their  main  army  to 
obferve  his  motions.  This  w’as  no  iooiier  done  than 
the  king  cut  off  all  communication  between  the  detach¬ 
ment  and  tlie  main  body  ;  and  having  joined  his  two 
generals  with  incredible  celerity,  he  engaged  the  Au- 
ilrians  near  Prague,  totally  defeated  them,  took  their 
camp,  military  clidl,  and  cannon ;  but  loll  the  brave 
general  Schwerin,  wdio  w^as  killed  at  the  age  of  82, 
with  a  colonel’s  ftandard  in  hu  hand.  On  the  Auilrian 
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fide,  M.  Blown  was  wounded,  and  died  m  ftiort 
time,  thoui^h  it  is  fuppofed  more  from  the  chj^grln  lie 
fuffefed,  than  from  the  dangerous  nature  of  the  wound 
itfelf. 

About  40,000  of  the  Auflrian  army  took  refuge  in 
Prague,  while  the  reft,  fled  different  ways.  The  city 
was  inftantly  Invefted  by  the  king,  and  all  fuccours  were 
cut  off.  The  great  number  of  troops  which  it  contain¬ 
ed  rendered  an  attac'k  unadvifable,  but  feemed  to  render 
the  redtuftion  of  it  by  famine  inevitable;  however,  the 
king,  to  accomplifh  his  purpofe  the  more  fpeedily,  pre¬ 
pared  to  bombard  the  town.  On  the  29th  of  May, 
after  a  moft  dreadful  ftorm  of  thunder  and  lightning, 
four  batteries  began  to  play  on  the  city.  Fron^i  thefe 
were  thrown,  every  24  hours,  2 88  bombs,  befides  a  vaft 
number  of  red-hot  balls,  fo  that  it  was  foon  on  fire  in 
ever)^  quarter.  The  garrifon  made  a  vigorous  defence, 
and  one  well-condu6fcd  fally  ;  but  had  the  misfortune 
to  be  repulfed  with  great  lofs.  The  magiftrates,  burgh¬ 
ers,  and  clergy,  feeing  their  city  on  the  point  of  being 
reduced  to  an  heap  of  rubblfli,  fupplicated  the  coinmaiid- 
er  in  the  moft  earneft  manner  to  capitulate  ;  bflt  lie  was 
deaf  to  their  intreaties,  and  drove  12,000  of  the  moft 
ufelefs  mouths  out  of  town,  who  were  quickly  driven 
in  again  by  the  Pruffians. 

Thus  the  affairs  of  the  emprefs  queen  feemed  ver¬ 
ging  to  deftriiCtion,  when  I.eopold  count  Daim  tO()k 
upon  him  the  command  of  the  remains  of  M.  Brown’s 
army.  This  general  had  arrived  within  a  few  miles  of 
Prague  the  day  after  the  great  battle.  He  immedi¬ 
ately  collected  the  fcattered  fugitives  with  the  greateft 
diligence,  and  retired  with  them  to  a  ftrong  poft  in 
the  neighbourhood,  from  whence  he  g-ave  the  troops 
in  Prague  hopes  of  a  fpeedy  relief.  It  w'as  now  the 
king  of  Pruffui’s  bufincfs,  either  to  have  attempted  to 
make  lilmfelf  niaftcr  of  the  city  by  one  defperate  effort, 
or  entirely  to  have  abandoned  the  eiiterprife,  and 
driven  caunt  Daun  from  his  poft  before  his  troops  had 
recovered  from  the  terror  of  their  late  defeat  ;  hut,  by 
attempting  to  do  both,  he  rendered  liimfelf  incapable 
of  doing  either.  Though  the  army  of  count  Daim 
already  amounted  to  60,000  men,  and  though  they 
were  ftroiigly  eiitrenclied,  and  defended  by  a  vaft  train 
of  artilleryq  his  majefty  thought  proper  to  fend  no 
more  than  32,000  men.  This  body  made  the  ardu¬ 
ous  attempt  on  the  18th  of  June;  but  though  they 
did  all  that  human  courage  and  conduct:  could  do,  and 
though  the  king  himfelf  at  laft  charged  at  the  head  of 
his  cavalry,  the  Pruffians  were  driven  out  of  the  field 
with  great  lofs.  I’his  engagement  was  named  haitk 
of  Colin, 

Tlie  firft  confequence  of  the  battle  of  Colin  was, 
that  the  king  of  Prnfiia  was  obliged  to  raife  the  fiege 
of  Prague  ;  foon  after  which,  he  was  obliged  to  quit 
Bohemia,  and  take  refuge  in  Saxony.  The  Auftrians 
haraffed  him  as  much  as  poffiblc  ;  but,  notwithftand- 
ing  their  great  fuperiority,  their  armies  were  not  In  a 
condition  to  make  any  decifive  attempt  upon  him,  as 
the  frontiers  of  vSaxony  abounded  with  fituations  eafily 
defended.  In  the  mean  time,  the  Ruffians,  who  had 
hitherto  been  very  dilatory  in  their  motions,  began  to 
exert  themfelves,  and  enter  Ducal  Pruflia,  under  M. 
Apraxln  and  Perm  or,  wliere  they  commuted  inmi- 
»erable  cruelties  and  exceffes.  A  large  body  of 
Auftrians  entered  Silefia,  and  penetrated  as  far  as 
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fioged  Schweiduitz.  Another  body  entered  I.ufiilia, 
and  made  themfelves  inaftcrs  of  Zittau.  An  ariuy  of 
22,000  Swedes  entered  Pruffian  Pomerania,  took  the 
towns  of  Anclam  and  Demmein,  and  laid  the  wIkjIc 
countiy  under  contribution.  'Phe  French,  too,  being 
freed  from  all  reftraint  by  the  capiinlation  of  the  duke 
of  Cumberland  at  Clofter  Seven  §,  made  their  way  in-§ 
to  Halbertftadt  and  the  Old  Marche  of  Brandenburg, 
firft  exuding  contributions,  and  then  pL Mdoring  the*^"^^’ 
towns.  The  army  of  the  empire,  being  reinforced  by 
that  of  the  prince  de  Soiibife,  after  many  delays,  was 
on  full  march  to  enter  Saxony,  which  left  the  Au¬ 
ftrians  at  liberty  to  exert  the  greateft  part  of  theiV 
force  in  the  reduction  of  Silefia.  General  Haddiek 
penetrated  through  Lufatia,  paffed  by  the  Pniffian  ar¬ 
mies,  and  fuddenly  appeared  befnre  the  gates  of  Ber¬ 
lin,  which  city  he  laid  under  contribution.  He  re¬ 
tired  on  the  approach  of  a  body  of  Prullians  ;  yet  he 
ftill  found  means  to  keep  fiich  a  poll  as  interrupted  the  aS 
king’s  communication  with  Silefia.  'Hie  deilrudion  Berlin  laid 
of  the  king  of  Prullia  therefore  now  feemed  inevitable. 

Every  exertion  which  he  had  made,  though  brave 
and  vvcll-condiided,  had  been  unfuccefsfiil.  Flis  general 
.Lehwald,  who  oppofed  the  Ruffians,  had  orders  to 
attack  them  at  all  events.  He  obeyed  his  orders ;  Lchw»ald  a 
and  with  30,000  men  attacked  60,000  of  the  enemy 
ftrongly  eutrenched  at  a  place  called  AWvV/f//.  fca^eli^b” 

Prullians  behaved  with  the  greateft  valour;  but  after 
having  killed  five  times  more  of  the  enemy  than  tliev  fiaiis. 
themfelves  loft,  they  were  obliged  to  retire,  though 
more  formidable  after  their  defeat  than  the  Ruffians 
after  their  vidory.  The  king,  in  the  mean  time,  ex¬ 
erted  himfelf  on  every,  fide,  and  his  enemies  fled  every* 
w^hcre  before  him  ;  but  wliilft  he  purfued  one  bodj% 
another  gained  upon  him  in  fome  other  part,  and  the 
winter  came  on  fall,  while  his  llrength  decayed,  and 
that  of  his  adverfurics  feemed  to  increafe  on  every 
quarter. 

The  Pruffian  monarch,  however,  though  dillrefted, 
did  not  abandon  himTclf  to  defpair,  or  lofe  that  won¬ 
derful  prefence  of  mind  wdiich  h«as  fo  eminently  diftin- 
guifiied  him  in  all  his  military  enterprifes.  He  indu- 
llrioufly  delayed  a  decifive  adion  till  the  approach 
winter;  but  at  laft,  after  various  movements,  on  No- gams 
vember  5.  1757,  he  met  at  Rofbacli  wfith  the  united yreat  vic^ 
army  of  his  enemies  commanded  by  the  prince  of  Saxc^^^'Y 
Flilbiirgliaufen  and  the  prince  de  Soiibife.  The  allied 
army  amounted  to  50,00  *:  men  complete  ;  but  moft  of 
the  troops  of  the  Cirdes  were  new-railed,  and  many 
of  them  not  well  affeded  to  the  caule.  The  Pruf¬ 
fians  did  not  exceed  25,000  men  ^  hut  they  w^ere  fii- 
perior  to  any  troops  in  the  w^orld,  and  were  infpired^ 
by  the  prefence  of  their  king,  with  the  moft  entluifi- 
allic  valour.  'Fh?  Auftrians  were  defeated  with  the 
lofs  of  30GO  killed,  eight  generals,  250  officers  of  dif¬ 
ferent  ranks,  and  6000  private  foldlers,  taken  prifon- 
ers,  while  night  alone  prevented  the  total  deftrudlion  of 
the  army. 

By  this  battle  the  king  was  fet  free  on  one  fi4c  ; 
but  this  only  gave  him  an  opportunity  of  renewing 
his  labours  on  another.  The  Auftrians  had  a  great 
force,  and  now  began  to  make  a  proportionable  pro- 
grefs  in  Silefia.  After  a  fiege  of  16  days,  they  had  re¬ 
duced  the  ftrong  fortrefs  of  Schweidnitz,  and  obliged 
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tTie  Pruffian  gnmfon  of  4000  men  to  furrender  pn- 
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niiuu  wi.  -  or 

foncrs  oi  war.  Hearing  then  of  the  viaoty  at  Roh 
^  ^ ,  bach,  and  that  the  king  of  Pruffia  was  m  full  march 

to  r^heve  Silefia,  they  refolved  to 
by  -he  .ru.  of  Severn  in  his  ftrong  camp  under  t.ie  ^ 

-  lain  They  attacked  the  Prince’s  army  on  November 
22d ;  but  their  attack  was  fuftaiiled  with  the  greateft 

„  refolution.  The  daughter  of  the  Auftnans  was  pro- 

Battle  with  diffious.  A  great  part  of  the  enemy  had  retired  from 
the  prince  of  battle,  and  the  reft  were  preparing  to  retire, 

of  Bevern.  generals  took  the  fame  re- 

ftilution.  Their  army  had  fuffered  much  in  the  engage- 
mcnt,  and  they  became  apptehenfive  of  a  total  defeat 
in  cafe  their  intrenchments  ihould  be  forced  m  any 
part;  for  which  reafon  they  quitted  their  ftrong  poft, 
and  retired  behind  the  Oder.  Iwo  days  after,  the 
prince  of  Bevern,  going  to  reconnoitre  without  efcort, 
attended  only  by  a  groom,  was  taken 
advanced  party  of  Croats,  a  fmall  body  of  whom  had 

crofTed  the  Oder.  i  r  i 

^  ’3  On  this  the  town  of  Breftau  immediately  fun-endered 

IZX  "e  where,  as  well  as  at  Schweidiiitz,  the  Auftnans  fojd 
Auftrians.  great  quantities  of  provilions,  amniunition,  and  mo  y. 

All  Silefia  was  on  the  point  of  falling  into  their  hands, 
and  the  Pruflian  alBiirs  were  going  into  the  utmoft  di- 
ftradion,  when  the  king  hirrfelf  by  a  moft  ^ 

paffed  through  Thuringia,  Mifnia, 
fplte  of  the  utmoft  efforts  of  the  generals  Haddick  and 
Marftial,  who  were  placed  there  to  oppofe  him  ;  an  , 
entering  Silefia  on  the  2d  of  December,  joined  the 
prince  of  Bevern’s  corps,  who  repaffed  the  Odei  to 

meet  him.  The  garrifon  of  Schvveidnitz,  who,  as  we 
have  already  obfeiwed,  had  been  made  pnfoners  ot  w^ 
alfo  joined  the  king’s  army  unexpeftedly ;  and  their 
prefence  contributed  not  a  little,  notwithftaiid.  ^ 

,♦  fmallnefs  of  their  number,  to  raife  %  I 

GarrVoa  ef  ^^holc  army.  'I  hey  had  fubmitted  to  • 

Schweid*  ffreatell  leludance  ;  but  as  the  Aullr  a 

were  conduaing  them  to  prifon,  they  happened  to  re- 
ceive  intelligence  of  the  vidoiy  at  Rofbach  : 
they  immediately  rofe  on  the  efcort  that  conduAed 
theL  and  entirely  dlfperfed  it ;  and  aftemards  march¬ 
ing  in  fuch  a  diredion  as  they  thought  might  moft 
refdily  lead  them  to  their  king,  they  accidentally  feU 

in  with  his  arrr-y.  i  •»  t>  n 

His  Pruffii.n  majefty  now  approached  Bredau;  on 
which  the  Auftrians,  confiding  in  their  fiipenontj, 
(for  they  exceeded  70,000,  while  the  Prullians  fcarcc 
Ott'cu.ua  Lounted  to  36,0  c),  abandoned  tlicir  ftrong  camp, 
atUuthcD.  tffe  fame  which  the  prince  of  Bevern  had  lornierly  oc¬ 
cupied,  and  advanced  to  give  him  battle.  Ihe  king 
did  not  intend  by  any  means  to  difappoint  them,  but 
advanced  on  his  part  with  the  greateft 
two  armies  met  on  December  5th.  near  the  village  ®f 
Leuthen.  Count  Daiin  made  the  beft  difpofitions  pol- 
fibie.  The  ground  occupied  by  his  army  was  a  plain, 
with  fmall  eminences  in  fome  parts.  T hefe  eminences 
they  furrounded  with  artilleiy’  ;  and  as  the  ground  was 
«lfo  interfperfed  with  thickets,  they  fought  to  turn 
thefe  likewife  to  their  advantage.  On  their  right  and 
left  were  hills,  on  which  they  planted  batteries  of  can¬ 
non.  The  ground  in  their  front  was  interfeaed  by 
xuany  caufeways  ;  and  to  make  the  whole  more  imprac¬ 
ticable,  the  Auftrians  had  felled  a  great  niiwaber  ot 
trcjcs,  and  fcattered  them  in  the  lyay.  It  was  almod 


impolTiblc  at  the  beginning  of  the  engagement  for  the 
Pruflian  cavalry  to  aa,  on  account  of  thefe  ^pedi¬ 
ments  ;  but,  by  a  judicious  difpofition  made  by  the  king 
himfelf,  all  diificulties  v/ere  overcome.  His  majefty  had 
placed  four  battalions  behind  the  cavalry  of  his  right 
wing  ;  forefeeing  that  General  Nadaftl,  who  was  pla¬ 
ced  on  the  enemy’s  left  with  a  corps  de  referve,  defign- 
ed  to  attack  him  in  flank.  It  happened  as  he  had  forc- 
feen  :  that  general’s  cavalry  attacked  the  Pruffian  right 
wing  with  great  fury  ;  but  he  was  received  with  fuch  a 
fevere  fire  from  the  four  battalions,  that  he  was  obli¬ 
ged  to  retire  in  diforder.  The  king’s  flank  then,  well 
covered  and  fupported,  was  enabled  to  a£I  with  fuch 
order  and  vigour  as  repulfed  the  enemy.  The  Aiiftrian 
artillery  was  alfo  filenced  by  that  of  the  Pruflians ; 
however,  the  Auftrians  continued  to  make  a  gallant  re- 
fiftaiice  during  the  whole  battle.  After  having  been 
once  thrown  into  diforder,  they  rallied  all  their  forces 
about  Leuthen,  which  was  defended  on  every  fide  by 
entrenchments  and  redoubts.  i  he  Pruflians  attacked 
them  with  the  utmoft  impetuofity,  and  at  laft  became 
mafters  of  the  poft ;  on  which  the  enemy  fled  on  all 
Tides,  and  a  total  rout  enfued.  In  this  battle  the  Au¬ 
ftrians  loft  600 D  killed  on  the  fpet,  15,  oc  taken  pri- 
foners,  and  upwards  of  200  pieces  of  cannon. 


Pruirx^. 
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The  confequences  of  this  viftory  were  very  great,  greflau  r«. 
Breflau  was  immediately  iiivefted,  and  furrendered  on  taken. 
December  29th;  the  garrifon,  amounting  to  13,000 
men,  were  made  pnfoners  of  war.  I  he  blockade  of 
Schweidnitz  was  formed  as  tlofely  as  the  feafon  of  the 
year  would  permit ;  while  detached  Pruflian  parties 
over-ran  the  hole  country  of  Silefia,  and  reduced  every 
place  of  lefs  importance.  The  Ruffians,  who  had  ra¬ 
vaged  and  deftroyed  the  country  in  fuch  a  manner  that 
they  could  not  fubfift  in  it,  thought  proper  to  retire  jj 
out  of  the  Pruffian  dominions  altogether.  Thus  Ge-  Swelej 
nei-al  Lehwald  was  left  at  liberty  to  ad  agmuft  thedn-en  ort 
Swedes;  and  them  he  quicldy  drove  out  of  Pruffi.yi 
Pomerania,  the  whole  of  which  country  lie  not  only 
recovered,  but  alfo  fome  part  of  Svyedilh  Pomerania. 

Thus  the  duchy  of  Mecklenburg  being  left  quite  ex- 
poli  d,  the  king  took  ample  vengeance  on  it  by  exad- 
ing  the  moft  fevere  contributions  of  men  and  money. 

’I'o  complete  this  monarch’s  good  fortune  alio,  the 
French,  who  had  retired  after  the  battle  of  Rolbach, 
were  now  oppofed  by  the  Hanoverians  under  Prince 
Ferdinand,  who  kept  them  lo  well  employed,  that,  du- 
ring  the  reft  of  the  war,  the  king  of  Pmffia  had  no  more 

trouble  from  them.  See  Britain,  n®  442.  ,P“., 

The  bednnlnff,  of  the  year  1758  was  favourable  toSchwt.iJ- 
the  arms  of  his  Pruflian  majefty.  On  the  3d  of  April 
he  commenced  his  operations  agamlt  Schweidnitz,  and 
pufiied  the  fiege  fo  vigoroiifly,  that  the  place  furren- 
dered  in  13  days.  He  then  difpofed  his  forces  m 


.38, 


fuch  a  manner  as  mighty  bell  guard  his  dominions 


acraiiift  his  numerous  enemies.  For  this  piirpofe  count 
Dohna  commanded  a  body  of  troops  on  the  fide  of  Po¬ 
merania  ;  another  confidemble  body  was  pofted  be¬ 
tween  Wohlau  and  Glogau,  in  order  to  cover  Silefia 
from  the  Rufiians,  in  cafe  they  fhoiild  make  their  in¬ 
road  that  way.  An  army,  in  a  little  time  after,  was 
formed  in  Saxony,  commanded  by  the  king’s  brother 
Prince  Henry.  This  army  conlifted  of  3  battalions 
and  45  fquadrons,  and  was  defigned  to  make  head 
againft  the  army  of  the  empire  >  which,  by  great 
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Truifu.  forts  made  during  the  winter,  and  the  jiin£lIon  of  a 
large  body  of  Aiiftrians,  was  again  in  a  condition  to 
adl.  Between  all  thefe  armies  a  ready  communication 
was  kept  up  by  a  proper  choice  of  pods.  After  the 
vediidlion  of  Schweidiiitz,  the  king  having  made  a  fliow 
of  invading  Bohemia,  fuddeniy  burll  into  Moravia, 
where  in  a  fhort  time  he  made  himfelf  mafter  of  the 
-9  whole  coiintr}^  and  on  the  27th  of  May  laid  fiege  to 
The  kmg  Olmutz  the  capital.  Of  this  M.  Daiin  was  no  fooiier 
belicges  Informed,  than  he  took  his  route  to  Moravia  through 
without  Bohemia  :  and,  though  he  was  not  in  a  condition  to 

faccch.  rifle  a  battle,  nor  indeed  would  have  done  fo  iinlels  he 

had  had  a  very  confiderable  advantage ;  yet,  by  placing 
himfelf  In  a  ilrong  fituatlon  where  he  could  not  be  at¬ 
tacked,  by  harafiing  the  king’s  troops  and  cutting  off 
their  convoys,  he  at  laft  obliged  him  to  abandon  the  eii- 
terprlfe.  The  king,  however,  who  frequently  owed  a 
good  part  of  Ills  fuccefs  to  the  Impenetrable  fecrecy 
with  which  he  covered  all  his  defigns,  gave  not  the 
lead  hint  of  his  intention  to  raife  the  fiege  of  Olmutz. 
On  the  contrary,  the  very  day  before  the  fiege  was 
raifed,  the  firing  continued  as  bride  as  ever  ;  but  in  the 
night  (July  i.)  the  whole  army  took  the  road  to  Bo¬ 
hemia  in  two  columns,  and  gained  an  entire  march  up¬ 
on  the  Audriaiis.  Thus,  notwithdanding  the  utmod 
efforts  of  his  enemies,  the  Pruffian  army  reached  Bo¬ 
hemia  with  veiy  little  moiedatioii.  Here  he  feized 
upon  a  large  magazine  at  TieutomiiTel  j  defeated  fome 
corps  of  Auftrlans  who  had  attempted  to  Interrupt  his 
progrefs ;  and  arrived  at  Konigfgratz,  of  which  he  took 
pofleflion,  after  driving  from  it  7000  Audrians  who 
were  Intrenched  there.  This  city  and  feveral  other 
didn(fts  he  laid  under  contribution  :  but  foon  after  en¬ 
tered  Silefia,  and  marched  with  the  utmod  rapidity  to 
encounter  the  Ruffians,  who  had  at  that  time  united 
their  forces  under  generals  Brown  and  Fermor,  entered 
the  New  Marche  of  Brandenburg,  and  laid  fiege  to 
Cudrin. 

The  Ruf-  The  king  arrived  at  this  city  at  a  very  critical  period. 
Tuns  be-  The  Riiflians  had  laid  fiege  to  it  011  the  15th  of  Au- 
fiege  Cu-  though  they  were  not  well  flcllled  in  mamt- 

ging  .artillery,  yet,  by  furious  and  unremitting  dif- 
charges  at  random,  they  threw  in  fuch  a  number  of 
bombs  and  red-hot  balls,  that  the  town  was  foon  on 
fire  in  every  quarter.  Some  of  the  wretched  inhabi¬ 
tants  were  burned  ;  others  buried  in  the  ruins  of  their 
houfes,  or  killed  by  the  balls  which  fell  like  hail  in  the 
dreets  *,  while  many  of  the  furvlvors  abandoned  their 
habitations,  and  fled  out  of  the  town  on  that  fide  where 
.  it  was  not  inveded.  The  governor  did  every  thing  for 
the  defence  of  the  .place  ;  but  as  the  walls  were  built 
after  the  old  manner.  It  was  impoffible  that  the  town 
could  have  made  a  defence  for  any  length  of  time, 
efpeclally  as  the  principal  magazine  of  the  befieged 
had  been  blown  up.  The  avenger  of  all  thefe  Injuries, 
however,  was  now  at  hand.  The  king  came  in  fight 
of  the  Ruffians  on  the  25th  of  Augud,  after  a  march 
of  56  days,'  and  beheld  the  country  eveiy where  defo- 
lated,  and  the  villages  in  flames  by  the  depredations 
of  his  cruel  enemy,  who  had  raifed  the  fiege  at  his  ap- 
41  proach,  and  retired  towards  a  neighbouring  village  na- 
But  are  de-  med  Zorndorjf.  At  nine  o’clock  in  the  morning,  a  mod 
feated  at  terrible  fire  of  cannon  and  mortars  poured  dedru6\iou  on 
Zorndoi  right  wing  of  the  Ruffian  army  for  two  hours  with¬ 

out  intermlffion.  The  llaughter  was  fuch  as  might 
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have  been  expected  ;  but  the  Ruffians  kept  their  ground  PriifTin.  ^ 
with  adonifhing  refolution,  new  regiments  dill  preffing 
forward  to  fupply  the  places  of  thofe  that  fell.  ^Vlien 
the  fird  line  had  fired  away  all  their  charges,  they  rulli- 
ed  forward  on  the  Prulfians  with  their  bayonets  ;  and 
all  at  once  thefe  brave  troops,  though  encouraged  by 
the  prefence  of  their  king,  gave  way  and  fled  before  an 
enemy  already  half  defeated.  The  Ruffian  generals 
ought  now  to  have  attacked  with  their  cavalry  the  dlf- 
ordered  Infantry  of  their  enemies,  whicli  would  have 
completed  the  defeat,  and  in  all  probability  given  tire 
finifhing  droke  to  the  king  of  Prufiia’s  affairs.  This 
opportunity,  however,  they  lod  :  but  the  king  was  not 
fo  negligent  ;  for,  by  a  very  rapid  and  maderly  mo¬ 
tion,  he  brought  all  the  cavalry  of  his  right  wing  to 
the  centre,  and  falling  on  the  Ruffian  foot  uncovered 
by  their  horfe,  and  even  difordered  by  their  own  fuc¬ 
cefs,  they  pulhed  them  back  with  mod  miferablc  daugh¬ 
ter,  at  the  fame  time  that  the  repulfed  battalions  of  in- 
faiitr)",  returning  to  the  charge,  and  exafperated  at 
their  late  difgrace,  rendered  the  victory  no  longer 
doubtful.  The  Rulfians  were  now  thrown  Into  the 
mod  dreadful  coiifiifion.  llie  wind  blew  the  dud  and 
fmoke  into  their  faces,  fo  that  they  could  not  didinguilfi 
friends  from  foes  ;  they  fired  on  each  other,  pliindereii 
their  own  baggage  wdiich  dood  between  the  lines,  and 
intoxicated  themfelves  with  brandy :  the  ranks  fell  in 
upon  one  another  ;  and,  being  thus  crammed  together 
into  a  narrow  fpace,  the  fire  of  the  Prulfians  had  a  full 
and  dreadful  effedl,  while  their  enemies  kept  up  only  a 
fcattered  and  ineffedluai  fire,  generally  quite  over  their 
heads.  Yet  even  in  this  difmal  fitiiation  the  Ruffians 
did  not  fly  ;  but  fuffered  themfelves  to  be  flaughtcred 
till  feven  at  night,  when  their  generals  having  caufed 
an  attack  to  be  made  on  the  Pruffian  right  wing,  the 
attention  of  the  enemy  was  drawn  to  that  quarter,  and 
they  had  time  to  retire  a  little  from  the  field  of  battle 
to  recover  their  order. 

In  this  engagement,  which  was  called  the  battle  of 
Zorndorjf,  the  Ruffians  lod  21,529  men,  w^hile  that  of 
the  Pruffians  did  not  exceed  2000.  A  vad  train  of  ar¬ 
tillery  was  taken,  together  with  the  military  ched,  and 
many  officers  of  high  rank.  The  confeqaeiicc  was,  that 
the  Ruffian  army  retreated  as  far  as  Landfperg  on  the 
frontiers  of  Poland,  and  the  king  was  left  at  liberty  to 
march  with  his  ufual  expedition  to  the  relief  of  prince 
Henry  of  Saxony.  4^ 

The  Prince  was  at  this  time  forely  pvefTed  by  M.  Orera^Jona 
Dauii.  As  foon  as  the  king  had  left  Bohemia  in  the  Count 
manner  already  related,  M.  Daun,  confidering  that 
would  have  been  to  no  purpofe  to  follow  him,  refolved 
to  turn  his  arms  towards  Saxony.  Towards  that  coun¬ 
try,  therefore,  he  took  his  route  through  Lufatia,  by 
Zittau,  Gorlitz,  and  Bautzen.  On  the  3d  of  Septem¬ 
ber  lie  inveded  the  drong  fortrefs  of  Sonnedeiu  ;  v/lilcli 
unaccountably  furrendered,  after  a  fingle  day’s  refid- 
ance,  to  one  of  his  generals  named  Maeguire.  _  He  then 
began  to  favour  the  operations  of  General  Laudohn, 
who  had  advanced  through  the  Lower  Lufatia  to  the 
confines  of  Bi'andenburg  ;  and,  by  drawing  the  atten¬ 
tion  of  the  Pruffian  forces  which  were  left  In  Silefia  U7 
the  northward  of  that  duchy,  he  facilitated  the  pro¬ 
grefs  of  the  generals  Haifcli  and  De  Villc  in  the  fouth- 
ern  parts.  He  then  propofed  that.pnRce  Henry  fhould 
be  attacked  by  the  army  of  the  emplK>  while^that  of 
4  K  the- 
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PriifTia,  the  Auflnans  flioiilcl  p  ifs  the  Elufj  and,  falling  at  the 

- - ^ -  fame  time  on  the  Pniflians,  fecond  the  attack  of  the 

Imperialifts,  and -cut  off  the  retreat  of  their  enemies 
Rendered  Drelden.  The  fudden  appearance  of  the  king  of 

abortive  by  Priifiia,  however,  put  an  end  to  this  plan ;  general  Lau- 
the  king  of  dohn  abandoned  all  his  conqiieffs  in  Tower  Liifatia,  and 
PrulTia ;  retired  towards  hi.  Daun,  while  that  general  hirnfelf 
retired  from  the  neighbourhood  of  Drefden  as  far  as 
Zittau.  The  army  of  the  empire  only  kept  its  ground; 
poffeffing  itfclf  of  the  ftrong  poil  at  Pirna,  formerly 
mentioned,  but  did  not  undertake  any  thing.  As  for 
the  Swedes,  who  had  direded  their  motions  by  thofe 
of  the  Ruffians,  they  no  fooner  heard  of  the  vldory  of 
Zorndorff>  than  they  retreated  with  much  more  expedi¬ 
tion  than  they  had  advanced. 

Thus  the  king  of  Priiflia’s  affairs  feemed  to  be  pret¬ 
ty  well  retrieved,  when  by  one  fatal  piece  of  negligence 
he  was  brought  to  the  verge  of  ruin.  M.  Daun  had 
poffeffcd  hirnfelf  of  an  advantageous  camp  at  Stolpheii, 
by  which  he  preferved  a  communication  with  the  army 
of  the  empire.  On  the  other  hand,  the  king  of  Pruffia, 
having  taken  poffeflion  of  an  important  poll  at  Baut¬ 
zen,  extended  liis  right  wing  to  the  village  of  Hoch- 
kirchen,  by  which  he  preferved  a  communication  with 
his  brother  Prince  Henry,  proteded  Brandenburg,  and 
was  better  fituated  than  he  could  be  anywhere  elfe  for 
throwing  fnccours  into  Silefia.  The  two  armies  kept  a 
watchful  eye  on  the  motions  of  each  other  ;  and  as  the 
principal  aim  of  M.  Daiin  was  to  cut  off  the  king’s 
communication  with  Silefia,  and  of  the  king  to  cut  off 
M.  Daur/s  communication  with  Bohemia,  a  battle  feem¬ 
ed  Inevitable,  though  great  danger  feemed  to  await  that 
party  who  fhould  begin  the  attack. 

In  this  critical  pofture  of  affairs,  the  Auftrlan  gene¬ 
ral  formed  a  defign  of  attacking  the  PrulTian  camp  in 
the  night.  In  what  manner  he  came  to  furprlfe  fuch 
a  vigilant  enemy,  has  never  been  accounted  for ;  but 
that  fuch  a  furprife  was  adually  accomplifhed  on  the 
14th  of  Odober,  is  certain.  In  the  dead  of  the  pre¬ 
ceding  night,  the  Anftrian  army  began  to  n^arch  in 
three  columns  towards  the  camp  of  the  king  of  Pruffia: 
and  though  the  night  was  exceedingly  dark,  and  they 
had  a  coiifiderable  way  to  go,  they  all  amved  at  the 
fame  time,  in  fafety,  without  being  difeovered,  and 
v/Ithout  the  lead  confufion  ;  and  at  five  In  the  morn- 
ing  began  a  regular  and  well-conduded  attack.  The 
Priiffians  were  in  a  moment  thrown  Into  confufion  ; 
Marfhal  Keith,  one  of  their  beft  generals,  received  two 
mufket -balls,  and  fell  dead  on  the  fpot.  Prince  Francis 
cf  Brunfwick  had  his  head  fhot  off  by  a  cannon-ball  as 
he'  was  mounting  his  horfe ;  and  every  thing  feemed  to 
announce  the  total  deftrudloii  of  the  army.  Still,  how¬ 
ever,  the  king  preferved  his  wonderful  prefence  of  mind, 
which  indeed  he  never  appears  to  have  loft  on  any  oc- 
cafion.  He  ordered  fomc  detachments  from  his  left  to 
^upport  his  right  wing  ;  but  the  moment  that  thefe  or¬ 
ders  were  received,  the  left  itfelf  was  furloufly  attack¬ 
ed.  General  Ketzow,  who  commanded  in  that  quar¬ 
ter,  repulfed  the  Aullriaiis  with  difficulty,  and  was  not 
able  to  afford  any  conlidcrable  affiftance  to  the  right ; 
which  alone  was  obliged  to  fuftain  the  weight  of  the 
grand  attack.  The  Auftrlans,  in  the  beginning  of  the 
engagement,  had  driven  the  Priiffians  out  of  the  vil¬ 
lage  of  Hochklrchen  ;  and  as  the  fate  of  the  day  de¬ 
pended  on*  the  poffeflion' of  that  poft,  the  hot  tell  dif- 
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pute  was  there.  The  Priiffians  made  three  bloody  and  PruOi-i, 
unfuccefsful  attacks  on  the  village  ;  on  the  fourth  they 
canned  It ;  but  the  Auftrlans  continually  pouring  In  freffi 
troops,  at  laft  drove  them  out  with  prodigious  (laughter 
on  all  Tides.  The  king  then  ordered  a  retreat,  which 
was  coiidudled  in  good  order,  without  being  purfued  ; 
however,  this  bloody  adllon  coft  him  7000  men,  toge- 
themvith  a  great  number  of  cannon.  The  Auftrlans 
computed  their  own  lofs  at  5000. 

His  Prufiian  majefty,  having  thus  happily  efcaped 
fuch  imminent  danger,  took  every  poflible  meafure  to 
prevent  the  enemy  from  gaining  any  conflderable  ad¬ 
vantage  from  his  defeat.  Perceiving  that  the  only  ad¬ 
vantage  they  wiftied  to  derive  from  It  was  to  cover  the 
operations  of  their  armies  In  Silefia,  and  that  he  had 
now  nothing  to  fear  on  tlie  fide  of  Saxony,  he  largely 
reinforced  his  own  army  from  that  of  Prince  Henry, 
and  haftened  into  Silelia,  in  order  to  raife  the  fte<re  of 
Nelfs,  which  liad  been  completely  invefted  on  the  4th 
of  Odlober.  On  the  24th  of  that  month,  therefore,  he 
quitted  his  camp,  and,  making  a  great  coinpafs,  to 
avoid  obftru6tions  from  the  enemy,  arrived  in  the  plaim 
of  Gorlltz.  A  body  of  the  Auftrians  had  In  vain  at¬ 
tempted  to  fecure  this  poft  before  him,  and  fome  who- 
arrived  after  him  were  defeated  with  the  lofs  of  800 
men.  From  this  place  the  king  purfued  his  march 
with  the  utnioft  diligence  ;  but  was  followed  by  gene¬ 
ral  Laudbhn,  at  the  head  of  24,^00  men,  who  coii- 
llantly  hung  on  his  rear,  and  harafted  his  army.  The 
king,  however,  knowing  the  importance  of  his  expe¬ 
dition,  continued  his  march  without  Interruption,  and 
fuffered  his  antagoiiift  to  obtain  many  little  advantages 
without  moleftation.  Daim,  however,  not  content  with 
the  oppofitlon  given  by  Laiidohn,  fent  a  large  body  of 
horfe  and  foot  by  anotlier  route  to  reinforce  the  gene¬ 
rals  Karfch  and  De  Vllle,  who  had  formed  the  ficge  of 
Neifs  and  the  blockade  of  Coftl,  while  he  hirnfelf  pafs-- 
ed  the  Elbe,  and  advanced  towards  Drefden. 

All  thefe  precautions,  however,  were  of  little  a\"ail. 

The  generals  Karfch  and  De  Ville,  notwithftandiiig  their 
reinforcement,  no  fooner  heard  of  the  king  of  Pruffia’s 
approach,  than  they  raifed  the  fiege  of  both  places,  and 
retired,  leaving  behind  them  a  conflderable  quantity  of 
military  ftores.  I'he  end  of  the  Priiflian  monarch’s  inarch 
being  thus  accompllflied,  he  inftantly  returned  by  the 
fame  way  he  came,  and  haftened  to  the  relief  of  Sax¬ 
ony,  the  capital  of  which  (Drefden)  was' in  great  dan¬ 
ger  from  Marfhal  Daun.  The  place  was  but  indiffe¬ 
rently  fortified,  and  garrifoned  only  by  1 2,000  men  ^ 
fo  that  it  could  not  promife  to  hold  out  long  againft  a 
numerous  and-  well-appointed  army.  It  was  befides 
commanded  by  a  large  fuburb,  of  which,  if  once  the 
enemy  got  poffeflion,  all  defence  of  the  city  miift  then  4^ 
be  vain.  P'or  this  reafon  M.  Schmettau,  the  PrulTian  Suburbs  of 
governor,  determined  to  fet  thefe  fuburbs  on  fire,  t)refdea 
which  was  actually  done  November  lotl^,  with  an  in- 
credible  lofs  to  the  inhabitants,  as  In  the  fuburbs  were 
carried  on  moll  of  thofe  valuable  manufadlures  which' 
render  the  city  of  Drefden  remarkable.  This  difap- 
pointed  the  defigns  ©f  M.  Daun  ;  but,  though  the  ac¬ 
tion  was  agreeable  to  the  laws  of  war,  and  had  beeiv 
executed  witli  all  the  caution  and  humanity  of  whicb> 
fuch  an  a6lion  was  capable,  yet  the  Auftrlans  exclaim¬ 
ed  againft  it  as  a  piece  of  the  moft  unpro voiced  and: 
wanton?  cruelty  recorded  in  hiftory. 

AfUr 
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Trull’ll-  After  iKe  king  of  PniUki  had  approached  Drefden, 
^ ^  all  the  Aulirian  arinicg  retired  into  Bohemia,  where 
^aKop^’f)  their  winter-quarters,  as  the  king  of 

preived  by  Prullia  did  in  Saxony.  I’his  unhappy  country  he  faid 
the  icMig  of  he  would  now  confider  as  his  own  by  right  of  conqued. 
Trufiia.  i^ut  indead  of  treating  the  conquered  people  as  his 
lawful  fubjeifts,  he  oppreiTcd  them  in  all  polfible  ways, 
by  levying  the  mod  fevere  and  exorbitant  contribu¬ 
tions,  fiirroiinding  the  exchange  with  foldiers,  and  con¬ 
fining  the  merchants  in  narrow  lodgings  on  ilraw-beds, 
till  they  drew  upon  their  coiTcfpoudeiits  for  fuch  fuins 
as  he  wanted. 

In  1759,  as  early  as  the  23d  of  Fcbriiar)^,  the  Pruf- 
fians  commenced  their  niilitaiy  operations.  General 
W^oberfow  marched  wnth  a  body  of  troops  into  Poland, 
where  he  deftroyed  feveral  very  large  magazines  be- 
, longing  to  the  Rulfians,  and  returned  into  Silefia 
W'ithout  any  lofs  on  the  i8th  of  April.  In  the  mean 
time,  hy  fome  movements  of  the  king  of  Prullia  him- 
Tj  herVa  greatelt  part  of  the  Aullrian  troops  had  been 

i/ivjded  b>  towards  the  frontiers  of  Silefia.  Prince  Henry 

i'nnce  immediately  took  advantage  of  this  opening,  and  on 

Henry.  the  jyth  of  April  entered  Bohemia  with  his  army  di¬ 

vided  into  two  columns.  One,  commanded  by  him- 
felf,  marched  towards  Peterfwade  ;  the  other,  under 
general  tiulfen,  pafTcd  by  the  towns  of  Pafbcrg  and 
Coinmottau.  I’iiat  commanded  by  Prince  Henry 
himfelf  penetrated  as  far  as  Lobofcluitz,  and  Leitme- 
ritz  ;  the  enemy  flying  everywhere  before  them,  and 
burning  or  abandoning  the  vail  magazines  which  they 
had  amafled  in  thefe  parts.  The  body  under  general 
Plulfeii  had  a  more  adlive  employment.  A  Itrong  pafs 

48  at  Pafberg  was  defended  by  a  confiderable  body  of 

^  ^  Auferians.  General  Hulfen,  having  condu(?hed  liis  ca- 

defeareR  by anotlicr  way  in  Inch  a  manner  as  to  rah  di- 
Geiieral  really  on  their  rear,  attacked  them  in  front  with  his  in- 
Muifen.  fantry,  drove  them  out  of  their  intrencliments,  and  to¬ 
tally  defeated  them  with  the  lofs  of  a  great  number  kill¬ 
ed,  and  2000  taken  prifoners,  while  that  of  the  Pruf- 
fians  did  not  exceed  7  J  in  killed  and  wounded.  After 
this  exploit  they  returned  into  Saxony,  with  hoftages 
for  the  contributions  which  they  had  largely  exadted 
during  the  courfe  of  their  expedition. 

Some  other  fncceflcs  obtained  by  Prince  Henr)', 
cleared  the  country  of  Franconia  of  his  enemies  ;  but 
now  the  approach  of  the  Ruffians  feemed  once  more  to 
bring  the  affairs  of  the  king  of  Pniffia  to  a  crifis.  Not- 
withflanding  the  defliudtion  of  their  magazines,  they 
had  continued  to  advance  into  Silefia,  where  they  were 
oppofed  by  Count  Dohna ;  but  as  the  troops  he  had 
wnth  him  were  very  far  inferior  to  his  enemies,  he 
found  it  irnpoffible  to  do  more,  at  lead  with  any  ap¬ 
pearance  of  luccefs,  than  to  obferve  their  motions  and 
harafs  them  on  their  inarch.  But  this  was  fo  difplea- 
fing  to  the  king,  that  he  difgraced  this  general,  and 
appointed  Wedel  to  fucceed  him,  with  orders  to  at¬ 
tack  the  Ruffians  at  all  events.  To  enable  him,  how¬ 
ever,  in  fome  mcafure  to  comply  \vith  this  defperatc 
order,  he  fent  him  fome  reinforcements,  which  brought 
his  army  up  to  near  30,003.  With  thefe,  on  the  23d 
of  July  1759,  General  Wedel  attacked  70,000  Ruf- 

49  fians  pbfled  in  the  moll  advantageous  manner  at  ZuH- 
PrtifTians  chan,  and  defended  by  a  numerous  artillery.  Though 

Pniffians  marched  on  to  certain  dcllriiOlion  and  dif- 
grace,  they  full  allied  the  attack  for  a  long  time  with 
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unparalleled  rcfolution.  At  laft^  however,  they  gave  Pninia. 
way,  and  were  obliged  to  retire  with  the  lofs  of  4700  — 
killed  or  taken  prifoners,  and  3000  wounded.  50 

The  confeqnences  of  this  viciory  were,  that  the  Ruf-  The  Ruf¬ 
fians  penetrated  into  the  king’s  territories,  and  took 
pofleffion  of  the  towns  of  Crofien  and  Frankfort  on  the  ” 

Oder,  which  made  it  abfolutely  neceflkry  for  the  king  or.  the  O- 
to  come  in  perfon  to  oppofc  them.  Accordingly,  On 
the  4th  of  Augull,  he  joined  ’Wedel  with  a  confiderable 
body  of  forces,  having  left  the  greatelt  part  of  Ills  army 
in  Saxony  under  Prince  Henry.  But  as  Marfhal  Daun 
had  fent  a  body  of  12,000  horfe  and  8000  foot  under 
General  Laudohn  to  tlie  affillance  of  tlie  Ruffians,  the 
king  flill  found  himfelf  unable  to  light  them  ;  as,  with 
this  and  fome  other  reinforcements,  their  army  now 
ainoinited  to  upwards  of  90,000.  He  therefore  re¬ 
called  General  Finck,  whom  he  had  fent  into  Saxony 
with  9000  men  ;  but,  with  all  his  reinforcements,  it 
was  found  Impollible  to  augment  his  army  to  50,000 
complete.  His  fituation,  however,  was  now  fo  critical, 
that  a  battle  was  unavoidable  ;  aud  therefore,  on  the 
1 2th  of  Augiifl,  with  this  inferiority  of  number,  the 
king  attacked  his.  cnenues  itroiigly  intrenched,  and  de¬ 
fended  by  a  prodigious  number  of  cannon.  In  this  ac¬ 
tion,  his  principal  effort  was  againll  the  left  wing  of  the 
Ruffian  army.  He  began  the  attack,  according  to  cu- 
llom,  with  a  heavy  cannonade  ;  which  having  produced 
the  defired  effect,  he  attacked  that  wing  witli  feveral  51 
battalions  difpofed  in  columns.  The  Ruffian  intrcnch-.^*”^^ 
ments  were  forced  with  great  daughter,  and  72 
of  cannon  were  taken.  But  Hill  there  was  a  defile  toj^e  ru(- 
be  paffed,  and  feveral  redoubts  which  cov'ered  the  village  funs  at 
of  Ciinnerfdorf  to  be  mallered.  Thefe  were  attacked^ 
with  the  fame  rcfolution,  and  taken  one  after  another. 

The  enemy  made  another  Hand  at  the  village,  and  en¬ 
deavoured  to  prefei*ve  their  ground  there  by  pulliing 
forward  feveral  battalions  of  horfe  and  fo(;t ;  but  this 
alfo  proved  unfuccefsful ;  they  were  driven  from  poll 
to  poll  quite  to  the  hill  redoubts.  For  upw'ards  of  iix 
hour;  the  Pruffians  were  fuccefsful,  and  everywlicrc 
broke  the  enemy  with  prodigious  flaughter;  drove 
them  from  almoff  all  the  ground  they  had  occupied  be¬ 
fore  the  battle,  took  more  than  half  their  artlller)",  and 
fcarce  any  thing  feemed  wanting  to  make  the  vicdory 
complete.  In  thefe  circumllances,  the  king  wrote  the 
following  billet  to  tlie  queen  ;  “  Madam,  we  have 
beat  the  Ruffians  from  their  intrencliments.  In  two 
hours  expcift  to  hear  of  a  glorious  victory.’’  Of  this  vic¬ 
tory,  however,  he  deprived  himfelf,  by  an  exceffive 
eagernefs  for  conqiielt.  The  enemy,  defeated  almolt 
ill  every  quarter,  found  their  left  wing,  fliattered  as  it 
was,  to  be  more  entire  than  any  other  part  of  their 
army.  Count  Soltikoff,  the  Ruflhm  general,  tliereforc 
aflemblcd  the  remains  of  liis  right  wing,  and,  gathering 
as  many  as  he  could  from  his  centre,  reinforced  the  lett, 
and  made  a  Hand  at  a  redoubt  which  had  been  erected 
on  an  advantageous  eminence  in  a  place  called  the  'Jews 
burytng-ground.  All  the  king’s  generals  are  faid  to 
have  been  of  opinion,  that  lie  ought  to  ailotv  the  Ruf¬ 
fians  tlie  peaceable  pofleffion  of  this  poll.  Their  army 
had  already  fuffered  fo  much,  that  it  would  have  been 
iinpoffible  for  them  to  have  attempted  any  enterjirifc 
of  confeqiience  after  the  battle  5  but  their  artillery  was 
flill  numerous,  the  pofl  very  llroiig,  and  the  Pruffian 
troops  greatly  fatigued.  Thef^  reafons  for  a  few  mo- 
4  K  2  ments 
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ments  had  feme  weight  with  the  king  :  but  the  natu¬ 
ral  impcuiofity  of  his  temper  getting  the  better  of 
his  reafon,  he  led  on  his  wearied  troops  again  and 
ygain  ;  till  at  latt,  when  their  ftrength  was  in  a  man¬ 
ner  totally  exhaulted,  they  were  attacked  and  utterly 
routed  by  the  Aiiflrian  and  Ruffian  cavalry,  the  former 
of  which  had  hitherto  remained  quite  iiiaaive,  and  were 
therefore  quite  frefh,  and  irrefiilible  by  the  enfeebled 
Pnifiians.  The  night,  and  the  prudent  ufe  of  fomc 
eminences,  prevented  the  total  deflruftion  of  the  ar¬ 
my  f  however,  their  lofs  amounted  to  20,000  men 
killed  and  wounded.-  The  king,  when  he  found  the 
viSiOTj  totally  loft,  fent  another  billet  to  the  queen, 
exprelTed  in  the  following  manner  :  “  Remove  from 
Berlin  with  the  royal  family  ;  let  the  archives  be  car¬ 
ried  to  Potfdam  ;  the  towm  may  make  conditions  with 
the  enemy.’’ 

Immediately  after  this  defeat,  the  king  fet  himfelf 
about  repairing  his  Ioffes  with  the  utmoft  diligence.  In  a 
few  days  every  thing  was  again  put  in  order  in  his  camp, 
lie  replaced  his  artillery  from  Berlin  ;  recalled  Gene¬ 
ral  Klieft  with  5000  men  from  Pomerania  ;  detached 
6000  from  his  own  army  to  the  defence  of  Saxony  ; 
and  with  the  remainder  put  himfelf  between  the  Ruf¬ 
fians  and  Great  Glogaii,  covering  that  city  which  had 
been  the  chief  objeft  of  their  defigns  ;  and  in  fhort,  not- 
withftanding  their  vidlor^q  obliged  them  t©  return  to  Po¬ 
land  without  accomplifhing  any  thing  befides  the  car¬ 
nage  at  Cunnerfdorff. 

'^iiie  misfortunes  of  the  PrufGan  monarch,  however, 
were  net  at  an  end.  Prince  Heni*)^  indeed,  by  a  moft 
extraordinary  and  well-condufted  march,  entered  Sax¬ 
ony,  which  was  now  totally  over-run  by  the  armies  of 
the  enemy.  At  the  fame  time,  ftrong  detachments  ha¬ 
ving  been  fent  into  that  country  under  generals  Finck 
and  Wunfeh,  the  whole  was  in  a  fhort  time  recovered 
except  Drefden.  I'owards  this  place  Marflial  Daun 
retired,  and  in  all  prcbabihty  would  foon  liav'C  been- 
obliged  to  leave  Saxony  entirely.  But  the  king’s  im¬ 
patience  could  not  be  fatisfied  without  cutting  off  his 
retreat,  and  forcing  him  to  a  battle  ;  for  which  piirpofe 
lie  fent  General  Finck  with  upwards  of  12,000  men 
according  to  the  Pruffian  account,  but  20,000  accord¬ 
ing  to  the  Aiiftrians,  to  feize  fomepaffes  through  which  ’ 
M.  Daun  could  only  take  his  route  towards  Bohemia* 
This  commlffion  was  executed  with  great  exadlnefs ; 
but  the  Pruffian  general,  having  probably  advanced  too 
far  into  thefe  defiles,  and  iiegledled  to  preferve,  a  com¬ 
munication  wnth  the  main  army,  gave  his  enemy  an  op¬ 
portunity  of  furrounding  him,  aqd  at  laft  forcing  him 
and  his  whole  army  to  furrender  pjifoners  of  war.  This 
diXafter  was  loon  after  followed  by  another.  General 
Gurccke  was  polled  at  the  right  of  the  Elbe,  oppofite 
to  Mcfferi  ;  but  on  the  approach  of  a  large  body  of  Au- 
ftriaiis,  they  prepared  to  retreat  ov^er  the  river  into  a 
place  where  they  hoped  to  be  more  fecure.  But  having 
been  obliged  by  an  hard  froft  to  withdraw  their  bridge 
of  b  Jdts,  a  thaw  fupervened,  when  they  attempted  to 
lay  a  bridge  of  pontoons,  fo  that  they  were,  again  oblk 
ged  to  have  recotirie  to  their  b>>at&.  In  this  fituation, 
their  rear-guard  was  attacked  with  great  fury  by  the 
Auftrians,  and  all  the  foldiers  who  compofed  it  killed  or 
taken.  The  lofs  ot  the  Pruffians  on  this  occafion  w^as 
computed  at  3  '- jo  men. 

The  year  1 760  fho.wcd  the  Pruffian  monarch  In  a  more 
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dangerous  fituation  than  he  had  ever  yet  experienced.  ^  ^ 

Indeed  his  affairs  now  feemed  to  be  altogether  defperate. 

His  Ioffes  were  not  to  be  meafured  by  the  number  of 
the  killed  or  prifoners,  but  by  armies  deftroyed  or  ta-fituatioivof 
ken.  Forty  generals  had  died  or  been  killed  In  his  the  king  or 
fervice  fince  the  beginning  of  October  exclufive 

of  thofe  who  were  wounded  or  taken  prifoners.  his 
of  itfelf  would  have  been  an  irreparable  lofs,  had  not 
the  very  wars  which  deftroyed  thefe  furniflied  others 
equally  capable  of  filling  their  places,  But  another  de¬ 
ficiency,  which  could  not  be  remedied,  ftill  remained.— 

The  king  had,  by  his  indefatigable  iiiduftry  and  exer¬ 
tions,  fupplied  all  the  deficiencies  of  men  in  his  armies, 
but  they  were  not  the  fame  men  as  before.  The 
hardy  veterans,  with  whom  he  had  originally  taken 
the  field,  were  now  no  more,  and  their  places  were 
fupplied  by  others  who  had  neither  the  fame  experience 
nor  difeipline  5  fo  that  now  he  was  obliged  to  fupply 
this  deficiency  by  his  own  genius  and  herolfm. 

But  whatever  abilities  the  Pruffian  monarch  might 
poffefs,  and  though  he  undoubtedly  exerted  them  to  the 
utmoft*  it  feemed  only  to  be  contending  agalnft  fate, 
and  his  enemies  gained  ftlU  greater  and  greater  advan-  54 
tages.  General  Laudohn,  with  whom  none  but  ^ke 
king  himfelf  feems  to  have  been  able  to  cope,  by  a 
ries  of  artful  movements,  drew  into  a  difadvantageous 
fituation  M.  Fouquet,  one  of  the  Pruffian  generals, 
with  a  ftrong  body  of  forces.  Perceiving  it  impoffiblc 
for  them  to  efcape,  Laudohn  then  made  a  violent  at¬ 
tack  on  their  intrenchments  in  the  dead  of  the  night 
of  June  23d.  The  Pruffians  made  a  gallant  dcience,. 
but  at  laft  were  all  killed  or  taken  prifoners  except 
about  300.  Of  the  Pruffians  were  killed  4000,  and 
7000  taken  prifoners  ;  58  pieces  of  cannon,  and  a  great 
number  of  colours,  were  alfo  loft.  The  vidory,  how¬ 
ever,  was  dear  bought ;  for  the  Auftrians  loft  abov  . 

12,000  men  in  killed  and  wounded ;  whom,  however, 
they  could  better  fpare  than  the  Pruffians,  on  account 
of  their  numbers.— This  adlion  >vas  called  the  battle  of 
LandJJout,  , 

Baron  Laudohn  failed  not  to  improve  this  ^ 

to  the  utmoft.  He  inftaiitly  turned  back  from  Aufti iaas, 

ffiiit,  and  fell  upon  the  city  of  Glatz  ;  which  he  took 
in  a  ver)^  ftiort  time,  wuth  the  garrlfon  who  defended 
it,  confining  of  2000  men.  In  this  place  were  found 
lol  pieces  of  brafs  cannon,  w'lth  immenfe  quantities 
of  provifions  and ,  military  llores.  From  ^^kence  he 
marched  againft  Breflau,  and  immediately  invefted  it. 

But,  in  the  mean  time,  the  king  of  Pruffia,  vvliofe  mo¬ 
tions  had  been  all  this  time  counteradled  by  M.  Dauii 
in  Saxony, .  marched  with  his  ufual  rapidity  towards 
Sllefia.  By  this  means  he  drew  M.  Daun  out  gf  Sax^ 
oiiy;  and  indeed  the  Auftrian  general  ufed  fuch  ex- 
pedition,  that  he  gained  two  full  days  on  the  king, 

This  was  no  fooner  knowm  to  his  Pruffian  majefty, 
than  he  returned  with  the  fame  expedition  that  ke  .5^^ 
had  advanced,  and  fat  do\yn  before  Drefden.  but 

this  M.  Daun  foon  received  intelligence,  and  returned 
alfo..  In  the  mean  time,  how^ever,  the  buildings  offi.ccefiby 
the  city  w'ere  terribly  ffiattered  by  the  king’s  cannon  the  kmg  cf 
and  bombs  which  continually  played  on  it.  His  en¬ 
deavours,  however,  proved  ineffedlual  to  reduce  it 
before  the  arrival  of  M.  Daun.  The  fiege  had 
been  begun  on  the  J3th  of  July,  and  on  the  J9^h 
M.  Dauu  appeared  within  a  league  of  Drefden.-  I  he 
g  Pruffians 
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Pruffians  tlien  redoubled  their  efforts, 
day  received  reinforcements  of  heavy  cannon  and  mor¬ 
tars,  with  which  they  battered  the  place  inceffantly. 
The  cathedral  church,  New  Square,  feveral  principal 
flreets,  and  fome  palaces,  and  the  noble  manufadlory 
of  porcelain,  were  entirely  deftroyed.  The  fiege  was 
continued  till  the  22d  :  but,  on  the  night  of  the  2ift, 
M.  Daun  had  thrown  l6  battalions  into  the  city; 
which  rendered  it  impoffible  for  the  king  to  continue 
longer  before  it  with  any  profpecl  of  fuccefs.  He 
therefore  raifed  the  ficge,  and  retired  without  molefta- 
tion,  though  there  were  three  coiifiderable  armies  of 
the  enemy  in  the  neighbouihood.  Breflau  was  fiercely 
bombarded  by  Laudohn,  but  the  approach  of  Prince 
Henry  obliged  him  to  defift  from  “  his  enterprife  on  the 
5th  of  Augiiff. 

But,  in  the  mean  time,  the  fortune  of  the  king  feem- 
ed  likely  to  be  terminated  by  one  fatal  flroke.  Find¬ 
ing  it  impoffible  for  him  to  cari-y  on  a  defenfiye  war, 
he  marched  towards  Siltlia  with  fuch  aftonifhing  ra¬ 
pidity,  that  before  the  middle  of  Aiiguft  he  had  ad¬ 
vanced  200  miles,  leaving  Marfhal  Daun  with  his  arrny 
'  far  behind  him.  This  expedition  he  undertook  in 
order  to  engage  General  Laudohn  before  he  could 
thdrV)rcc5kavc  time  to  effed  a  jiindlion  with  Daun  and  Lacy, 
apainft  another  Auflrian  general ;  which  triple  union  feemed 
him.  threaten  him  with  unavoidable  dellnidlion  at  once. 

This,  however,  he  found  it  impoffible  to  prevent  r  and 
the  three  armies,  when  joined,  formed  a  moll  tre¬ 
mendous  line  of  encampments,  extending  no  lefs  than 
30  Englifh  miles;  at  the  fame  time  that  every  one  of 
their  pods  was  llrong,  and  the  communication  be¬ 
tween  them  eafy.  The  king  was  drongly  encamped 
at  Lignitz  ;  and  for  feveral  days  employed  all  his  mi¬ 
litary  ficill  In  attempting  to  induce  one  of  the  bodies 
to  detach  itfelf  from  the  red,  or  to  attack  them  at 
fome  difadvantage  ;  but  without  effe(fr.  At  lad,  the 
Audrian  generals,  leaving  maturely  weighed  all  circum- 
dances,  refolved  to  attack  the  king’s  camp  Itfelf, 
drong  as  it  was  ;  and  Marfhal  Daun,  remembering  the 
advantage  he  had  gained  at  Hochkirchen  by  an  at¬ 
tack  in  the  night-time,  refoKed  to  folio vr  the  fame 
plan  now.  I’he  plan  tlierefore  was  laid  In  the  follow¬ 
ing  manner.  The  whole  aiTny,  as  foon  as  it  flioiild 
begin  to  grow  dark,  was  to  march  from  their  feveral 
polls  to  fuch  fitiiations  as  were  marked  out  for  each 
corps  :  they  were  to  drike  their  tents,  but  yet  to  keep 
up  the  fires  in  their  camps,  and  to  have  the  drums 
beat  the  tattoo  as  ufual,  by  which  means^  they  had 
a  probability  of  fiirprlfing  tlie  enemy  ;  or  if  not,  they 
judged  it  abfolutely  impoffible  for  him  to  efcape  them, 
though  he  fboiild  be  ever  fo  much  on  his  guard.^  In 
what  manner  the  king  of  Pruffia  became  acquainted 
with  this  plan,  is  not  known.  His  friends  attributed 
it  to  his  own  penotration  and  knowledge  of  the  dra- 
tagems  of  war ;  the  Audrians,  to  intelligence  given 
him  by  deferters;  But,  in  whatever  way  he  became  ac¬ 
quainted  with  this  defign,  it  is  certain  that  he  took 
the  mod  effeftual  methods  of  preventing  it.  As  the 
Audrian  plan  was  to  fnrround  his  camp,  and  this 
could  not  be  done  without  the  divifion  of  their  army 
which  he  had  fo  long  delired,  he  refolved  to  intercept 
one  of  the  parties  ;  and  If  that  Ihould  be  difabled  from 
aifring,  he  could  then  more  eafily  deal  witli  the  other 
Uvo*  Thertforc,  in  the  very  evening  calculated  for 


u 
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They  had  that  the  decifive  attack  on  his  camp, 

the  utmod  privacy,  and  took  an  advantageous  pod 
on  the  road  througli  which  General  Laudohn  was  to 
pafs.  The .  nature  of  this  pod  was  fuch,  that  at  the 
fame  time  that  It  dopped  the  progrefs  of  Laudohn  iu 
front,  Daun  would  He  under  great  difficulties  if  he 
fhould  attempt  his  rear ;  at  the  fame  tune  that,  for  his 
further  fecurlty,  the  king  drenc,thened  the  rear  with 
feveral  batteries.  ^  As  foon  as  his  army  was  drawn  up, 
he  divided  it  ;  leaving  his  right  on  the  ground  whcic 
it  had  been  formed,  to  obferve  Marlhal  Daiin,  and  to 
maintain  that  poft  ;  whild  with  his  left  he  turned  in  or¬ 
der  to  fall  on  the  corps  under  General  Laudohn.  In 
the  mean  time,  tliat  commander,  ignorant  of  the  fate 
which  was  awaiting  him,  advanced  with  the  utmod  ex¬ 
pedition  towards  the  place  which  had  been  affigned  him, 
in  order  to  fliare  In  the  glory  of  dedroying  the  Pnif- 
fian  mon;^rch  ;  when,  at  tliree  In  the  morning,  on  the. 
1  :;th  of  Augull,  a  thick  fog  which  covered  the  ground, 


fuddenly  clearing  up,  difeovered,  like  the  opening  o 
a  great  fcenc,  the  dreadful  front  of  the  Piuffian  army 
regularly  embattled,  and  advantageoufly  poded. 
dohn,  though  furprlfcd,  made  the  bell  difpofitions  that^  audohn, 
circnmdances  would  admit  of,  and  an  obdiiiate  intimi* 

ment  ciifued ;  in  which,  however,  he  was  at  lad  obllgeddat^  the 
to  yield  to  tlie  fuperior  ficill  of  Ills  adverfary',  with  the  ^ 
lofs  of  i  o,oco  killed,  wounded,  and  prifoners,  82  pieces 
of  cannon,  and  23  pair  of  colours. 

The  victory,  tliough  complete,  gave  but  a  partial  re¬ 
lief  to  the  king  of  Pniffia.  The  mod  effential  fervice- 
it  did  was  the  preventing  of  the  Ruffians  from  joining 
thofe  enemies  which  he  already  had.  Count  Czerni- 
chew  had  been  advancing  with  24,000  men,  and  had- 
even  paffed  the  Oder ;  but  was  fo  intimidated  by  tins* 
news,  that  he  indantl.y  repaffed  that  river  on  the  ■  lame 
bridges  which  he  had  lately^  built,  even  though  M.  Daun 
fent  him  a  drong  body  of  troops  in  order  to  encourage 
him  to  advance.  Soon  after  this  battle,  the  king  join¬ 
ed  his  brother  Prince  Hemy  at  New  Marche  ;  and 
marched  againd  Daun,  who  had  begun  to  form  the 
blockade  of  Schweidnitz,  fell  upon  a  corps  under  Ge¬ 
neral  Beck,  made  two  battalions  of  Croats  prifoners, 
and  difperfed  the  red,  which  obliged  the  enemy  to 
abandon  the  enterprife  tlicy  had  jull  undertaken.  A- 
bout  the  fame  time.  General  Hulfen  gained  a  confide- 
rable  advantage  over  the  Imperial  army  in  Saxony,  with 
very  trifling  lofs  on  his  part,  by  wliich  he  effedlually 
prevented  them  from  cutting  off  his  communication- 
with  the  city  of  Torgaii. 

By  thefe  fucceffes  the  affairs  of  his  Pruffian  majedy 
feemed  to  revive :  but  there  was  no  end  of  his  enemies. 

The  late  manoeuvres  had  drawn  him  fo  far  into  Sllefia, 
that  his  communication  with  Brandenburg  was  almoft" 
wholly  cut  off.  The  Ruffian  army,  which  after  it  had 
repafled  the  Oder  began  to  move  out  of  Silefia,  fent 
forward  a  powerful  detachment  under  Count  Czerni- 
chew  towards  the  march  of  Brandenburg.  A  body 
of  15,000  Audrians,  under  the  generals  Lacy  and 
Brentano,  and  the  whole  united  body  of  Audrians  and 
Imperlallds  which  a6led  in  Saxony,  began  their  march 
in  concert  with  tlie  Ruffians,  and  propofed  to  unite  at 
the  gates  of  Berlin.  Thefe  armies  amounted  to 
40,000  men.  To  oppofe  this  formidable  power,  ge¬ 
neral  Hulfen  called  to  his  aflidance  general  Werner, 
who  had  been  font  with  a  body  of  troops  intp  Pome¬ 
rania  y 
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rania;  but,  after  joined  by  liim,  tlieli  united  forces 
were  found  not  to  exceed  15,000  or  16,000  men.  To 
attempt  a  defence  of  th«  capital  with  this  force  would 
have  been  little  fliort  of  madiiefs  ;  and  therefore  thefe 
commanders  were  obliged  to  leave  1‘erllii  to  its  fate  ; 
which  indeed,  confidering  the  barbarity  of  the  Ruflians 
and  the  anlmofity  of  the  Aiiilrians,  feeincd  to  be  a 
dreadful  one.  However,  by  the  powerful  mediation 
of  feveral  foreign  minlilers,  the  town  obtained  terms 
which  were  not  altogether  intolerable  ;  but  the  maga- 
'/ines,  arfcT^als,  and  founderies  were  deftroyed,  and  an 
immenfe  quantity  of  military  llorcs  fei/ed,  with  a  nuni- 
ber  of  cannon  and  other  arms,  '^fhe  city  was  full  obli¬ 
ged  to  pay  800,000  guilders,  after  which  a  contribution 
of  1,900,000  crowns  was  laid  on:  yet,  iiotwithdanding 
this,  many  violences  were  committed,  and  the  king’s 
palace  was  plundered  and  the  furniture  abufed  in  a 
fcandaloiis  manner. 

The  combined  armies  ftald  in  Berlin  only  four  days ; 
dreading  the  fevere  vengeance  of  the  king  of  Bruiiia, 
who  they  heard  was  advancing  towards  that  place  with 
great  expedition.  But  fo  great  were  the  embarrafs- 
ments  wlilch  now  attended  that  monarch,  that  it  feem- 
ed  abfolutely  beyond  human  power  to  retrieve  his  af¬ 
fairs.  The  ImperiaJills,  on  their  return  from  Beilin, 
having  no  army  to  oppofe  them,  made  thcmfelves  ma¬ 
ilers  of  Leipfic,  Torgau,  Melflen,  and  Wirtemberg  ; 
in  which  lall  city  they  found  the  grand  magazine  of 
the  Prufiians  immenfely  ilored  with  provifions,  ammu¬ 
nition,  &.C.  M.  Stainville  alfo,  with  a  detachment  from 
Broglio  the  French  general’s  army,  laid  the  city  and 
duchy  of  Halberlladt  under  contribution.  In  Ealleni 
Pomerania,  the  Ruflians  had  befieged  Colberg  by  fea 
and  land.  In  the  Weftern  Pomerania,  the  Swedes  ad¬ 
vanced  with  great  celerity,  hoping  to  fliare  in  the  plun¬ 
der  of  Berlin.  In  Silefia,  the  king  no  fooner  began 
bis  march  to  the  northward,  than  Landolin  advanced, 
and  laid  ficge  to  the  Important  fortrefs  of  Cofel ;  and, 
to  complete  this  diflrefs  and  einbarraflinent,  the  king 
himfelf  was  attended  at  eveiy  Ilep  by  Count  Dann  with 
a  fuperior  army  well  prepared  to  take  every  advantage. 

In  this  defperate  fituation  the  king,  being  joined  by 
his  generals  Hulfen  and  prince  Eugene  of  Witteniberg 
with  the  corps  under  their  command,  advanced  up  the 
Elbe,  while  M.  Daun  fell  back  to  cover  Eeipfic  and 
Toigau;  but  the  latter,  finding  that  the  Prufliaiis  direc¬ 
ted  their  march  towards  the  Elbe,  encamped  within 
reach  of  Torgau ;  one  part  of  his  army  extending  to 
the  Elbe,  by  which  he  was  covered  on  that  fide,  whilll 
on  the  other  he  was  covered  by  hills  and  woods,  fo 
that  it  was  impoflible  to  choofe  a  more  advantageous 
fituation.  The  Pruflian  army  did  not  amount  to  50,000 
men,  whilfl  that  of  the  Aullrians  exceeded  86,000:  yet 
fuch  were  the  unfortunate  circumflances  of  the  king, 
that  he  was  obliged  to  fight  under  all  thefe  difadvanta- 
ges ;  and  therefore  he  caufed  his  army  to  be  informed, 
that  he  was  now  to  lead  them  to  a  mofl  defperate  at¬ 
tempt,  that  his  affairs  recpiired  it,  and  that  he  was  de¬ 
termined  to  conquer  or  die.  His  foldiers  unanimoufly 
declared  that  they  would  die  with  him. 

I  he  3d  of  November  1760  was  the  day  on  which 
this  important  affair  was  decided.  The  king  divided 
his  forces  int©  three  columns.  General  Hulfeii  was  to 
take  pod  with  one  in  a  wood  that  lay  on  the  left  of 
the  Aullrian  army,  and  had  orders  not  to  move  until  he 


found  the  red  of  tl:e  Pruflians  engaged.  General  Zletlu  n  Prufn^. 
was  to  charge  on  the  right ;  and  the  great  attack  in  — ^  ^ 

front  was  to  be  condn^led  by  the  king  in  perfoii.  His 
forces  were  dilpofed  in  fuch  a  manner,  that  either  his 
right  or  left  mud  take  the  enemy  in  rear  and  clofc  them 
in,  fo  as  to  dlfable  them  from  undertaking  any  thing 
againd  the  part  where  he  intended  to  effcdl  his  principal 
attack.  Oil  the  other  hand,  M.  Daun  perceiving  the 
king  to  be  lerious  in  his  dcfign  of  fighting,  to  pixvent 
contufion,  lent  all  his  baggage  over  the  Elbe,  acrofs 
which  he  threw  three  bridges  in  cafe  a  retreat  fhoiihi 
be  nccefiary.  At  the  fame  time  he  caufed  Torgau  to 
be  evacuated ;  and  then,  extending  his  fiill  line  to  a 
village  called  Ztnne  on  the  left,  he  dretched  it  to  ano- 
ther  called  CroJ^untz.  on  the  right ;  fupporting  the  right 
of  his  fecond  line  upon  the  Elbe.  In  this  difpofitioii 
he  was  found,  when,  about  two  o’clock  in  the  afternoon, 
the  king  began  his  attack.  He  was  received  by  the 
fire  of  200  pieces  ol  cannon,  which  were  difpofed  along 
the  Audrlaii  front.  'I  he  Prulfians  were  thrice  led  on 
to  the  attack;  but  were  every  time  repiilfed  and  broken 
with  terrible  daughter.  The  king  at  length  command¬ 
ed  a  frefli  body  ot  cavalry  to  advance,  which  at  fird 
compelled  the  Audriaub  to  retire ;  but  new  reinforce¬ 
ments  continually  coming  in,  this  ca\’alry  was  in  its 
turn  obliged  to  fall  back,  and  the  Pruflians  maintained 
thcmfelves  with  extreme  difficulty,  until  General  Zic- 
then,  with  the  right  wing,  attacked  the  enemy  in  the 
rear,  repulfcd  them,  and  polfefled  himfelf  of  fome  emi¬ 
nences  which  commanded  the  whole  Audrian  army. 
Encouraged  by  this  iuccefs,  the  Pruflian  infantry  once 
more  advanced,  madered  feveral  of  the  enemy’s  intrencli- 
ments,  and  made  way  for  a  new  attack  of  their  cavalry, 
which  broke  in  with  irreffllible  fury  on  die  Andrians, 
and  threw  fevei*al  bodies  of  them  into  irreparable  difor- 
der.  It  was  now  about  9  o’clock,  and  of  confequencQ 
both  armies  were  involved  in  thick  darknefs ;  yet  the 
lire  continued  without  intermiflion,  and  the  battalions 
with  a  blind  rage  difeharged  at  one  another  without 
didiiiguifliiiig  friend  from  foe.  M.  Daun  received  a 
dangerous  wound  in  the  thigh,  and  was  carried  from 
the  field,  which  probably  hadened  the  defeat  of  his 
troops.  The  command  then  devolved  on  Count  O’Doiit 
nell  ;  who,  finding  the  greated  part  of  his  troops  in  dif- 
oidcr,  the  night  advanced,  and  the  enemy  pofTefled  of 
fome  eminences  which  commanded  his  camp,  and  from 
which  it  was  in  vain  to  think  of  driving  them,  ordered 
a  retreat,  which  was  conducted  with  wonderful  order 
and  exaCdneis ;  none  were  loll  in  palling  the  bridges, 
and  by  far  the  greater  part  of  their  artillery  was  prefer- 
ved.  The  lofs  of  the  Pruflians  was  edimated  at  10,00a 
killed  and  wounded,  and  3000  taken  prifoners.  That 
of  the  Andrians  in  killed  and  wounded  is  not  known  ; 
but  8000  were  taken  prifoners,  with  216  officers,  among 
whom  were  four  generals.  , 

The  confcqueiice  ot  the  viflor^^  of  Torgau  was,  that  AM 
the  king  recovered  all  Saxony  except  Drefdeii ;  and  in®  X  except 
the  mean  time  General  Werner  having  marched 
Pomerania,  the  Ruflians  raifed  the  fiege  of  Colberg, 
and  retired  into  Poland,  without  having  effe^led  any 
thing  further  than  walling  the  open  country.  Werner 
then  Hew  to  the  uiridance  of  Wellern  Pomerania,  where 
he  defeated  a  body  of  Swedes,  and  at  lall  drove  them 
totally  out  of  the  country.  General  Laiidohn  too  ab¬ 
ruptly  raid’d  the  blockade  of  Cofcl ;  and  iifterwards, 

abandoning 
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VriifTia.  ahipdoning  LandlTiut,  he  retired  mto  the  Auflrian  SI- 

-  lefia,  leavin-r  the  Pruffian  part  entirely  In  quiet.  M. 

Daun  placed  one  part  of  liU  army  In  Drefden,  and  the 
ether  in  Tome  (Irong  polls  which  lie  to  the  fouth  and 
well  of  it,  by  which  he  commanded  the  Elbe,  and  pre- 
ferved  his  communication  with  Bohemia.  The  army  of 
the  empire  retired  into  Franconia,  and  placed  its  head¬ 
quarters  at  Bamberg. 

Though  thefe  fuccelTes  had,  to  appearance,  retrieved 
the  king’s  affairs  in  fome  meafure,  yet  his  flrcngth 
feemed  now  to  be  wholly  exhaulled  ;  and  in  the  cam¬ 
paign  of  1761,  he  made  no  fneh  vigorous  efforts  as  he 
had  formerly  done.  The  Ruffians,  dividing  themfclves 
into  two  bodies,  Invaded  Silelia  and  Pomerania.  In 
the  former  country^  they  laid  fiege  to  Breflan,  and  in 
the  latter  to  Colherg.  Tottleben  alfo,  who  had  com¬ 
manded  the  Ruffian  armies,  was  now  removed  on  a  fu- 
fpicion  that  he  had  correfponded  with  the  king  of  Fruf- 
fia,  and  general  Romanzow  put  in  his  place  ;*  by  which 
it  was  expedted  that  the  Ruffian  operations  would  be 
more  brifle  this  year  than  formerly. 

’'Jlie  king  continued  llrongly  encamped  near  Sehweid- 
nitz  ;  where  he  was  fo  clofely  watched  by  gei^erals  Daun 
and  Laudohn,  that  he  could  attempt  nothing.  How¬ 
ever,  he  defeated  the  defigns  of  the  Ruffians  againfl  Bre- 
flau,  by  fending  general  Platen  to  deflroy  their  maga- 
7.1ne3 ;  which  he  accompllffied  with  great  fuceefs,  at  the 
fame  time  cutting  off  a  body  of  4000  of  their  troops. 
But  this  only  brought  the  more  fare  deflruftion  upon 
Colberg ;  to  which  place  that  body  of  Ruffians  imme¬ 
diately  inarched,  cruelly  walling  the  country  as  they 
went  along.  The  king  of  Pruffia  could  do  nothing  but 
fend  detachments  of  fmall  parties,  which,  though  they 
could  not  oppofe  their  enemies  In  the  field',  yet  he  ho¬ 
ped,  by  cutting  off  the  convoys  of  the  enemy,  might 
diflrefs  them  to  fuch  a  degree  as  to  oblige  them  to 
abandon  the  fiege,  or  at  lead  protradl  It  till  the  feverity 
of  the  winter  mould  render  it  impoffible  for  them  to 
carry  on  their  operations.  Thus  he  weakened  his  own 
army  fo  much,  that  it  was  found  requifite  to  draw  4000 
men  out  of  Schweidnitz  in  order  to  reinforce  it;  and 
no  fooner  was  this  done,  than  genetal  Latidohn  fudden- 
ly  attacked  and  took  that  fortrefs  by  a  coup  de  main. 
Colberg  made  a  brave  defence ;  but  the  troops  fent  to 
its  relief  being  totally  unable  to  cope  with  the  Ruffian 
army  confifllng  of  50,000  men,  it  was  obliged  to  fur- 
render  on  the  3d  of  December ;  and  thus  the  fate  of 
the  Pruffian  monarch  feemed  to  be  decided,  and  almoft 
64  every  part  of  his  dominions  lay  open  to  the  invaders. 
Empref^of  In  the  midfl  of  thefe  gloomy  appearances  the  em- 
Riillia^ici.  prefs  of  Rnffia,  the  king^s  mod  inveterate  and  Inflex¬ 
ible  enemy,  died  on  the  2d  of  January  1762.  Her  fuc- 
cefTor,  Peter  III.  Inflead  of  being  the  king’s  enemy, 
was  his  mod  fangulne  friend.  As  early  as  the  23d  of 
Febniaiy,  in  a  memorial  delivered  to  the  mlniders  of 
the  allied  courts,  he  declared,  that,  ‘‘  in  order  to  the 
ellablifhment  of  peace,  he  was  ready  to  facrifice  all  the 
c’onqueds  made  in  this  war  by  the  arms  of  Ruffia,,  in 
hopes  that  the  allied  courts  will  on  their  parts  equally 
prefer  the  redo  ration  of  peace  and  tranquillity,  to  the 
advantages  which  they  might  expedl  from  the  continu¬ 
ance  of  the  war,  but  which  they  cannot  obtain  but  by 
a- continuance  of  the  effufion  of  human  blood.’' — This, 
addrefs  was  not  fo  well  relifhed  by  the  allies :  however, 
they  were  very  willing  to  make  peace,  provided  it  was 
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for  their  own  intered ;  but  they  rccconimendcd  to  fiis 
attention  fidelity  to  treaties,  which  coiillitutes  a  no  lefs 
valuable  part  of  the  royal  chanidlcr,  than  humanity  and 
dlfinteredednefs.  This  anfwer  made  no  impreffion  011 
the  czar;  a  fufpenfion  of  lioftilities  took  place  on  the 
1 6th  of  March,  which  was  followed  by  a  treay  of  alii-  bc- 
ance  on  the  5th  of  May.  In  this  treaty  the  czar  dipii- 
latcd  nothing  in  favour  of  his  former  confederates ;  on  aen,  and 
the  contrary,  he  agreed  to  join  his  troops  to  thofe  of  Pruflia. 
the  king  of  Pruffia,  in  order  to  a6l  agaiad  them.  Swe¬ 
den,  which  had  for  a  long  time  atled  under  the  direc¬ 
tion  of  Ruffian  couidels,  now  followed  tlic  example  ox 
her  millrefs,  and  concluded  a  peace  with  Prulfia  on  the 
2 2d  of  May.  66 

It  is  not  to  be  fuppofed  that  the  king  of  Pruffia 
would  remain  long  inaclive  after  fuch  an  tinexpe£led 
turn  in  his  favour.  His  arms  were  now  everywhere 
attended  w  ith  fnccefs.  Prince  Hein*y  drove  the  Impe- 
rialills  from  fome  important  pods  in  Saxony,  by  which 
he  feeured  all  that  part  which  the  Pruffians  pofiefTed  ; 
and  though  the  Audrians  frequently  attempted  to  re¬ 
cover  thefe  pods,  they  were  condantly  repulfed  with 
great  daughter.  The  king  was  not  joined  by  his  new 
allies  till  the  latter  end  of  June  ;  after  which  he  drove 
M.  Daun  before  him  to  the  extremity  of  Silefia,  leaving 
the  town  of  Schweidnitz  entirely  uncovered,  and  which 
the  king  immediately  prepared  to  inved.  In  the  mean  ' 
time  different  detachments  of  Pruffians,  fome  on  the 
fide  of  Saxony,  and  others  on  that  of  Silefia,  penetrated 
deep  into  Bohemia,  laid  many  parts  of  the  country  un¬ 
der  contribution,  and  fpread  an  univerfal  alarm.  A  con- 
fiderable  body  of  Ruffian  irregulars  alfo  made  an  Irrup¬ 
tion  into  Bohemia,  where  they  pradlifed  on  the  Audri¬ 
ans  the  fame  cruelties  which  they  had  long  been  accuf- 
tomed  to  pradlife  on  the  Pruffians.  67 

But  while  the  king  w'as  thus  making  the  bed  ufe  of 
his  time,  he  was  all  at  onee  threatened  with  a  fatal  re- 
verfe  of  fortune  by  a  new  revolution  in  Rufiia,  The 
emperor  was  depofed,  and  his  depofitlon  was  foon  after 
followed  by  his  death,  llie  emprefs,  wlm  fucceeded 
him,  fufpeAed  that  her  liiifband  had  been  mifled  by  the 
counfels  of  his  Pruffian  majedy,  againd  whom,  there¬ 
fore,  ffie  entertained  a  mortal  enmity.  She  could  not, 
however,  in  the  very  beginning  of  her  reign,  undertake 
again  a  war  of  fo  much  importance  as  that  which  had 
been  jud  conehided.  Sjie  therefore  declared  her  inten¬ 
tion  of  obferving  the  peace  concluded  by  the  late  em¬ 
peror  ;  but,  at  the  fame  time,  of  recalling  her  armies- 
from  Silefia,  Pruffia,  and  Pomerania  ;  which  Indeed  the 
unfettled  date  of  the  kingdom  now  made  in  fome  degree 
neceffary.  At  the  fame  time  a  difeovery  was  made 
with  regard  to  the  king  of  Pruffia  himfclf,  which  turn¬ 
ed  the  fcale  greatly  in  his  favour.  The  Ruffian  fenate, 
flaming  with  refentment  againd  this  monarch,  and 
agaInd  their  late  unfoituirate  fovereign  ;  and  the  ein- 
prefs,  full  of  fufpicion  that  the  condudl  of  the  latter 
might  have  been  Influenced  by  the  councils  of  the  for¬ 
mer,  fearched  eagerly  amoiigfl  the  papers  of  the  late- 
emperor  for  an  elucidation  or  proofs  of  this  point. 

They  found  indeed  many  letters  from  the  Pruffian  mo¬ 
narch  ;  but  in  a  drain  abfolutely  different  from  what 
ility  had  expefted.  The  king  had,  as  far  as  prudence 
would  permit,  kept  a  referve  and  didance  with  regard 
to  the  too  rafh  advances  of  this  unhappy  ally;  and,  in 
particular,  counfellcd  hint  to  luiderlake  noting  againfl 
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Trunia.  One  emprefs  his  confort.  The  hearing  of  thefe  letters  Immediately  dlfti Ibutc J  lands_  to  his  dlfcanded  Joldlers, 
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read  !s  faiil  to  have  had  fuch  an  efTcft  ui)on  the  emprefs, 
that  flie  burll  into  tears,  and  exprefied  her  gratitude 
towards  thQ  Pruffian  monareh  in  the  warmell  terms. 
Still,  however,  the  Ruffian  army  was  ordered  to  feparate 
from  the  Pruffians  ;  hut  all  the  important  places  wliich 
the  former  had  taken  during  the  whole  war  were  faith- 
fully  reftored. 

The  king,  fihding  that  the  Ruffians  were  no  more  to 
take  an  a6live  part  in  his  favour,  refolved  to  profit  by 
their  appearance  in  his  camp ;  and  therefore,  the  very 
day  after  the  order  for  their  return  had  anaved,  lie  at¬ 
tacked  the'Auftrian  army,  and  drove  their  right  wing 
from  fomc  eminences  and  villages  where  they  were  ad- 
vantageoufly  polled ;  by  which  means  he  entirely  cut 
off  their  communication  with  Schweidnicz,  fo  that  no¬ 
thing' could  be  attempted  for  its  relief.  Prince  Henry 
kept  them  'in  continual  alarms  for  Bohemia ;  and  a 
great  part  of  their  attention,  and  no  fmall  part  of  their 
forces,  w^erc  engaged  on  that  fide*  Marfhal  Daun,  now 
finding  himfelf  rendered  almoft  incapable  of  underta¬ 
king  any  thing,  detached  general  Laudohn,  with  a 
force  very  much  fuperior,  to  attack  the  prince  of  Be- 
and  drive  him  from  the  advantageous  poll  he  oc- 


vern. 


and  gave  them  the  horfes  of  his  artillery  to  affiil  tliem 
in  their  cultivation.  By  his  wife  aad  prudent  manage¬ 
ment,  the  horrors  of  war  were  foon  forgot ;  and  the 
country  was  quickly  in  as  fiourifhing  a  Hate  as  ever. 
Notwithflanding  this  pacific  difpofition,  however,  the 
king  never  flackened  his  endeavours  for  the  defence  of 
his  country,  by  keeping  a  refpedlable  army  on  foot ; 
which  might  be  able  to  acl  on  the  lead  emergency.  70 

In  the  year  1778,  a  new  difference  with  the  houfe  of  A  rew  war 
Auftria  took  place,  concerning  the  duchy  of  Bavaria, 

But  though  tlic  moft  enormous  warlike  pi'^parationSp^^’^^^g^ 
were  made  on  both  fides,  and  immenfe  armies  brought  memorable 
into  the  field,  nothing  of  confequence  was  effedled.  event. 
What  little  advantage  there  was,  feems  to  have  been 
on  the  Pruffian  fide,  fince  they  made  themfelves  mailers 
of  feveral  towns,  and  kept  the  war  In  the  enemy’s  coun¬ 
try.  However,  the  emperor  adlcd  with  fo  much  caution, 
and  fliowcd  fo  much  ffiill  In  a  defenfive  war,  that  all  the 
manoeuvres  of  his  Pruffian  majelly  could  gain  no  mate¬ 
rial  advantage ;  as,  on  the  other  hand,  his  adverfary  was 
too  wife  to  venture  an  engagement.  A  peace  .therefore 
was  very  foon  concluded,  and  fince  that  time  the  hillory 
of  Pruffia,  during  the  remainder  of  the  great  Frederic’s 
reign,  affords  no  remarkable  event  which  we  have  not 
mentioned  in  the  life  of  that  hero,  and  in  the  article  yt 
Poland.  He  left  his  crown  to  his  nephew,  whofeTl^^ 
cliaracler  was  not  then  much  developed  ;  and  It  was  ca- 


cupled.  Blit  the  prince  defended  himfelf  with  fuch  re- 
fohition,  that  all  the  efforts  of  Laudohn  could  not  fuc- 
cced  before  the  king  had  time  to  come  to  his  affillance. 

The  Aullrlans,  being  then  put  between  two  fires,  were  ^  1  •  r  ,  ,  -r  r  3 1  i 

routed  and  purfued  with  terrible  llaiightcr;  after  which,  fily  feon  that  a  new  kingdom,  which  had  riien  luddenlyi,y  his  ne- 
the  king  met  with  no  more  dillurbance  in  his  prepara-  to  fuch  unexampled  power  and  greatnefs  as  to  excite  i>hew. 


69 

The  total 
defeat  of 
the  Auftri- 
ans  at 
Trey  berg 
produces  a 
peace. 


king  : 

tions  for  the  fiegc,  and  the  trenches  were  opened  on 
the  1 8th  of  July.  Marfhal  Daun  made  no  attempts 
•to  relieve  the  place;  but  the  garrifoii  being  vei7 
it  held  out  for  near  two  months  from  the  opening  of 
the  trenches.  It  is  faid  that  the  attack  was  coiidii6led, 
and  the  defence  made,  by  two  engineers  who  had 
written  on  the  fubjed  of  the  attack  and  defence  of 
fortified  plages;  and  they  were  now  pradlically  engaged 
to  prove  the  fupcriorlty  of  their  fyllems.  At  lall,  how¬ 
ever,  the  garrifon,  to  the  number  of  8000  men,  furren- 
dered  pi  ifoiiers  of  war  ;  and  the  whole  body,  except 
nine,  were  foon  after  drowned  at  the  mouth  of  the  O- 
der,  on  their  paffage  to  their  Intended  confinement  at 
Konigflierg. 

The  king  of  Pruffia,  no\v  become  mailer  of  Schwcld- 
ultz,  turned  his  attention  tov/ards  Saxony,  where  he 
coufiderably  reinforced  his  brother’s  army,  and  made 
preparations  for  laying  ficge  to  Drefdcn.  In  this  coun¬ 
try  the  Aullriaris  had  lately  met  with  fomc  fiicccfs,  and 
driven  Prince  Heniy  back  as  far  as  Freybcrg  ;  but  on 
th^  29th  of  October,  they  were  attacked  by  the  Pruf¬ 
fian  army  thus  reinforced,  and  totally  routed.  Great 
numbers  were  llain,  and  near  6000  taken  prifoners. 
This  vI<5lory  proved  decifive :  and  the  eniprefs-qiieen, 
finding  lierfelf  deferted  by  all  her  allies,  was  glad  to 
conclude  a  treaty ;  the  fiibllance  of  which  was,  that  a 
mutual  reflitution  and  oblivion  fliould  take  place,  and 
both  parties  fit  down  at  the  end  of  the  war  in  the  fame 
fituation  in  which  they  began  It.  This  treaty  is  called 
the  peace  of  Hubertjhurg, 


the  jealoufy  or  apprehenfion  of  all  Its  neighbours,  would 
require  great  abilities  to  preferve  It  from  difmembermciit. 

The  late  king  had  Indeed  bequeathed  the  moft  effee- state  cf  the 
tual  feciirities  to  his  fucceffor  for  the  prefervatipn  of  nation,  and 
his  dominions,  that  human  wlfdom  could  provide  or 
vlfe  ;  by  leaving  him  a  full  treafury,  the  fiiieft  army  in 
the  world,  and  a  people  enthuliaftlcally  attached  to  his 
memory  and  government.  The  new  monarch,  with 
thefe  advantages,  was  not  wanting  to  himfelf.  The 
late  king’s  prediledion  for  the  French  language  and 
French  literature  were  not  grateful  to  his  fubjeds. 

The  prefent  fovereign  began  his  reign  with  declaring 
in  council,  “  Germans  wc  are,  and  Germans  I  mean  we 
fiiall  continue;”  giving  diredions  at  the  fame  time,  that 
their  native  language  fliould  refume  its  natural  rank  and 
ftation,  from  which  for  near  half  a  century  it  had  been 
degraded  by  the  French.  This  was  a  very  popular 
meafure,  and  it  was  followed  by  another  ftill  more  fo. 

Obferving  that  he  had  marked  with  great  concern  the 
progrefs  of  Impiety  and  profanenefs  on  the  one  hand, 
aiid**of  enthufiafm  on  the  other,  he  declared,  that  he 
would  not  have  his  fubjeds  corrupted  either  by  fanatics 
or  athelfts,  and  ftrldly  prohibited  all  publications  tend¬ 
ing  to  excite  a  contempt  or  Indifference  for  religion. 

Such,  on  his  immediate  acceffion  to  the  throne,  was 
the  pacific  condud  of  the  monarch,  which  endeared 
him  to  his  fubjeds,  and  commanded  the  approbation 
An  opportunity  foon  occurred,  -- 


of  all  good  men.  An  opportunity  loon  occurred,  in 
which  he  was  thought  to  have  dlfplayed  fuch  talents  the  ftad- 

.  ^ _ in  negotiation  and  in  mlHtaiy  arrangements,  as  proclaim- tholder  a— 

The  war  was  no  fooncr  concluded  than  the  king  of  cd  him  in  eveiy  refpeft  a  worthy  fucceffor  of  his  uncle. 

Pruffia  turned  his  attention  to  domeftic  policy,  and  the  The  States  of  Holland,  who  had  long  been  jealous  of  Holland* 
recovery  of  his  dominions  from  thofc  innumerable  ca-  the  power  of  the  Stadtholdcr,  and  inclined  to  a  repiibli-. 
lamitles  which  had  befallen  them  during  the  war.  He  can  government  without  any  permanent  chief,  Jiad  galn- 
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ed  fucli  an  afcendancy  in  the  Hates  general,  that  in 
1786  and  1787  they  in  eftedl  divefted  the  prince  of  O- 
range  of  all  his  prerogatives  (fee  United  Provinces). 
They  proceeded  even  to  the  feizure  and  imprifoiiment 
of  the  prlncefs,  filler  to  the  king  of  PrulTia;  and  de¬ 
pending  upon  fiipport  from  France,  treated  with  info- 
lence  every  power  conneAed  with  them  in  Europe. 
The  court  of  Berlin  did  not  witnefs  thefe  proceedings 
without  indignation  ;  and  the  king  formed  his  plan  for 
reftoring  the  power  of  the  Stadtholder  with  fueh  fecrecy 
and  prudence,  that  perhaps  nothing  could  furpafs  it  but 
the  bravery  and  military  fkill  of  the  duke  of  Brunfwiek, 
by  whom  it  was  carried  into  eiceciition.  In  the  fhort 
fpaee  of  one  month,  that  accomplifhed  general  led 
18,000  Pruflians  to  Amllerdam,  and  reflored  the  juft 
prerogatives  of  the  prince  of  Orange.  And  here,  we 
believe,  the  friends  of  the  houfc  of  Brandenburg  will 
agree  with  us,  that  our  hiftory  of  Pruflia  ihoiild  con¬ 
clude.  The  monarches  fubfequent  conduA  has  not 
been  fuch  as  the  beginning  of  his  reign  gave  reafon  to 
expeA.  Something  of  it  will  be  feen  under  the  article 
Poland,  and  more  under  Revolution  and  United 
Provinces ;  and  it  is  not  a  fubjeA  upon  which  we  de- 
light  to  dwell. 

The  air  of  Pruflia  is  wholefome,  and  the  foil  fruitful 
in  grain ;  affording,  belides,  plenty  of  pitcoal  and 
other  fuel.  The  rivers  and  lakes  are  well  ftored  with 
filh  ;  and  amber  is  found  on  its  coaft  towards  the  Bal¬ 
tic.  The  principal  rivers  are  the  Vlllula,  Bregel,  Me- 
mel,  the  Paflarge,  and  the  Elbe  ;  all  of  which  frequent¬ 
ly  do  damage  by  their  inundations. 

The  inhabitants  of  this  country  were,  by  Dr  Buf- 
ching,  computed  at  635,998  perfons  capable  of  bear¬ 
ing  arms ;  and  by  another  German  author,  at  450,000* 
Since  the  year  1719  it  is  computed  that  about  34,000 
colonifls  have  removed  hither  from  France,  Switzerland, 
and  Germany  ;  of  which  number  one  half  were  Saltz* 
burgers.  Thefe  emigrants  have  built  400  fmall  villages, 
II  towns,  50  new  churches,  and  founded  1000  village- 
fchools.  The  manners  of  the  people  differ  but  little 
from  thofe  of  the  Germans.  The  eflablifhed  religions 
are  thofe  of  Luther  and  Calvin,  but  chiefly  the  former ; 
though  almofl:  all  other  feAs  are  tolerated. 

The  late  king  of  Pruflia,  by  the  afllflance  of  an  ex¬ 
cellent  police,  brought  the  commerce  and  maniifaAures 
of  this  country  to  a  very  flourifhlng  ftate,  which  during 
his  life  were  daily  improving.  The  manufaAures  of 
Pruflia  confift  in  glafs,  iron-work,  paper,  gunpowder, 
copper,  and  brafs-mills;  manufaAures  of  cloth,  camblet, 
linen,  fllk,  gold  and  fllver  lace,  (lockings,  and  other  ar¬ 
ticles.  The  inhabitants  export  variety  of  naval  (lores ; 
amber,  lint-feed  and  hemp-feed,  oat-meal,  fifh,  mead, 
tallow,  and  caviar ;  and  it  is  faid  that  500  (hips  are 
loaded  with  thofe  commodities  every  year,  chiefly  from 
Koningfberg. 

His  Pruluan  majedy  is  abfolute  through  all  his  do¬ 
minions  ;  but  the  late  king  was  too  wife  to  opprefs  his 
fubjeAs,  though  he  availed  hlmfelf  to  the  full  of  his 
power.  How  the  prefent  fovereign  treats  them  vve 
know  not,  as  the  whole  of  his  conduA  for  fome  time 
pa(l  has  related  to  the  PolKh  and  French  revolutions. 
The  government  of  this  kingdom  is  by  a  regency  of 
four  chancellors  of  (late,  vi%.  i .  The  great-mailer  ;  2. 
The  great  burgrave  ;  3.  The  great-chancellor  ;  and,  4. 
The  great-marfhal.  There  are  alfo  fome  other  coun- 
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cils,  and  37  bailiwicks.  The  (late  confifls,  i.  Of  coun- 
fcllors  of  (late  ;  2.  Of  deputies  from  the  nobility  ;  and,  p 
3.  From  the  commons.  Befidcs  thefe  inftitiit ions,  the 
iate  king  ereAed  a  board  for  commerce  and  naviga¬ 
tion.  77 

Flis  Pniflian  majefty,  by  means  of  the  happy 
tion  of  his  country',  its  inland  navigation,  and  the  ex¬ 
cellent  regulations  of  his  predeceflbr,  derives  an  amazing 
revenue  from  this  coiintr)*,  which,  about  a  century  and 
a  half  ago,  was  the  feat  of  boors  and  barharifm.  it  is 
faid,  that  amber  alone  brings  him  in  26,000  dollars  an¬ 
nually.  His  other  revenues  anfe  from  his  demefnes,  his 
duties  of  culloms  and  tolls,  and  the  fubfldies  yearly 
granted  by  the  feveral  Hates  ;  but  the  cxaA  fum  is  not 
known,  though  we  may  conclude  that  it  is  very  confldei  - 
able,  from  the  immenfe  charges  of  the  late  war.  ys 

The  military  regulations  introduced  by  the  late  king  Milica  y 
had  a  wonderfully  quick  operation  in  forming  his  troops 
and  recruiting  his  armies.  Every  regiment  has  a  par¬ 
ticular  diftriA  afligned  it,  where  the  young  men  proper 
for  bearing  arms  are  reglftered  j  and  when  occalion  of¬ 
fers,  they  join  their  regiment,  and  being  incorporated 
with  veterans  they  foon  become  well  dlfciplined  troops. 

The  Prufiian  army,  in  time  of  peace,  confifts  of 
1 75,000  of  the  bell  difcipllncd  troops  in  the  world  ; 
and  during  the  la(l  war,  that  force  was  augmented  to 

300,000  men*  79 

The  royal  arms  of  PrulTia  are  argent,  an  eagle  dif-R  >al 
played  fable,  crowned,  or,  for  Priihia  ;  azure,  the  > 

perlal  feeptre,  or,  for  Courland  :  argent,  an  eagle  dif- 
playcd,  gules,  with  femicircular  wreaths,  for  the  mar- 
quifate  of  Bpandenburg :  to  thefe  are  added  the  refpcc- 
tive  arms  of  the  feveral  provinces  fubjeA  to  the  Piuf- 
fian  crown. 

*^iTere  are  two  orders  of  knighthood  ;  the  flrll,  that 
of  the  Black  Eagle,  inftltuted  by  Frederic  I.  on  the 
day  of  his  coronation  at  Koningfberg,  with  this  motto, 

Suum  cuique.  The  fovereign  is  always  grand-mafler  ; 
and  the  number  of  knights,  exclufive  of  the  royal  fami¬ 
ly,  is  limited  to  30:  Next  to  this  is  the  order  of  Me¬ 
rit,  inllitiited  by  Ills  bte  majefty  ;  the  motto  is,  Pour 
le  merite. 

PRUSSIAN  blue.  Sec  CHKMisTRY-/«^/^fA',  at 
Colouring  aM alter  and  Prujfian  Blue. 

PRUSSIC  ACID,  according  to  M.  BerthoUet,  is  a^W.v?/ 
combination  of  azot  of  hydrogene  and  carbon.  It  appears 
much  lefs  akin  to  acids  than  to  ammoniac;  it  has,  how-^^.^  ’ 

ever,  too  many  properties  in  common  with  other  acids 
not  to  place  it  in  the  fame  clafs,  the  rather  becaiife  our 
claflifications  arc  always  in  a  degree  arbitrary,  and  ought 
to  be  confidered  rather  as  ufeful  methods,  than  as  divi- 
fions  formed  by  nature.  When  the  PrulTic  acid  is  com¬ 
bined  with  alkali  and  oxyd  of  iron,  it  cannot  be  fepara- 
ted  by  any  other  acid,  unlefs  heat  be  employed,  or  it 
be  expofed  to  light ;  and  neverthelefs,  when  it  is  difen- 
gaged  by  one  of  thefe  means,  it  cannot  feparate  iron, 
even  from  the  weakeft  acid,  unlefs  it  be  by  a  double  af¬ 
finity.  It  appears  that  this  property  is  conneAed  with 
the  elaftic  ftate,  which  is  unfavourable  to  thefe  combi¬ 
nations  :  it  muft  have  loll  this  (late,  in  other  words  its 
fpecific  heat  muft  be  diminifhed,  in  order  that  it  may 
poflefs  its  aflinities  with  metallic  oxyds  and  alkalis. 
Nitrous  gas,  oxygenated  muriatic  acid,  and  fulpliureous 
acid,  prefent  analogous  plienomena. 

PRYNNE  (William),  an  Englifli  lawyer,  much 
4  L  dillinguifhed 


PSA  [  634  1  PSA 


Prynnc  diftin^uIHicd  In  the  civil  commotions  under  Charles  I. 

H  was  born  at  Swalnf^vlck  in  Soinerfetfhlre  in  1600.  His 
Pfalmana-  written  againft  ftage-plays  in  1632,  con- 

.  taining  fome  refie61;ions  that  ofFeiided  the  court,  he  was 

fentenced  by  the  ftar-chamber  to  pay  a  fine  of  5000  1. 
to  (land  in  the  pillory,  to  lofe  his  ears,  and  to  perpe¬ 
tual  imprifonment.  During  his  confinement,  he  wrote 
feveral  more  books;  particularly,  in  1637,  one  entitled 
Ne*ws  from  Jpf^wichy  which  refie6V.ing  feverely  on  the 
bifhops,  he  was  again  fentenced  by  the  ftar^ chamber  to 
another  fine  of  5000  1.  to  lofe  the  remainder  of  his  ears 
in  the  pillory,  to  be  branded  on  both  cheeks  with  S.  L. 
for  feditious  libeller,  and  to  be  perpetually  imprifoned 
in  Caernarvon  cadlc.  Nothing  but  cutting  off  his  hands 
could  have  prcveiited^Prynne  from  writing :  he  wrote 
Hill ;  and  in  1640,  being  fet  at  liberty  by  the  houfe  of 
commons,  he  entered  London  in  a  kind  of  triumph, 
was  cledled  into  parliament  for  Newport  in  Cornwall, 
and  oppofed  the  bifliops  with  great  vigour,  being  the 
chief  manager  of  archbifnop  Laud’s  trial.  In  the  long 
parliament  he  was  zealous  in  the  Prefoyterian  caufe  ; 
but  when  the  Independents  gained  the  afccndency,  he 
oppofed  them  warmly,  and  promoted  an  agreement 
with  the  king.  When  the  army  garbled  the  houfe 
and  refufed  him  entrance,  he  became  a  bitter  enemy  to 
them  and  their  leader  Cn)mwcll,  and  attacked  them  with 
his  pen  fo  feverely,  that  he  was  again  imprifoned ;  but 
he  pleaded  the  liberty  of  the  fubjedl  fo  fuccefsfully, 
that  he  was  enlarged,  to  write  more  controverfial  books. 
Being  rellored  to  his  feat  after  Cromwell’s  death,  with 
the  other  fecludcd  members,  he  aflilled  in  promoting 
the  rcHoration,  and  was  appointed  keeper  of  the  Tower 
records ;  a  place  excellently  well  calculated  for  him, 
and  where  he  v  as  very  ufefiil  by  the  colle(ttions  he  puh- 
li  filed  from  them.  He  prefen  ted  40  volumes  of  his 
works,  in  folio  and  410,  to  Lincoln’s-inn  library,  of 
wlikh  fociety  he  was  a  member;  and,  dying  in  1669, 
was  buried  under  the  chapel. 

PRYTANES,  in  Grecian  antiquity,  were  the  pre- 
fidcnts  of  the  fenate,  whofe  authority  conlilled  chiefly 
in  afl'embling  the  fenate ;  which,  for  the  moft  part,  was 
done  once  every  day. 

The  fenate  confilled  of  500,  50  fenators  being  eledcd 
out  of  each  tribe  :  after  'which,  lots  were  call,  to  de¬ 
termine  in  what  order  the  fenators  of  each  tribe  flionld 
prefide  ;  which  they  did  by  turns,  and  during  their  pre- 
lidentfliip  were  called  prytanes,  Plowevrv,  all  the  50 
})rytanes  of  the  tribes  did  not  govern  at  once,  but  one 
at  a  time,  viz.  for  feven  days  ;  and  after  35  days,  ano¬ 
ther  tribe  came  Into  play,  and  prefidcd  for  other  five 
weeks  ;  and  fo  of  the  reft. 

PSALM,  a  divine  fong  or  hymn;  but  chiefly  appro¬ 
priated  to  the  150  Pfalms  of  David,  a  canonical  book 
uf  the  Old  Teftament. 

Moft  of  the  pfalms  have  a  particular  title,  fignifying 
either  the  name  of  the  author,  the  perfon  who  was  to 
fet  it  to  mufic  or  fing  it,  the  inftrument  that  was  to  be 
ufed,  or  the  fubjedt  and  occafion  of  It.  Some  have  Ima¬ 
gined  that  David  was  the  foie  author  of  the  Book  of 
Pfalms ;  but  the  titles  of  many  of  them  prove  the  con¬ 
trary,  as  pfalm  xix.  which  appears  to  have  been  written 
by  Mofes-  Many  of  the  pfalms  are  iiifcribed  with  the 
names  Korohy  Jtduthuriy  &:c.  from  the  perfons  who  were 
to  fing  them. 

PSALMANAZAR  (George),  the  fiftitlous  name 


of  a  pretended  Formofan,  a  perfon  of  learning  and  In-  Pfalmana- 
genuity.  He  was  born  in  France,  and  educated  In  a 
free-fehool,  and  afterwards  in  a  college  of  Jefuits,  in  ^ 
an  archiepifcopal  city,  the  name  of  which,  as  likewlfe 
thofe  of  his  birth-place  and  of  his  parents,  are  unknown. 

Upon  leaving  the  college,  he  was  recommended  as  a 
tutor  to  a  young  gentleman  ;  but  foon  fell  into  a  mean 
rambling  life,  that  involved  him  in  difappointments  and 
misfortunes.  His  firft  pretence  was  that  of  being  a 
fulferer  for  religion.  He  procured  a  certificate  that  he 
was  of  Irlfh  extraddion,  that  he  left  that  country  for  the 
fake  of  the  Catholic  faith,  and  was  going  on  a  pilgri¬ 
mage  to  Rome.  Being  unable  to  purchafe  a  pilgrim’s 
garb,  and  obfcrving  one  In  a  chapel,  dedicated  to  a  mi- 
^  raciiloiis  faint,  vs  hich  had  been  fet  up  as  a  monument 
of  gratitude  by  forne  wandering  pilgrim,  he  contrived 
to  take  both  the  ftaff  and  cloak  away ;  and,  being  thus 
accoutred,  begged  his  way  In  fluent  I>.atin,  accofting 
only  clergymen  or  perfons  of  figure;  whom  he  found  fo 
generous  and  credulous,  that,  before  he  had  gone  20 
miles,  he  might  eafily  have  faved  money,  and  put  him- 
felf  In  a  much  better  drefs  :  but  as  foon  as  he  had  got 
what  he  thought  was  fufficient,  he  begged  no  more  ; 
but  viewed  every  thing  worth  feeing,  and  then  retired 
to  fome  inn,  where  he  fpent  his  money  as  freely  as  he 
had  obtained  It.  Having  heard  the  Jefuits  fpeak  much 
of  China  and  Japan,  he  ftarted  the  wild  fcheme,  when 
he  w'as  in  Germany,  of  pafling  for  a  native  of  the 
ifland  of  Formofa  ;  and  wdiat  he  w^anted  in  knowledge, 
he  fupplled  by  a  pregnant  Invention.  He  formed  a 
new  charadler  and  language  on  grammatical  principles, 
wliicli,  like  other  oriental  languages,  he  wTote  from 
right  to  left  with  great  readinefs ;  and  planned  a  new 
religion,  ‘and  a  dlvilion  of  the  year  Into  20  months, 
with  other  novelties,  to  credit  his  preteniions.  He  was 
now  a  Japaiiefe  convert  to  Chrilllaiiity,  travelling  for 
inftrudlion,  wdth  an  appearance  more  wretched  than 
even  that  of  common  beggars.  He  then  entered  as  a 
foldier  in  the  Dutch  fcrvice :  but,  ftlll  defirous  of  pafiing 
for  a  Japan efc,  he  altered  Ins  plan  to  that  of  being  an 
unconverted  heathen  ;  and  at  Sluys,  brigadier  Lauder, 
a  Scots  colonel,  introduced  him  to  the  chaplain,  who, 
wdth  a  view  of  recommending  liimfclf  to  the  bllhop  of 
London,  refolved  to  carry  him  over  to  England.  At 
Rotterdam,  fome  perfons  having  put  flirewd  queftions 
to  him,  that  carried  the  air  of  doubt,  be  took  one 
more  whimfical  ftep,  'wdilch  was  to  live  upon  raw  flefli, 
roots,  and  herbs ;  which  ft  range  food  he  thought 
would  remove  all  fcruples.  The  biftiop  of  London  pa¬ 
tronized  him  with  credulous  humanity ;  and  Pfalma- 
nazar  found  a  large  circle  of  friends,  W'ho  extolled  him 
as  a  prodigy.  Yet  were  there  fome  who  entertained  a 
juft  opinion  of  him,  particularly  the  Drs  Halley,  Mead, 
and  Woodward ;  but  their  endeavours  to  expofc  him  as 
a  cheat  only  made  others  think  the  better  of  him,  efpe- 
cially  as  tliofc  gentlemen  w^ere  eftcemed  no  great  admi¬ 
rers  of  revelation.  But  in  this  Inftatice  at  leaft,  eafinefs 
of  belief  was  no  great  evidence  of  penetration.  He 
was  employed  to  tranflate  the  chiirch-catechlfm  into 
the  Formofan  language,  wdiich  was  examined,  approved, 
and  laid  up  as  a  valuable  MS  ;  and  the  author,  after 
writing  his  well-known  Htflory  of  Formofa^  was  reward¬ 
ed  and  fent  to  Oxford  to  ftudy  what  he  liked,  while 
his  patrons  and  opponents  were  learnedly  difputing  at 
London  on  the  merits  of  his  work.  The  learned 

members 
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?falmia  f?iembcrs  of  the  iinivei-rity  were  no  better  a[»;rced  in 
II  their  opinions  than  thofe  at  Loudon  ;  but  at  length 
PfacjTians.  fceptics  triumphed.  Some  abfurdities  were  dilco- 
vered  in  his  hidory,  of  fuch  a  nature  as  to  diferedit 
the  whole  narration,  and  faved  him  the  trouble  of  an 
open  declaration  of  his  impollure  ;  which  however  he 
owned  at  length  to  his  private  friends.  For  the  remain¬ 
der  of  his  life,  his  learning  and  ingenuity  enabled  him  to 
procure  a  comfortable  fupport  by  his  pen;  he  being  con¬ 
cerned  in  feveral  works  of  credit,  particularly  The  Uni- 
ver/al  Hijlcry.  He  lived  irreproachably  for  many  years, 
and  died  in  1763. 

PSx^LMlS  r,  in  the  church  of  Rome,  one  of  the 
lefier  ecclefiaftical  orders  ;  the  fame  with  what  among 
us  is  called  clerks  precentor^  or fnyer, 

PSALMODY,  the  art  or  a6l  of  fmging  pfalms. 
See  Psalm. 

Pfalmody  was  always  efteemed  a  confiderable  part  of 
devotion,  and  ufually  performed  in  the  {landing  poilure: 
and  as  to  the  manner  of  pronunciation,  the  plain  fong 
was  fometimes  ufed,  being  a  gentle  inflexion  of  the 
voice,  not  much  different  from  reading,  like  the  chant 
in  cathedrals;  at  other  times  more  artificial  compolitions 
were  ufed,  like  our  anthems. 

As  to  the  perfons  concerned  in  fiiiging,  fometimes  a 
fingle  perfon  fung  alone  ;  fometimes  the  whole  affembly 
joined  together,  which  was  the  moil  ancient  and  general 
pmdice.  At  other  times,  the  pfalms  were  fung  alter¬ 
nately,  the  congregation  dividing  themfelves  into  two 
parts,  and  hnging  verfe  about,  in  their  turns.  There 
Was  alfo  a  fourth  way  of  fmging,  pretty  common  in  the 
fourth  century,  which  was,  when  a  fmgle  perfon  began 
the  verfe,  and  the  people  joined  with  him  In  the  clofe  : 
this  was  often  ufed  for  variety,  in  the  fame  fervice  with 
alternate  pfalmody. 

The  ufe  of  mufical  inllruments,  in  the  fmging  of 
pfalms,  feems  to  be  as  ancient  as  pfilmody  itfelf ;  the 
hrfl  pfalm  we  read  of  being  fung  to  the  timbrel,  viz. 
that  of  Mofes  and  Miriam,  after  the  deliverance  of  the 
Ifraelites  from  Egypt  ;  and  afterwards,  mufical  Iiiftru- 
ments  were  in  conftant  ufe  In  the  temple  of  Jerufalem. 
See  Organ. 

PSALTER,  the  fame  with  the  book  of  pfalms.  See 
the  article  Psalm. 

Among  the  religious  in  the  Popilh  countries,  the 
term  pfalter  is  alfo  given  to  a  large  chaplet  or  rofaiy, 
confilling  of  150  beads,  according  to  the  number  of 
pfalms  in  the  pfalter. 

PSALTERY,  a  mufical  inllrument,  much  in  ufe 
among  the  ancient  Hebrews,  who  called  it  nebel. 

We  know  little  or  nothing  of  the  precife  form  of  the 
ancient  pfaltery.  That  now  In  ufe  is  a  flat  inltriiiTient, 
vn  form  of  a  trapezium  or  triangle  truncated  at  top  :  It 
is  ftrung  with  1 3  wire-chords,  fet  to  iinifon  or  octave, 
and  rnoLinted  on  two  bridges,  on  the  two  fides  :  it  is 
druck  with  a  plcdrum,  or  little  iron  rod,  and  fometimes 
with  a  crooked  Hick.  Its  cheil  or  body  refembles  that 
of  a  fpinet.  See  Nablum  and  Plate  CCCXLIV. 

PSAMME  i  ICUS,  or  PsAMMiTiCHUS,  a  renown¬ 
ed  conqueror,  who,  fubduing  1 1  other  petty  kings  of 
Egypt,  became  the  founder  of  the  kingdom  of  Egypt, 
about  670  B.  C.  He  is  memorable  likewife  for  taking 
the  city  of  Azot,  after  a  fiege  of  29  years  ;  and  for  dllco- 
verlng  the  foiirccs  of  the  river  Nile.  See  Egypt,  11^  10. 
PSATYRIANS,  a  fed  of  Arians,  who,  in  the 


council  of  Antioch,  held  In  the  year  360,  maintaiued, 

that  the  Son  was  not  like  the  Father  as  to  will ;  that  *  ^ 

he  was  taken  from  nothing,  or  made  of  nothing  ;  and 

tliat  in  God,  generation  was  not  to  be  didinguifhed 

from  creation. 

PSELLUS  (Michael),  a  learned  ChnHIan  of 
nth  century,  was,  by  birth,  a  CoiiTlaritlnopolItan 
confular  rank,  and  flourlflied  under  the  emperor  Con- 
flantlne  Monomachus.  His  genius  and  induftiy  ralfed 
him  far  above  the  level  of  his  cotemporaries  ;  and  the 
female  hiilorian  Anna  Comnena  fpeaks  of  him  as  one 
who  had  been  more  indebted  for  his  attainments  to  his 
ov/11  excellent  talent  than  to  the  Inilriidions  of  his  pre¬ 
ceptors  ;  adding,  that  having  made  hlmfelf  mailer  oi  all 
the  wlfdom  of  the  Greeks  and  the  Chaldeans,  he  was 
juilly  eileemed  the  moll  learned  man  of  the  age.  Thus 
furniflied,  lie  became  the  chief  inftnidor  of  the  Con- 
ilantinopolitaii  youth.  He  was  at  the  fame  time  the 
companion  and  the  preceptor  of  the  emperor,  who  was  fo 
captivated  by  the  (Indies  and  amufcmeiits  in  which  Piel- 
lus  engaged  him,  that,  according  to  Zor.aras,  he  nc- 
gledled  the  concerns  of  the  empire.  The  Byaantiiic 
hillorians  complain,  that  the  emperor,  deluded  by  the 
head  of  the  plillofojdiers  (the  title  with  which  Plellus 
was  lionoured',  loH  the  world.  Meeting,  towards  the 
clofe  of  his  life,  with  fome  difappointment,  Pfellus  re¬ 
tired  Into  a  monadcry,  and  foon  afterwards  died  ;  the 
time  of  his  death  Is  uncertain.  His  works,  which  have 
been  much  celebrated,  arc.  Commentaries  upon  Arillo- 
tle’s  Logie  and  Phylics  ;  a  Compendliiin  oi  Qneltlons 
and  Anfwers ;  and  an  Explanation  of  the  Chaldean 
Oiacles.  The  two  latter  works  prove  him  to  have 
been  coiiverfant,  not  only  with  Grecian,  but  with  Ori¬ 
ental,  phllofophy. 

PSEUDO,  from  a  Greek  term  ufed  in  the 

compofition  of  many  words,  to  denote  falfe  or  fpurioui  ,* 
as  the  pfeiido-acacia,  or  biiflard  acacia  ;  pfeudoTu maria, 
or  ballard- fumitory ;  pfeudo-ruta,  or  baflard-riie,  &c. 

We  alfo  fay,  a  pfeudo-apollk,  or  falfe  apoHle ;  a 
pfeiido-prophet,  or  Life  prophet,  5cc. 

PsRUDo-China,  Sec  Smilax. 

PsEUDo-Galena^  or  Black- Jack,  See  Zinc,  and 

Mineralogy,  p.  62. 

PsRUDO-Twea,  in  natural  hlflory,  the  name  of  a  vciy 
remarkable  fpecies  of  infedl  defcrIK'd  by  M.  Reaumur, 
approaching  to  the  nature  of  the  tinea^  or  clothes-inoth 
while  in  the  worm-llate,  but  not  making  themfelves 
coats  of  the  fublbrnce  of  leaves,  cloth,  &c.  though  they 
form  a  fort  of  cafes  for  their  defence  agaiiift  a  very  ter¬ 
rible  enemy. 

Thefe  creatures  are  of  the  caterpillar  kind,  and  have, 
in  the  manner  of  many  of  thefe  Infedls,  16  legs.  They 
feed  on  wax,  and  for  food  enter  the  bee-hives  ;  where 
they  boldly  engage  the  bees,  and  are  not  to  be  piT- 
vented  by  them  from  feeding,  though  at  the  expence  of 
theix*-  habitations  and  the  cells  of  their  refervoirs  of  ho¬ 
ney  :  fo  that  it  is  no  uncoimnoii  thiirg  for  a  fwarin  of 
bees  to  be  forced  to  chan^i^  their  place  of  habitation, 
and  make  new  combs  elfewliere ;  leaving  the  old  outs 
to  this  contemptible  viclor,  whom  they  know  not  how 
to  drive  out  or  dirpoflefs. 

Virgil  and  Ariilotle,  and  all  the  raithors  who  have 
written  on  bees,  have  complained  (  f  tliis  dell  r unlive 
animal.  It  never  eats  the  honey,  but  feeds  only  on 
the  wax  ;  attacking  principally  ihcPe  waxy  cells  where 
4  L  2  the 
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preu(!o.  the  femule  bee  depofitcs  her  eggs  for  the  future  pro- 

The  bees,  who  are  a  match  for  mofl:  other  creatures 
by  means  of  their  ftings,  would  eafily  dellroy  tliefe 
weak  creatures,  were  it  not  for  the  impervious  armoim 
they  are  covered  with.  They  form  themfclves  a  coat 
of  armour  of  a  double  matter.  The  firfl,  which  imme¬ 
diately  covers  the  body,  is  of  a  kind  of  filk  of  their  own 
{pinning  ;  and  the  outer  covering  over  this  is  of  the 
bces-wax  ;  this  is  laid  coiifiderably  thick ;  and  the  crea¬ 
ture,  juft  thrufting  out  its  head  to  feed,  goes  on  devour¬ 
ing  the  cells  undifturbed,  while  a  whole  army  of  the 
inhabitants  aredn  vain  buzzing  about  him,  and  attempt- 
ing  to  pierce  him  with  tlieir  ftings.  He  never  forfakes 
his  covering,  but  lengthens  and  enlarges  it  as  he  goes  ; 
and  gnawing  dowm  the  hdes  of  the  cells  in  his  march, 
without  ftaying  to  eat  them  one  by  one,  the  havock 
and  deftru6tion  he  occafioiis  are  fcarce  to  be  conceived. 
When  the  time  of  the  change  of  this  creatuie  approach¬ 
es,  it  contra <fts  its  body  within  its  double  covering,  and 
there  changes  into  the  nymph  ftate  ;  wlience,  after  a 
•  proper  time,  it  comes  forth  in  form  of  a  moth,  with 
granulated  horns  and  a  crooked  probofcis. 

The  bees  have  cunning  enough  to  know  their  de- 
ftru6live  enemy  in  this  new  form;  and  as  this  is  a  weak 
and  defencelefs  ftate,  they  attack  and  deftroy  all  the 
moths  of  this  fpecies  they  can  meet  with.  They  fel- 
dom  are  fo  fortunate,  however,  as  to  kill  the  whole 
race  as  foon  as  produced ;  and  if  only  one  efcapes,  it 
is  able  to  lay  a  foundation  of  revenge  for  the  death  of 
its  brethren.  All  the  flies  of  the  moth  kind  lay  a  vaft 
number  of  eggs,  and  this  is  behind  hand  with  none  of 
them  in  that  particular;  the  young  ones  produced  from 
the  eggs  of  one  furviving  female  of  this  fpecies  are  fuf- 
ficient  to  deftroy  many  honey-combs  ;  nay,  many  hives 
of  them.  The  moth  produced  by  this  caterpillar  flies 
but  little  ;  yet  it  is  veiy^  nimble  in  avoiding  danger,  by 
running,  which  it  does  with  great  fwiftnefs. 

There  is  a  fpecies  of  thefe  pfeudo-tinece,  or  wax-eat¬ 
ing  caterpillars,  which  Infeft  the  fuhterraneous  hives  of 
wafps  and  other  creatures  which  make  wax  ;  the  man¬ 
ner  of  living,  feeding,  and  defending  themfelves  from 
their  enemies,  is  the  fame  in  all  the  fpecies.  Thefe 
laft,  if  they  are  at  any  time  dlftrefTcd  for  food,  will  eat 
their  own  dung  ;  the  wax  having  pafted  almoft  unalter¬ 
ed  through  their  bodies,  and  being  ftill  wax,  a)id  capa¬ 
ble  of  affording  them  more  nouriiliment  on  a  fccond  di- 
#  geftion.  Thefe  fpecies,  J:hough  they  naturally  live  on 

this  foft  food,  yet  if  by  any  accident  they  meet  with 
harder  only,  they  know  how  to  live  upon  it ;  and  can 
eat  a  way  into  the  covers  and  leaves  of  books,  and  make 
themfelves  cafes  and  coverings  of  the  fragments  of  tliefe 
t  ^^^*^»?*^»'’jfubftanees.  The  accurate  author  f  of  thefe  obferva- 
^  tlons  deferibes  alfo  a  kind  of  pfeudo-Utiea  which  feeds 
*'  ’  on  wool,  and  another  that  eats  leather ;  both  making 

themfelves  hoiifes  alfo  of  the  materials  they  feed  on. 

There  is  alfo  another  kind  veiy^  deftrudtive  to  corn  : 
tliefe  make  themfelves  a  coveting  by  faftening  together 
a  great  number  of  the  grains,  and  there  living  and  eat¬ 
ing  in  fecret.  All  thefe  creatures,  whatever  be  their 
food  or  habitation,  finally  become  phalera^  or  moths  ; 
and  may  be  diftinguKhed,  even  in  this  ftate,  from  the 
other  fpecies,  by  having  granulated  horns  of  a  remark¬ 
able  ftriuftiire,  and  all  of  them  a  pioboicis,  01  trunk, 
more  or  left  iucurvated. 
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PSEUD ONYMUS,  among  critics,  an  author  who 
publifhes  a  book  under  a  falfe  or  feigned  name;  as  rryp- 
tonymus  is  given  to  him  who  publiflies  one  under  a  dif- 
guifed  name,  and  anonymous  to  him  who  publifhes  with¬ 
out  any  name  at  all. 

PSIDIUM,  the  GUAVA ;  A  genus  of  the  monogy- 
^nia  order,  belonging  to  the  icofandria  clafs  of  plants  ; 
and  in  the  natural  method  ranking  under  the  19th  or¬ 
der,  Hefperide£,  The  calyx  Is  qiiinqucfid,  fuperior ; 
there  are  five  petals ;  the  berry  is  unilocular  and  mono- 
fpermous.  There  are  two  fpecies:  1.  The  pyriferum, 
or  white  guava;  2.  The  pomiferiim,  or  red  guava.  Both 
thefe  are  thought  to  be  only  varieties  of  the  fame  plant. 
The  red  guava  rifes  to  the  height  of  20  feet,  and  is  co¬ 
vered  with  a  fmooth  bark  ;  the  branches  are  angular, 
covered  with  oval  leaves,  having  a  ftrong  midrib,  and 
many  veins  running  towards  the  Tides,  of  a  light  green 
colour,  ftaiiding  oppofite  upon  very  fhort  footftalks. 
From  the  wings  of  the  leaves  the  flowers  come  out  up¬ 
on  footftalks  an  inch  and  an  half  long ;  they  are  com- 
pofed  cf  five  large  roundifh  concave  petals,  within 
which  are  a  great  number  of  ftamina  fliorter  than  the 
petals,  and  tipped  with  pale  yellow  tops.  After  the 
flower  is  paft,  the  germen  becomes  a  large  oval  fruit 
fhaped  like  a  pomegranate. 

A  decoiftion  of  the  roots  of  guava  is  employed  with 
fuccefs  in  dyfenteries :  a  bath  of  a  dccocftion  of  the 
leaves  is  faid  to  cure  the  Itch  and  other  cutaneous  erup- 
tioiis.  Guayava,  or  guava.  Is  diftinguilhed  from  the 
colour  of  the  pulp,  into  the  two  fpecies  above-mention¬ 
ed,  the  white  and  the  red  ;  and,  from  the  figure  of  the 
fruit,  into  the  round,  and  the  pcar-fafliloned  or  perfumed 
guava.  The  latter  has  a  thicker  rind,  and  a  more  deli¬ 
cate  tafte  than  the  other.  T'he  fruit  is  about  the  big- 
nefs  of  a  large  tennis-ball ;  the  rind  or  ikin  generally  of 
a  ruffet  ftained  with  red.  The  pulp  within  the  thick 
rind  is  of  an  agreeable  flavour,  and  interfperfed  with  a 
number  of  fmall  white  feeds.  The  rind,  when  Hewed, 
is  eaten  with  milk,  and  preferred  to  any  other  Hewed 
fruit.  From  the  fame  part  is  made  marmalade  ;  and 
from  the  whole  fruit  is  prepared  the  fineft  jelly  in  the 
world.  T  he  fruit  is  very  aftringent,  and  nearly  of  the 
fame  quality  with  the  pomegranate ;  fo  fhould  be 
avoided  by  all  who  are  fubjcdl  to  coftivenefs.  The 
feeds  arc  fo  hard  as  not  to  be  affe<fted  by  the  fermenta¬ 
tion  in  the  ftornachs  of  animals  ;  fo  that  when  voided 
with  the  excrements,  they  take  root,  germinate,  and 
produce  thriving  trees.  Whole  meadows  in  the  Weft 
Indies  are  covered  with  guavas,  which  have  been  pro¬ 
pagated  in  this  manner.  The  buds  of  guava,  boiled 
with  barley  and  liquorice,  produce  an  excellent  ptifan 
for  diarrhoeas,  and  even  the  bloody  flux,  when  not  too 
inveterate.  The  wood  of  the  tree,  employed  as  fuel, 
makes  a  lively,  ardent,  and  lafting  fire.  , 

PSITTACUS,  or  Parrot,  in  ornithology  ;  a  ge¬ 
nus  belonging  to  the  order  of  pica.  The  bill  in  this 
genus  is  hooked  from  the  bafe  ;  and  the  upper,  man¬ 
dible  is  moveable  :  the  noftrlls  arc  round,  placed  in  the 
bafe  of  the  bill,  which  In  fome  fpecies  is  furniflied  with 
a  kind  of  ceie  ;  the  tongue  is  broad,  and  blunt  at  one 
end ;  the  head  is  large,  and  the  crown  fiat ;  the  legs 
are  fhort,  the  toes  placed  two  before  and  two  behind. 
It  miglit  feem  a  wonder  why  nature  has  deftined  to 
this,  which  is  not  naturally  a  bird  of  prey,  but  feeds 
on  fruits  tmd  vegetable  fubftances,  the  crooked  beak 
1  allotted 
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rCtfacus  allotted  to  the  hawk  and  other" carnivorous  birds 

‘•"’■’"V -  the  reafon  feems  to  be,  that  the  parrot  being  a  heavy 

bird,  and  its  legs  not  very  fit  for  fervice,  it  climbs 
up  and  down  trees  by  tlie  help  of  this  fharp  and  hook¬ 
ed  bill,  with  which  it  lays  hold  of  any  thing  and  fe- 
cures  itfelf  before  it  ftirs  a  foot ;  and  befides  this,  it 
helps  itfelf  forward  very  much,  by  pulling  its  body  on 
with  this  hold. 

Of  all  animals,  the  parrot  and  crocodile  are  the 
only  ones  which  move  the  upp2r  jaw  ;  all  creatures  elfe 
moving  the  lower  only.  As  fome  particular  animals 
befide  are  fond  of  particular  foods,  fo  the  parrot  loves 
nothing  fo  much  as  the  feeds  of  the  carthamus,  or  ba- 
flard-faffron  ;  and  eats  them  without  any  hurt,  though 
they  are  a  purge  when  given  to  other  creatures. 

Parrots  are  found  almoll  everywhere  within  the  tro¬ 
pics  *,  and  in  their  natural  (late  they  live  on  fruits  and 
feeds,  though,  when  tame,  they  will  eat  fle{h,and  eventifh. 

In  the  Eafl  and  Weft  Indies  they  are  very  common, 
and  in  fiich  warm  climates  are  very  brille  and  lively ; 
here,  however,  they  lofe  much  of  their  vigour.  They 
feldom  make  nefts,  but  breed  like  owls  in  hollow  trees ; 
they  lay  two  eggs.  At  particular  times  they  fly  in 
very  large  troops,  but  ftill  they  keep  two  and  two  to¬ 
gether.  This  genus  confifts  of  infinite  variety,  not  fo 
much  owing  to  mixture  of  fpecies,  however,  as  might 
be  fuppofed.  They  feem  to  run  vaftly  into  one  ano¬ 
ther,  fo  as  to  appear  to  be  related,  though  received 
from  different  parts  of  the  world  ;  this,  however,  may 
poflibly  be  occafioned  by  their  being  carried  from  one 
place  to  another  for  the  fake  of  fale.  This  uncertainty 
of  native  place  has  prevented  Mr  Liatham  from  follow¬ 
ing  Buffon’s  plan,  and  ranging  them  according  to  the 
places  they  are  fuppofed  to  inhabit ;  he  divides  them 
therefore  into  thofe  with  uneven  and  thofe  with  even 
tails. 

Buffon  ranges  the  parrots  in  two  great  claffes :  the 
firft  of  which  comprehends  thofe  of  the  Old  Con¬ 
tinent,  and  the  fecond  thofe  of  the  New.  The  former 
he  fubdivides  into  five  families,  the  Cockatoos,  the  Par¬ 
rots,  properly  fo  called,  the  Lories,  the  long-tailed  Paro¬ 
quets,  and  the  fhort-tailed  ones ;  and  the  latter  into  fix, 
viz.  the  Macaos,  the  Amazonians,  the  Creeks,  the  Po¬ 
pinjays,  the  long-tailed  Paroquets,  and  the  fliort-tailed 
ones. 

Mr  Latham  has  incrcafed  the  genus  from  47  to  163; 

'  and  fince  the  time  he  wrote  h’s  Index  at  leaft  20  more 

have  been  difeovered.  They  are  very  generally  divided 
kito  three  kinds  :  i .  The  larger,  wLich  are  as  big  as  a 
moderate  fowl,  called  macaos  and  cockeloons  ;  thefe  have 
very  long  tails.  2.  The  middle-fized  ones,  commonly 
called  parrots,  which  have  fhort  tails,  and  are  a  little 
larger  than  a  pigeon.  And,  3.  The  fmall  ones,  which 
are  called  paroquets,  and  have  long  tails,  and  are  not 
larger  than  a  lark  or  blackbird. 

1 .  The  pfittacus  macao,  or  red  and  blue  macao,  is  red, 
except  the  wing  quills,  which  above  are  blue,  below  ru¬ 
fous:  the  fcapular  feathers  are  variegated  with  blue  and 
green  :  the  cheeks  are  naked  and  wrinkled.  It  is  about 
tv/o  feet  feven  inches,  and  a  half  long,  and  about  as  big 
as  a  capon.  Edwards  fays,  when  perfedl,  it  will  ineafure 
a  full  yard  from  bill  to  tail.  It  inhabits  Brafil,  Guiana, 
and  other  parts  of  South  America.  It  was  formerly 
very  common  in  St  Domingo,  but  is  now  rarely  found 
there.  It  generally  lives  in  moift  woods,  efpecially 


Pfophia. 
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but  fuch  as  are  planted  v/ith  a  particular  kind  of  palm,  per-  PHttacuf 
haps  what  is  called  the  macavo  tree.  It  does  not  in 
general  learn  to  fpeak,  and  its  voice  is  particularly  ^ 
rough  and  difagrceable.  The  flefh  is  hard,  black, 
and  unfavoury,  but  makes  good  foup,  and  is  much 
ufed  by  the  inhabitants  of  Cayenne  and  other  places. 

I'his  fpecies,  in  common  with  other  pan'ots,  is  fubjeft 
to  fits  when  tamed  5  hnd  though  it  will  live  for  many 
years  though  the  returns  be  pretty  frequent,  it  gene¬ 
rally  falls  a  vi6lim  to  that  difeafe  at  laft.  The  Ameri¬ 
cans  call  go7i%alo*  2.  The  pfittacus  ararauna,  or  blue 
and  yellow  macaw,  is  blue  above,  and  yellow  below, 
and  the  cheeks  are  naked,  with  fea’Jiery  lines.  It  is 
about  the  fame  fize  with  the  laft,  and  inhabits  Jamaica, 

Guiana,  Brafil,  and  Surinam.  3.  The  pfitttacus  fevc- 
rus,-or  Brafilian  green  macaw,  is  black,  with  a  greeniih 
fplendor ;  the  bill  and  eyes  are  reddifh,  and  the  legs  are 
yellow.  It  is  about  one  foot  and  five  inches  long,  and 
is  common  in  Jamaica,  Guiana,  and  Brafil.  It  is  how¬ 
ever  comparatively  rare  ;  but  it  is  extremely  beautiful, 
and  of  a  very  amiable  and  fociable  temper  when  familiar 
and  acquainted  ;  but  it  can  neither  bear  ftrangers  nor 
rivals :  its  voice  is  not  ftrong,  nor  does  it  articulate  very 
diftindlly  the  word  ara.  See  Plate  CCCCXVI. 

4.  The  pfittacus  aurora,  or  yellow  amazon,  is  about 
12  inches  long,  of  a  green  colour,  with  blue  wing  quills, 
and  a  white  front ;  its  orbits  are  fnowy.  It  inhabits 
Mexico  or  Brafil ;  but  in  all  probability  the  latter,  from 
the  one  which  Salerne  favv,  and  which  pronounced 
Portiiguefe  words.  The  pfittacus  guineenfis,  or  yel¬ 
low  lory,  is  about  ten  inches  long,  and  is  an  inhabitant 
of  Guinea.  The  bill  is  of  a  black  colour  ;  the  cere,  the 
throat,  and  fpace  about  the  eyes,  are  white  ;  above  the 
eye  there  is  a  patch  of  yellow ,  and  the  reft  of  the  head 
and  neck  is  crimfon.  The  breaft  is  yellow,  wing  co¬ 
verts  green,  and  the  quills  are  blue,  edged  with  yellow. 

Under  the  wingS)  belly,  thighs,  vent,  and  to  the  under 
part  of  the  tail,  the  colour  is  white,  which  laft  is  tip¬ 
ped  with  red  ;  the  legs  are  dufiey,  and  the  claws  black.. 

See  Plate  CCCCXVI. 

5.  T  he  pfittacus  piillariiis,  red-headed  Guinea  parraket,, 
or  Guinea  fpavrow,  is  about  five  inches  and  a  halflong. 

It  inhabits  Guinea,  and  is  found  in  Ethiopia,  the  Eall 
Indies,  and  the  ifland  of  Java,  and  fometimes  in  Suri¬ 
nam.  It  is  green,  with  a  red  front,  fulvous  tail,  black 
bar,  and  cinereous  orbits.  The  male  of  this  fpe¬ 
cies  is  peculiarly  affc(ftionate  to  the  female.  See 
Plate  CCCCXVI. 

In  Mr  White’s  Journal  of  a  Voyage  to  Ne<iv  South' 

Wales,  we  find  a  defeription)  with  excellent  engra¬ 
vings,  of  feveral  fpecies  of  this  extenfivc  genus ;  and  in- 
Governor  Philip’s  Voyage  to  the  fame  place,  we  find 
deferiptions  and  prints  of  feveral  of  the  fame  fpecies.. 

But  the  moft  particular  of  the  later  authors  are  Buffon 
and  Latham,  efpecially  the  laft;  to  whofe  exteiifive  and 
accurate  work  we  therefore  refer  our  readers  for  that 
information  vvhicli  our  limits  permit  us  not  to  give.  See 
his  Synopjis,  vol.  i.  p.  194 — 323.  See  ullo  Bujun,. 
vol.  vi.  p.  63  —  245. 

PSOAS,  in  anatomy.  Sec  there.  Table  of  the 
Mvfcles» 

PSOPHIA,  ill  ornithology  ;  a  g.enns  belonging  to 
the  order  gallina,  '1  he  bill  is  moderate  ;  the  upper 
mandible  is  convex  ;  the  nollrils  are  oblong,  funk,  and 
pervious  ;  the  tongue  is  cartilaginous,  fiat,  and  fringed* 
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at  the  end  ;  and  the  logs  are  naked  a  little  above  the 
yiura^a.  toes  are  three  before  and  one  behind  ;  the 

is  fniali,  with  a  round  protuberance  be¬ 
neath  it,  w'liich  is  at  a  little  diftanee  from  the  ground. 

Plate  Mr  Latham  only  enumerates  two  fpecies  :  i.  Pfophia 
crepitans,  or  gold-breafted  trumpeter.  Its  head  and 
breall  are  fmooth  and  fliining  green.  By  the  Spani¬ 
ards  of  Maynas  it  is  called  tro,yipHtro^  and  by  the  French 
at  Cayenne  agamiy  under  which  laft  Buflbri  deferibes  it. 
It  inhabits  various  parts  of  South  America,  Brafil, 
Guiana,  Surinam,  6cc.  but  it  is' moil  plenty  in  the  A- 
mazons  country.  It  is  about  20  inches  long,  being 
about  the  fize  of  a  large  fowl,  and  lays  eggs  rather  lar¬ 
ger,  of  a  blue  green  colour.  It  is  met  v\  ith  in  the  Car. 
ribee  iflands,  where  it  is  called  a  pheafanty  and  its  flefh 
is  reckoned  as  good  as  that  of  a  pheafant.  The  moll 
charadlerillic  and  remarkable  property  of  thefe  birds 
conlills  in  the  wonderful  noife  they  make  either  of 
themfelves,  or  when  urged  by  the  keepers  of  the  mena¬ 
gerie,  Some  have  fuppofed  it  to  proceed  from  the 
r.nusy  and  fome  from  the  belly.  It  is  now  certain,  how¬ 
ever,  that  this  noife  proceeds  from  the  lungs.  Sec 
Buffon,  vol.  iv.  p.  390,  &c.  Another  very  remarkable 
circunillance  is,  that  they  follow  people  through  the 
llreets,  and  out  of  town,  and  that  too  even  perfcdl 
llrangers.  It  is  difficult  to  get  rid  of  them  ;  for  if  yon 
enter  a  houfe,  they  will  wait  your  return,  and  again 
jfuu  you,  though  often  after  an  interval  of  three  hours. 
‘‘  I  have  fome  times  (fays  M.  de  la  Borde)  betaken 
inyfelf  to  my  heels;  but  they  ran  fafler,  and  always  got 
before  me  ;  and  when  I  flopped,  they  Hopped  alfo. — 
I  know  one  (continues  he)  which  invariably  follows  all 
the  fl rangers  who  enter  his  inaiteFs  houfe,  accompa¬ 
nies  them  into  the  garden,  takes  as  many  turns  as  they 
do,  and  attends  them  back  again. 2.  Pfophia  undu. 
lata,  or  undulated  trumpeter,  is  about  the  fize  of  a 
goofe.  The  upper  part  of  the  body  is  of  a  pale  red- 
difh  brown  colour,  beautifully  undulated  with  black. 
The  head  is  adorned  with  a  dependent  crefl.  On  each 
fide  of  the  neck,  beneath  the  ears,  begins  a  hfl  of 
black,  widening  aa  it  defeends,  and  meeting  on  the  lower 
part  before,  where  the  feathers  become  greatly  elon¬ 
gated,  and  hang  loofely  down.  The  under  parts  are 
generally  white,  the  legs  are  of  a  duffiy  blue  co¬ 
lour,  like  the  bill.  It  is  a  native  of  Africa  :  Mr  La¬ 
tham’s  fpecimen  came  from  Tripoli. 

PSORAX.EA,  in  botany  :  A  genus  of  the  decan- 
dria  order,  belonging  to  the  diadelphia  clafs  of  plants ; 
and  in  the  natural  method  ranking  under  the  3id  or¬ 
der,  Papilionneedt,  The  calyx  is  powdered,  with  cal¬ 
lous  points,  and  as  long  as  the  monofpermous  legumen. 
Xffie  mod  remarkable  fpecies  are,  i.  The  primata,  or 
pinnated  pforalea,  rifes  with  a  woody  foft  Hem,  branch¬ 
ing  five  or  fix  feet  high,  pinnated  leaves  of  three  or 
four  pair  of  narrow  lobes  terminated  by  an  odd  one, 
and  at  the  axillas  clofe-fitting  blue  flowers  with  white 
keels.  It  is  a  native  of  Ethiopia,  2.  d'he  bituminofa, 
OK  bituminous  trifoliate  pforalea,  rifes  with  a  fhrubby 
ilalk,  branching  fparingly  about  two  or  three  feet  high, 
with  ternate  or  thieedobed  leaves  of  a  bituminous 
feent,  and  blue  flowers  in*  clofe  heads ;  it  grows  in  I- 
taly  and  in  h  ranee,  3.  The  aculeata,  or  aciiloated  prick¬ 
ly  pforalea,  rifes  with  a  fhrubby  branching  flem  three 
or  four  feet  high,  with  ternate  leaves,  having  wedge- 
fbnpcd  lobes,  terminating  ia  a  recurved  fliarp  poll  it, 


and  the  branches  terminated  by  roundiffi  heads  of  blue 
flowers  ;  it  grows  in  Ethiopia,  X'hefe  plants  flower 
here  every  funiraer  ;  the  iirfl  fort  greateil  part  of  that 
feafoii,  and  the  others  in  July  and  Aiigufl  ;  all  of 
which  arc  fucceeded  by  feeds  in  autumn.  Keep  them 
in  pots  ill  order  for  removing  into  the  green -houfe  in 
winter.  They  are  propagated  by  feeds,  fown  in  a 
hot-bed  in  the  fprlug  ;  and  when  the  plants  arc  two 
or  three  inches  high,  prick  them  in  feparate  fmall  pots, 
and  gradually  harden  them  to  the  open  air,  fo  as  to 
bear  it  fully  by  the  end  of  May  or  beginning  of  June. 
They  may  alfo  be  propagated  by  cuttings  any  time  in 
fumnier,  planted  in  pots,  and  plunged  in  a  little  heat, 
or  covered  ciofc  with  hand-glaffes,  (haded  from  the  fun, 
and  watered. 

PSYCHOTRIA,  in  botany:  A  genus  of  the  mo- 
nogymia  order,  belonging  to  the  pentandria  clafs  of 
plants ;  and  in  the  natural  method  ranking  under  the 
47th  order,  Steilala,  The  calyx  is  quinquedentate, 
perfiding,  and  crowning  the  fruit  ;  the  corolla  is  tubu¬ 
lated  ;  the  berry  globofe  ;  with  two  hemifpherical  fal¬ 
cated  feeds. 

The  fpecies  are  four,  viz.  i.  Afpatica  ;  2.  Serpens; 
3.  Herbacca ;  and,  4.  Emetica,  They  are  all  natives 
of  Jamaica.  See  Ipecacuanha. 

PSYLLI,  (Strabo,  Ptolemy)  :  a  people  in  the 
fouth  of  Cyrenaica,  fo  called  from  king  Pfyllus,  (Aga- 
thargides,  quoted  by  Pliny)  :  almoH  all  overwhelmed 
by  fand  driven  by  a  fonth  wind  (Herodotus).  They 
had  foniething  in  their  bodies  fatal  to  ferpents,  and 
their  very  finell  proved  a  charm  againfl  them,  accord¬ 
ing  to  Pliny,  Lucan,  &c. 

Though  we  may  juflly  look  upon  it  as  fabulous, 
that  thefe  people  had  any  thing  in  their  bodies  diffe¬ 
rent  from  others ;  it  is,  however,  certain  that  there  are 
in  Egypt  at  this  day  fomc  perfons  who  have  a  me¬ 
thod  of  handling  the  nioft  poifonous  ferpents  without 
any  hurt.  Of  thefe  Mr  Haffelqulfl  gives  the  following 
account : 

‘‘  They  take  the  mofl  poifonous  vipers  with  their 
bare  hands,  play  with  them,  put  them^  in  their  bo- 
foms,  and  ufe  a  great  many  more  tricks  with  them, 
as  I  have  often  feen.  I  have  frequently  feen  them 
handle  thofe  that  were  three  or  four  feet  long,  and  of 
the  moll  horrid  fort.  I  inquired  and  examined  whe¬ 
ther  they  had  cut  out  the  vipers  poifonous  teeth  ;  but 
I  have  with  my  own  eyes  feen  they  do  not.  We  may 
therefore  conclude,  that  there  are  to  this  day  Pfylli  in 
Egypt ;  but  what  art  they  life  is  not  eafily  known. 
Some  people  are  very  fuperllitioiis,  and  the  generality 
believe  this  to  be  done  by  fome  fupernatural  art  which 
they  obtain  from  invifible  beings.  I  do  not  know 
whether  their  power  is  to  be  aferibed  to  good  or  evil  ; 
but  T  am  perfuaded  that  thofe  who  undertake  it  ufe 
many  fuperllitions. 

The  art  of  fafeinating  ferpents  is  a  fecret  amongfl 
the  Egyptians.  It  is  worthy  the  endeavours  of  all  natu- 
ralills,  and  the  attention  bf  every  traveller,  to  learn  fomc- 
thing  decjfive  as  to  this  affair.  How  ancient  this  art 
is  among  the  Africans,  may  be  concluded  from  the  an¬ 
cient  Marii  and  Pfylli,  who  were  from  Africa,  and  daily 
Ihowcd  proofs  of  it  at  Rome,  It  is  very  remarkable 
that  this  fltould  be  kept  a  fecrct  for  more  than  2';00 
years,  being  known  only  to  a  few,  when  we  have  feen 
how  many  other  fccrets  have  within  that  time  been  re¬ 
vealed. 
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vealed.  The  circumflances  relating  to  the  fafcination 
of  ferpents  in  Eg}'pt,  related  to  me,  were  principally, 
I.  That  the  art  "is  only  known  to  certain  families,  who 
propagate  it  to  their  offspring.  2.  The  perfon  who 
knows  how  to  fafeinate  ferpents,  never  meddles  with 
other  poifonous  animals,  fiich  as  fcorpit^ns,  lizards,  . 
See,  There  are  different  perfons  who  know  how  to 
fafeinate  thefe  animals  ;  and  they  apin  never  meddle 
with  ferpents.  3.  Thofe  that  fafeinate  ferpents,  eat 
them  both  raw  and  boiled,  and  even  make  broth  of 
them,  which  they  eat  very  commonly  amongft  tliem ; 
but  ill  particular,  they  cat  fuch  a  difh  when  they  go 
out  to  catch  them.  I  have  been  told,  thar  ferpents 
fried  or  boiled  are  frequently  eat  by  the  Arabians  both 
in  Egypt  and  Arabia,  though  they  know  not  how  to 
fafeinate  them,  but  catch  them  either  alive  or  dead. 
4.  After  they  have  eat  their  foup,  they  procure  a  blef- 
fing  from  their  feheik  (pricfl  or  lawyer),  who  ufes  fome 
fiiperftitious  ceremonies,  and  ainongfl  others,  fpits  on 
them  feveral  times  with  certain  geilures.^  This  man¬ 
ner  of  getting  a  blefiing  from  the  pried  is  pure  fuper- 
ftition,  and  certainly  cannot  in  the  lead  help  to  fafeinate 
ferpents;  but  they  believe,  or  will  at  lead  perfiiade 
others,  that  the  power  of  fafeinating  ferpents  depends 
upon  this  circumdance.” 

Notwithdanding  this  tedimony  of  Haffelquid,  the 
dory  of  the  incantation  of  ferpents,  though  frequently 
alluded  to  in  Scripture,  has  been  generally  treated  as 
a  fable.  It  is,  however,  aflinned  as  a  certain  truth, 
both  by  Mr  Bruce  and  M.  Savary.  ‘‘  There  is  no 
doubt  (fays  the  former  of  thefe  travellers)  of  its  reali¬ 
ty.  The  Scriptures  are  full  of  it.  All  that  have  been 
in  Egypt  have  feen  as  many  different  Indanccs  as  they 
bliofe.  Some  have  doubted  that  it  was  a  trick  ;  and 
that  the  animals  thus  handled  had  been  fird  trained, 
and  tlien  deprived  of  their  power  of  hurting  ;  and  fond 
of  the  difeovery,  they  have  reded  themfelves  upon  it, 
without  experiment,  in  the  face  of  all  antiquity.  But 
I  will  not  hcfitate  to  aver,  that  I  have  feen  at  Cairo 
(and  this  may  be  feen  daily  without  any  trouble  or  cx- 
pence),  a  man  who  came  from  the  catacombs,  where 
the  pits  of  the  mummy  birds  arc  kept,  who  hal  taken 
a  ccrades  with  his  naked  hand  from  a  number  of  others 
lying  at  the  bottom  of  a  tub,  has  put  it  upon  his  bare 
head,  covered  it  with  the  common  red  cap  he^  wears, 
then  taken  it  out,  put  it  in  his  bread,  and  tied  it  about 
hi'  neck  like  a  necklace  ;  after  which  it  has  been  ap¬ 
plied  to  a  hen,  and  bit  it,  which  died  in  a  few  minutes; 
and,  to  complete  the  experiment,  the  man  has  taken  it 
by  the  neck,  and  beginning  at  his  tail,  has  ate  it  us  one 
would  do  a  carrot  or  dock  of  celery,  without  any  feem- 
iug  repugnance. 

“  We  know  from  hidoiy,  that  where  any  country  has 
been  remarkably  infeded  with  ferpents,  there  the  people 
have  been  fereened  by  this  fecret. 

“  To  leave  ancient  hidor)’’,  I  can  myfelf  vouch,  that 
all  the  black  people  in  the  kingdom  of  Seiinaar,  whe¬ 
ther  Fuiige  or  Nuba,  arc  perfectly  armed  againd  the 
bite  of  either  fcorpion  or  viper.  They  take  the  cera- 
des  in  their  hands  at  all  times,  put  them  in  their  bofoms, 
and  throw  them  to  one  another  as  children  do  apples  or 
balls,  without  having  irritated  them  by  this  ufage'  fo 
much  as  to  bite.  The  Arabs  have  not  this  fccret  na¬ 
turally,  but  from  their  infancy  they  acquire  an  exemp¬ 
tion  from  the  mortal  confequenccs  attending  the  bite 


639  ]  PTE 

of  thefe  aniinal'j,  by  chewing  a  certain  root,  and  wafh- 
Ing  themfelves  (It  is  not  anointing)  with  an  infudon  of 
certain  plants  in  water. 

From  this  account  we  fliould  be  apt  to  think,  that 
thefe  vipers  really  would  not  bite  any  who  were  thus 
armed  againd  their  poifon  ;  efpeclally  as  he  adds,  that 
he  “  condantly  obferved,  that  the  vipei,  however 
lively  before,  upon  being  felzed  by  any  of  thefe  barba¬ 
rians,  feemed  as  if  taken  with  deknefs  and  feeblcnefs, 
frequently  fliut  his  eyes,  and  never  turned  his  mouth 
towards  the  arm  of  the  perfon  who  held  him.’^  Yet  ^ 
in  another  place,  fpeaking  of  the  a61ivlty  of  the  cera- 
des,  he  fays,  I  faw  one  of  them  at  Cairo,  in  the 
houfe  of  Julian  and  Rofa,  crawl  up  the  fide  of  a  box  in 
which  there  were  many,  and  there  lie  dill,  as  If  hiding 
liimfelf,  till  one  of  the  people  who  brought  them  to  us 
came  near  him  ;  and  though  in  a  very  difadvantageous 
podurc,  dieking  as  it  were  perpendicularly  to  the  fide 
of  the  box,  he  leaped  near  the  dldanee  of  three  feet, 
and  fadened  between  the  man’s  forefinger  and  thumb, 
fo  as  to  bring  the  blood.  The  fellow  fiiowed  no  figns 
of  either  pain  or  fear,  and  even  kept  him  with  us  full 
four  hours,  without  his  applying  any  fort  of  remedy,  or 
feemlng  inclined  to  do  fo.” 

It  is  difficult  to  fee  how  thefe  two  accounts  can  be 
reconciled.  If  thofe  who  catch  vipers  are  In  danger  of 
being  bit  by  them  after  they  are  catched,  certainly  they 
mud  be  fo  before,  and  then  the  whole  relation  becomes 
contmdidlory.  Our  author  tells  us,  that  thefe  feats 
were  pei formed  for  a  feafon^  by  thofe  who  were  artifi¬ 
cially  armed  againd  the  viper’s  poifon,  as  well  as  thofe 
who  had  the  exemption  naturally  ;  but  though  put  in 
poffeffion  of  the  drugs,  he  never  had  the  courage  to 
make  the  experiment.  I'hat  he  fliould  have  made  fuch 
a  dreadful  experiment  on  himfilf  no  perfon  in  his  fenfes 
would  exped  ;  but  it  is  indeed  very  furprifing,  that  he 
did  not  attempt  by  means  of  thefe  medicines  to  arm 
fome  of  the  brute  creatures,  of  the  lives  of  which  he 
was  fufficlcntly  prodigal,  againd  the  effe^ls  of  that 
deadly  poifon  by  which  fo  many  of  them  perifhed. — 
As  furprifing  it  Is,  that  he  did  not  try  what  effe<ff  the 
root  or  its  decodion  would  have  upon  the  ferpents 
themfelves ;  or  that  though  he  fays  he  had  a  fmall 
quantity  of  this  extraordinary  root  by  him,  he  gave 
neither  drawing  nor  defeription  of  it.  ^ 

Though  it  Is  impoffible  to  reconcile  the  particulars 
of  this  account  to  one  another,  the  general  fad  of 
the  incantation  is  confirmed  by  the  tedimony  of  M. 
Savary.  This  writer  tells  us,  that  he  faw  at  the  fead 
of  SidI  Ibrahim,  a  troop  of  people,  feemlngly  poffeffcd, 
with  naked  arms  and  a  fierce  look,  holding  In  their 
hands  enormous  ferpents,  which  twined  round  their 
body,  and  endeavoured  to  cfcape.  Thefe  Pfylli,  grafp- 
ing  them  drongly  by  the  neck,  avoided  the  bite  ;  and 
notwithdanding  their  hlfliug,  tore  them  with  their 
teeth,  and  ate  them  alive,  while  the  blood  dreamed  from 
their  mouth. 

PTARMIGAN,  in  ornithology.  See  ITtrao. 
PTELEA,  SHRUB-TRLFOIL  :  A  gciius  of  the  mo-- 
nogynia  order,  belonging  to  the  tetrandrla  clafs  of 
plants  ;  and  in  the  natural  method  ranking  with  thofe 
of  which  the  order  is  doubtful.  Thecorollalstetra- 
petalous ;  the  calyx  quadripartite  inferior;  the  fruit  is- 
moiiorpcnuous;  with  a  round^lh  membrane  In  the 
middle, 
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IS.  The  fpecles  arc,  i .  The  trifohata,  or  Carolina  fhnib- 
trefoil,  hath  a  fiinibby  upright  ftem,  dividing  into  a 
branchy  head  eight  or  ten  feet  high,  covered  with  a 
fmooth  purplilh  bark,  trifoliate  leaves,  formed  of  oval 
fpear-fhaped  folioles,  and  the  branches  terminated  by 
large  bunches  of  green ifli-white  flowers,  fucceeded  by 
ronndifli,  bordered  capfnles.  2.  The  vifeofa,  or  vifeous 
Indian  ptelea,  rifes  with  feveral  ftrong  flirubby  Items, 
branching  eredlly  12  or  15  feet  high,  having  a  light 
brown  bark,  fpear-fliaped,  ftiff,  Ample  leaves,  and  the 
branches  terminated  by  clufters  of  grecnifh  flowers. 

The  Aril  fpecies  is  a  hardy  deciduous  fhrub,  and  a 
proper  plant  for  the  ihrubbery  and  other  ornamental 
plantations  to  increafe  the  variety.  It  is  propagated 
by  feeds,  layers,  and  cuttings. 

The  fecond  fpecies  is  a  ftove-plant,  and  is  propaga¬ 
ted  commonly  by  feeds. 

PTERIS,  in  botany;  a  genus  of  the  order  of 
Alices,  belonging  t6  the  cryptogamia  clafs  of  plants. 
The  frudtifications  are  in  lines  under  the  margin. 
There  are  1 9  fpecies ;  the  mod  remarkable  is  the 
aqiiilina,  or  common  female  fern.  The  root  of  this 
is  vifeid,  naiifeous,  and  bitterifh  ;  and  like  all  the  red  of 
the  fern  tribe,  has  a  fait,  mucilaginous  tade.  It  creeps 
under  the  ground  in  fome  rich  foils  to  the  depth  of 
five  or  fix  feet,  and  is  very  difficult  to  be  deflroyed. 
Frequent  mowing  in  padure-grounds,  plentiful  dung¬ 
ing  in  arable  lands,  but,  above  all,  pouring  urine  up¬ 
on  it,  are  the  mod  approved  methods  of  killing  it.  It 
lias,  however,  many  good  qualities  to  counterbalance 
the  few  bad  ones.  Fern  cut  while  green,  and  left  to 
rot  upon  the  ground,  is  a  good  improver  of  land  ;  for 
its  afhes,  if  burnt,  will  yield  the  double  quantity  of 
fait  that  mod  other  vegetables  will. — Fern  is  alfo  an 
excellent  manure  for  potatoes  ;  for  if  buried  beneath 
their  roots,  it  never  fails  to  produce  a  good  crop. — 
Its  adringency  is  fo  great,  that  it  is  ufed  in  many  places 
abroad  in  dreffing  and  preparing  kid  and  chamois  lea¬ 
ther. — In  feveral  places  in  the  north,  the  inhabitants 
mow  it  green,  and,  burning  it  to  afhes,  make  thofe 
allies  up  into  balls,  with  a  little  water,  which  they  diy 
in  the  fun,  and  make  ufe  of  them  to  wafh  their  linen 
with  indcad  of  foap.  In  many  of  the  Wedern  Ifles  the 
people  gain  a  very  confiderable  proflt  from  the  fale  of 
the  afhes  to  foap  and  glafs  makers. — In  Glen  Elg  in 
Invernefsfhire,  and  other  places,  the  people  thatch 
their  houfes  with  the  dalks  of  this  fern,  and  fallen 
them  down  with  ropes  made  either  of  birk-bark  or 
heath.  Sometimes  they  ufe  the  whole  plant  for  the 
fame  purpofe,  but  that  does  not  make  fo  durable  a  co¬ 
vering. — Swine  are  fond  of  the  roots,  efpecially  if 
boiled  in  their  wafh. — In  fome  parts  of  Normandy  we 
read  that  the  poor  have  been  reduced  to  the  miferable 
neceffity  of  mixing  them  with  their  bread.  And  in 
Siberia,  and  fome  other  northern  countries,  the  inha¬ 
bitants  brew  them  in  their  ale,  mixing  one-third  of  the 
roots  to  two-thirds  of  malt. — The  ancients  ufed  the 
^  root  of  this  fern,  and  the  whole  plant,  in  decodlions 

and  diet-drinks,  in  chronic  diforders  of  all  kinds,  ari- 
fing  from  obflrudlions  of  the  vifeera  and  the  fpleen. 
Some  of  the  moderns  have  given  it  a  high  charatter  in 
the  fame  intentions,  but  it  is  rarely  ufed  in  the  prefent 
praftice.  The  country  people,  however,  flill  conti¬ 
nue  to  retain  fome  of  its  ancient  ufes  ;  for  they  give  the 
powder  of  it  to  dellroy  worms,  and  look  upon  a  bed 


of  the  green  plant  as  a  fovereign  cure  for  the  rickets  in  P^erocaj' 
children.  -  pyg"  ' 

PIEROCARPUS,  in  botany:  A  genus  of  the  de-  I! 
candria  order,  belonging  to  the  diadelphia  clafs  of  Ptinui. 
plants  ;  and  in  the  natural  method  ranking  under  the 
32d  order,  Pa/n/ionacea^*  The  calyx  is  quinquedentate, 
the  capfule  falcated,  flliaceous,  varicofe.  The  feeds  arc 
few  and  folitary.  There  are  four  fpecies,  viz.  i.  Dra¬ 
co;  2,  Ecajlaphyllum  ;  3.  Lunatus  ;  and,  4.  Sanialtnus, 

This  laft  is  by  fome  referred  to  the  genus  Santalum.  It 
is  called  red  faunders  ;  and  the  wood  is  brought  from 
the  Eaft  Indies  in  larg^  billets,  of  a  compadt  texture,  a 
dull  red,  almoll  blaekifli  colour  on  the  outfide,  and  a  deep 
brighter  red  within.  This  wood  has  no  manifeft:  fmell, 
and  little  or  no  tafle.  It  has  been  commended  as  a 
mild  aftringent,  and  a  corroborant  of  the  nervous  fyf- 
tem  ;  but  thefe  are  qualities  that  belong  only  to  the 
yellow  fort. 

The  principal  ufe  of  red  faunders  is  as  a  colouring 
(li-ug  ;  with  which  intention  it  is  employed  in  fome  for¬ 
mula!,  particularly  in  the  UnBura  lavtndula  compojita. 

It  communicates  a  deep  red  to  redlified  fpirit,but  gives 
no  tinge  to  aqueous  liquors ;  a  fmall  quantity  of  the 
refin,  extradled  by  means  of  fpirit,  tinges  a  large  one  of 
frefh  fpirit  of  an  elegant  blood-red.  There  is  fcarcely 
any  oil,  that  of  lavender  excepted,  to  which  it  com¬ 
municates  its  colour.  Qeoffroy  and  others  take  notice, 
that  the  Brazil  woods  are  fometimes  fiibflituted  for  red 
faunders  ;  and  the  college  of  BrufTels  arc  in  doubt  whe¬ 
ther  all  that  is  fold  among  them  for  faunders  be  not 
really  a  wood  of  that  kind.  According  to  the  account 
which  they  have  given,  their  faunders  is  certainly  the 
Brazil  wood  ;  the  diilinguilhing  charader  of  which  is, 
that  it  imparts  its  colour  to  water. 

PTEj^OCOCEUS,  in  botany,  is  a  fpecies  of  the 
genus  Calligonum.  See  Calligonum. 

PTERONIA,  in  botany:  A  genus  of  the  polyga- 
mia  equalis  order,  belonging  to  the  fyngenefla  clafs  of 
plants ;  and  in  the  natural  method  ranking  under  the 
49th  order,  CompoJitje,  The  receptacle  is  full  of  mul¬ 
tipartite  briftles  ;  the  pappus  a  little  plumy  ;  the  calyx 
imbricated. 

PTEROSPERMUM,  in  botany:  A  genus  of  the 
polyandiia  order,  belonging  to  the  monodelphia  clafs 
of  plants  ;  and  in  the  natural  method  ranking  under  the 
37th  order,  Cofumniferie.  The  calyx  is  quinquepartite ; 
the  corolla  confifts  of  five  oblong  fpreading  petals.  Tlic 
filaments  are  about  15,  which  unite  towards  the  bafe 
into  a  tube.  The  flyle  is  cylindrical ;  the  capfule  is  oval, 
woody,  and  quinquelocular,  each  of  which  are  bivalved, 
containing  many  oblong,  compreffed,  and  winged  feeds. 

There  is  only  one  fpecies,  viz,  the  Pentapetes^  a  native 
of  the  Eaft  Indies  ;  the  wood  of  which  is  very  hard, 
and  very  like  that  of  the  holly-tree. 

PTINUS,  a  genus  of  infers  belonging  to  the  order 
of  coleoptera.  The  antennae  are  filiform  :  The  laft  or 
exterior  articulations  are  longer  than  the  others  :  The 
thorax  is  nearly  round,  without  a  margin,  into  which  . 
the  head  is  drawn  back  or  received  :  The  feet  are 
made  for  leaping.  The  moft  remarkable  fpecies  are, 

I .  The  pe(ftinicornis.  This  is  produced  from  a  worm 
that  lodges  in  wood  and  the  triinks  of  trees,  fuch  as 
the  willow,  where  it  makes  deep  round  holes,  turns  to 
a  winged  infedl,  takes  flight,  and  roofts  upon  flowers. 

It  is  diftinguifhed  by  its  antennsK  pefti  Rated  on  one 
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■ptlfaTi  TiSe,  whence  it  has  the  name  of  feathered. 

and  thorax  are  of  a  deep  clay-coloured  brown,  the  an- 
tenUjE  and  legs  are  of  a  pale  brown. 

2.  The  pertinax.  The  form  of  this  Infe6l  refembles 
the  preceding  one,  faving  that  its  antennse  are  filiform. 

It  is  all  over  of  a  deep  blackilh  brown  colour  refem- 
bling  foot.  It  attacks  houfehold-furniture,  clothes, 
furs,  and  cfpecially  animals  dried  and  preferved  in  col- 
le<flions  of  natural  hiftory,  where  it  makes  great  liavock. 
When  caught^  this  infe^f  bends  its  legs,  draws  back 
its  head,  and  lies  as  if  it  was  dead  till  it  thinks,  itfelf 
out  of  danger.  It  cannot  be  forced  out  of  tnis  ftate  of 
inadlion  either  by  pricking  or  tearing  ;  nothing  but  a 
llrong  degree  of  heat  can  oblige  it  to  refume  its  mo¬ 
tion  and  run  away.  There  are  many  beautiful  varieties 
of  this  genus  ;  but  they  in  general  efcape  our  attention 
I)y  their  minutenefs,  and  living  among  hay,  dried 
leaves,  and  divers  other  dully  matters,  where  they  un¬ 
dergo  their  metamorphofes.  The  larvx  of  fome  are 
found  in  trunks  of  decayed  trees,  in  old  tables,  chairs, 
&c.  See  Plate  CCCCXVI. 

PTIS  AN,  is  properly  barley  decorticated,  or  de¬ 
prived  of  its  hulls,  by  beating  in  a  mortar,  as  was  the 
ancient  pradlce  ;  though  the  cooling  potion  obtained 
by  boiling  fuch  barley  in  w^ter,  and  afterwards  fweet- 
ening  the  liquor  with  llquoriee-root,  is  what  at  prefent 
goes  by  the  name  of  ptijan  ;  and  to  render  It  laxative, 
fome  add  a  little  fena  or  other  ingredient  of  the  fame 
intention. 

PTOLEMAIC  Syjlem  of  Jflronomy,  is  that  In¬ 
vented  by  Claudius  Ptolemaeus  See  Ptolemy  (Clau- 
dius). 

PTOLEMAIS,  (anc.  geog.)  ;  the  port  of  Arfinoe, 
fituftted  on  the  well  brancli  of  the  Nile,  which  concurs 
to  form  the  ifland  called  Nomos  HerackoUs^  to  the 
fouth  of  the  vertex  of  the  Delta. 

Ptolemais,  (Strabo)  \  the  largeft  and  moll  confi- 
derablc  town  of  the  Thebais,  or  Higher  ^ypt,  and 
in  nothing  fliort  of  Memphis ;  governed  in  the  man* 
ner  of  a  Grtek  republic  ;  fituated  on  the  well  fide  of 
the  Nile,  almoll  oppofite  to  Coptos.  This  town, 
which  v/as  built  by  Ptolemy  Philadelphus,  Is  now 
known  by  the  name  of  Ptolometa.  The  walls  and  gates 
are  Hill  entire,  and  there  are  a  vail  number  of  Greek  in- 
fcriptioiis,  but  only  a  few  columns  of  the  portico  re¬ 
main.  There  is  likewife  an  Ionic  temple,  done  in  die 
moll  ancient  manner  of  executing  that  order,  of  which 
Mr  Bruce  took  a  drawing,  which  is  preferved  in  the 
king's  collection. — Another,  of  Cyrcnaica>  anciently 
called  Barce.—A  third  of  the  Troglodytiea,  furnamed 
Eplthernsy  from  the  chace  of  wild  bcalls,  as  elephants  ^ 
lying  in  the  fame  parallel  with  Mcroe  (Strabo)  ;  on  the 
Arabian  guU  (Pliny)  ;  4820  lladia^to  the  fouth  of 
Berenice. — A  fourth,  of  Galilee,  anciently  called  Aca^ 
or  j^coH  ;  made  a  Roman  colony  under  the  emperor 
Claudius  (Pliny). — A  fifth  of  Pampliylia  ;  fituated  near 
the  river  Mel  as,  on  the  bordci*s  of  Cilicia  Afpera. 

PTOLEMY  (Soter,  or  Lagus),  king  of  Egypt),  a 
renowned  warrior,  and  an  excellent  prince  :  he  efta- 
blilhed  an  academy  at  Alexandria,  and  v/as  himfelf  a 
man  of  letters.  Died  284  B.  C.  aged  92. 

Ptolemy  (Philadelphus),  his  fecond  fon,  fucceeded 
him  to  the  exclufion  of  Ptolemy  Ceiaunus.  He  was  re- 
niowned  as  a  conqueror,  but  more  revered  for  his  great  vir- 
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The  elytra  tues  and  political  abilities.  He  eftablifned  and  augmented 
the  famous  Alexandrian  library,  which  had  been  be¬ 
gun  by  his  father.  He  greatly  increafed  the  commerce 
of  Egypt,  and  granted  confiderable  privileges  to  the 
Jews,  from  whom  he  obtained  a  copy  of  the  Old  Te- 
ftament,  which  he  caufed  to  be  tranflated  into  Greek, 
and  depofited  in  his  library.  This  is  fuppofed  to  have 
been  the  verfion  called  the  Septuaghit%  He  died  246 
years  B.  C.  aged  64. 

Ptolemy  (Ceraunus),  the  elder  brother,  fled  t(l 
Seleucus  king  of  Macedon,  who  received  him  horpr"- 
tably  ;  In  return  for  which  he  aflaflinated  him,  and 
ufurped  his  crown.  He  then  Invited  Arfuioe,  who 
was  his  widow  and  his  own  filler,  to  fliare  the  govern¬ 
ment  with  him  ;  but  as  foon  as  he  got  her  in  his  pow¬ 
er,  he  murdered  her  and  her  children.  He  was  at 
length  defeated,  killed,  and  torn  limb  from  limb  by 
the  Gauls,  279  B.  C. 

Ptolemy  (Claudius),  a  celebrated  mathematclau 
and  allrologer,  was  bom  at  Pelufium^  and  furnamed 
by  the  Greeks  Mojl  Divine  and  Mojl  IPife.  He  flou- 
rilhed  at  Alexandria  In  the  fecond  century,  under  the 
reigns  of  Adrian  and  Marcus  Aurelius,  about  the 
I38tli  year  before  the  Chrlllian  era*  There  are  dill 
extant  his  Geography,  and  feveral  learned  works  on 
aftronomy*  Tlie  principal  of  which  are,  i  *  The  Alma- 
geft  ;  2.  De  Judicits  JJlroIoglcis;  ^.Plantfpharium.  liis 
fyllem  of  the  world  was  for  many  years  adopted  by 
the  phllofophers  and  aftronomers  ;  but  the  learned  have 
rejeded  it  for  the  fyllem  of  Copernicus.  See  Astro* 

NOMY,  n*  16. 

PTYALISM,  in  medicine,  a  fallvatlonj  or  frequent 
and  copious  difeharge  of  faliva.  The  word  Is  Greek* 
formed  from  “  to  fpit.” 

PUBERTY,  denotes  the  age  at  which  a  perfon  Is 
capable  of  procreating  or  begetting  children.  See  Man, 
n'^13 — 18. 

Puberty,  In  law,  is  fixed  at  the  age  of  12  in  fc^ 
males,  and  14  in  males;  after  which  they  are  rec7 
koned  to  be  fit  for  marriage.  But  as  to  crimes  and 
punilhments,  the  age  of  puberty  is  fixed  at  14  in  both 
I’excs. 

PUBES,  In  anatomy,  denotes  the  middle  part  of  the 
hypogallric  fegion  in  men  or  women,  lying  between 
the  two  Ingiilna  or  groins. 

Sealon  of  the  Pube^.  See  Midwifery  and  Sigjul^ 
TUN  Operation\ 

Pubes,  In  botany,  the  hair  or  down  on  the  leaves 
of  fome  plants.  See  Hair. 

PUBLICAN,  among  the  Romans,  one  who  farm¬ 
ed  the  taxes  and  public  revenues. 

PUBLICATION,  the  art  of  making  a  thing  known 
to  the  world,  the  fame  with  promulgation. 

PUBLIUS  Syrus,  a  Syrian  mimic  poet,  who  flou- 
riflied  about  44  years  before  Chrill.  He  was  original¬ 
ly  a  Have  fold  to  a  Roman  patrician,  called  Domk.  us^ 
who  brought  him  up  with  great  attention,  and  ga\x 
him  his  freedom  when  of  age.  He  gained  the  elleem  of 
the  mod  powerful  men  at  Rome,  and  reckoned].  Cselar 
among  his  patrons.  He  loon  eclipfed  the  poet  Laberi- 
tis,  whofe  burlefque  compofitions  were  in  general  elleem, 
I'liere  remains  of  Publius,  a  collcAion  of  moral  fen- 
tences,  v/ritten  in  iambics,  and  placed  in  alphabetical 

order.  _ 
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Toceron  Oa K PUCE llON,a  name  given  by  naturallfts  to  a  very 

Puffendorf  fpecies  of  animal  of  the  puceron  kind.  They 

Vi  ^  ‘  bury  themfelves  in  the  clefts  of  the  oak  and  fome  other 

trees,  and  getting  into  the  crevices,  where  the  bark  is 
a  little  feparated  from  the  wood,  they  there  live  at  eafe, 
and  feed  to  their  lill,  without  being  expofed  to  their 
common  enemies.  They  are  larger  than  the  other  pu- 
cerons,  tlie^  winged  ones  being  nearly  as  large  as  a  com¬ 
mon  houfe  fly;  and  thofe  without  wings  are  alfo  larger 
than  any  other  fpecies  of  the  fame  genus.  The  wing¬ 
ed  ones  are  black,  and  the  others  of  a  coffee  colour. 
Their  trunk  is  twice  the  length  of  their  bodies,  and, 
when  walking,  it  is  carried  ftraight  along  the  belly,  trail¬ 
ing  behind  it  with  the  point  up.  When  the  creature 
has  a  mind  to  fuck  a  part  of  the  tree  that  is  juft  before 
it,  it  draws  up,  and  fhortens  the  trunk,  till  it  brings  it 
to  a  proper  length  and  dire61:ion  ;  but  when  it  fucks 
in  the  common  way,  it  crawls  upon  the  inner  furface  of 
the  bark,  and  the  turned  up  end  of  the  trunk,  which 
refembles  a  tail,  fixes  itfelf  againft  the  wood  that  is  be¬ 
hind  it,  or  contiguous  to  its  back,  and  fucks  there.  The 
extremity  of  this  trunk  holds  fo  faft  by  the  wood,  that 
when  it  is  pulled  away,  it  frequently  brings  a  fmall  piece 
of  the  wood  away  with  it. 

The  ants  are  as  fond  of  thefe  as  of  the  other  fpecies 
of  pucerons,  and  that  for  the  fame  rcafon,  not  feeding 
upon  them,  but  on  their  dung,  which  is  a  liquid  mat¬ 
ter  of  a  fweet  tafte,  and  is  the  natural  juice  of  the  tree, 
very  little  altered.  Thefe  creatures  are  -the  fiireft 
guides  where  to  find  this  fpecies  of  puccron  ;  for  if  we 
at  any  time  fee  a  number  of  thefe  crawling  up  an  oak 
to  a  certain  part,  and  there  creeping  into  the  clefts  of 
the  bark,  we  may  be  aflured  that  in  that  place  there 
are  quantities  of  thefe  oak  pucerons.  The  ants  are  fo 
extremely  fond  of  the  juices  of  the  tree,  when  prepared 
for  them  by  pafling  through  the  body  of  this  animal, 
that  when  the  puccron  has  a  drop  not  yet  evacuated,  but 
hanging  only  in  part  out  at  the  paflage,  an  ant  will  of¬ 
ten  feize  on  it  there. 

Pucerons,  Vine-fretters^  or  Plant4tce,  See  Aphis. 

PUDENDA,  the  parts  of  generation  in  both  fexes. 
See  Anatomy,  n®  107  and  108. 

PUERILITY,  in  difeourfe,  is  defined  by  Longinus 
to  be  a  thought  which,  by  being  too  far  fetched,  be¬ 
comes  flat  and  infipid.  Puerility,  he  adds,  is  the  com¬ 
mon  fault  of  thofe  who  affe£I  to  fay  nothing  but  what 
is  brilliant  and  extraordinaiy. 

PUFFENDORF  (Samuel  de)  was  born  in  1631 
at  Fleh,  a  little  village  in  Mifnia,  a  province  in  Up¬ 
per  Saxony  ;  and  was  fon  of  Ellas  Puflendorf,  mlnifter 
of  that  place.  After  having  made  great  prog  refs  in 
tlic  fciences  at  Leipfic,  he  turned  his  thoughts  to  the 
ftudy  of  the  public  law,  which  in  Germany  confifts  of 
the  knowledge  of  the  rights  of  the  empire  over  the 
princes  and  Rates  of  which  it  is  compoled,  and  thofe 
of  the  princes  and  ftates  with  refped  to  each  other. 
But  though  he  ufed  his  utmoft  efforts  to  diftingulfli  him- 
felf,  he  defpifed  tliofe  pompous  titles  which  are  fo  much 
fought  for  at  urriverfities,  and  never  would  take  the  de> 
gree  of  doftor.  He  accepted  the  p}ace  of  governor  to 
the  fon  of  Mr  Coyet,  a  Swedifh  nobleman,  who  was 
tken  ambaffador  from  Sweden  to  the  court  of  Den¬ 
mark.  For  this  purpofe  he  went  to  Copenhagen,  but 
continued  not  long  at  eafe  there ;  for  the  war  belpg  re¬ 


newed  fome  time  after  between  Denmark  and  Sweden,  Puffendorit 
he  was  fei/ed  with  the  whole  family  of  the  ambaflador.  (1 
During  liis  confinement,  which  lafted  eight  months,  as  ^ 

he  had  no  books,  and  was  allowed  to  fee  no  peifon,  *  ^ 

he  amufed  himfelf  by  meditating  on  what  he  lead  in 
Grotius’s  treatife  De  Jure  Belli  et  Facis^  and  the 
political  writings  of  Mr  Hobbes.  Out  of  thefe  he 
drew  up  a  fhort  fyftem,  to  which  he  added  fome 
thoughts  of  his  own,  and  publifhed  it  at  the  Hague  in 
1660,  under  the  title  of  Element  a  yurifprudentiee  UnU 
verfalis.  This  recommended  him  to  the  ele<ftor  Pala¬ 
tine,  who  invited  him  to  the  univerfity  of  Heidelberg, 
where  he  founded  in  his  favour  a  profefforfliip  of  the 
law  of  nature  and  nations,  which  was  the  firft  of  that 
kind  eftabliflied  in  Germany.  Puffendorf  remained  at 
Heidelberg  till  1673,  when  Charles  XL  of  Sweden 
gave  him  an  invitation  to  be  profeffor  of  the  law  of 
nature  and  nations  at  I^unden  ;  which  place  the  cledlor 
Palatine  relu^iantly  allowed  him  to  accept.  He  went 
thither  the  fame  year  ;  and  after  that  time  his  reputation 
greatly  increafed.  Some  years  after,  the  king  of  Swe¬ 
den  fent  for  him  to  Stockholm,  and  made  him  his  hifto- 
riographer,  and  one  of  his  counfellors.  In  1688,  the 
eleAor  of  Brandenburg  obtained  "the  confent  of  his 
Swedifli  majefty,  that  he  fliould  come  to  Berlin,  in  or¬ 
der  to  write  the  hiftory  of  the  ele<Slor  William  the 
Great ;  and  in  1694  made  him  a  baron.  But  he  died 
that  fame  year  of  an  inflammation  in  his  fieet,  occafioned 
by  cutting  his  mails  ;  having  attained  his  grand  climac¬ 
teric.  Of  his  works,  which  are  numerous,  the  follow¬ 
ing  are  the  principal :  I.  A  Treatife  on  the  Law  of 
Nature  and  Nations,  written  in  German  ;  of  whiclv 
there  is  an  Eiiglifli  tranflation  with  Barbeyrac’s  Notes. 

2.  An  Introdudlion  to  the  Hiftor}^  of  the  Principal 
States  which  at  prefent  fubfift  in  Europe  ;^written  ia 
German  ;  which  has  been  alfo  tranflated  into  Englifh» 

3.  The  Hiftory  of  Sweden,  froih  Guftavus  Adolphus’s 
expedition  into  Germany  to  the  abdication  of  Queen 
Chriftina.  4.  The  Hiftory  of  Charles  Guftavus,  two 
volumes  folio.  See, 

PUFFIN.  See  Alca,  3. 

PUGET  (Peter  Paul),  one  of  the  greateft  painters 
and  fculptors  France  ever  produced,  though  but  little 
noticed  by  their  own  writers,  was  born  at  Marfeillcs 
in  1623.  Ill  his  youth  he  was  the  difciple  of  Roman, 
an  able  fciilptor ;  and  then  went  to  Italy,  where  he 
ftudied  painting  and  architedliire.  In  painting  he  fa 
well  imitated  the  manner  of  Peter  de  Cortona,  that  this 
painter  defired  to  fee  him,  and  entered  into  a  friend- 
fliip  w'ith  him.  In  1657,  a  dangerous  diforder  obliged 
him  to  renounce  the  pencil,  and  devote  himfelf  to  fculp- 
ture  ;  and  his  reputation  caufing  him  to  be  invited  ta 
Paris,  he  enjoyed  a  penfion  of  1200  crowns,  as  fculp- 
tor  and  director  of  the  works  relating  to  veffels  and 
galleys.  He  died  at  Marfeilles  in  1695,  ^I'^d  has  left  a 
number  of  admirable  ftatues  behind  him  both  in  France 
and  Italy. 

PUGIL,  in  phyfic,  &e.  fuch  a  quantity  of  flowers, 
feeds,  or  the  like,  as  may  be  taken  up  between  the 
thumb  and  two  fore-fingers.  It  is  reckoned  the  eighth 
part  of  the  manipulus  or  handful. 

PULEGIUM,  or  PENNY-RoyaL  See  Mentha. 

PULEX,  the  Flea,  in  zoology,  a  genus  of  infedls 
belonging  to  the  ^order  of  aptera.  It  has  two  eyes, 

4  *  asd 
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tiud  fix  feet  fitted  for  leaping ;  the  feelers  are  like  Uons  may  be  obferved,  and  particularly  their  way  of  ^ 

threads  ;  the  roftriim  Is  infie6^ed,  fetaceous,  and  armed  coupling,  which  Is  performed  tail  to  tall ;  the  female, 
with  a  fling  ;  and  the  belly  is  comprefTed,  which  Is  much  the  larger,  {landing  on  the  male.  They 

The  generation  of  this  familiar  vermin  affords  fomc-  may  alfo  be  thus  feen  to  lay  their  eggs,  not  all  at  once, 
thing  very  curious,  firfl  difeovered  by  SIg.  Diaclento  but  ten  or  twelve  In  a  day,  for  feveral  days  fiicccffively; 

Ceflore.  Fleas  bring  forth  eggs,  or  nits,  which  they  which  eggs  will  be  afterwards  found  to  hatch  fiiccef- 
depofit  on  animals  that  afford  them  a  proper  food  :  thefe  fively  in  the  fame  order.  Tlie  flea  may  eafily  be  dif- 
eggs  being  very  round  and  fmooth,  ufually  flip  ffraight  fe£led  In  a  drop  of  water ;  and  by  this  means  the  flo- 
down  ;  unlefs  detained  by  the  piles,  or  other  iiiequali-  mach  and  bowel?,  with  their  perlllaltic  motion,  may  be 
ties,  of  the  clothes,  hairs,  &c.  Of  thefe  eggs  arc  difeovered  very  plainly,  as  alfo  their  tefles  and  penis, 
hatched  white  worms,  of  a  fliinlng  pearl  colour,  which  with  the  veins  and  arteries,  though  minute  beyond  all 
feed  on  the  fcuify  fub fiance  of  the  cuticle,  the  downy  conception.  Mr  Lleuwenhoek  affirms  alfo,  that  he  has 
matter  gathered  in  the  piles  of  clothes,  or  other  the  feen  innumerable  animalcules,  fhaped  like  ferpents,  In 
like  fubftances.  In  a  fortnight  they  come  to  a  tolerable  the  femen  mafcullnum  of  a  flea.  This  blood-thirlly  in- 
fize,  and  are  very  lively  and  adllve  j  and.  If  at  any  fed,  which  fattens  at  the  expence  of  the  human  fpecles, 
time  difliirbed,  they  fuddenly  roll  themfelves  into  a  prefers  the  more  delicate  fliin  of  women  ;  but  preys 
kind  of  ball.  Soon  after  this,  they  come  to  creep,  af-  neither  upon  epileptic  perfons,  nor  upon  the  dead  or  P- 33^1^ 
ter  the  manner  of  filk-worms,  with  a  very  fwlft  motion,  dying.  It  loves  to  neflle  in  the  fur  of  dogs,  cats,  and 
When  arrived  at  their  fize,  they  hide  themfelves  as  rats.  The  neffs  of  rivei-fwalluws  are  fometimes  plen- 
much  as  pofiible,  and  fpin  a  filken  thread  out  of  their  tifiilly  flored  with  them. 

mouth,  wherewith  they  form  themfelves  a  fmall  round  Fleas  are  apterous  ;  walk  but  little,  but  leap  to  a 
bag,  or  cafe,  white  within  <\s  paper,  but  without  ah  height  equal  to  200  times  that  of  their  own  body, 
ways  dirty,  and  fouled  with  diifl.  Here,  after  a  fort-  This  amazing  motion  is  performed  by  means  of  the  ela- 
night’s  relt,  the  animalcule  burfls  out,  transformed  In-  fllcity  of  their  feet,  the  aiticulations  of  which  are  fo 
to  a  perfed  flea  ;  leaving  Its  exuvias  in  the  bag.  While  many  fprings.  Thus  it  eludes,  with  furprifing  agility, 
it  remains  in  the  bag,  it  is  milk-white,  till  the  fecond  the  purfuit  of  the  perfon  on  whom  it  riots. — Among 
day  before  Its  eruption  ;  when  it  becomes  coloured,  the  memorabilia  of  fleas,  one,  they  fay,  has  been  feen 
grows  hard,  and  gets  flrcngth  ;  fo  that  upon  its  firfl  to  draw  a  fmall  filver  piece  of  ordnance  to  which  it 
delivery  It  fprings  nimbly  away.  was  faflened,  the  firing  of  the  gun  nowife  daunting  its 

The  flea,  when  examined  by  the  microfeope,  affords  intrepidity.  ^  The  owner  carried  it  about  In  a  litttle 
a  very  pleafing  objed.  It  is  covered  all  over  with  black,  box  lined  with  velvet,  every  now  and  then  placing  It 
hard,  and  fhelly  fcales  or  plates,  which  are  curioufly  on  hrr  arm  to  let  it  feed  ;  but  wln]:er  put  an  end  to 
jointed,  and  folded  over  one  another  in  fuch  a  manner  the  being  of  this  martial  flea.  Another  flea  that  be- 
as  to  comply  with  all  the  nimble  uiotlons  of  the  crea-  came  Have  to  an  Englifliman,  had,  for  Its  daily  and 
ture.  Thefe  fcales  are  all  curioufly  pollfhed,  and  are  eafy  taflc,  to  drag  its  golden  chain  and  padlock,  of  the 
befet  about  the  edges  with  fliort  fplkes  in  a  very  beau-  wciglit  of  one  grain.  A  third  flea  ferved  as  a  thrlll- 
tlful  and  regular  order.  Its  neck  is  finely  arched,  and  horfe  to  an  Engllfh  artifl,  who  had  made  an  ivory 
much  rcfembles  the  tall  of  a  lobfter :  the  head  alfo  is  coach  and  fix,  that  carried  a  coachman  with  his  dog 
very  extraordinary’^  ;  for  from  the  fnout-part  of  it  there  between  his  legs,  a  poflilion,  two  footmen,  and  four 
proceed  the  two  fore-legs,  and  between  thefe  is  placed  infide  riders.  At  Surat  fleas,  bugs,  and  other  voraci- 
the  piercer  or  fucker  with  which  It  penetrates  the  ilcin  '  ous  vermin,  are  In  fo  great  veneration,  that  they  have 
to  get  its  food.  Its  eyes  are  very  large  and  beautiful,  an  hofpital  endowed,  where  every  night  a  poor  fellow, 
and  It  has  two  fhort  horns  or  feelers.  It  has  four  other  for  hire,  fufters  himfelf  to  be  preyed  upon.  He  is 
legs  joined  all  at  the  breafl.  Thefe,  when  It  leaps,  faflened  naked  on  a  bed,  when  the  feafl  begins  at  his 
fold  fhort  one  within  another  ;  aid  then,  exerting  their  expence.  In  Turkey  there  is  a  fimllar  foundation  for 
fpring  all  at  the  fame  inflant,  they  carry  the  creature  decayed  dogs  ;  an  Inflitution  lefs  ridiculous  than  the 
to  a  furprifing  diflance.  The  legs  have  feveral  joints,  other.  Mercurial  ointment,  brimflone,  a  fumigation 
and  are  very  haiiy^  and  terminate  in  two  long  and  hook-  with  the  leaves  of  penny-royal,  or  frefh-gathcred  leaves 
cd  fhaip  claws.  The  piercer  or  fucker  of  the  flea  is  of  that  plant  fewed  up  In  a  bag,  and  laid  in  the  bed,  arc 
lodged  between  Its  fore-legs,  and  includes  a  couple  of  remedies  pointed  out  as  definitive  of  fleas, 
darts  or  lancets ;  wHich,  after  the  piercer  has  made  an  PuiEX-Arboreus^  In  natural  hlflory,  the  name  given 
entrance,  are  thruff  farther  into  the  flefh,  to  make  the  by  Mr  Reaumur  to  a  very  large  genus  of  fmall  animals, 
blood  flow  from  the  adjacent  parts,  and  occafion  that  They  are  a  kind  of  half-winged  creatures  :  they  have 
round  red  fpot,  with  a  hole  in  the  centre  of  it,  vulgarly  granulated  antennae ;  and  feme  of  them,  in  their  moll 
called  a fea-btte.  This  piercer,  its  fheath  opening  fide-  perfed  flate,  have  complete  wings.  Thefe  are  dlftin- 
wife  and  the  two  lancets  within  It,  are  very  difficult  to  guifhed  from  the  others  by  the  name  of  mufea-pukx  or 
be  feen  ;  unlefs  the  two  fore-legs,  between  which  they  the  nvlnged-puhx, 

are  hid,  be  cut  off  clofe  to  the  head:  for  the  flea  rarely  The  feveral  fpecics  of  thefe  creatures  are  of  different 
puts  out  its  piercer,  except  at  the  time  of  feeding,  but  colours  :  fome  are  brown,  others  yellow  ;  but  the  molt 
keeps  it  folded  inwards  *,  and  the  befl  way  of  feeing  frequent  are  green.  I'hey  ail  feed  upon  the  leaves  of 
it  is  by  cutting  off  firfl  the  head,  and  then  the  fore-  trees,  which  become  withered  and  curled  up  on  their 
legs,  and  then  It  is  ufually  feen  thrufl  out  in  convulfions.  eroding  them  ;  and  they  are  fo  common,  that  wherC- 
By  keeping  fleas  in  a  glafs  tube  corked  up  at  both  ever  a  leaf  of  a  tree  is  found  curled  up,  or  of  a  diffe* 
ends,  but  fo  as  to  admit  frcfli  air,  their  feveral  ac*  rent  form  from  the  others,  it  is  highly  probable  tliefb 
^  4  M  2  animals 
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animals  are  on  if,  or  that  it  is  tlieir  work.  Among 
trees  the  willow  and  the  rofe  are  the  mod  infe6led  by 
Vliem ;  and  among  plants,  the  beau  and  the  poppy. 
Idiey  live  a  focial  life,  multitudes  of  males  and  females 
being  found  together.  The  females  are  eafily  diilin- 
guifhed  from  the  males,  by  their  being  thicker  in  the 
body,  and  having  larger  bellies. 

It  is  very  wonderful,  that  of  all  the  known  animals 
of  the  winged  kind,  thefe  are  the  only  ones  whieh  are 
viviparous.  This  is  eafily  feen  beyond  a  polTibiliry  of 
doubt ;  for,  on  examining  a  ehifter  of  them  together, 
it  is  a  eommon  thing  to  fee,  by  the  help  of  a  fmall 
magnifier,  a  female  in  the  act  of  parturition  ;  and  ilie 
author"^  of  this-  account  frequently  faw  the  young  pulex 
protruded  out,  from  a  pallage  near  the  anus  of  the 
female,  perfectly  formed.  He  had  fufpe^led  this 
from  the  total  want  of  eggs  among  fo  numerous  a  triVie 
of  animals,  and  from  their  remarkably  fpeedy  propaga¬ 
tion,  and  was  thus  convinced  of  it  by  ocular  dcmonltra- 
lion. 

Thicy'’  are  armed  with  a  tender  and  flexile  probofjis ; 
with  which  they  feizc  hold  of  the  young  flioots  of  the 
tiee  they  live  upon,  twilling  the  proboleis  rourxd  it. 
Thefe  creatures  are  always  feen  miked  and  expofed, 
ilanding  on  the  outfide  of  the  ftalks  and  leaves,  and 
fucking  in  their  juices  for  noiirifliment  w^ith  their  pro- 
bofeis.  But  there  is  another  fpecies  of  them,  which 
are  alike  viviparous,  and  agree  with  them  in  all  re- 
fpe£ls  except  in  their  manner  of  living.  d''here  get 
into  the  inner  fubllance  of  the  leaves,  like  the  worma 
called  nfcarules  ;  and  feed  on  the  parenchyma,  being  de¬ 
fended  from  all  injuries  by  living  between  the  integu¬ 
ments.  In  this  cafe,  the  leaves  they  bury  themfelvcs 
in  become  fcabrous  and  deformed,  and  produce  a  fort 
of  galls  :  fo  that  Malpiglii  erred  in  fiippofiiig  all  the 
galls  of  trees  to  be  produced  by  the  animals  hatched  of 
the  e^gs  of  ichneumon  dies  ;  fince  thefe  animals,  which 
are  viviparous,  and  are  of  a  very  difi'erent  kind  from 
the  worms  of  the  ichneumon  flies,  equally  produce  them. 
A  female  of  the  fpecies  here  treated  of  has  Ix’en  feen 
to  bring  forth  feven  young  ones  in  a  day  :  and  thus 
from  reiiding  alone  in  the  tubercles  which  fhc‘had  form¬ 
ed  on  a  leaf,  fhe  in  a  little  time  becomes  the  mother 
of  a  numerous  family  ;  each  of  whieh  raifes  its  own  tu¬ 
mour  or  gall  on  the  Ictif,  which  at  firll  are  fmall  ancl 
round,  and  of  a  beautiful  red  like  kermes. 

Such  of  thefe  as  arc  of  the  male  fpecies  have  a  cer¬ 
tain  time  of  rell,  in  which  they  lie  buried  in  a  lalky 
matter,  and  afterwards  become  winged,  flying  nimbly 
about ;  whereas  the  females  never  are  able  to  fly,  but 
remain  always  half-wiiiged.  It  is  to  be  obferved,  how¬ 
ever,  that  there  is.  a  different  fpecies  of  winged  infe^ls 
frequently  found  flying  about  the  female  piilices,  as 
well  as  their  own  males  ;  fo  that  all  the  fmall- winged 
infefts  about  tJrem  are  not  to  be  thought  of  their  own 
fpecies.  Thefe  do  not  greatly  differ  in  figure  ;  but  the 
one  are  liarmlcfs,  and  the  others  have  flings,  and  hurt 
any  part  of  the  body  on  which  they  fix. 

Pulex  /^qiiatkus  auBorum  ( monoculus  pulex  of  Lin- 
uxus),  in  entymology,  is  a  fpecies  of  the  genus  Mono¬ 
culus,  which  fee.  It  is  a  moll  curious  infedl  of  the 
fize  of  a  flea,  and  has  been  noticed  by  many  writers 
who  have  examined’  its  parts  with  accuracy,  and  is  that 
winch,  uniting  together  in  vaft  numbers,  occafions  the 


outward  form  of  the  body, 
IS  a  kind  of  fquarc ;  under  the 


beautiful  red  patches  wdiich  may  be  obferved  irra  dry  Pulet,. 
fummer  feafen  on  llagnant  waters,,  giving  rife  to  re-  — 
ports  of  water  being  turned  to  blood,  and  in  the  minds 
of  the  lefs  informed  thought  to  portend  dire  events. 

The  other  fpecies  of  tlie  fame  genus  collect  on  waters 
in  a  fimilar  way,  and  occaiion  a  fimilar  appearance,  as 
has  been  mentioned  under  the  generic  name,  to  whieh 
we  refer  our  readers.  See  alfo  Swammerdam’s  Buck  of 
NaiurCi  p.  ;  Baker’s  Employment  for  the  Mkrofeope^ 
p.  3:2.  ;  Schoeffer’s-./f^w.  Inf  ;  Sultz.  Inf,  p.  30  ;  Dc 
Seer's  InJ,  \ol.  7.  ^c.  where  there  are  alfo  excellent  fi¬ 
gures  of  it.  We  have  given  a  figure  of  it  magnified  and  Pkte 
drav.m  from  life:,  i  he 
Swammcidam  fays, 

eye  there  is  a  fharp  beak  ^  on  the  bieall:  are  a  kind  of 
aims  divided  into  branches  like  tlie  boughs  of  trees,^ 

'and  ill  the  abdomen  tliere.  is  a  tianfpare.it  fubllance 
with  the  legs  and  tail,  and  In  the  hinder  part  of  the 
body,  its  legs  appear  placed  as  it  were  on  the  middle 
of  the  back  :  The  eyes  are  almoll  clofe  together,  and. 
are  reticulated  ;  the  Ixak  is  tranfparent. 

It  appeal's  that  iniedts  of  this  tribe  are  enabled  to- 
bear  the  extremes  of  heat  and  cold  :  for  Ray,  in  his  Htf 
toria  Injecioi  urn,  p.  41.  cbferves,  that  the  puUx  Jluviatk 
Ik  was  met  with  by  Mr  Willoughby  in  a  hot  bath 
near  Vicenza  in  Italy,  the  temperature  of  which  was 
fiich  as  to  prevent  any  other  living  therein  ;  and,  on 
the  contrar)’,  O.  Fabriciiis,  in  his  F^iuna  Greeuland'uty 
p.  264.  mentions  the  ciicuiuftimcc  oi  monoculus  pul:x 
being  frequently  found  under  the  ice  in  the  llagnant: 
waters  of  Greenland. 

The  ehego,.  or  puJex  mhilmus,  cuSem  penetrans y  A* 
merkanus  of  Catefby,  is  a  very  fmall  animal  foiiiiL 
in  warm  climates.  It  is  a  very  troiiblcfome  infedl, 
efpecially  to  negroes  and  fuch  as  are  floveuly  or  go 
barefooted.  They  penetrate  the  flein,  under  which  they 
lay  a  bunch  of  eggs,  which  fwell  to  the  bignefs  of  a 
fmall  pea  or  tare.  They  are  exceedingly  painful ;  and 
unlefs  great  care  is  ufed  in  taking  tliein  cut,  they  are  dan¬ 
gerous.  It  is  about  one-fourth  the  fize  of  a  common 
flea  :  the  figure  is  confiderably  magniried..  From  theccccxvi. 
'  mouth  iffues  a  hollow  tube  like  that  of  a  common 
flea,  betw^een  a  pair  of  aiitemix.  It  has  fix  jointed 
legs,  and  fomething  like  a  tail.  Under  it  is  one  of  its 
eggs,  w'liich  is  fcarcely  vifible  to  the  naked  eye.  I’hefe 
animals  arc  a  great  liuifance  to  mofl  parts  of  America 
between  the  tropics.  See  Sir  Hans  Sloaiie’s  Ai/Iory  of 
Jamaica y  Introd.  p.  cxxiv.'*^and  vol.  ii.  p.  191,  192. 

PuLEX-EaierSy  a  name  given  by  naturahlb  to  a  fort, 
of  w'orms  frequently  found  on  the  leaves  of  trees,  where 
they  devour  the  animals  called  pulices  arhorei. 

Of  thefe  there  are  feveral  fpecies,  wliich  owe  theiy 
origin  to  the  eggs  of  different  creatures  ;^lor  there  are. 
none  of  them  in  their  ultimate  Hate  in  this  their  time 
of  feeding.  According  to  the  difierent  animals  whofe- 
eggs  they  are  hatched  Irom,  thefe  are  of  different  form 
and  llrii£lure.  Some  arc  hexapodes,  or  endued  with  fix 
feet* ;  thefe  belong  to  the  beetle-tribe,  and  finally  change 
into  beetles  like  the  parent  animal  from  whofe  eggs 
they  fpriing.  Others  have  no  legs,  and  are  produced 
from  the  eggs  of  flies  of  various  kinds.  And,  finally, 
others  are  genuine  caterpiilai*s,  though  fmall;  but  tlicfe 
arc  the  moil  lare  of  all. 

The  two  general  kinds  are  the  hexapodes,  or  beetle- 

worms  5 
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worms ;  and  the  apodcs,  or  fly-woi-ms.  The  fly  which  of  motion. 
^Ives  origin  to  "the  ha  of  thefe  is  a  four-winged  one  ; 
and  takes  care  alwa^.'s  to  depofit  her  eggs  in  a  place 
where  there  are  pleiitv  of  the  polices,  urually  on  the 
flaik  or  young  branches  of  a  tree  in  the  mldtl  of  large 
families  of  them.  'The  worm,  as  foon  as  hatched,  finds 
itfelf  in  the  midil  of  abundance  of  food,  preying  at 
plcafure  on  thefe  animals,  which  are  wholly  defence- 
lefs.  The  llalks  of  the  elder  and  woodbine  arc  fre¬ 
quently  found  covered  over  with  theie  puhees  ;  and 
among. them  tliere  may  urually  be  found  one  or  more 
of  thefe  deflroyers  feeding  at  vvill,  fucking  in  the  jiuces 
from  their  bodies,  and  then  throwing  away ’the  diy 
{]<ins.  Belides  the  worms  of  this  fonr-wlngcd  fly,  there 
! .  one  of  a  Iwo-winged  wafp  fly,  very  dcilru^ttive  of 
thefe  animals. 

PULLl^V,  in  mechanics,  one  of  the  five  mechanical 
powers.  See  M  r  c  n  a  n  1  c  s ,  p.  73 9. 

PULMO,  the  Lungs,  in  Anatomy.  See  there, 
n'’  117- 

PULMONARTA,  Lungwort  :  A  genus  of  the 
monogyma  order,  belonging  to  the  pentandria  clafs  of 


plants  ;  and  in  lire  nat in af  method  rankiug  under  the 
41ft  order,  /tjpcnfoiit.  f  he  corolla  is  liinnel-fhaped, 
with  its  throat  pervious  ;  the  calyx  is  prlfinatic  and 
pentagonal,  d'herc  art‘  fevci-al  ipecies  ;  of  which  the 
moll  remarkable  is  the  oflicinalis,  common  fpotted  lung¬ 
wort,  or  Jerufalem  cow'flip.  d‘his  is  a  native  of  woods 
?uid  fhady  places  in  Italy  and  Germany,  but  has  been 
eiiVcivated  in  Britain  for  mediciiud  life.  I'he  leaves  are 
of  a  green  cohiur,  fpotted  witli  white  ;  and  of  a  mu¬ 
cilaginous  taile,  without  any  fmell.  They  are  recorn- 
mended  in  phthifis,  ulcers  of  the  lungs,  &c.  but  their 
virtues  in  thefe  diieafes  are  not  warranted  by  experi¬ 
ence. 

PULO  piNANG.  See  Phincr  of  IVaWs  IJlanJ. 

PITLP,  in  pharmacy,  the  flcfhy  and  fuccnlent  parts 
cf  fruits  cxlradted  by  iiifuiioa  or  boUlng,  and  pafled 
through  a  neve. 

PULPIT,  an  elevated  place  in  a  church,  v/hcnce 
fermons  are  delivered.  The  French  give  the  fame  name 
to  a  reading-defle. 

PULPi  rUM,  ill  the  Grecian  and  Roman  theatres, 
w'as  a  place  where  the  players  pei*formcd  their  paits^  It 
was  lower  than  the  icena,  and  higher  than  the  ordieflra. 
It  nearly  anfwered  to  what  we  call  the  ftage,  as  diflin- 
guifhed  from  the  pit  and  galleries. — Pulpitum  was  alfo 
k  moveable  dellt  or  pulpit,  from  which  difputants  pro¬ 
nounced  their  diiTertations,  and  authors  recited  their 
works. 

PULSE,  in  the  animal  economy,  denotes  the  beat¬ 
ing  or  throbbing  of  the  heart  and  arteries. 

No  dodtrine  has  been  involved  in  more  difficulties 
than  that  of  pulfes  ;  fince,  in  giving  a  phyfiological  ac¬ 
count  of  them,  phyficians  have  cfpoufed  quite  oppofite 
fentiments ;  whilil  forne  doubt  whether  the  piilfe  is 
owing  to  the  fyllole  or  diallole  ;  as  alfo,  whether  the 
motion  of  the  heart  and  arteries  is  one  and  the  fame, 
for  a  moment  of  time. 

With  regard  to  motion,  the  pulfes  are  reckoned 
only  four  ;  great  and  little,  quick  and  flow.  When 
quicknefs  and  greatnefs  are  joined  together,  it  becomes 
violent;  and  when  it  is  little  and  flow  it  is  called  a  nveah 
'Phey  ai  e  'alfo  faid  to  be  frequent  and  rarfy  equal 
unequal ;  but  thefe  are  not  the  eflential  affcdlions 


p  u  L 

Frequency  and  quicknefs  are'  often  cots*- 
founded  with  each  other.  A  pulfe  is  faid  to  be  hard 
or  fofty  with  regard  to  the  artery,  according  as  it  is 
tenfe,  renitent,  and  Ixard,  or  flaccid,  foft,  and  lax  :  for 
the  difpofition  of  the  arteries  contributes  greatly  to  the 
change  of  the  pulfe;  wherefore  it  fometimes  happens, 
that  the  pulfe  in  both  arms  is  not  alike,  which  is  very 
common  in  a  hemiplexy.  Add  to  thefe  a  convulfive 
pulfe,  which  does  not  proceed  from  tlie  blood,  but 
from  the  ftate  of  the  artery  ;  and  is  kiiowrr  by  a  tre- 
mulous  fubfultory  motion,  and  the  artery  feenis  to  be 
drawn  upwards  :  this,  in  acute  fevers,  is  the  lign  of 
death  ;  and  is  faid  to  be  the  pulfe  in  dying  perfons,. 
which  is  like  wife  generally  unequal  and  intermitting. 
A  great  pulfe  fliows  a  more  copious  afllux  of  the  blood- 
to  the  heart,  and  from  theiiCc  into  the  arteries  ;  a  Httle 
pulfe  the  contrary. 

'Phe  pulfes  of  'perfons  differ  according  to  the  largc- 
nefs  of  the  heart  and  vellels,  the  quantity  and  tempe- 
rle:i  of  the  blood,  the  elaflic  force  of  the  canals  ;  as  al¬ 
fo  with  regard  to  the  fex,  age,  feafoii,  air,  motion,  food, 
fltep,  watchings,  and  paffioiis  of  the  mind.  I  he  pi.lfe 


Pulfe^ 


is  larger  and  more  quick  in  men  than  111  women  ;  in 
the  bilious  and  fanguiiieo-bilious,  than  in  the  phlegma¬ 
tic  and  mchiiicliolic.  *^1  hofe  who  arc  lean,  with  tenfe 
fibres  and  large  veflels,  have  a  gi-eater  and  a  llronger 
pillfe,  than  thofe  that  arc  obefe,  with  lax  fibres  and 
imall  vefiels;  whence  they  are  more  healthy,  robiill, 
and  apt  for  labour.  In  children,  the  pulfe  is  quick  and 
foft;  in  adults  greater  and  more  \iolent.  In  the  old, 
it  is  commonly  great,  hard,  and  flow.  Labour,  mo¬ 
tion,  and  excrcifc  of  the  body,  iiicreafc  the  circulation 
of  the  blood,  the  excretions,  ami  paitlcularly  refpira- 
tlon  ;  refl:  renders  the  civc illation  How  and  weak  ;  in-- 
tenfe  fpeaking  increafes  the  circulation,  and  confequent- 
ly  renders  the  pulfe  larr^  and  quick.  In  watching,  the 
pulfe  is  more  evident ;  in  ileep,  more  flow  and  languid. 
After  drinking  hot  things,  fuch  as  coffee  and  tea,  or 
hot  bath-v/aters,  as  well  as  after  meals,  the  pulfe  vi¬ 
brates  more  quick.  But  nothing  produces  a  greater 
change  in  the  pulfe  than  afIe<StIons  of  the  mind  :  in 
terro 


Is  uncqiuil,  fniall,  and  coiitraf^ced  ;  in  joy,  fre¬ 
quent  and  great;  in  anger,  quick  and  hard;  in  ladriefs, 
flow,  fmall,  deep,  and  weak;  and  In  intenfe  lludy,  lan¬ 
guid  and  weak.  With  regard  to  the  air,  when,  after  the 
predominancy  of  a  .weft:  or  foutli  wind,  it  becomes  north, 
or  call,  the  pulfe  Is  llronger  and  larger  ;  as  alio  when, 
the  qiiiekfilver  rifes  in  the  barometer.  But  when  the 
atmofphere  is  denfe,  humid,  rainy,  with  a  long  fouth 
wind  ;  as  alfo  where  the  life  Is  fedentary,  the  fleep 
long,  and  the  feafon  autumnal,  the  pulfe  is  languid  and 
fmall,  and  the  perfpiratlon  decrealed.  In  hrlay  it  is 
great,  and  fometimes  violent ;  in  the  mid  He  of  fummer, 
quick  but  weak ;  in  th^  autumn,  flow,  lufi,  and  weak 
in  the  winter,  hard  and  great.  A  draliic  purge  and  an 
emetic  render  the  pulle  hard,  quick,  and  weak,  with, 
lofs  of  ftrcngtli ;  chalybeates,  and  the  bark,  render  it 
great  and  robull,  and  the  complexion  lively ;  volatiles 
amplify  and  increafc  the  pulle  ;  acids  and  nitrous  re¬ 
medies  refrigerate  tlie  body,  and  appeafe  the  pulie  ; 
opiates  and  the  like  render  it  fmall  and  weak,  and 
dtcreafe  the  clafiicity  of  the  folids ;  and  polions  ren¬ 
der  it  fmall,  contracted,  and  hard.  When  the  quantity 
of  the  blood  is  too  great,  bleeding  ralfcs  the  pulfe. 

Pulsf.,  Is  alfo  ufed  ior  the  itroke  with  which  any 

'  It*.  Mfli 
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PuUfrefi  medium  is  ?ifFc£lcd  by  the  motion  of  light,  found,  8cc. 

Pulycriza-  it.  .  , 

,  Sir"  Ifaac  Newton  demonftrates,  that  the  velocities 

of  the  pulfes  in  an  elaftic  fluid  medium  (whofe  elaftici- 
ty  is  proportionable  to  its  denfity)  are  in  a  ratio  com¬ 
pounded  of  half  the  ratio  of  the  elaftic  force  dircdly, 
and  half  the  ratio  of  the  denfity  inverfely  ;  fo  that  in  a 
incdium  whofe  elaRicity  is  equal  to  its  denfity,  all  pulfes 
will  be  equally  fwift. 

Pulse,  in  botany,  a  term  applied  to  all  thofe  grains 
or  feeds  which  aie  gathered  with  the  hand  ;  in  contra- 
diftiiudion  to  corn,  &c.  which  are  reaped,  or  mowed  : 
or.  It  is  the  feed  of  the  leguminous  kind  of  plants,  as 
beans,  vetches,  &c.  but  is  by  feme  ufed  for  artichokes, 
afparagus.  See. 

PULTENEY  (William),  the  famous  oppofer  of  Sir 
Robert  Walpole  in  parliament,  and  afterward  earl  of 
Bath,  was  defeended  from  one  of  the  moR  ancient  fa¬ 
milies  in  the  kingdom,  and  was  born  in  1682.  Being 
well  qualified  in  fortune,  he  early  procured  a  feat  in  the 
lioiife  of  commons,  and  diftinguiihed  himfelf  as  a  warm 
paitifan  againft  Queen  Anne’s  miniRry  ;  whofe  errors 
he  had  fagacity  to  deted,  and  fpirited  eloquence  to  ex- 
pofe.  When  King  George  I.  came  to  the  throne, 
Mr  Pulteney  was  made  fecretary  at  war,  and  foon  af. 
ter  cofferer  to  the  king’s  houffhold  ;  but  the  good  un- 
derRanding  betv/een  this  gentleman  and  Sir  Robert 
Walpole,  who  then  aded  as  prime  miniRer,  was  inter¬ 
rupted  in  1725,  on  a  fnfpicion  that  Walpole  w^as  defi- 
rous  of  extending  the  limits  of  prerogative,  and  of  pro¬ 
moting  the  IntereRs  of  Hanover,  to  the  prejudice  of 
thofe  of  Britain.  His  oppofition  to  Sir  Robert  was 
indeed  carried  to  fuch  indlfcriminate  lengths,  that  fome 
have  been  of  opinion  he  often  aded  agalnR  meafures 
beneficial  to  the  public,  merely  from  perfonal  motives. 
It  would  be  impradicable  here  to  trace  his  parliamen¬ 
tary^  condud  :  fo  it  muR  fuffice  to  obferve  in  general, 
that  he  became  fo  obnoxious  to  the  crown,  that  in  1731 
the  king  called  for  the  council-book,  and  with  his  own 
hand  Rruck  out  his  name  from  the  HR  of  privy-coim- 
•fellors  ;  a  proceeding  that  only  ferved  to  inflame  his 
refentment  and  incrcafe  his  popularity.  Thus  he  Rill 
continued  to  attack  the  miniRer  with  a  feverity  of  elo¬ 
quence  and  farcafm  that  w'orRed  every  antagoniR  ;  fo 
that  Sir  Robert  was  heard  to  declare,  he  dreaded  that 
man’s  tongue  more  than  another  man’s  fword.  At 
length,  when  Walpole  found  the  place  of  prime  miniRer 
no  longer  tenable,  and  refigned  in  1741,  among  other 
promotions  Mr  Pulteney  refumed  his  place  in  the  pri¬ 
vy-council,  and  was  created  earl  of  Bath  ;  a  title  pur- 
chafed  at  the  expence  of  that  popularity  which  after¬ 
ward  he  naturally  enough  affeded  to  contemn.  In 
1760,  tow'ard  the  clofe  of  the  war,  he  publifhed 
Letter  to  two  Great  Men,  recommending  proper  ar¬ 
ticles  to  be  infiRed  on  in  a  treaty  of  peace  ;  which, 
though  the  writer  was  then  unknown,  was  greatly  ap¬ 
plauded,  and  \vent  through  feveral  impreflions.  He 
died  in  1764  ;  and  as  his  only  fon  died  before  him,  the 
title  became  extind. 

PULVERIZATION,  the  art  of  pulverizing,  or 
reducing  a  dry  body  into  a  fine  powder;  w^hich  is  per¬ 
formed  in  friable  bodies  by  pounding  or  beating  them 
in  a  mortar,  &c. ;  but  to  pulverize  malleable  ones, 
other  methods  muR  be  taken.  To  pulverize  lead,  or 


tin,  the  method  Is  this :  Rub  a  round  wooden  box  all  Pumet 
over  the  infide  wdth  chalk  5  pour  a  little  of  the  melt-  11 
ed  metal  nimbly  into  the  box  ;  when  (hutting  the  lid, 
and  (baking  the  box  brifldy,  the  metal  will  be  reduced  ^ 

to  powder. 

PUMEX,  the  Pumice-stone,  a  fubRance  frequent* 
ly  thrown  out  of  volcanoes,  though  there  are  many 
which  are  never  known  to  throw  it  out.  It  is  very  full 
of  pores  and  bh’Rers ;  in  confequcnce  of  which  it  is 
fpecifically  very  light,  and  refembles  the  frothy  (lag 
produced  in  our  iron  furnaces.  It  is  of  two  colours, 
black  and  white  ;  the  former  being  that  which  it  has 
when  thrown  out  of  the  volcano  ;  the  latter,  as  Cron- 
Redt  conjectures,  being  perhaps  faded  and  bleached. 

M.  Magellan  confiders  it  rather  as  a  volcanic  eje«5tion 
than  a  volcanic  produdtlon  ;  and  deferibes  it  as  of  a 
white,  reddifli-brown,  grey,'  or  black  colour,  ft  is  of  a 
rough  and  porous  confiRence,  being  made  up  of  (lender 
fibres  parallel  to  each  other,  and  very  light,  fo  that  it 
fwims  on  water.  It  Rrikes  fire  with  Reel,  though  with 
difficulty,  and  feems  orieinally  to  have  been  an  afbeRos 
decompofed  by  the  adllou  of  fire  ;  but,  on  obferving 
the  appearance  of  that  glaffy  flag  produced  in^the  iron- 
furnaces,  which  entirely  refembles  the  pumice-Rone, 
and  is  produced  from  the  calcareous  fluxes  ufed  to  pro¬ 
mote  the  fuflon  of  the  ore,  our  author  is  of  opinion 
that  the  formation  of  pumice  may  be  rather  attributed 
to  that  kind  of  froth  which  muR  be  formed  at  the  top 
of  the  melted  matters  in  the  volcanic  crater.  An  hun¬ 
dred  parts,  according  to  Bergman,  contain  from  6  to 
15  of  magnefia,  with  a  fmall  proportion  of  calcare¬ 
ous  earth,  and  the  greatcR  part  filex.  Another  kind 
of  pumice,  which  feems  to  be  a  ferruginous  granite  al¬ 
tered  by  fire,  has  been  difeovered  by  Dolomieu  at 
StromboH. 

Pumice-Rone  is  ufed  in  fome  mechanical  arts ;  as  for 
rubbing  and  fmoothing  the  furface  of  metals,  wood, 
paReboard,  and  Rone  ;  for  which  it  is  well  fitted  by 
reafon  of  its  har(h  and  brittle  texture ;  thus  fcouring 
and  carrying  off  the  little  inequalities  from  the  furfaccs 
juR  mentioned, 

PUMICE-stone.  See  the  preceding  article. 

PUMP,  an  hydraulic  machine  for  railing  water  by 
means  of  the  preffure  of  the  atmofpliere.  % 

It  would  be  an  entertaining  and  not  an  iininRruc- Of  the  iW| 
tive  piece  of  information  to  learn  the  progreffive  Reps  ^ 
by  which  the  ingenuity  of  man  has  invented  the  van- 
ous  methods  of  raifing  water.  A  pump  muR  be  con- 
fidcred  as  the  laR  Rep  of  this  progrefs.  ^  Common  as  k 
is,  and  overlooked  even  by  the  cunoiis,  it  is  a  very  ab- 
Rrufe  and  refined  invention.  Nothing  like  It  has  been 
found  in  any  of  the  rude  nations  whom  the  reRlefs  fpo- 
rit  of  the  Europeans  has  difeovered,  either  In  the  new 
continent  of  America  or  the  iflands  of  the  Pacific 
Ocean.  Nay,  it  was  unknown  in  the  cultivated  em¬ 
pire  of  China  at  the  time  of  our  arrival  there  by  fea  ; 
and  It  Is  Rill  a  rarity  everywhere  in  Afia,  in  places  un¬ 
frequented  by  the  Europeans.  It  does  not  appear  to 
have  been  known  to  the  Greeks  and  Romans  in  early 
times  ;  and  perhaps  it  came  from  Alexandria,  where 
phyfical  and  mathematical  fcience  was  much  cultivated 
by  the  Greek  fchool  under  the  proteftion  of  the  Ptole¬ 
mies.  The  perfonuances  of  Ctefibius  and  Hero  are 
fpoken  of  by  Pliny  and  Vitruvius  as  curious  'uovel- 
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ties  (a).  It  is  perhaps  not  dlfficutl  to  trace  the  lleps 
bv  which  thofe  inecliahiciaus  were  led  to  the  uiveii- 
tion.  The  Egyptian  wheel  was  a  common  machine  all 
over  Afia,  and  is  ftill  in  ufe  in  the  remotell  corners, 
and  was  brought  by  the  Saracens  Into  Spain,  where  it 
is  flill  very  common  under  its  ancient  name  nori  a.  1  he 
Danifh  miflionaries  found  in  a  remote  village  in  the 
kingdom  of  Siam  the  immediate  offipring  of  the  noria 
(^Lettres  Ecllfiantes  et  Cttrlevfes,)  It  was  a  wheel  turned 
by  an  afs,  and  carrying  round,  not  a  Itring  of  earthen 
pots,  but  a  firing  of  wifps  of  hay,  which  it  drew 
through  a  wooden  trunk.  This  rude  chain-pump  was 
in  frequent  ufe  for  watering  the  rice  fields.  It  is 
highly  probable  that  it  is  of  great  antiquity,  although 
we  do  not  recollect  its  being  mentioned  by  any  of  the 
Greek  or  Roman  writers.  The  Arabs  and  Indians 
were  nothing  lefs  than  innovators  i  and  we  may  fup* 
pofe  with  great  fafety,.  that  what  arts  we  now  find 
among  them  they  poircffed  in  very  remote  periods. 
Now  the  flep  from  this  to  the  pump  is  but  fliort,  though 
it  is  nice  and  refined  ;  and  the  forcing  pump  of  Ctefibi- 
ws  is  the  eafieft  and  mod  natural. 

Let  AB  (fig.  I.)  be  the  fiirface  of  the  water  in  the 
well,  and  D  the  height  where  it  is  to  be  delivered.  Let 
Ctefiblus’s  DC  be  a  long  wooden  trunk,  reaching  as  deep  under 
pump.  water  as  poflible.  Let  the  rope  EF  be  fitted  wuth  its 
knot  of  hay  F.  When  it  is  drawn  up  through  the 
trunk,  it  will  bring  up  along  with  it  all  the  water  lying 
between  C  and  A,  which  will  begin  to  run  out  by  the 
fpout  D  as  foon  as  the  knot  gets  to  G,  as  far  be¬ 
low  D  as  C  is  below  A.  All  this  is  very  obvious  ; 
and  it  required  but  little  reflection  to  be  alTured,  that  if 
F  was  let  down  again,  or  pufned  down,  by  a  rod  inflead 
of  a  rope,  it  would  again  perform  the  fame  office.  Here 
^  Is  a  very'  fimple  pump.  And  if  it  was  ever  put  in  prac¬ 

tice,  it  behoved  to  flrow  the  fuppo’jting  power  of  the 
atmofphere,  becaufe  the  water  would  not  only  be  lifted 
by  the  knot,  but  would  even  follow  it.  The  imper¬ 
fection  of  tilts  pump  behoved  to  appear  at  firfi  lighs 
and  to  fugged  its  remedy.  By  pufhing  down  the  knot 
F,  which  we  fhall  henceforward  call  the  plfton^  all  the 
force  expended  in  lifting  up  the  water  between  A  and 
G  is  thrown  away,  becaufc  it  is  again  let  down.  A 
valve  G,  at  the  bottom,  would  prevent  this.  But  then 
there  mud  be  a  paflage  made  for  the  water  by  a  lateral 
tube  KBD  (fig.  2.)  And  if  this  be  alfo  furnifhed  with 
a  valve  H,  to  prevent  its  lofing  the  water,  we  have  the 
pump  «f  Ctefibius,  as  flcetched  in  fig.  2.  The  valve  is 
the  great  refinement ;  but  perhaps  even  this  had  made 
its  appearance  before  in  the  noria.  For,  in  the  more 
perfect:  kinds  of  thefe  machines,  the  pots  have  a  dop 
•r  valve  in  their  bottom,  which  hangs  open  while  the 
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pot  defeends  with  its  mouth  downwards^  and  then  al-  ^ 

lows  it  to  fill  readily  in  the  cidern  ;  whereas,  without 
the  valve,  it  would  occafion  a  double  load  to  the  wheel. 

If  we  fuppofe  that  the  valve  had  made  its  appearance 
fo  early,  it  is  not  improbable  that  the  common  pump 
fketchedin  fig.  3.  was  as  old  as  thatot  Ctefibius.^  For 
a  further  defeription  of  the  pump  of  Ctefibius  as  it  was 
ufed  by  the  ancients,  and  of  thofe  pumps  which  have 
been  deduced  from  it  and  are  now  in  common  ufe,  fee 
Hydrostatics  n'^  28 — 3^*  place  we  fhall  fird 

give  a  diort  defeription  of  the  chief  varieties  of  thefe  en¬ 
gines,  confidering  them  in  their  fimpled  form,  and  wc 
fliall  explain  in  very  general  terms  their  mode  of  opera¬ 
tion.  We  ffiall  then  give  a  concife  and  popular  theoiy 
of  their  operation,  furnifliing  principles  to  direCt  us  in 
their  condruCtion  ;  and  we  fhall  conclude  with  the  de¬ 
feription  of  a  few  peculiarities  which  may  contribute  to 
their  improvement  or  perfedlion. 

There  are  but  two  forts  of  pumps  which  cflentially 
differ  ;  and  all  the  varieties  that  we  fee  are  only  modifi¬ 
cations  of  thefe.  One  of  thefe  original  pumps  has  a  folid 
pidon  ;  the  other  has  a  pidon  with  a  perforation  and 
a  valve.  We  iifually  call  the  fivd  a  forcing  pump, 
and  the  fecond  a  lifting  or  sucking  pump.  3 

Fig.  2.  is  a  flcetch  of  tlie  foj-cing  pump  in  its  mod^  rci  g 
fimple  form  and  fitnation.  It  conlUts  of  a  hollow  j 

linder  ACca,  called  the  working  harrel,  open  ^  both 
ends,  and  having  a  valve  G  at  the  bottom,  opcnnig  up¬ 
wards.  This  cylinder  is  filled  by  a  folid  pidon  LF,  co¬ 
vered  externally  with  leather  or  tow,  by  which  means  it 
fits  the  box  of  the  cylinder  exa6tly,  and  allows  no  water 
to  efcape  by  its  fides.  There  is  a  pipe  KHD,  which  com¬ 
municates  laterally  with  this  cylinder,  and  has  a  valve  at 
fonie  convenient  place  H,  as  near  as  poffible  to  its  junc¬ 
tion  with  the  cylinder.  This  valve  alio  opens  upwards. 

This  pipe,  Iifually  called  the  rising  pipe,  or  main,  ter¬ 
minates  at  the  placcD, where  the  water  mud  be  delivered.  ^ 

Now  fuppofe  this  apparatus  fet  into  the  water,  fo  if,  mode  of 
that  the  upper  end  of  the  cylinder  may  be  under  oro^'eration. 
even  with  the  fiirface  of  the  water  A  B  ;  the  w'ater 
will  open  the  valve  G,  and  after  filling  the  barrel  and 
lateral  pipe,  will  alfo  open  the  valve  H,  and  at  lad 
dand  at  an  equal  height  within  and  without.  Now 
let  the  pidon  be  put  in  at  the  top  of  the  working  bar¬ 
rel,  and  thrud  down  to  K.  It  will  pufli  the  water  be¬ 
fore  it.  This  will  lluit  the  valve  G,  and  the  water  will 
make  its  way  through  the  valve  H,  and  fill  a  part  B  b 
of  the  rifing  pipe,  equal  to  the  internal  capacity  of  the 
working  barrel.  When  this  downwaj'd  motion  of  the 
pidon  ceafes,  the  valve  H  will  fall  down  by  its  own 
weight  and  fliut  this  paflage.  Now  let  the  pidon  be 
drawn  up  again  :  The  valve  H  hinders  the  water  in 


(a)  In  the  early  Greek  writings,  it  does  not  appear  that  the  words  ’avrx  ’«vtaT<v,  'a  See.  were  ufed  to 
exprefs  any  thing  like  what  we  call  a  pump.  In  all  tlicfe  padages  the  words  either  exprefs  generally  the  draw¬ 
ing  of  water,  or,  more  particularly,  the  drawing  it  with  a  bucket  or  fomething  fimilar.  which  is  the  pri¬ 

mitive,  is  a  drain,  fink,  or  receptacle  for  collecting  fcattered  water,  either  for  ufe,  or  to  get  rid  of  it  ;  hence  it 
came  to  fignify  the  fink  or  well  of  a  fliip ;  and  ’«vTA?iv  was  fynonymous  with  our  verb  ‘‘  to  bale  the  boat.’* 

O.  476.  M.  41  f.  Euryt'.  Hreuba^  IQ25).  ‘Avrxi,.  Js  the  vejel  ov  bwket  with  which  water  is  drawn* 

AvTX  a  Js  the  fervlce  (generally  a  punifhment)  of  drawing  water.  Avtx?'v,  to  draw  water  with  a  bucket  :  hence 

the  force  of  Aridotle’s  expreffion  (Ofr&w.  i)  W  t.ut' Tr*.  See  even  the  late  mithority  of  the 

New  Tedament,  John  il.  8.  ;  iv.  7.  ii.  Here  is  evidently  fomething  whidi  the  woman  brought 

along  with  her ;  probably  a  bucket  and  rope. 


nr 
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die  nfin^  pipe  from  Tetuniing  into  the  working  barrel. 
But  now  the  valve  G  is  opened  by  the  prelTure  of  the 
external  water,  and  the  water  enters  and  fills  the  cylin¬ 
der  as  the  piflon  rlfes.  When  the  pifton  has  got  to 
the  top,  let  it  be  thriift  down  again  :  The  valve  G 
will  again  be  flnit,  and  the  water  will  be  forced  through 
the  paflage  at  II,  and  rife  along  the  main,  pufliiiig  be¬ 
fore  it  the  water  already  there,  and  will  now  have  its 
furface  at  L.  Repeating  this  operation,  the  water 
rrrufl  at  lafl  anive  at  D,  however  remote,  and  the  next 
flroke  would  raife  it  to  e  ;  fo  that  during  the  next  rife 
of  the  piflon  the  water  in  will  be  running  off  by 
the  fpout. 

The  effedl  will  be  the  fame  whatever  is  the  pofition 
of  the  working  barrel,  provided  only  that  it  be  under 
water.  It  may  lie  horizontally  or  Hoping,  or  it  may 
be  with  its  mouth  and  piflon  rod  imdcrmoll.  It  is  flill 
the  fame  forcing  pump,  and  operates  in  the  fame  man¬ 
ner  and  by  the  fiime  means,  viz.  the  preffure  of  the  fur- 
roundiiig  water. 

The  external  force  which  miift  be  applied  to  produce 
this  effe<5l  is  oppofed  by  the  preffure  exerted  by  the  wa¬ 
ter  on  the  oppofitc  face  of  the  piflon.  It  is  evident, 
from  the  common  laws  of  hydroftatlcs,  that  this  oppo- 
'fing  preffure  is  equal  to  the  weight  of  a  pillar  of  wa¬ 
ter,  having  the  face  of  the  piflon  for  its  bajfe,  and  the 
perpendicular  keight  ^  A  of  the  place  of  delivery 
above  the  furface  of  the  water  AB  in  the  ciflern  for  Its 
height.  The  form  and  dimcnfions  of  the  rifing  pipe 
are  indifierent  in  this  refpedl,  becaiife  heavy  fluids  prefs 
only  in  the  proportion  of  their  perpendicular  height.  Ob- 
rferve  that  it  is  not  ^/F,  but  A,  which  mcahires  this 
preffure,  which  the  moving  force  mull  balance  and  fur- 
niount.  The  whole  preffure  on  the  under  furface  F / 
®f  the  piflon  is  indeed  equal  to  the  weight  of  the  pillar 

Fyj;  but  part  of  this  is  balanced  by  the  water  AF/a. 

If  indeed  the  water  does  not  get  into  the  upper  part 
of  the  working  barrel,  this  coinpenfation  does  not 
obtain.  AVTile  wc  draw  up  the  piflon,  this  preffure  is 
removed,  becaufe  all  communication  is  cut  off  by  the 
^  alve  FI,  which  no\y  bears  tlie  whole  preffure  of  the 
water  in  the  main.  Nay,  the  afeent  of  the  piflon  Is 


Pump. 


even  afliflcd  by  the  preffure  of  the  furroiinding  water. 
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The  fimpleft  form  and  fituation  of  the  lifting  pump 
Is  reprefented  by  the  fleet ch  fig.  3.  F'he  pump  is 
immerfed  in  the  ciflern  till  both  the  valve  G  and  piflon  Lifting 
F  are  under  the  furface  AB  of  the  furroundimg  water,  pump. 

By  this  means  the  water  enter;6  the  pump,  opening  both 
valves,  and  finally  Hands  on  a  level  within  and  without.  6 
Now  draw  up  the  piflon  to  the  furface  A.  It  mu  ft:  Its  mf)de  of 
lift  up  the  w'ater  wdiich  is  above  it  (becaufe  the  valve 
in  the  piflon  remains  fliut  by  its  own  weight)  ;  fo  that 
its  furface  will  now  be  at  <7,  A  a  being  made  equal  to 
AF.  In  the  mean  time,  the  preffure  of  the  furround- 
Ing  water  forces  it  into  the  working  barrel,  through 
the  valve  G ;  and  the  barrel  is  now  filled  with  water. 


Now,  let  the  piflon  be  pufhed  down  again ;  the  valve 


it  is  only  during  the  defeent  of  the  piflon  therefore 
that  the  external  force  is  ncceffury, 

Oblerve  that  the  meafurc  now  given  of  the  external 
force  is  only  what  is  iiecefrca*y  for  lalancm^  the  prefi’ure 
of  the  water  in  the  riling  pipe.  But  in  order  tliat  the 
pump  may  perform  work,  it  muft  furmomit  this  pref- 
J'urc,  and  caufe  the  water  to  iffuc  at  D  with  fucli  a  ve- 
locity  that  the  requireil  quantity  of  water  may  be  deli¬ 
vered  in  a  given  time.  _  This  requires  force,  even  al- 
thought  here  were  no  oppofnig  preiTure;  which  would  be 
the  cafe  if  the  main  were  horizontal.  The  water  fills 
it,  but  it  is  at  reft.  Tu  order  that  a  gallon,  for  in- 
flance,  may  be  delivered  in  a  fecond,  the  whole  water 
in  the  horizontal  main  muft  be  put  in  motion  with 
a  certain  velocity.  This  requires  force.  We  mull 


G  immediately  fhuts  by  its  own  weight,  and  m  oppo- 
fition  to  the  endeavours  which  the  water  in  the  barrel 
makes  to  cfcapc  this  way.  '^rhis  attempt  to  comprefs 
the  water  in  the  barrel  caufes  it  to  open  the  valve  F  la 
the  piflon  ;  or  rather,  this  valve  yields  to  ou-r  endeavour 
to  pufli  the  piflon  down  through  the  water  in  the  work¬ 
ing  barrel.  By  this  means  *  we  get  the  piflon  to  the 
bottom  of  the  barrel ;  and  it  has  now  above  it  the  whole 
pillar  of  water  reaching  to  the  height  a.  Drawing  up 
the  piflon  to  the  furface  A  a  fecond  time,  muft  lift  this 
double  column  along  with  it,  and  its  furface  now  will  be 
at  The  piflon  may  again  be  thrufl  down  through  the 
water  in  the  barrel,  and  again  di*awn  up  to  the  fuiface; 
which  will  raife  the  water  to  r.  Another  repetition 
will  raife  it  to  J ;  and  it  will  now  fhow  itfelf  at  the  in¬ 
tended  place  of  delivery.  Another  repetition  will  raife 
it  to  e;  and  while  the  piflon  is  now  dei'cending  to  make 
•another  llroke,  the  water  in  e  d  will  be  running  off 
through  the  fpout  D  ;  and  thus  a  ftream  will  be  pro¬ 
duced,  in  fome  degree  continual,  but  very  unequal.  This 
is  inconvenient  in  many  cafes  :  thus,  in  a  pump  for  do- 
meflic  ufes,  fuch  a  hobbling  flream  would  make  it  very 
troublefome  to  fill  a  bucket.  It  is  therefore  ufual  to  ter¬ 
minate  the  main  by  a  ciflern  LMNO,  and  to  make  the 
fpout  fmall.  By  this  means  the  water  brought  up  by  the 
fucceflive  Itrokes  of  the  piflon  rifes  to  fuch  a  heiglit  in 
this  cillern,  as  to  produce  an  efflux  by  the  fpout  nearly 
equable.  The  fmaller  wc  make  the  fpout  D  the  more 
equable  will  be  the  ftream ;  for  when  the  piflon  brings 
up  more  water  than  can  be  difeharged  during  its  dc- 
feent,  fome  of  it  remains  In  the  cillern.  This,  added 
to  the  fupply  of  next  flroke,  makes  the  water  rife  high¬ 
er  Ill  the  ciflern  than  It  did  by  the  preceding  ftroke> 
Tills  will  caufe  the  efflux  to  be  quicker  during  the  de- 
feent  of  the  plilon,  but  perhaps  not  yet  fiilHclently 
quick  to  difeharge  the  whole  fupply.  It  therefore  rifes 
higher  next  flroke  ;  and  at  lail  it  riles  fo  high,  that  the 
incrcafcd  velocity  of  efflux  makes  the  difeharge  precife- 
ly  balance  the  fupply.  Now,  the  quantity  fupplled  in 
each  flroke  Is  the  fame,  and  occupies  the  lame  room  in 
the  ciflern  at  top  ;  and  the  furface  will  fink  the  fame 
number  of  inches  during  the  defceiit  of  the  piflon,  whe¬ 
ther  that  furface  has  been  high  or  low  at  the  beginning. 
But  becaufe  the  velocities  of  the  efflux  are  as  thefqiiare 


thpxfoie  always  diflinguifh  between  the  Hate  of  equill-  ,  roots  of  the  heights  of  tlie  water  above  the  fpout,  it  is 
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brium  and  the  Hate  of  adlual  working.  It  is  the 
eqiiihorium  only  that  we  confider  ^t  prefent  ;  and  no 
more  is  neceflary  for  undcrllanding  the  operation  of  the 
dlfterent  fpecies  of  pumps.  The  other  force  is  of  much 
more  intiicatc  iuveiligntion,  and  will  be  canfldered  by 
itfelf. 


evident  that  a  fink  of  two  or  three  inches  will  make  a 
fmaller  change  in  the  velocity  of  efflux  when  this  height 
and  velocity  are  great.  This  feems  but  a  trifling  ob-* 
fervation  ;  but  it  ferves  to  illufliate  a  thing  to  be  coiili- 
dered  afterwards,  which  is  important  and  abftrufe,  but 
pcrfedlly  flmilar  to  this* 

3  It 
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longer 
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It  is  evident,  that  the  force  neceflaty  fof  this  opera-  mofphere- 
tion  muft  be  equal  to  the  weight  of  the  pillar  of  water 
<i/  A  fl  D,  if  the  pipe  be  perpendicular.  If  the 
be  Handing  aflope,  the  prelTure  which  is  to  be  balanced 
■  is  ftill  equal  to  the  weight  of  a  pillar  of  water  of  this 
.perpendicular  height,  and  having  thefurface  of  the  piiton 

for  Itsbafe.  ,,  ,  r 

Such  is  the  fimpleft,  and,  we  may  add,  by  tar  tne 
beft,formof  the  forcing  and  lifting  pumps;  but  it  is  not 
the  mofl:  ufual.  Circumftances  of  convenience,  econo¬ 
my,  and  more  frequently  of  fancy  and  habit,  have  cau- 
fed  the  pump-makers  to  deviate  greatly  from  this  form. 

It  is  not  ufual  to  have  the  working  barrel  in  the  water; 
this,  efpecially  in  deep  wells,  makes  it  of  difficult  acceh 
for  repairs,  and  requires  long  pillon  rods.  This  would 
not  do  in  a  forcing  pump,  becaufe  they  would  bend, 
ui  W^e  have  fuppofed,  in  our  account  of  the  lifting  pump, 
giving  the  I  of  ^he  pifton  always  terminated  at  the  fur- 

piftona  ,  the  water  in  the  ciftern.  This  we  did  in  order 

that  the  barrel  might  always  be  filled  by  the  preflure 
•of  the  furronnding  water.  But  1 1  us  fuppofe  that  the 
rife  of  the  pifton  does  not  end  here,  and  that  it  is  gra¬ 
dually  drawn  up  to  the  very  top  :  it  is  plain  that  the 
preflure  of  the  atmofphere  is  by  this  means  taken  ofr 
from  the  water  in  the  pipe  (fee  Pneumatics),  it 

remains  preffing  on  the  water  of  the  ciftern.  It  will 
therefore  caufe  the  water  to  follow  the  pifton  as  it  nfes 
through  the  pipe,  and  it  will  raife  it  in  this  way  33  feet 
at  a  medium.  If,  therefore,  the  fpout  D  is  not  more 
than  33  feet  above  the  furface  of  the  water  in  the  ci¬ 
ftern,  the  pipe  will  be  full  of  water  when  the  pifton  is 
at  D.  Let  it  be  piiftied  down  to  the  bottom  ;  the  win¬ 
ter  will  remain  in  the  pipe,  bccaufe  the  valve  G  will 
*fhut:  and  thus  we  may  give  the  pifton  a  ftroke  of  any 
length  not  exceeding  33  feet.  If  we  raife  it  higher 
than  this,  the  waiter  will  not  follow  ;  but  it  will  remain 
jn  the  pipe,  to  be  lifted  by  the  pifton,  after  it  has  been 
S’  pulhed  down  through  it  to  the  bottom. 

Inconveni-  Put  It  is  not  nccefiary’,  and  would  be  very  inconve- 
<;nt  to  give  the  pifton  fo  long  a  ftroke.  I  he  great 

neceflary.  ^  render  cffediial  the  reciprocation 

of  a  (hort  ftroke  which  we  can  command,  while  fuch  a 
long  ftroke  is  generally  out  of  our  power.^  Suppofe 
that  the  pifton  is  pufhed  down  only  to  ^  ;  it  will  then 
have  a  column  b f  Incumbent  on  It,  and  it  will  lift  this 
column  when  again  drawn  up.  And  this  operation 
may  be  repeated  like  the  former,  when  the  pifton  was 
always  under  water;  for  the  preflfure  of  the  atmofphere 
will  always  caufe  the  water  to  follow  the  pifton  to  the 
height  of  33  feet. 

Nor  is  it  neceffary  that  the  fixed  valve  G  be  placed 
at  the  lower  orifice  of  the  pipe,  nor  even  under  water. 

For,  while  things  are  in  the  ftate  now  defcribed,  the 
pifton  drawn  up  to  /,  and  the  wliole  pipe  full  of  wa¬ 
ter  ;  if  we  fuppofe  another  valve  placed  at  b  above  the 
furface  of  the  ciftern,  this  valve  can  do  no  harm.  Now 
let  the  pifton  defeend,  both  valves  G  and  b  will  flint. 

Gmay  now  be  removed,  and  the  water  will  remain  flip- 
ported  In  the  fpace  b  G  by  the  air ;  and  now  the  alter¬ 
nate  motions  of  the  pifton  v/IU  produce  the  fame  cfleft 
as  before. 

*  We  found  In  the  former  cafe  that  the  pifton  was  car¬ 
rying  a  load  equal  to  the  weight  of  a  pillar  of  water  of 
ccrana  the  height  AD,  becaufc  the  furrounding  water  could 
prefTurft  of  only  fupport  It  at  its  own  level.  Let  us  fee  what  change 
the  atmo-  is  produced  by  the  affiftance  of  the  preflure  of  the  at- 
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Let  the  under  furface  of  the  pifton  be  at 
when  the  pifton  was  at/,  33  feet  above  the  furface  of 
the  ciftern,  the  water  was  ralfed  to  that  height  by  the 
prefTiire  of  the  atmofphere.  Suppofe  a  partition  made 
at  3  by  a  thin  plate,  and  all  the  water  above  it  taken 
away.  Now  pierce  a  hole  in  this  plate.  The  preflure  of 
the  atmofphere  was  able  to  carry  the  whole  column /j. 
Part  of  this  column  is  now  removed,  and^  the  remainder 
is  not  a  balance  for  the  air^s  preflure.  Phis  will  therefore 
caufe  the  water  to  fpout  up  through  this  hole  and  rife 
to/.  Therefore  the  under  furface  of  this  plate  Is  pref- 
fed  up  by  the  contiguous  water  with  a  force  equal  to 
the  weight  of  that  pillar  of  water  which  it  formerly 
fupported ;  that  Is,  with  a  force  equal  to  the  weight  of 
the  pillar  fb.  Now,  the  under  furface  of  the  pifton, 

when  at  b^  Is  In  the  fame  fituatlon.  It  is  pi  efled  upvvaids 
by  the  water  below  it,  with  a  force  equal  to  the  weight 
of  the  column  fb  :  But  it  Is  preffed  downwards  by  the 
whole  preffure  of  the  atmofphere,  which  prefles  on  all 
bodies  ;  that  is,  with  the  weight  of  the  pillar /^7.  On 
the  whole,  therefore,  It  is  preffed  downwards  by  a  force 
equal  to  the  difference  of  the  weights  of  the  pillars /« 
and  fb  ;  that  is,  by  a  force  equal  to  the  weight  of  the 

pillar  b  a.  .  1  • 

It  may  be  conceived  better  perhaps  in  this  way. 
When  the  pifton  was  under  the  fiiiface  of  the  water  In 
the  ciftern,  it  was  equally  prefled  on  both  fides,  both  by 
the  water  and  atmofphere.  The  atmofphere  exerted  its 
preflure  on  it  by  the  Intci  ventlon  of  the  water  ;  which 
being,  to  all  fenfe,  a  perfcift  fluid,  propagates  every  ex¬ 
ternal  preffure  uiidimlnlflied.  When  the  pifton  Is  drawn 
up  above  the  furface  of  the  pit-water,  the  atmofphere 
continues  to  prefs  on  its  upper  furface  with  its  \^hole 
wo'ight,  through  the  Intervention  of  the  water  which 
lies  above  It ;  and  Its  preffure  muft  therefore  be  added 
to  that  of  the  Incumbent  water.  It  alfo  continues  to 
prefs  on  the  under  furface  of  the  pifton  by  the  inlcrven- 
tion  of  the  water;  that  is,  it  prefles  this  water  to  the 
pifton.  But,  in  doing  this,  it  carries  the  weight  of 
this  water  which  it  is  preffing  on  the  pifton.  The  pref- 
fiirc  on  the  pifton  therefore  is  only  the  excefs  of  the 
whole  preffure  of  the  atmofphere  above  the  weight  of 
the  column  of  water  which  it  Is  fupporting.  1  here- 
fore  the  difference  of  atmofpheric  prcffiirc  on  the  upper 
and  under  furfaces  of  the  pifton  is  precifely  equal  to  the 
weight  of  the  column  of  water  Tupported  in  the  ]u*pe  by 
the  air.  It  is  not,  however,  the  individual  weight  of 
this  column  that  loads  the  pifton  ;  it  Is  the  part  of  the 
preffure  of  the  atmofphere  on  its  upper  furface,  which 
Is  not  balanced  by  its  prefliire  on  the  under  furface. 

In  attempting  tlierefore  to  draw  up  the  pifton,  wa'  have 
to  fnrmount  this  unbalanced  part  of  the  preffure  of  the 
atniofphcre,  and  alfo  the  weight  'of  the  water  which 
lies  above  the  pifton,  and  muft  be  lifted  by  it:  and  thus 
the  whole  oppofing  prefi’nre  is  the  fame  as  before,  name¬ 
ly,  the  weight  of  the  whole  vertical  pillar  reaching  fronn 
the  furface  of  the  water  In  the  ciftern  to  the  place  of 
delivery.  Part  of  this  weight  Is  immediately  can  led  by 
the  preffure  of  the  atmofphere';  but.  In  lieu  of  it,  there 
is  an  equal  part  of  this  preffure  of  the  atmofphere  ab- 
ftrafted  from  the  under  furface  of  the  pifton,  while  Its 
upper  furface  fuftalns  Its  whole  preffure. 

So  far,  then,  thefe  two  ftates  of  the  pump 
But  they  differ  exceedingly  In  their  mode  of  operation 
and  there  are  fpme  circumftances  not  very  obvious  which 
muft  be  attended  to,  in  order  that  the  pump  may  deli- 
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ver  any  water  at  the  fpout  D.  This  requires,  therefore, 
a  fcrious  examination. 

Let  the  fixed  valve  G  (fig.  4.)  be  fuppofed  at  the 
fnrface  of  the  cillern  water.  Let  M  w  be  the  loweft, 
and  N  n  the  higheft,  pofitions  of  the  piilon,  and  let 
be  the  height  of  a  column  of  water  equipon¬ 
derant  with  the  atmofphere. 

When  the  pump  is  filled,  not  with  water,  but  with 
air,  and  the  pifton  is  in  its  lowed:  pofition,  and  all  in 
equilibrio,  the  internal  air  has  the  fame  denfity  and 
elaflicity  with  the  externjal.  The  fpace  MA  a  w,  there¬ 
fore,  contains  air  of  the  common  denfity  and  eladicity. 
Thefe  may  be  meafured  by  hy  or  the  weight  of  a  co¬ 
lumn  of  water  whofe  height  is  h.  Now,  let  the  pfilon 
be  drawn  up  to  N  n.  The  air  which  occupied  the  fpace 
MA  a  m  now  occupies  the  fpace  NA  w,  and  its  denli- 

MA  am  ,  n-  .  .  T  •  -n  1  1 

ty  IS  now  -  Its  elafticity  is  now  diminilhed,  be¬ 

ing  proportionable  to  its  denfity  (fee  Pneumatic's),  and 
no  longer  balances  the  prcfl'ure  of  the  atmofphere.  The 
valve  G  will  therefore  be  forced  up  by  the  water,  which 
will  rife  to  fome  height  SA.  Now  let  the  pi fton  again 
defeend  to  Mw.  It  cannot  do  this  with  its  valve  fiuit; 
for  when  it  comes  down  fo  far  as  to  reduce  the  air  again 
to  its  common  denfity,  it  is  not  yet  at  M,  bccaufe  the 
fpace  below  it  has  been  diminilhed  by  the  water  which 
got  into  the  pipe,  and  is  retained  there  by  the  valve  G» 
'^Idie  pifton  valve,  therefore,  opeils  by  the  air  which  we 
thus  attempt  to  comprefs,  and  the  fwperfluous  air 
cfcapes.  When  the  pifton  has  got  to  M,  the  air  is 
again  of  the  common  denfity,  and  occupies  the  fpace 
MSjw?.  Now  draw  the  pifton  up  to  N.  This  air  will 
expand  into  the  fpace  NS  jn,  and  its  denfity  will  be  re- 

MS  5  m 

duced  to  ^^id  its  elafticity  wiH  no  longer  ba¬ 

lance  the  prefture  of  the  atmofphere,  and  more  water 
will  enter,  and  it  will  rife  higher.  This  will  go  on 
continually.  But  it  may  happen  that  the  water  will 
never  rife  fo  high  as  to  reach  the  pifton,  even  though 
not  33  feet  above  the  water  in  the  ciftern  :  For  the  fuc- 
ceffive  diminutions  of  denfity  and  elafticity  are  a  feries 
cf  quantities  that  decreafe  geometrically,  and  therefore 
will  have  a  limit.  Let  us  fee  what  determines  this  li¬ 
mit. 

At  whatever  height  the  water  ftands  in  the  lower 
part  of  the  pipe,  the  weight  of  the  column  of  w^ater 
SA^z  together  with  the  remaining  elafticity  of  the  air 
above  it,  exaftly  balances  the  prefTurc  of  the  atmofphere 
(fee  Pneumatics,  n°io8.)  Now  the  elafticity  of  the  air 

jn  the  fpace  NSx«  is  equal  to  Therefore, 

in  the  cafe  where  the  limit  obtains,  and  the  water  lifes 

no  farther,  we  muft  have  /jzr  AS+A  or,  becaufe 

NS  s  ‘  ’ 

the  column  is  of  the  fame  diameter  throughout,  h  zz: 

,  „  .  MS  MS 

*^^+^’NS  ''ns  =  — ^S,  =  HS,  and  NS  :  MS 
—HA  :  HS,  and  NS— MS  :  NSrrHA— HS  :  HA,  or 
NM:NSz=AS:  AH,  and  NMxAHzrNSxAS.— 

Ih^efore,  if  AN,  the  diftance  of  the  pifton  in  its 
^  highelt  pofition  from  the  water  in  the  ciftern,  and  NM 
the  length  of  its  ftroke,  be  given,  there  is  a  certain  de- 
terniined  height  AS  to  which  the  water  can  be  raifed 
by  the  preffure  of  the  dr  :  For  AH  is  a  conftant  quan- 
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tity ;  and  therefore  when  MN  is  given,  the  rcftangic  Pump. 
ASxSN  is  given.  If  this  height  AS  be  lefs  than  that 
of  the  pifton  in  its  loweft  pofition,  Nthe  pump  will  raife 
no  water,  although  AN  may  be  lefs  than  AH.  Yet 
the  fame  pump  will  raife  water  veiy  effecftual  ly,  if  it  be 
firft  of  all  filled  with  water  ;  and  we  have  feen  profef- 
fional  engineers  much  puzzled  by  this  capricious  failure 
of  their  pumps.  A  little  knowledge  of  the  principles 
would  have  prevented  their  <lifappointment.  ir 

To  infure  the  delivery  of  water  by  the  pump,  the 
ftroke  muft  be  fuch  that  the  redangle  MNxAH  rnay 
•be  greater  than  any  redangle  that  can  be  made  of  the  water!^^  ^ 
parts  of  AN,  that  is,  greater  than  the  fquare  of  half 
AN.  Or,  if  the  length  of  the  ftroke  be  already  fixed 
by  other  circnmftances,  which  is  a  common  cafe,  we  muft: 
make  AN  fo  ftiqrt  that  the  fquare  of  its  half,  meafured 
in  feet,  ftiall  be  lefs  than  33  times  the  ftroke  of  the 
pifton. 

Suppofe  that  the  fixed  valve,  inftead  of  being  at  the 
furface  of  the  water  in  the  ciftern,  is  at  S,  or  any  where 
between  S  and  A,  the  performance  of  the  pump  will 
be  the  fame  as  before  :  But  if  it  be  placed  anywhere 
above  S,  it  will  be  veiy^  different.  Let  it  be  at  T.  It 
is  plain  that  when  the  pifton  is  piifhed  down  from  N  to 
M,  the  valve  at  T  prevents  any  air  from  getting  down; 
and  therefore,^  when  the  pifton  is  drawn  up  again,  the 
air  contained  in  the  fpace  MT  t  m  will  expand  into  the 

fpace  NT/;/,  and  its  denfity  will  be  -MZ!  This  is  lefs 

NT* 

MS 

than  which  expreffes  the  denfity  of  the  air  whick 

was  left  in  the  fpace  TS  j/  by  the  former  operations.— 

The  air,  therefore,  in  TS  s  t  will  alfo  expand,  will  open 
the  valve,  and  now  the  w^ater  will  rife  above  S.  The 
proportion  of  NS  to  NT  may  evidently  be  fuch  that  tlie 
water  will  even  get  above  the  valve  T.  This  diminifties 
the  fpace  NT  /  n  ;  and  therefore,  when  the  pifton  has 
been  puftied  down  to  M,  and  again  drawn  up  to  N,  the 
air  will  be  ftill  more  rarefied,  and  the  water  will  rife  lUli 
higher.  The  foregoing  reafoning,  however,  i^fiiflici- 
ent  to  (how  that  there  may  ftill  be  a  height  which  the 
water  will  not  pafs,  aiid  that  this  height  depends  on  the 
proportion  between  the  ftroke  of  the  pifton  and  its  dif¬ 
tance  from  the  water  in  the  ciftern.  We  need  not  give 
the  determination,  becaufc  it  will  come  in  afterwards  in 
combination  with  other  circnmftances.  It  is  enough 
that  the  reader  fees  the  phyfical  caufes  of  this  limitation : 

And,  laftly,  we  fee  plainly  that  the  utmoft  fecurity  will 
be  given  for  the  perfonnance  of  the  pump,  when  the 
fixed  valve  is  fo  placed  that  the  pifton,  when  in  its  loweft: 
pofition,  ftiall  come  into  conta(fl  with  it.  In  this  cafe,  .r  t 
the  rarefaftion  of  the  air  will  be  the  completeft  poffible ; 
and,  if  there  were  no  fpace  left  between  the  piilon  and 
valve,  and  all  were  perfedly  air-tight,  the  rarefac^tion 
would  be  complete,  and  the  valve  might  be  any  thing 
lefs  than  33  feet  from  the  furface  of  the  water  in  the 
ciftern.  •  , 

But  this  perfed  conta6l  and  tightnefsis  unattainable; 
and  though  the  pump  may  be  full  of  water,  Its  conti¬ 
nual  downward  piefture  caufes  it  to  filtrate  flowly 
through  every  crevice,  and  the  air  enters  through  ev^ry 
pore,  and  even  difengages  Itfelf  from  the  water,  with 
which  a  confiderable  poilion  had  been  chemically  com¬ 
bined.  The  pump  by  this  means  lofes  water,  and  it 
requires  fcveral  ftjokes  of  briftc  working  to  fid  it  again: 

and 
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Pump,  and  If  the  leathers  have  become  dry,  fo  much  admiflion 
n\ay  be  given  to  the  air,  that  the  pump  will  not  fill  itfelf 
with  water  by  any  •working.  It  is  then  neceflary  to  pour 
water  into  it,  which  fhuts  up  thefe  paflages,  and  foon 
fets  all  to  rights  again.  For  thefe  reafons,  it  is  always 
prudent  to  place  the  fixed  valve  as  low  as  other  circuin- 
jlances  will  permit,  and  to  make  the  pifton  rod  of  fucli 
a  length,  that  when  it  is  at  the  bottom  of  its  ftroke  it 
fhall  be  almoft  in  contadl  with  the  valve.  When  we 
are  not  limited  by  other  circumftanccs,  it  is  evident  that 
the  bell  pofiible  form  is  to  have  both  the  piftoii  and  the 
fixed  valve  under  the  furface  of  the  water  of  the  clitern. 

In  this  fituation  they  are  always  wet  and  air-tight.  The  ^  r  ,  t  ,  r  r 

chief  obieaion  is,  that  by  this  difpofition  they  arc  not  air-tight;  for  it  caufes  the  leather  to  wear  through  ve^ 


the  cone  ;  the  farther  the  better :  and  the  whole  muft  ^ 

be  of  uniform  thicknefs  all  round,  fo  as  to  fuffer  equal  ^r— ' 

Compreffion  between  the  cone  and  the  working  barrel,  j^ecelfity  o£ 
The  feam  or  joint  of  the  two  ends  of  this  band  miifl  air  tight- 
bc  made  very  clofe,  but  not  fewed  or  ftitched  together,  nefs  not 
This  would  occafion  bumps  or  inequalities,  which  ^ 

fpoil  its  tightnefs;  and  no  harm  can  refult  from  the  want 
of  it,  becaufe  the  two  edges  will  be  fqueezed  clofe  to¬ 
gether  by  the  comprefiion  in  the  barrel.  It  is  by  no  ^ 
means  nccelfary  that  this  comprefiion  be  great.  This 
is  a  very  detrimental  error  of  the  pump-makers.  It 
occafions  enormous  fridfion,  and  deftroys  the  very  pur- 
pofe  which  they  have  in  view,  viz.  rendering  the  pifton 
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eafily  come  at  when  needing  repair,  '^lliis  is  a  material 
objedlion  in  deep  mines.  In  fuch  fituations,  therefore, 
we  muft  make  the  beft' compenfation  of  different  cir- 
cumftances  that  we  can.  It  is  iifual  to  place  the  fixed 
valve  at  a  moderate  dlftance  from  the  furface  of  the  wa¬ 
ter,  and  to  have  a  hole  in  the  fide  of  the  pipe,  by 
which  it  may  be  got  out.  This  is  carefully  fliut  up  by 
a  plate  firmly  fere  wed  on,  with  leather  or  cement  be¬ 
tween  the  parts.  This  is  called  the  cinck  door.  It 
would,  in  every  cafe,  be  very  proper  to  have  a  fixed 
■'■"alve  in  the  lower  end  of  the  pipe.  T  his  would  com¬ 
bine  all  advantages.  Being  always  tight,  the  pipe  would 
retain  the  water,  and  it  would  leave  to  the  valve  above 
it  its  full  effe6l  of  increafing  the  rarefaction.  A  fimi- 
lar  hole  is  made  in  the  working  barrel,  a  little  above  the 
higlieft  pofition  of  the  pifton.  When  this  needs  repair, 
it  can  be  got  at  through  this  hole,  without  the  imnienfe 
trouble  of  drawing  up  the  whole  rods. 

Thus  we  have  conduCted  the  reader  ftep  by  ftep,  from 
the  fimpleft  form  of  the  pump  to  that  which  long  ex¬ 
perience  has  at  laft  felcCted  as  the  moft  generally  conve¬ 
nient.  This  we  ftiall  now  deferibe  in  fome  detail. 

The  Sucking  Pump  confifts  of  two  pipes  DCCD, 
BAAB  (fig.  5.);  of  which  the/ormer  is  called  the  Bar-. 
reU  or  die  Working  Barrel^  and  the  other  is  called  the 
Sudion-pipCy  and  is  commonly  of  a  fmaller  diameter. — 
Thefe  are  joined  by  means  of  ftanches  E,  F,  pierced 
with  holes  to  receive  ferewed  bolts.  A  ring  of  lea¬ 
ther,  or  of  lead,  covered  with  a  proper  cement,  is  put 
between  them;  which,  being  ftrongly  comprefied  by 
the  fciew-bolts,  renders  the  Joint  perftCdy  air-tight. — 
The  lower  end  A  of  the  fuClion-pipe  is  commonly  fpread 
out  a  little  to  facilitate  the  entry  of  the  water,  and 
frequendy  has  a  grating  acrofs  it  at  A  A  to  keep  out  filth 
or  gravel.  1  his  is  immerged  in  the  ftanding  water  YZ. 
The  working  barrel  is  cylindrical,  as  evenly  and  fmooth- 
ly  bored  as  pofiible,  that  the  pifton  may  fill  it  exaCdy 
through  its  whole  length,  and  move  along  it  with  as 
little  friction  as  may  be  confiftent  with  air-tightnefs. 

The  pifton  is  a  fort  of  truncated  cone  OPKL,  gene¬ 
rally  made  of  wood  not  apt  to  Ipllt,  fuch  as  elm  or 
beech.  The  fmall  end  of  it  is  cut  oft  at  the  Tides,  fo 
as  to  form  a  fort  of  arch  OQP>  by  which  it  is  faft- 
ened  to  the  iron  rod  or  fpear.  It  is  exhibited  in  difier- 
ent  politions  in  figures  6,  7.  which  will  give  a  more  di- 
itiiidt  notion  of  it  than  any  dcfcriptlon.  '1  he  two  ends 
of  fcie  conical  part  may  be  hooped  with  brafs.  1  his 
cone  has  its  larger  end  furrounded  with  a  ring  or  band 
of  ftrong  leather  faftened  with  nails,  or  by  a  copper 
hoop,  which  is  driven  on  it  at  the  fmaller  end.  This 
band  fiiouid  reach  to  fome  diftance  beyond  the  bafe  of 


edge  of  the  cone,  and  it  alfo  wears  the 
This  very  foon  becomes  wide  in  that 


foon  at  th<? 
working  barrel. 

part  which  is  continually  pafled  over  by  the  pifton,  while 
the  mouth  remains  of  its  original  diameter,  and  it  be¬ 
comes  impofiible  to  thruft  in  a  pifton  which  fiiall  com- 
pletely  fill  the  worn  part.  Now,  a  very  moderate  pref-  An  eafy 
Ture  is  fufficient  for  rendering  the  pump  pcrfcdlly  tight,  mode  of 
and  a  piece  of  glove  leather  would  be  fufiiciciit  for 
purpoie,  if  loofe  or  detached  from  the  folld  cone  ;  f#r 
Tuppofe  fuch  a  loofe  and  flexible,  but  impervious,  band 
of  leather  put  round  the  pifton,  and  put  into  the  barrel; 
a  '^1  let  it  even  be  fuppofed  that  the  cone  does  not  com- 
prefs  it  in  the  fmalleft  degree  to  Its  Internal  furface.-— 

Pour  a  little  water  carefully  Into  the  infidc  of  this  fort 
of  cup  or  difh  ;  It  will  caufe  it  to  fwell  out  a  little, 
and  apply  itfelf  clofe  to  the  barrel  all  round,  and  even 
adjuft  itfelf  to  all  its  inequalities.  Let  us  fuppofc  it  to 
touch  the  barrel  in  a  ring  of  an  inch  broad  all  round. 

We  can  eafily  compute  the  force  with  which  it  is  pref- 
fcd.  It  Is  half  the  weight  of  a  ring  of  water  an  inch 
deep  and  an  inch  broad.  Tliis  Is  a  trifle,  and  the  fric¬ 
tion  occafion ed  by  it  not  worth  regarding  ;  yet  this 
trifling  preflure  is  fufiicleiit  to  make  the  paflage  per¬ 
fectly  impervious,  even  by  the  moft  enormous  preflure 
of  a  high  column  of  incumbent  water  :  for  let  this 
prefTure  be  ever  fo  great,  the  preflure  by  which  the  lea¬ 
ther  adheres  to  the  barrel  always  exceeds  it,  becaufc  the 
incumbent  fluid  has  no  preponderating  power  by  which 
it  can  force  its  way  between  them,  and  it  muft  infinuate 
itfelf  precifely  fo  far,  that  its  prefTure  on  the  infide  of 
the  leather  fhall  ftill  exceed,  and  only  exceed,  the  pref- 
fure  by  which  it  endeavours  to  infinuate  itfelf ;  and  thus 
the  pifton  becomes  perftCfly  tight  with  the  fmalleft  pof- 
fible  friCIion.  This  reafoning  is  perhaps  too  refined  tor 
the  uninftruCted  artift,  and  probably  will  not  perfuadc 
him.  To  fuch  we  would  recommend  an  examination  j5 
of  the  piftons  and  valves  contrived  and  executed  by  that  Proved  to 
artift,  v^hofe  flcill  far  furpafl'es  our  higheft  conceptions, 
the  all- wife  Creator  of  this  world.  The  valves  which  ^ 

Unit  up  the  paflages  of  the  veins,  and  this  in  places 
where  an  extravafatloii  would  be  followed  by  inftant 
death,  are  cups  of  thin  membrane,  which  adhere  to 
the  tides  of  the  channel  about  half  way  round,  and 
arc  detached  in  the  reft  of  their  circumference.  When 
the  blood  comes  in  the  oppofite  diredlion,  it  piiflies  the 
membrane  afide,  and  has  a  paflage  perfecSlly  tree.  But 
a  ftagnation  of  motion  allows  the  tone  of  the  miifciilar 
(perhaps)  incinbvaue,  to  rcftorc  it  to  Its  naturallhape,  and 
the  leail  motion  In  the  oppofite  direction  caufes  it  inftant- 
ly  to  clap  clofe  to  the  tides  of  the  vein,  and  then  no 
prefTure  whatever  can  force  a  paflage.  We  fliali  recur 
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to  this  again,  when  defcribing  the  various  contrivances 
of  valve^  &G.  What  we  have  faid  is  enough  for  fup- 
porting  our  direftions  for  conftruaing  a  tight  plllon. 
But  we  recommended  thick  and  ilrong^  leather,  while 
our  prefent  reafoning  feems  to  render  thin  leather  pre¬ 
ferable.  If  the  leather  be  thin,  and  the  folid  pifton  in 
any  part  does  not  prefs  it  gently  to  the  barrel,^  there 
will  be  in  this  part  an  unbalanced  prefTure  of  the  incum¬ 
bent  column  of  water,  which  would  inftantly  buril  even 
a  ftrong  leather  bag  ;  but  when  the  folid  pifton,  cover^ 
ed  with  leather,  exadly  fills  the  barrel,  and  is  even  pref- 
fed  a  little  to  it,  there  is  no  fuch  rifli  ;  and  now  that 
part  of  the  leather  band  which  reaches  beyond  the  folid 
pifton  performs  its  office  in  the  completeft  manner.  We 
do  not  hefitate,  therefore,  to*  recommend  this  form  of  a 
pifton,  which  is  the  moft  common  and  fimple  of  all,  as 
preferable,  when  well  executed,  to  any  of  thofe  more 
artificial,  and  frequently  very  ingenious,  conftrudions,  * 
which  we  have  met  with  in  the  works  of  the  iirft  engi¬ 
neers.  To  proceed,  then,  with  our  defcription  of  the 
fucking-pump. 

Further  dc-  At  the  joining  of  the  working  barrel  with  the  fuc- 
fcription  of  tion  pipe  there  is  a  hole  H,  covered  with  a  valve  open- 
the  fucking- 1 This  hole  H  is  either  made  in  a  plate 
which  makes  a  part  of  the  fudfion-pipe,  being  caft  along 
wdth  it,  or  it  is  made  in  a  feparate  plate.  This  laft  is 
the  moil  convenient,  being  eafily  removed  and  replaced. 
Different  views  are  given  of  this  valve  in  fig»  8,  9,  10. 
The  diameter  EF  (fig.  10.)  of  this  plate  is  the  fame 
with  that  of  the  flanclies,  and  it  has  heles  coiTefpond- 
ing  to  them,  through  which  their  bolts  pafs  which  keep 
all  together.  A  ring  of  thick  leather  NKL  is  applied 
to  this  plate,  having  a  part  cut  out  between  N  and  L, 
to  make  room  for  another  piece  of  ftrong  leather  NR 
(fig.  9.)  which  compofes  the  valve.  The  circular  part 
of  this  valve  is  broader  than  the  hole  in  the  middle  of 
fig.  lo,  but  not  quite  fo  broad  as  to  fill  up  the  infide 
of  the  ring  of  leather  OQP  of  this  fig.  which  is  the 
fame  with  GKT  of  fig.  10.  The  middle,  of  this  lea¬ 
ther  valve  is  ftrengthened  by  two  brafs  (not  iron) 
plates,  the  uppermoft  of  which  is  feen  at  R  of  fig.  9  • 
the  one  on  its  underfide  Is  a  little  fmaller  than  the  hole 
in  the  valve-plate,  that  it  may  go  freely  in  ;  and  the  up¬ 
per  plate  R  is  larger  than  this  hole,  that  it  may  com- 
prefs  the  leather  to  its  brim  all  round.  It  is  evident, 
that  when  this  plate  with  its  leathers  is  put  between 
the  joint  flanches,  and  all  is  ferewed  together,  the  tail 
of  leather  N  of  fig.  9.  will  be  comprefl'ed  between  the 
plates,  and  form  a  hinge,  on  which  the  valve  can  turn, 
rifing  and  falling.  There  is  a  fimilar  valve  faflened  to 
the  upper  fide,  or  broadeft  bafe  of  the  pifton.  This  de- 
feription  ferves  for  both  valves,  and  in  general  for  moft 
valves  which  are  to  be  found  In  any  parts  of  a  pump. 

The  reader  will  now  underftand,  without  any  repeti¬ 
tion,  the  procefs  of  the  whole  operation  of  a  fucking- 
pump.  The  pifton  rarefies  the  air  in  the  working  bar¬ 
rel,  and  that  in  the  fudlion-pipe  expands  thro’  the  valve 
Into  the  barrel ;  and,  being  no  longer  a  balance  for  the 
atmofpheric  prefTure,  the  water  rifes  into  the  fiuftion- 
pipe  ;  another  ftrokc  of  the  pifton  produces  a  fimilar 
efFe(ft,  and  the  water  rifes  farther,  but  by  a  fmaller 
ftep  than  by  the  preceding  ftroke :  by  repeating  the 
ftrokes  of  the  pifton,  the  water  gets  Into  the  barrel;  and 
when  the  pifton  is  now  puflied  down  through  it,  it  gets 
above  the  pifton^  and  muft  now  be  lifted  up  to  any 
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height.  The  fuftion-pipe  is  commonly  of  fmaller  fize  Pump, 
than  the  working  barrel,  for  the  fake  of  economy.  It 
is  not  neceffary  that  It  be  fo  wide ;  but  it  may  be,  and 
often  is,  made  too  fmall.  It  fhould  be  of  fuch  a  fize, 
that  the  prefTure  of  the  atmofphere  may  be  able  to  fill 
the  barrel  with  water  as  faft  as  the  pifton  rifes.  If  a 
void  Is  left  below  the  pifton,  it  is  evident  that  the  pi¬ 
fton  muft  be  carrying  the  whole  weight  of  the  atmo¬ 
fphere,  befides  the  water  which  Is  lying  above  It.  Nay, 
if  the  pipe  be  only  fo  wide,  that  the  barrel  fhall  fill 
precifely  as  faft  as  the  pifton  rifes,  it  muft  fuftain  all 
this  prefTure.  The  fiuftion-pipe  fhould  be  wider  than 
this,  that  all  the  prefTure  of  the  atmofphere  which  ex¬ 
ceeds  the  weight  of  the  pillar  in  the  fudllon-pipe  may 
be  employed  in  preffing  it  on  the  under  furface  of  the 
pifton,  and  thus  diminifh  the  load.  It  cannot  be  made* 
too  wide;  and  too  ftrift  an  economy  in  this  refpe^I  may* 
very  fenfibly  diminifh  the  performance  of  the  pump^ 
and  more  than  defeat  its  own  puipofe.  This  is  moft 
likely  when  the  fu<ftion-pipe  is  long,  becaufe  there  the> 
length  of  the  pillar  of  water  nearly  balances  the  air’s* 
prefTure,  and  leaves  very  little  accelerating  force ;  fo* 
that  water  will  rife  hut  flowly  even  in  the  wideft  pipe* 

All  thefe  things  will  be  made  the  fubjedls  of  computa¬ 
tion  afterwards. 

Iv  is  plain  that  there  will  be  limitations  to  the  rife 
of  the  water  in  the  fu£lion*pipe,  fimilar  to  what  we 
found  when  the  whole  pump  was  an  uniform  cylinder* 

Let  a  be  the  height  of  the  fixed  valve  above  the  water 
in  the  ciftern  :  let  B  and  h  be  the  fpaces  in  cubic  mea- 
fure  between  this  valve  and  the  pifton  in  its  higheft  and 
loweft  pofitions,  and  therefore  exprefs  the  bulks  of  th© 
air  which  may  occupy  thefe  fpaces :  let  y  be  the  di- 
flance  between  the  fixed  valve  and  the  water  In  the  fuc- 
tlon-pipc,  when  it  has  attained  Its  greateft  height  by 
the  rarefadlion  of  the  air  above  It :  let  h  be  the  height 
of  a  column  of  water  in  equilibrio,  with  the  whole 
prefTure  of  the  atmofphere,  and  therefore  having  Its 
weight  in  equilillbrio  with  the  elafticity  of  common  air  : 
and  let  x  be  the  height  of  the  column  whofe  weight 
balances  the  elafticity  of  the  air  In  the  fudlion-pipe; 
when  rai'efied  as  much  as  It  can  be  by  the  adlion  of  the 
pifton,  the  water  Handing  at  the  height  a — y. 

Then,  becaufe  this  dafticity,  together  with  the 
column  a^y  in  the  fu£lion-pipe,  muft  balance  the 
whole  prefTure  of  the  atmofphere,  (fee  Pneumatics, 
n®  108.  ),  we  muft  have  h  zz  x  a  —  y,  and  y  -f- 

X  — 

When  the  pifton  was  In  its  loweft  pofition,  the  bulk 
of  the  air  between  it  and  the  fixed  valve  was  b,  Sup- 
pofe  the  valve  kept  fhiit,  and  the  pifton  raifed  to  Its 
liigheft  pofition,  the  bulk  will  be  B,  and  ita  denfity 
b  ,  :  . 

and  its  elafticity,  or  the  height  of  the  column  whofe 

weieht  will  balance  it,  will  be  h  If  the  air  in  the 

®  Jd 

fu(ftIon-pipe  be  denfer  than  this,  and  confequently  more 
elaftic,  it  will  lift  the  valve,  and  fome  will  come  in  ; 
therefore,  when  the  pump  has  rarefied  the  air  as  much 
as  it  can,  fo  that  none  does,  in  fa6t,  come  in,  tha  ela¬ 
fticity  of  the  air  In  the  fu£tion*pipc  mnjl  be  the  lame. 

Therefore  n  =:  A 

We 
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^  pipe  tnufl  generally  have.  The  third  IjNOM  is  pro- 

Therefore  y  =  fl  +  3  perly  the  beginning  of  the  main,  and  is  continued  to 

I _ a*  ♦V.r»  Jrtinf  TK  tVipre*  is  a 

B— 3  . 


Plirp. 
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is  lefs  than 
the  fixed  valve. 


the  water 
But  when 


B 

will  flop  before  It  reaches 

a  is  lefs  than  3,  the  water  will  get  above  the 


will  reach 
the  pifton 


fixed  valve,  y  becoming  negative. 

But  it  does  not  follow  that  the  water 
the  pifton,  that  is,  will  rife  fo  high  that 
will  pafs  through  it  in  its  defeent.  Things  now  come 
into  the  condition  of  a  pump  of  uniform  dimenfions 
from  top  to  bottom  ;  and  this  point  will  be  determined 
by  what  was  faid  when  treating  cf  fuch  a  pump. 

There  is  another  form  of  the  fucking  pump  which  IS  .j  „„„  ....«  — - -  ---  ----- 

much  ufed  in  great  water  works,  and  is  of  equal  effi-  begins  to  expand,  it  ceafes  to  balance  the  preffure  of 
cacywith  the  one  now  deferibed.  It  is  indeed  the  the  atmofpherc,  which  iherefoie  fkuts^thpalve  S.  By 


the  place  of  delivery.  At  the  joint  IK  there  is  a 
hanging  valve  or  clack  S  ;  and  there  is  a  valve  R  on  the 
top  of  the  fu6lioii-pipe. 

The  pifton  PQTV  is  folld,  and  is  faftened  to  a  ftout 
iron  rod  which  goes  through  it,  and  is  fixed  by  a  key 
drawn  through  its  end.  The  body  of  the  pifton  is  a 
fort  of  double  cone,  widening  from  the  middle  to  each 
end,  and  is  covered  with  two  bands  of  very  ftrong 
leather,  fitted  to  it  in  the  manner  already  deferibed.  23 

The  operation  of  this  pump  is  abundantly  fimple. 

When  the  pifton  is  thruft  into  the  pump.  It  pnfhes  the 
air  before  it  through  the  valve  S,  for  the  valve  R  re¬ 
mains  fhut  by  its  own  weight.  When  it  has  reached 
near  the  bottom,  and  is  drawn  up  again,  the  air  which 
filled  the  fmall  fpace  between  the  pifton  and  the  valve 
S  now  expands  into  the  barrel ,  for  as  foon  as  the  air 


And  is  cal¬ 
led  a  lifUng 
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fame  pump  in  an  inverted  pofition.  It  is  reprefented 
in  fig.  II.  where  ABCD  is  the  working  barrel,  im- 
meifed,  with  its  mouth  downwards,  in  the  water  of  the 
ciftern.  It  is  joined  by  means  of  ftanches  to  the  rifing 
pipe  or  MAIN. 

This  ufually  confifts  of  two  parts.  Thenrit,  15Lil 
is  bent  to  one  fide,  that  It  may  give  room  for  the  iron 
frames  TXYV,  which  carries  the  rodjNO  of  the  pifton 
M,  attached  to  the  traverfes  RS,  TOV  of  this  frame. 
The  other  part,  EGHF,  Is  ufually  of  a  lefs  diameter, 
and  Is  continued  to  the  place  of  delivery.  'I  he  pifton 
frame  XTVY  hangs  by  the  rod  Z,  at  the  arm  of  a  lever 
or  working  beam,  not  brought  into  the  figure.  The 
pifton  Is  perforated  like  the  former,  and  Is  furrounded 
like  it  with  a  band  of  leather  in  form  of  a  taper-difti. 
It  has  a  valve  K  on  its  broad  or  upper  bale,  opening 
W'hen  prefied  from  below.  The  upper  end  of  the  work- 
ino-  barrel  is  pierced  with  a  hole,  covered  with  a  valve 

1,  alfo  opening  upw^ards. 

Now  fuppofe  this  apparatus  immerfed  Into  the  ci- 
flerri  till  the  water  is  above  it,  as  marked  by  the  line 

2,  3,  and  the  pifton  drawn  up  till  it  touch  the  end  of 
the  barrel.  When  the  pifton  is  allowed  to  defeend  by  its 
own  weight,  the  water  rifes  up  through  its  valve  K, 
and  fills  the  barrel.  If  the  pifton  be  now  drawn  up  by 
the  moving  power  of  the  machinery  with  which  it  is 
conneded,  the  valve  K  fhuts,  and  the  pifton  pufhes  the 
water  before  it  through  the  valve  I  into  the  main  pipe 
EFGH.  When  the  pifton  is  again  let  down,  the 
valve  I  (huts  by  its  own  welglit  and  the  preffure  of  the 
water  incumbent  on  it,  and  the  barrel  is  again  filled  by 
the  water  of  the  ciftern.  Drawing  up  the  pifton  pufhes 
this  water  into  the  main  pipe,  &c.  and  then  the  water 
is  at  length  delivered  at  the  place  required. 

This  pump  is  ufually  called  the  iij  ting  Ifump;  perhaps 
the  fimpleft  of  all  in  its  principle  and  operation. 

It  needs  no  farther  explanation:  and  we  pioceed  to  de- 
fcrlbe 

The  Forcing  Pump,  reprefented  in  fig.  12.  It 
confifts  of  a  working  barrel  ABCD,  a  fu6lion-pIpe 
CDEF,  and  a  main  or  rifing  pipe.  This  laft  is  ufually 
in  three  joints.  The  firft  GHKI  may  be  confidered  as 
making  part  of  the  working  barrel,  and  is  commonly 
caft  in  one  piece  with  it.  The  fecond  IKLM  is  join¬ 
ed  to  it  by  fianches,  and  forms  the  elbow  which  this 


the  expanfion  of  the  air  in  the  barrel  the  equilibrium 
at  the  valve  R  is  deftroyed,  and  the  air  in  the  fudion- 
pipe  Vhs  the  valve,  and  expands  into  the  barrel ;  confe- 
qucntly  it  ceafes  to  be  a  balance  for  the  preffure  of  the- 
atmofphere,  and  the  water  is  forced  into  the  fudion- 
pipe.  Puling  the  pifton  down  again  forces  the  air  ‘ 
in  the  barrel  through,  the  vtlve  S,  the  valve  R  in  the 
mean  time  fhutting.  Wlien  the  pifton  is  again  drawn- 
up,  S  fliuts,  R  opens,  the  air  in  the  fudion-pipe  dil^rtes 
anew,  and  the  water  rifes  higher  in  It.  Repeating 
thefe  operations,  the  water  gets  at  laft  Into  the  work¬ 
ing  barrel,  and  is  forced  into  the  main  by  piifhlng  down 
the  pifton,  and  is  puflied  along  to^the  place  of  deliver)'.  •  24 

The  operation  of  this  pump  Is  therefore  two-fold.  Is 
fucking  and  forcing.  In  the  firft  op<^ation,  the  fame 
force  muft  be  employed  as  In  the  fucking-piimp,  name¬ 
ly,  a  force  equal  to  the  w  eight  of  a  column  of  W'ater 
having  the  fedion  of  the  pifton  for  its  bafe,  and  the 
height  of  the  pifton  above  the  water  in  the  ^ciftern  for 
its  height.  It  is  for  the  fake  of  this  part  of  the  opera¬ 
tion  that  the  upper  cone  is  added  to  the  pifton.  1  he 
air  and  water  would  pafs  by  the  fides  of  the  lower  cone 
while  the  pifton  is  drawn  up  ;  but  the  leather  of  the- 
upper  cone  applies  to  the  fuiface  of  the  barrel,  and  pre¬ 
vents  this.  'Fhe  fpace  contained  between  the  barrel 
and  the  valve  S  is  a  great  obftrudion  to  this  part  of 
the  operation,  becaufe  this  air  cannot  be  rarefied  to  a 
very  great  degree.  For  this  reafon,  the  fudion-pipe  of 
a  forcing-pump  muft  not  be  made  long.  It  is  not  In¬ 
deed  neceflary;  for  by  placing  the  pump  a  few  feet  lower, 
the  w  ater  w  ill  rife  into  it  without  difficulty,  and  the 
labour  of  fudion  Is  as  much  diminifhed  as  that  of  Iin- 
pulfion  is  increafed.  How^ever,  an  intelligent  artlft 
wdll  always  endeavour  to  make  this  fpace  bctw'eeii  the 
valve  S  and  the  loweft  place  of  the  pifton  as  fmall  as 
poffible. 

The  power  employed  in  forcing  muft  evidently  fur- 
mount  the  prefture  of  the  whole  water  in  the  rifing 
pipe,  and  (independent  of  ^Yhat  is  neceftary  for  giving 
the  water  the  required  velocity,  fo  •  that  the  proper 
quantity  per  hour  may  be  delivered),  the  pifton  has  to 
withftand  a  force  equal  to  the  weight  of  a  column  of 
water  having  the  fedion  of  the  pifton  for  its  bafe,  and 
the  perpendicular  altitude  of  the  place  of  delivery  above 
the  lower  furface  of  the  pifton  lor  its  height.  It  is 
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quite  JndifFerent  in  this  refpe<5l  what  is  the  diameter  of 
the  rifing  pipe ;  becaufe  the  prcfliire  on  the  pifton  de¬ 
pends  on  the  altitude  of  the  water  only,  independent 
of  its  quantity.  We  fliall  even  fee  that  a  finall  rifing 
pipe  will  require  a  greater  force  to  convey  the  water 
along  it  to  any  given  height  or  diflance. 

When  we  would  employ  a  pump  to  raife  water  in 
a  crooked  pipe,  or  in  any  pipe  of  moderate  dimenfions, 
this  form  of  pump,  or  fomething  equivalent,  mull  be 
ufed.  In  bringing  up  great  quantities  of  water  from 
mines,  the  common  fucking-pump  is  generally  employ¬ 
ed,  as  really  the  bell  of  them  all ;  but  it  is  the  molt 
expenfive,  becaufe  it  requires  the  pipe  to  be  perpendi¬ 
cular,  ftraight,  and  of  great  dimenfions,  that  it  may 
contain  the  pifton  rods.  But  this  is  impraaicable  when 
the  pipe  is  crooked. 

If  the  forcing  pump,  conftrndled  in  the  manner  now 
deferibed,  be  employed,  wc  cannot  ufe  forcers  with  long 
rods.  Thefe  would  bend  when  pufhed  down  by  their  fu^ 
ther  extremity.  In  this  cafe,  it  is  ufiial  to  employ  only  a 
fhort  and  ftiff  rod,  and  to  hang  it  by  a  chain,  and  load 
It  with  a  weight  fuperior  to  the  weight  of  water  to  be 
raifed  by  it.  The  machinery  therefore  is  employed, 
not^  in  forcing  the  water  along  the  rifing-pipe,  but  in 
piling  the  weight  which  is  to  produce  this  effed  by 
its  fubfequent  defeent.  ^ 

tins  cafe,  it  would  be  much  better  to  employ  the 
hftmg-pump  of  fig.  1 1.  For  as  the  load  on  the  forcers 
muft  be  greater  than  the  rcfiftances  which  it  mull  fur- 
mount,  the  force  exerted  by^  the  machine  mnft  in  like 
manner  be  grpter  than  this  "load.  This  double  excefs 
would  be  avoided  by  iifing  the  lifting-pump. 

Meafuieef  It  will  readily  occur  to  the  reader  that  the  quantity 
.he  quantu  of  water  delivered  by  any  pump  will  be  in  the  joint 

.  !  for  meafures  the  capacity 

of  that  part  of  the  working  barrel  which  the  pifton 
paifes  over._  The  velocity  of  the  water  in  the  conduit 
pipe,  and  jn  its  paftage  through  every  valve,  will  be 
greater  or  lefs  than  the  velocity  of  the  pifton  in  the 
k-ime  proportion  that  the  ’area  of  the  pifton  or  work¬ 
ing  barrel  is  greater  or  lefs  than  the  area  of  the  conduit 
or  valve.  whatever  quantity  of  water  palTes 

th.ough  any  feaion  of  the  working-barrel  in  a  fecond, 

pallages.  This  enables  us  -to  modify  the  velocity  of 
the  water  as  we  pleafe  r  w'e  can  increafe  it  to  any  de- 
pee  at  the  place  of  delivery  by  dimiiiiftiing  the  Ler- 
ure  through  Jvhich  it  paffes,  provided  we  apply  fuffi- 
cient  force  to  the  pifton.  ^ 

It  is  evident  that  the  operation  of  a  pump  is  by 

main  remains  at  reft. 
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IS  withdrawn  from  the  bottom  of  the  working  barrel 
It  IS  in  moft  cafes  defirable  to  have  this  motion  equable, 
and  in  fome  cafes  it  is  abfolutcly  necelTary.  tLs  in 
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convenient  part  of  the  rifing  pipe  beyond  the  valve  S  there 
is  annexed  a  capacious  veffel  VZ  (iig.  13.  n®  i  and  2.) 
clofe  atop,  and  of  great  ftrength.  When  the  water  is  for¬ 
ced  along  this  pipe,  partof  it  gets  into  this  veflel,  keepino- 
the  air  confined  above  it,  and  it  fills  it  to  fuch  a  height 
V,  that  the  elafticity  of  the  confined  air  balances  a  co¬ 
lumn  reaching  to  T,  we  fhall  fuppofe,  in  the  rifing 
pipe.  The  next  ftroke  of  the  pifton  fends  forward 
more  water,  which  would  fill  the  rifing  pipe  to  fome 
height  above  T.  But  the  prefTure  of  this  additional 
column  caufes  fome  more  of  it  to  go  into  the  air  vef- 
fel,  and  comprefs  its  air  fo  much  more  that  its  clafti- 
ciLy  now  balances  a  longer  column.  Every  fucceeding 
ftroke  ot  the  pifton  produces  a  like  efFe6l.  The  wa¬ 
ter  riles  higher  in  the  main  pipe,  but  fome  more  of  it 
goes  into  the  air-veffel.  At  lall  the  water  a/?/>ears  at 
the  place  of  delivery  ;  and  the  air  in  the  air-velTel  is 
now  fo  much  comprefled  that  its  elafticity  balances  the 
prelTure  of  the  whole  column.  The  next  ftroke  of  the 
pifton  fends  forward  fome  more  water.  If  the  diame¬ 
ter  of  the  orifice  of  the  main  be  fufficient  to  let  the 
water  flow  out  with  a  velocity  equal  to  that  of  the 
pifton,  it  will  fo  flow  out,  riling  no  higher,  and  pro- 
ducing  no  fenfible  addition  to  the  coinprelfion  in  the 
air-veflel.  But  if  the  orifiee  of  the  main  be  contraift* 
ed  to  half  its  dimenfions,  the  water  fent  forward  by 
the  pifton  cannot  flow  out  in  the  time  of  the  ftroke 
without  a  greater  velocity,  and  therefore  a  greater 
force.  Part  of  it,  therefore,  goes  into  the  air-vefTcl, 
and  ipereafes  the  comprellion.  Wuen  the  pifton  has 
ended  its  ftroke,  and  no  more  water  comes  forward, 
the  comprellion  of  the  air  in  the  air-veffel  being  great¬ 
er  than  what  was  fufficient  to  balance  the  prdTure  of 
the  water  in  the  main  pipe,  now  forces  out  fome  of 
the  water  which  is  lying  below  it.  This  cannot  return 
towards  the  pump,  becaufe  the  valve  S  is  now  fhut. 
It  therefore  goes  forward  along  the  main,  and  produces 
an  efflux  during  the  time  of  the  pifton’s  rifing  in  or- 
der  to  make  another  ftroke.  In  order  that  thi«  efflux 
may  be  very  equable,  the  air-veffel  muft  be  very  large. 
If  it  be  fmall,  the  quantity  of  water  that  is  difeharged 
by  it  during  the  return  of  the  pifton  makes  fo  great  a  por¬ 
tion  of  its  capacity,  that  the  elafticity  of  the  confined  air 
is  too  much  dlminilhed  by  this  enlargement  of  its  bulk, 
and  the  rate  of  efflux  mull:  diminifh  accordingly.  The 
capacity  of  the  air-veffel  fhould  be  fo  great  that  the 
change  of  bulk  of  the  compreffed  air  daring  the  inac¬ 
tion  of  the  pifton  may  be  inconiiderable.  It  muft  there¬ 
fore  be  very  ftrong. 

It  is  pretty  indifferent  in  what  way  this  air-veffel  is 
conneaeJ  with  the  rifing  pipe.  It  may  join  it  lateral¬ 
ly,  as  in  fig.  13.  n'^  I.  and  the  main  pipe  go  on  with¬ 
out  interruption  ;  or  it  may  be  made  to  furround  an 
interruption  of  the  main  pipe,  as  in  fig.  13.  n°  2.  It 
may  alio  be  in  any  part  of  the  main-pipe.  ]f  the  foie  ef- 
fedl  intended  by  it  is  to  produce  an  equable  jet,  as  in  orna¬ 
mental  water-works,  it  may  be  near  the  end  of  the  main. 
This  will  require  much  lefs  ftrength,  becanfc  there  re- 
.  mains  bni  a  Ihort  column  of  water  to  comprefs  the  air 
in  it.  But  it  is,  on  the  whole,  more  advantageous  to 
place  it  as  near  the  pump  as  poffible,  that  it  may  pro-  ' 
duce  an  equable  motion  in  the  whole  main-pipe.  I'his 
is  of  conliderable  advantage;  when  a  column  of  water 
fcvfral  hundred  feet  long  is  at  reft  in  the  main-pipe, 
and  the  pifton  at  one  end  of  it  put  at  onoe  into  motion, 
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even  with  a  moderate  velocity,  the  ftrain  on  the  pipe 
would  be  wry  great.  Indeed  if  it  rwre  poffible  to  put 
the  piaon  inaantaneouny  into  motion  with  a  hnite  ve¬ 
locity,  the  drain  on  the  pipe,  tending  to  burd  it,  would 
18  be  next  to  inHnite.  But  this  feems  nnpoffiblc  in  iia- 
The  defai-  tyre  ;  all  changes  of  motion  tvhich  w:  ohferve  are  gra¬ 
dual,  becaufe  all  impelling  bodies  have  fome  eladicity 
or  foftnefs  by  which  they  yield  to  compreffion.  And, 
in  the  way  in  which  pidons  are  commonly  moved,  iv'a. 
by  cranks,  or  fomethmg  analogous  to  tiiem,  the  mo 
tion  is  ‘urry  fevflhly  gradual.  But  dill  the  aii-vedel 
tends  to  make  the  motion  along  the  main-pipe  lefs  de- 
fultory,  and  tlierefore  dimlnidies  thofe  drains  which 
would  really  take  place  in  the  main-pipc.  It  ads  like 
the  fprings  of  a  travelling  carriage,  whofe  jolts  are  in¬ 
comparably  lefs  than  thofe  of  a  cart  ^  and  by  this  means 
really  enables  a  given  force  to  propel  a  greater  ejuan- 
tity  of  water  in  the  fame  time. 

We  may  here  by  the  way  obferve,  that  the  attempts 
of  mechanicians  to  corredf  this  unequal  motion  of  the 
pitlon-rod  are  mifplaced,  and  if  it  could  be  done,  w  ould 
greatly  hurt  a  pump.  One  of  the  beft  methods  of 
producing  this  eflPedf  is  to  make  the  pifton'Tod  confill 
of  two  parallel  bars,  having  teeth  in  the  fidcs  which 
front  each  other.  Let  a  toothed  wheel  be  placed  he 
tween  them,  having  only  the  half  of  its  clrciimferenee 
furnifhed  with  teeth.  It  is  evident,  without  any  far¬ 
ther  defeription,  that  if  this  wheel  be  turned  uniformly 
round  its  axis,  the  pillon-rod  will  be  moved  unifoimly 
up  and  down  w'ithout  intermiflion.  This  has  often 
been  put  in  praaice  ;  but  the  machine  always  went  by 
jolts,  and  feldom  laded  a  few  days.  Unfl<illed  mecha¬ 
nicians  attributed  this  to  defea  in  the  execution  :  but 
the  fault  is  eflential,  and  lies  in  the  principle. 

_  The  machine  could  not  perform  one  droke,  if  the 

wrong  prir-ftrd  mover  did  not  (lacken  a  little,  or  the  different  parts 
of  the  machine  did  not  yield  by  bending  or  by  coinpref- 
fion  ;  and  no  drength  of  materials  could  withdand  the 
violence  of  the  drains  at  every  reciprocation  of  tlie  mo¬ 
tion.  This  Is  chiefly  experienced  in  great  works  which 
are  put  in  motion  by  a  w^ater-wheel,  or  fome  other 
equal  pow^r  exerted  on  the  mafs  ot  matter  of  which 
the  machine  confids.  The  water-wheel  being  of  great 
weight,  moves  with  conflderable  deadinefs  or  unifor¬ 
mity  ;  and  when  an  additional  refidance  is.  oppofed  to 
it  by  the  beginning  of  a  new  droke  of  the  pidon,  its 
*^reat  quantity  of  motion  is  bnt  little  affe6led  by  tins 
addition,  and  It  proceeds  vei^-  little  retarded  ;  and  the 
machine  mud  either  yield  a  little  by  bending  and  com- 
preflion,  or  go  to  pieces,  which  is  the  common  event. 
Cranks  are  free  from  this  Inconvenience,  becaiffe  they 
accelerate  the  pidon  gradually,  and  bnng  it  gradually 
to  red,  while  the  w’ater-wheel  moves  round  with  almod 
perfedl  uniformity.  The  only  inconvenience  (and  it 
may  be  conflderable)  attending  this  flow  motion  of  the 
pidon  at  the  beginning  of  its  droke  Is,  that  the  valves 
/  do  not  fhiit  with  rapidity,  fo  that  fome  water  getsliack 
through  them.  But  when  they  are  properly  formed 
and  loaded,  this  is  but  trifling.. 

We  mud  not  imagine,  that  becaufe  the  dream  pro¬ 
duced  by  the  aflidanee  of  an  air-barrel  is  almod  per- 
deliver  very  fe^lly  equable,  and  becaufe  as  much  v/ater  runs  out  du- 
ht'leini.ie  returning  of  the  pidon  as  during  its  aclive 

thc^otherT  therefore  doubles  the  quantity  of  water.  No 

’  more  water  can  run  out  than  what  is  fent  forward  by 


655  ]  P  U  M 

the  pidon  during  Its  cffedllve  droke.  The  continued 
dream  is  produced  only  by  preventing  the  whole  of 
this  water  from  being  difeharged  during  this  time,  and 
by  providing  a  propelling  force  to  aft  during  the  pidon ^3 
return.  Nor  does  it  enable  the  moving  force  of  the  pi¬ 
don  to  produce  a  doable  effeft  :  for  the  compreffion 
which  is  produced  in  the  air-veffel,  more  than  what  is 
neceffaiy  for  merely  balancing  the  quiefeent  column  of 
water,  veafts  on  the  pidon,  refiding  its  compreffion 
jud  as  much  as  the  column  of  water  would  do  which 
produces  a  velocity  equal  to  that  of  the  efflux.  Thus 
if  the  water  Is  made  to  fpout  w  ith  the  velocity  of  eight 
feet  per  fecond,  this  would  require  an  additional  column 
of  one  foot  high,  and  this  w'Ould  jud  balance  the  coin- 
preflioii  in  the  air-veffel,  which  maintains  this  velocity 
during  the  non-aftion  of  the  pidon.  It  Is,  however,  a 
matter  of  faft,  that  a  pump  furnlflied  with  an  air-vcldl 
delivers  a  little  more  water  than  it  would  do  without  it. 

But  the  difference  depends  on  the  combination  of  ma¬ 
ny  very  difiimilar  circiimflances,  which  it  Is  extremely 
difficult  to  liring  Into  calculation.  Some  of  thefe  will 
be  mentioned  afterwards. 

To  deferihe,  or  even  to  enumerate,  the  Immenfc 
variety  of  combinations  of  thefe  three  fimple  pumps 
would  fill  a  volume.  We  fhall  feleft  a  few,  which  are 
more  deferving  of  notice. 

I.  The  common  fueking-pump  may,  by  a  fmall  ad-  fhei  irk- 
dition,  be  converted  Into  a  lifting  pump,  fitted  for  pro-*  ’g 
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pelling  the  water  to  any  diftance,  and  with  any  'eto- 

City.  ^  ^  ingpump* 

Fig.  14.  Is  a  fucking-pump,  whofe  working-barrel 
ACDB  has  a  lateral  pipe  AEGHF  connected  with  it 
clofe  to  the  top.  This  terminates  in  a  main  or  riling 
pipe  IK,  furnifhed  or  not  with  a  valve  L.  Tlic  top 
of  the  barrel  Is  fhut  up  by  a  drong  plate  MN,  having  a 
hollow  neck  terminating  In  a  fmall  flancli.  The  pidon 
rod  Q^R  paffes  through  this  neck,  and  is  nicely  turned 
and  pollfhed.  A  number  of  rings  of  leather  are  put 
over  the  rod,  and  drongly  compreffed  round  it  by  ano¬ 
ther  flanch  and  feveral  ferewed  bolts,  as  Is  reprefented 
at  OP.  By  this  contrivance  the  rod  is  clofely  grafped 
by  the  leathers,  but  may  be  eafily  drawn  up  and  down, 
wliile  all  paffage  of  air  or  water  is  effcftually  pre¬ 
vented. 

The  pidon  S  Is  perforated,  and  fumiflicd  with  a 
valve  opening  upwards.  There  is  alfo  a  valve  T  on 
the  top  of  the  fuftion-pipe  YX  ;  and  it  will  be  of  ad¬ 
vantage,  though  not  abfohitcly  neeeffary,  to  put  a  valve 
L  at  the  bottom  of  the  rifing  pipe.  Now  fuppofe  the  ' 
pidon  at  the  bottom  of  the  working^barrel.  When  ir. 
is  drawn  up,  it  tends  to  comprefs  the  air  above  It,  be¬ 
caufe  the  valve  In  the  pld-on  remains  fhut  by  its  own 
weight.  The  air  tlieretore  is  driven  through  the  valve 
L  iiito  the  riling  pipe,  and  efcapes.  In  the  mean  time, 
the  air  which  occupied  the  fmalbfpace  between  the  pi- 
don  and  the  valve  T  exj^ands  into  the  upper  part  (ff 
the  working  barrel  and  Its  eludieity  is  fo  much  dimi- 
niflied  thereby,  that  the  atmofphere  preffes  the  watei  of 
the  clftern  into  the  fnftion-pipc,  where  it  will  rife  till 
an  equilibrium  is  again  produced.  I  he  next  down¬ 
ward  droke  of  the  pidon  allows  the  air,  which  had 
come  frem  the  fuftlon-pipe  into  the  barrel  during  the 
afeent  of  the  pidon,  to  get  through  its  valve.  ITpon 
drawing  up  the  pidon,  this  air  Is  alfo  drawn  off  through 
the  rifing  pipe.  Kcpeatlng  this  proccls  brings  the  wa- 
A  ter  . 
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Pump,  ter  at  lail  into  the  worklnpr.barrel,  and  it  Is  then  driven 
^  along  the  nling-pipe  by  the  piflon. 

A  t  p.  This  is  one  of  the  bell  forms  of  a  pump.  The  ra- 
onhrs  con-refaaion  may  be  very  perfed,  becaufe  the  pifton  can 
veifion.  be  brought  fo  near  to  the  bottom  of  the  working" 
barrel :  and,  for  forcing  water  in  oppofition  to  great 
.preffures,  it  appears  preferable  to  the  common  forcing- 
pump  ;  becaufe  in  that  the  pillon  rods  are  compreffed 
and  expofed  to  bending,  which  greatly  hurts  the  pump 
by  wearing  the  piflon  and  barrel  on  one  fide.  This 
fooii  renders  it  lefs  tight,  and  much  water  fquirts  out 
by  the  Tides  of  the  piflon.  But  in  this  pump  the  piflon 
rod  is  always  drawn  or  pulled,  which  keeps  it  flraight ; 
and  rods  exert  a  much  greater  force  in  oppofition  to  a 
pull  than  in  oppofition  to  compreffion.  The  collar  of 
leather  round  the  piflon-rods  is  found  by  experience  to 
need  very  little  repairs,  and  is  very  impervious  to  water. 
I'lie  whole  is  very  acceffible  for  repairs;  and  in  this  re- 
fpeft  much  preferable  to  the  common  pump  in  deep 
mines,  where  every  fault  of  the  piflon  obliges  us  to 
draw  up  fome  hundred  feet  of  piflon-rods.  By  this 
addition,  too,  any  common  pump  for  the  fervice  of  a 
houfe  is  converted  into  an  engine  for  extinguifhing  fire, 
or  may  be  made  to  convey  the  water  to  every  part  of 
the  houfe  ;  and  this  without  hurting  or  obflru6ling  its 
common  ufes.  All  that  is  neceffaiy  is  to  have  a  large 
cock  on  the  upper  part  of  the  working  barrel  oppo- 
fite  to  the  lateral  pipe  in  this  figure.  This  cock  ferves 
for  a  fpoiit  when  the  pump  is  ufed  for  common  pur- 
pofes ;  and  the  merely  fhutting  this  cock  converts  the 
whole  into  an  engine  for  extinguifhing  fire  or  for  fup- 
plying  diflant  places  with  water.  It  is  fcarccly  necef- 
fary  to  add,  that  for  thefe  fervices  it  will  be  proper  to 
conne6l  an  air-veffel  with  fome  convenient  part  of  the 
rifing  pipe,  in  order  that  the  current  of  the  water  may 
34  be  continual. 

Equable  ^  frequently  fpoken  of  the  advantages  of  a 

daceT  continued  current  in  the  main  pipe.  In  all  great  works 
great  works  a  confiderable  degree  of  uniformity  is  produced  by  the 
by  combi-  manner  of  dilpofing  the  adlions  of  the  different  pumps; 
xiaCioDs,  foj.  ig  ygjy  rjirely  that  a  machine  works  but  one 
pump.  In  order  to  maintain  fome  uniformity  in  the 
refiflance,  that  it  may  not  all  be  oppofed  at  once  to  the 
moving  power,  with  intervals  of  total  inadion,  which 
w^ould  produce  a  very  hobbling  motion,  it  is  uftfal  to 
diflribute  the  work  into  portions,  which  fucceed  alter¬ 
nately  ;  and  thus  both  diminifh  the  flrain,  and  give 
greater  uniformity  of  a6lion,  and  frequently  enable  a 
natural  power  which  we  can  command,  to  perform  a 
piece  of  work,  which  w^ould  be  impofiible  if  the  whole 
refinance  were  oppofed  at  once.  In  all  pump  ma¬ 
chines  therefore  we  are  obvioufly  diredled  to  conflrud 
tliem  fo  that  they  may  give  motion  to  at  leaf!  two 
pumps,  which  work  alternately.  By  this  means  a  much 
greater  uniformity  of  current  is  produced  in  the  main 
pipe.  It  will  be  rendered  flill  more  uniform  if  four  are 
employed,  fuccceding  each  other  at  the  interval  of  one 
quarter  of  the  time  of  a  complete  flroke. 

A  fingle  .  uigenious  men  have  attempted  the  fame  thing 
pump  for  with  fingle  pump,  and  many  different  conflrudtions 
this  purpofe  for  this  piirpofe  have  been  propofed  and  executed, 
e  cji  c  .  *phe  thing  is  not  pf  much  importance,  nor  of  great  r.c- 
fearch.  ^  We  fhall  content  ourfelves  therefore  with  the 
defcription  of  one  that  appears  to  us  the  moft  perfe6l, 
both  in  refpea  of  fimplicity  and  efFc^. 


•II.  It  confifts  of  a  working-barrel  AB  (fig.  15.)  Pump, 
clofe  at  both  ends.  The  pifton  C  is  foHd,  and  the  rod  v 

OP  paffes  through  a  collar  of  leathers  in  the  plate,  ^ 

which  clofes  the. upper  end  of  the  working-barrel.  This 
barrel  communicates  laterally  with  two  pipes  H,  K  ;  the  \ 

communications  m  and  n  being  as  near  to  the  top  and 
bottom  of  the  barrel  as  pofllble.  Adjoining  to  the 
paflage  m  are  two  valves  F  and  G  opening  upwards. 

Similar  valves  accompany  the  pafTage  n.  The  two 
pipes  H  and  K  unite  in  a  larger  rifing  pipe  L.  They 
are  all  reprefented  as  in  the  fame  plane  ;  but  the  upper 
ends  mull  be  bent  backwards,  to  give  room  for  the  mo¬ 
tion  of  the  pillon-rod  OP. 

^  Suppofe  the  pifton  clofe  to  the  entry  of  the  lateral 
pipe  //,  and  that  it  is  drawn  up  ;  it  compreffes  the  air 
above  it,  and  drives  it  through  the  valve  G,  where  it 
efcapes  along  the  rifing  pipe  ;  at  the  fame  time  it 
rarefies  the  air  in  the  fpace  below  it.  Therefore  the 
weight  of  the  atmofphere  (huts  the  valve  E,  and  caufea  “ 

the  water  of  the  ciilern  to  rife  through  the  valve  D, 
and  fill  the  lower  part  of  the  pump.  When  the  pifton 
is  puftied  down  again,  this  water  is  firft  driven  through 
the  valve  E,  becaufe  D  immediately  fhuts  ;  and  then 
moft  of  the  air  which  was  in  this  part  of  the  pump  at 
the  beginning  goes  up  through  it,  fome  of  the  water 
coming  back  in  its  ftead.  In  the  mean  time,  the  air 
which  remained  in  the  upper  part  of  the  pump  after  the  ' 

afeent  of  the  pifton  is  rarefied  by  its  defeent ;  becaufe 
the  valve  G  Ihuts  as  foon  as  the  pifton  begins  to  de-  j 

feend,  the  valve  F  opens,  the  air  in  this  fiuflion  pipe 
F f  expands  into  the  barrel,  and  the  water  rifes  in¬ 
to  the  pipes  by  the  prelTure  of  the  atmofphere.  The 
next  rife  of  the  pifton  muft  bring  more  water  into  the  j 

lower  part  of  the  barrel,  and  muft  drive  a  little  more 
air  through  the  valve  G,  namely,  part  of  that  which 
had  come  out  of  the  fiiclion-pipe  Y f ;  and  the  next 
defeent  of  the  pifton  muft  drive  more  water  into  the 
rifing  pipe  H,  and  along  with  it  moft  if  not  all  of  th  c 
air  which  remained  below  the  pifton,  and  muft  rarefy 
ftill  more  the  air  remaining  above  the  pifton ;  and  more 
water  will  come  in  through  the  pipe  F and  get  into  1 

the  barrel.  It  is  evident  that  a  few  repetitions  will  at 
laft  fill  the  barrel  on  both  fides  of  the  pifton  with  water. 

When  this  is  accomplifhed,  there  is  no  difficulty  in  per¬ 
ceiving  how,  at  every  rife  of  the  pifton,  the  water  of 
the  ciilern  will  come  in  by  the  valve  D,  and  the  water 
in  the  upper  part  of  the  barrel  will  be  driven  thro'  the 
valve  G;  and,  in  eveiy  defeent  of  the  pifton,  the  water  of 
the  ciilern  will  come  into  the  barrel  by  the  valve  F, 
and  the  water  below  the  pifton  will  be  driven  through 
the  valve  E  :  and  thus  there  will  be  a  continual  influx 
into  the  barrel  through  the  valves  D  and  F,  and  a  con¬ 
tinual  difeharge  along  the  rifing  pipe  L  through  the 
valves  E  and  G.  36  | 

This  machine  is,  to  be  fure,  equivalent  to  two  forcing  ft  isequlva* 
pumps,  although  it  has  but  one  barrel  and  one  pifton  ;lei:t  to  two' 
but  it  has  no  fort  of  fuperiority.  It  is  not  even  mor«^°^^^"i?"  | 

economical  in  moft  cafes  ;  becaufe  we  apprehend  that^'^^^^^'* 
the  additional  workmanihip  will  fully  compenfate  for 
the  barrel  and  pifton  that  is  faved.  There'  is  indeed  a 
faving  in  the  reft  of  the  machinery,  becaufe  one  lever 
produces  both  motions.  We  cannot  therefore  fay  that  j 

it  is  inferior  to  two  pumps  ;  and  we  acknowledge  that 
there  is  fome  ingenuity  in  the  contrivance. 

We  recommend  Xo  our  readers  the  perufal  of  Beli-, 

5  doj'^fi 


P  U  M 


r  657  1 


P  U  M 


Plate 

ceccxxv. 


Pump,  dor’s  ArchiteBure  HydrauUque^  where  Is  to  be  found  a 

^ - '  (Treat  variety  of  combinations  and  forms  of  the  fimple 

Author?  re  5  caution  them  with  refpc^l  to  his 

tommend-*  theories,  which  in  this  article  are  extremely  defedive. 
^jd.  Alfo  in  Leiipold’s  T heat  rum  Machiuarum  Hydrautira- 

rum^  there  is  a  prodigious  variety  of  all  kinds  of  pumps, 
many  of  them  very  fingular  and  inpenious,  and  many 
which  have  particular  advantages,  which  may  fuit  local 
circumflances,  and  give  them  a  preference.  But  it 
would  be  improper  to  fvvell  a  work  of  this  kind  with  fo 
’  many  peculiarities  ;  and  a  perfon  who  rAakes  himfclf 
mailer  of  the  principles  delivered  here  in  fulTicient  de¬ 
tail,  can  be  at  no  lofs  to  fuit  a  pump  to  his  ])articular 
views,  or  to  judge  of  the  merit  of  fuch  as  may  be  pro- 
poied  to  him. 

AVe  mnil  now  take  notice  of  fome  ver)'  confiderahle 
and  important  varieties  in  tlic  form  and  contrivance  of 
.  the  eifential  parts  of  a  pump. 

IheforciniT  forcing  pump  is  fometimes  of  a  very  diffe- 

coi  - rent  form  from  that  already  deferibed.  lidlead  of  a 
ftruaed.  piilon,  which  applies  itfelf  to  the  infide  of  the  barrel, 
and  ilides  up  and  down  in  it,  there  is  a  long  cylinder 
POQj[fig.  16.)  nicely  turned  and  polifhed  on  the  out- 
fide,  and  of  a  diameter  fomcwliat  lefs  than  the  infide  of 
the  barrel.  This  cylinder  (called  a  plunger)  Hides 
through  a  collar  of  leathers  on  the  top  of  the  working- 
barrel,  and  is  conftruded  as  follows.  The  top  of  the 
barrel  tenninates  in  a  flanch  a  Z,  pierced  with  four  holes 
for  receiving  fcrew-bolts.  There  are  two  rings  of  me¬ 
tal,  cd^  efy  of  the  fame  diameter,  and  having  holes  cor- 
refponding  to  thofe  in  the  flanch.  Four  rings  of  foft 
leather,  of  the  fame  fize,  and  fimilarly  pierced  with 
holes,  are  well  foaked  in  a  mixture  of  oil,  tallow,  and  a 
little  rofin.  Two  of  thefe  leather  rings  are  laid  on  the 
pump  flanch,  and  one  of  the  metal  rings  above  them. 
The  plunger  is  then  thrull  down  through  them,  by 
which  it  turns  their  inner  edges  downwards.  The  other 
two  rings  are  then  flipped  on  at  the  top  of  the  plun¬ 
ger,  and  the  fecond  metal  ring  is  put  over  them,  and 
then  the  whole  are  Aid  down  to  the  metal  ring.  By 
iJiis  the  inner  edges  of  the  kill  leather  rings  are  turned 
\ipwar4s.  The  three  metal  rings  are  now  forced  to¬ 
gether  by  the  ferewed  bolts ;  and  thus  the  leathern 
tings  are  flrongly  compreffed  between  them,  and  made 
to  grafp  the  plunger  fo  clofely  that  no  preffure  can 
force  the  water  through  between.  I'he  upper  metal 
ring  juft  allows  the  plunger  to  pafs  through  it,  but 
without  any  play ;  fo  that  the  turned  up  edges  of  the 
leathern  rings  do  not  come  up  between  the  plunger  and 
■tlie  upper  metal  ring,  but  are  lodged  in  a  little  conical 
taper,  which  is  given  to  the  inner  edge  of  the  upper 
plate,  its  hole  being  wider  below  than  above.  It  is  on 
this  trifling  circumftancc  that  the  great  tightnefs  of  the 
collar  depends.  To  ^)revcnt  the  leathers  from  fhrinking 
by  drought,  there  is  ufually  a  little  cifterii  formed 
round  the  head  of  the  pump,  and  kept  full  of  water. 
’File  plunger  is  either  forced  down  by  a  rod  from  a 
working  beam,  or  by  a  fet  of  metal-weights  laid  on  it, 
as  is  reprefented  in  the  figure. 

Iks  rnude  of  It  is  hardly  neceffary  to  be  particular  in  explaining 
^peiation.  the  operation  of  this  pump.  AV^'lien  the  plunger  is  at 
the  bottom  of  the  barrel,  touching  the  fixed  valve  M 
with  its  lower  extremity,  it  almoll  completely  fills  it. 
That  it  may  do  it  completely,  there  is  fometimes  a  fmall 
,  PT*-’  branching  out  from  the  top  of  the  barrel, 

Vo-L.  XV.  Part  II. 


39 


and  fitted  with  a  cock  at  S.  Water  is  admitted  till  the  Bamn. 
barrel  is  completely  filled,  and  the  cock  is  then  fliut. 

Now  when  the  plunger  is  drawn  up,  the  valve  N  in  the 
rifing  pipe  mnft  remain  flint  by  the  preffure  of  the  at- 
mofphere,  and  a  void  miift  be  made  in  the  barrel.  There¬ 
fore  the  valve  M  on  the  top  of  the  fuclion-jiipe  miift 
be  opened  by  the  elafticity  of  the  air  in  this  pipe,  and 
the  air  mnft  expand  into  the  barrel;  and,  being  no  longer 
a  balance  for  the  atmofpherc,  the  water  in  the  clftcnt 
inuft  be  forced  into  the  fii6lion-pipc,  and  rife  in  it  to  a  ^ 
certain  height.  When  the  plunger  defeends,  it  mull 
drive  the  water  through  the  valve  N  (for  the  valve  M 
will  immediately  Ihut),  and  along  with  it  moft  of  th? 
air  which  had  come  into  the  barrel.  And  as  this  air 
occupied  the  upper  part  of  the  barrel,  part  of  it  will  re¬ 
main  \slien  the  plunger  has  reached  the  bottom;  but 
a  ftrokc  or  two  will  expel  it  all,  and  then  every  I'liocecd* 
ing  ilroke  of  the  defeending  piilon  will  drive  the  water 
along  the  rifing  pipe,  and  every  afeent  of  the  plunger 
will  be  followed  by  the  water  from  the  ciflern. 

The  advantage  propofed  by  this  form  of  ])ifton  is, 
that  it  may  be  more  accurately  made  and  polillied  than 
the  infide  of  a  working  barrel,  and  it  is  of  much  eafuT 
repair.  Yet  we  do  not  find  that  it  Is  much  ufed,  ah* 
though  an  invention  of  lafl  century  (wc  think  by  Sir 
Samuel  Morland),  and  much  praifed  by  the  writers  on 
thefe  fiibjcds. 

It  is  eafy  to  fee  that  the  fucking-pump  may  be  vari- ^ 
ed  in  the  fame  way.  Suppofe  this  plunger  to  be  open  P 
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both  at  top  and  bottom,  but  the  bottom  filled 
valve  opening  upward.  When  this  is  puflicd  to 
bottom  of  the  barrel,  the  air  which  it  tends  to  com- 
prefs  lifts  the  valve  (the  lateral  pipe  FIK  being  taken 
away  and  the  pafTage  flint  up),  and  efcapes  through  the 
plunger.  Wlien  it  is  drawn  up,  it  makes  the  fame  ra- 
refa<^ion  as  the  folid  plunger,  becaufe  the  valve  at  O 
ihuts,  and  the  water  will  come  up  from  the  ciftern  as  in 
the  former  cafe.  If  the  plunger  be  now  thrnft  down 
again,  the  valve  M  fliuts,  the  valve  O  is  forced  open, 
and  the  pliiiigcr  is  filled  with  wnter.  This  will  be  lifted 
by  It  during  its  next  afeent ;  and  when  it  is  pufhed 
down  again,  the  water  which  filled  it  miifl  nowbepufh- 
etl  out,  and  will  flow  over  its  fides  into  the  ciftern  at  the 
head  of  the  barrel.  Inllead  of  making  the  valve  at  the 
bottom  of  the  plfton^it  may  be  made  at  the  top  ;  but 
this  difpofition  is  much  'inferior,  becaufe  it  cannot  rare¬ 
fy  the  air  in  the  barrel  one  half.  This  is  evident ;  for 
the  capacity  of  the  barrel  and  plunger  together  cannot 
be  twice  the  capacity  of  the  Ijarrel. 

IV.  It  may  be  made  after  a  Hill  different  form,  as  Another 
reprefented  in  fig.  17.  Here  the  fu6liun-pipe  CO  form  of  the 
comes  up  through  ti  chlern  KMNI^  deeper  or  longer 
thaii  the  intended  ftrokc  of  the  pifton,  and  has  a  valve 
C  at  toj).  The  pifton,  or  what  a6l3  in  lieu  of  it,  is  a 
tube  AlIGB,  open  at  both  ends,  and  of  a  diameter 
fomewhat  larger  than  that  of  the  futtion-pipv:.  The 
interval  between  them  is  filled  up  at  IIG  l.'y  a  ring  or 
belt  of  foft  leather,  which  is  failened  to  the  outer  tube, 
and  moves  up  and  down  with  it,  Aiding  along  the 
fmootlily  polilhed  furface  of  the  fuctlon-pipe  with  veiy 
little  friction.  ’Fhere  is  a  valve  I  on  the  top  of  thi:; 
pifton,  opening  upwards.  Water  13  poured  into  the 
outer  ciftern.  4;^ 

The  outer  cylinder  or  pifton  being  drawn  up  from  And  it« 

the  bottom,  there  is  a  great  rarefaftion  of  the  air  vvliicli^^^^^ 
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Pump,  was  between  them,  and  the  atmofphere  p’^efTcs  the  wa- 
ter  up  through  the  fudlion-pipe  to  a  certain  height; 
for  the  valve  I  keeps  (hut  by  the  prefTiire  of  the  atmo- 
fpliere  and  its  own  weight.  Pufhiiig  down  the  plllon 
caufes  the  air,  which  had  expanded  from  the  fiidlion- 
pipe  into  the  pillon,  to  efcape  through  the  valve  I ; 
drawing  it  up  a  fecond  time,  allows  the  atmofphere  to 
prefs  more  water  into  the  fu6lion-pipc,  to  fill  it,  and  al- 
fo  part  of  the  pifton.  When  this  is  piiflied  down  again, 
the  water  wlilch  had  come  through  the  valve  C  is  now 
forced  out  through  the  valve  I  into  the  ciftern  KMNL, 
and  now  the  whole  is  full  of  v/ater.  When,  therefore, 
the  pifton  is  drawn  up,  the  water  follows,  and  fills  it,  if 
not  3^^  feet  above  the  water  in  the  cillern  ;  and  when  it  is 
pnfhed  down  again,,  the  water  which  filled  the 'pifton  is. 
all  thrown  out  into  the  ciftern  ;  and  after  this  it  delivers 
its  full  contents  of  water  every  ftroke.  The  water  in  the 
ciftern  KMNL  efFeclually  prevents  the  entry  of  any 
air  between  the  two  pipes  ;  fo  that  a  veiy  moderate 
comprcfiion  of  the  belt  of  foft  leather  at  the  mouth  of 
the  pifton  cylinder  is  fufficient  to  make  all  perfedlly 

The  pifton  might  be  made  differently.  The  ring  of  leather 
cyU»;dei-  might  be  faftened  round  the  top  of  the  inner  cylinder 
differently  at  DE,  and  ftide  on  the  infide  of  the  pifton  cylinder  ; 
formed.  form  is  moft  eafily  executed.  Mufehen- 

broeck  has  given  a  figure  of  this  pump  in  his  large 
fyftem  of  natural  philofopliy,  and  fpeaks  very  highly  of 
its  performance.  But  we  do  not  fee  any  advantage 
which  it  poffeffes  over  the  common  fucking-pump.  He 
indeed  fays  tliat  it  is  without  fridion,  and  makes  no 
mention  of  the  ring  of  leather  between  the  two  cy¬ 
linders.  Such  a  pump  will  raife  water  extremely  well 
to  a  fnjall  height,  and  it  feems  ta  have  been  a  model  only 
which  he  had  examined:  But  if  the  fudion-pipe  13 
long,  it  will  by  no  means  do  without  the  leather  ;  for 
on  drawing  up  the  pifton,  the  water  of  the  upper  ci¬ 
ftern  will  rife  between  the  pipes,  and  fill  the  pifton,  and 
none  will  come  up  through  the  fudion-pipe. 

Pumpt  We  may  take  this  opportunity  of  obferving,  that  the 
without  many  ingenious  contrivances  of  pumps  witho\it  friclion 
fridion  are  of  little  importance  in  great  works  ;  becaufe  the 
fridion  which  is  completely  fufficient  to  prevent  all 
efcape  of  v/ater  in  a  wxlhconftrudcd  pump  is  but  a 
veiy  trifling  part  of  the  whole  forq^.  In  the  great  pumps 
which  are  ufed  in  mines,  and  are  worked  by  a  fteam- 
engine,  it  is  very  ufual  to  make  the  plftons  and  valves 
without  any  leather  whatever.  The  working  barrel  is 
bored  ti*u]y,  cylindrical,  and  the  pifton  is  made  of  me- 
lal  6f  a  fize  tliat  will  juft  pafs  along  it  without  flick¬ 
ing.  When  this  is  drawn  up  wdh  the  velocity  compe¬ 
tent  to  a  properly  loaded  machine,  the  quantity  of  w'a- 
ter  which  efcapes  round  the  pifton  is  iiilignificant.  The 
pifton  is  made  without  leathers,  not  to  avoid  fridion, 
wffiich  is  alfo  irtfignlftcant  in  fueli  w^orks ;  but  to  avoid 
the  neceffity  of  frequently  drawn'ng  it  up  for  repairs 
through  fuch  a  length  of  pipes. 

Examp'e  v  abfolutely  without  friaion  13  wanted, 

of  a  finiple  ®  knowing  feems  preferable  for  fimpHcity  and  per- 
pump  with- to  any  we  have  feen,  w^hen  made  ufe  of  in 
outfric.  proper  fituations.  Let  NO  (fig.  i8.)  be  the  furface 
of  the  water  in  the  pit,  and  K  the  place  of  delivery. 
The  pit  muft  be  as  deep  in  w'ater  as  from  K  to  NO. 
ABCD  is  a  wooden  trunk,  round  or  fquare,  open  at 
both  ends,  and  having  a  valve  f  at  the  bottom.  The 


top  of  this  trunk,  muft  be  on  a  level  with  K,  and  has  a  Pump> 
fmall  ciftern  EADF.  It  alfo  communicates  laterally  ^ 

with  a  rifing  pipe  GHK,  furnifhed  with  a  valve  at  H 
opening  upwards.  LM  is  a  beam  of  timber  fo  fitted 
to  the  trunk  as  to  fill  it  without  flicking,  and  is  of  at 
leaft  equal  length*  It  hangp  by  a  chain  from  a  work¬ 
ing  beam,  and  is  loaded  on  the  top.  with  weights  ex¬ 
ceeding  that  of  tlie  colum.n.  of  water  which  it  difplaces.. 

Now  fuppofe  this,  beam  alWed  to  defeend  from  the 
poll t ion  in  which  it  is  drawn  in  the  figure  ;  the  wa¬ 
ter  muft  rife  all  around  it,  in  the  crevice  which  is  be¬ 
tween  it  and  the  trunk,  and  alfo  in  the  rifing  pipe  ;  be¬ 
caufe  the  valve  P  fliuts,  and  H  opens  ;  fo  that  when  the. 
plunger  has  got  to  the  bottom,  the  water  will  ftand  at 
the  level  of  K.  When  the  plunger  is  again  drawn  up 
to  the  top  by  the  a6lion  of  the  moving  power,  the  wa¬ 
ter  finks  again  in  the  trunk,  but  not  irr  the  rifing  pipe,- 
becaufe  it  is  flopped  by  the  valve  H.  Then  allowing 
tlic  plunger  to  defeend  again,  the  water  muft  again  rife 
in  the  trunk  to  the  level  of  K,  and  it  muft  now  flow 
out  at  K;  and  the  quantity  difeharged  will  be  equal  to 
the  part  of  the  beam  below  the  furface  of  the  pit- 
water,  deducting  the  quantity  which  fills  the  fmtill  fpace 
between  the  beam  and  the  trunk.  This  quantity  may 
be  reduced  alniofl  to  nothing  ;  for  if  the  infide  of  the 
trunk  and  the  outfide  of  the  beam  be  made  tapering, . 
the  beam  may  be  let  down  till  they  exadlly  fit  ;  and  as  ' 
tliis  may  be  done  in  fquare  work,  a  good  workman  can 
make  it  exceedingly  accurate.  But  in  this  cafe,  the 
lower  half  of  the  beam  and  trunk  muft  not  taper ;  and 
this  part  of  the  trunk,  muft  be  of  fufficient  width 
round  the  beam  to  allow  free  paffage  into  the  rifing 
pipe.  Or,  which  is  better,  the  rifing  pipe  muft  branch 
off  from  the  bottom  of  the  trunk.  A  difeharge  may 
be  made  from  the  ciftern  tlADF,  fo  that  as  little  wa-  _ 
ter  as  poffible  may  defeend  along  tlie  trunk  when  the 
pifton  is  raifed. 

One  great  excellence  of  this  pump  is,,  that  it  is  per- its  excel- 
fe6lly  free  from  all  the  deficiencies  v/hich  in  common Icncics  ar<5.- 
pumps  refuk  from  want  of  being  air-tight.  Another confider- 
is,  that  the  quantity  of  water  raifed  is  precifely  equal 
to  the  power  expended  ;  for  any  want  of  accuracy  ia 
the  work,  while  it  occafions  a  diminution  of  the  quan¬ 
tity  of  water  difeharged,  makes  an  equal  diminution  Iir 
the  weight  which  is  neceffary  for  puftiiiig  down  the 
plunger.  We  have  feen  a  machine  confifting  of  two 
fuch  pumps  fiifpended  from  the  arms  of  a  long  bearn^ 
the  upper  fide  of  which  was  formed  into  a  walk  with 
a  rail  on  each  fide.  A  man  ftood  on  one  end  till  it 
got  to  the  bottom,  and.  then  walked  fobeily  up 
to  the  other  end,,  the  inclination  being  about  twenty- 
five  degrees  at  firil,  but  gradually  diminiffied  as  he  went 
along,  and  changed  the  load  of  the  beam.  By  this 
means  he  made  the  other  end  go  to  the  bottom,  and  fo 
on  alternately,  with  the  eafieft  of  all  exertions,  and 
what  we  are  moft  fitted  for  by  our  ftriuftiire.  With  this 
macliine,  a  very  feeble  old  man,  weighing  no  pounds, 
raifed  7  cubic,  feet  of  water  114  feet  high  in  a  minute, 
and  continued  working  8  or  10  hours  every  day.  A 
ftoiit  young  man,  weighing  nearly  135  pounds,  raifed 
8-^  to  the  lame  height  ;  and  when  he  carried  30  pounds, 
conveniently  flung  about  him,  he  raifed  9^  feet  to  this 
height,  working  10  hours  a-day  without  fatiguing 
himfelf.  This  exceeds  Defaguh'eris  maximum  of  a 
hogfficad  of  water  10  feet  high  in  a  minute,  in  the  pro- 
S  portion 
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portion  of  9  to  7  nearly.  It  is  limite J  to  very  mode¬ 
rate  heights ;  but  in  fuch  -fituatioiis  it  is  very  effedtual. 
It  was  the  contrivance  of  an  untaught  labouring  man, 
pofleffed  of  uncommon  mechanical  genius.  Wc  fhall 
have  occalion  to  mention,  with  refpe6t,  fomc  other  con¬ 
trivances  of  the  fame  perfon  in  the  article  Water* 
Works, 

VL  The  moft  ingenious  contrivance  of  a  pump  with¬ 
out  fridlion  is  that  of  Mr  Haflcins,  deferibed  by  Defagu- 
liers,  and  called  by  him  the  Quicksilver  Pump.  Its 
Conflru6lion  and  mode  of  operation  are  pretty  compli¬ 
cated  ;  but  the  following  preliminary  obfervations  \vill, 
w^e  hope,  render  it  abundantly  plain. 

Let  ilmk  (fig.  19.)  be  a  cylindrical  iron  pipe,  about 
fix  feet  long,  open  at  top.  Let  eghf  another  cy¬ 
linder,  conne^led  with  it  at  the  bottom,  and  of  fmaller 
diameter.  It  may  either  be  folid,  or,  if  hollow,  it 
muft  be  clofc  at  top.  Let  aedb  be  a  third  iron 
cylinder,  of  an  intermediate  diameter,  fo  that  it  may 
move  up  and  down  between  the  other  two  without 
touching  either,  but  with  as  little  interval  as  polTible. 
Let  this  middle  cylinder  communicate  by  means  of  the 
pipe  AB,  with  the  upright  pipe  FE,  having  valves  C 
and  D  (both  opening  upw^ards)  adjoining  to  the  pipe 
of  communication.  Suppofe  the  outer  cylinder  fuf- 
pended  by  chains  from  the  end  of  a  working  beam,  and 
let  mercury  be  poured,  into  the  interval  between  the 
three  cylinders  till  it  fills  the  fpace  to  0  py  about  of 
their  height.  Alfo  fuppofe  that  the  low  er  end  of  the 
pipe  FE  is  immerfed  into  a  ciftern  of  water,  and  that 
the  valve  D  is  lefs  than  33  feet  above  the  furface  of  this 
water. 

FJow  fuppofe  a  perforation  made  fomewliere  in  the 
pipe  AB,  and  a  communication  made  with  an  air-pump. 
When  the  air-pump  is  wwked,  the  air  contained  in  CE, 
in  AB,  and  in  the  fpace  between  the  inner  and  middle 
cylinders,  is  rarefied,  and  is  abflra^led  by  the  air-pump  ; 
for  the  valve  D  immediately  fhuts.  The  prefl’ure  of 
the  atmofpliere  wall  caufe  the  water  to  rife  in  the  pipe 
CE,  and  will  caufe  the  mercury  to  rife  betw'een  tlie' 
inner  and  middle  cylinders,  and  fink  between  the  outer 
and  middle  cylinders.  Let  us  fuppofe  mercury  12 
times  heavier  than  water  ;  Then  for  every  foot  that 
the  water  rifes  in  EC,  the  level  between  the  outfide 
and  infide  mcrcxiry  will  vary  an  inch ;  and  if  we  fup¬ 
pofe  LE  to  be  30  feet,  then  if  we  can  rarefy  the  air 
fo  as  to  raife  the  water  to  D,  the  outfidc  mercury  will 
be  depreffed  to  y,  r,  and  the  infide  mercury  will  have 
rifen  to  j,  /,  s  q  and  t  r  being  about  30  inches.  In  this 
flate  of  things,  the  water  will  run  over  by  the  pipe  BA, 
■and  every  thing  will  remain  nearly  in  this  pofition.  The 
columns  of  water  and  mercury  balance  each  other,  and 
balance  the  prclFure  of  the  atmofpliere. 

While  things  are  in  this  date  of  equilibrium,  if  we 
allow  the  cylinders  to  defeend  a  little,  the  water  will 
rife  in  the  pipe  FE,  which  we  may  now  confider  as  a 
lu£lion-pipe  ;  for  by  this  motion  the  capacity  of  the 
whole  is  enlarged,  and  therefore  the  preflure  of  the  at- 
mofplicre  will  ftill  keep  it  full,  and  the  fituation  of  the 
mercury  will  again  be  fuch  that  all  fhall  be  in  eqiiilibrio. 
it  will  be  a  little  lower  in  the  infide  fpace  -and  higher 
in  the  outfide. 

'Faking  this  view  of  things,  we  fee  clearly  how  the 
water  is  fupported  by  the  atmofpliere  at  a  very  conli- 
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fiderable  height.  The  apparatus  is  analogous  to  a  fy- 
phon  which  has  one  leg  filled  with  water  and  the  other 
vvith  mercury.  But  it  was  not  necefiary  to  employ  an 
air-pump  to  fill  it.  Suppofe  it  again  empty,. and  all 
the  valves  fiiut  by  their  own  weight.  Let  the  cylinders 
defeend  a  little.  The  capacity  of  the  fpaces  below  the' 
valve  D  is  enlarged,  and  therefore  the  included  air  is 
rarefied,  alid  fome  of  the  air  in  the  pipe  CE  muft  dif- 
fufe  itfelf  into  the  fpace  quitted  by  the  inner  cylinder. 
Therefore  the  atmofphere  will  prefs  fome  w’^ter  up  the 
pipe  FE,  and  fomc  mercury  into  the  inner  fpace  be¬ 
tween  the  cylinders.  When  the  cylinders  are  raifed 
again,  the  air  which  came  from  the  pipe  CE  would  re¬ 
turn  into  it  again,  but  is  prevented  by  the  valve  C. — 
Raifing  the  cylinders  to  their  former  height  would  com- 
prefs  this  air  ;  it  therefore  lifts  the  wdve  D,  and  cfcapes. 
Another  deprefllon  of  the  cylinders  will  have  a  fimilar 
The  water  will  rife  higher  in  FC,  and  the  mer¬ 
cury  in  the  inner  fpace  5  and  then,  after  repeated  ftrokes, 
the  water  will  pafs  the  valve  C,  and  fill  the  whole  ap¬ 
paratus,  as  the  air-pump  had  caufed  it  to  do  before.— 
The  pofition  of  the  cylinders,  when  things  arc  in  this 
fituation,  is  reprefented  in  fig.  20,  the  outer  and  inr.?r 
cylinders  in  their  loweft  pofition  having  defeended  about 
30  inches.  The  mercury  in  the  outer  fpace  ftandj^ 
at  y,  /*,  a  little  above  the  middle  of  the  cylinders,  and 
the  mercury  in  the  inner  fpace  is  near  the  top  /  /  of  the 
inner  cylinder.  Now  let  the  cylinders  be  drawn  up. 
The  water  above  the  mercury  cannot  get  hack  again' 
through  the  valve  C,  which  fiiuts  by  its  own  weight. 
\ye  tlierefare  attempt  to  comprefs  it  ;  but  the  mercury 
yields,  and  defeends  in  the  inner  fpace,  and  rifes  in 
the  outer  till  both  are  quickly  on  a  level,  about  the 
height  vv,  -  If  wc  continue  to  raife  the  cylinders,  the 
comprelTioii  forces  out  more  mercuiy,  and  it  now  ftands 
lower  in  the  inner  than  in  the  outer  fpace.  But  that 
there  may  be  fomething  to  balance  this  inequality  of 
the  mercurial  columns,  the  water  goes  through  the 
valve  D,  and  the  equilibrium  is  reftored  when  the 
height  of  the  water  in  the  pipe  ED  above  tlu^  furface 
of  the  internal  mercury  is  1 2  times  the  difference  of 
the  mercurial  columns  (on  the  former  fuppefition  of 
fpecific  gravity.)  If  the  quantity  of  water  is  fuch  as 
to  rife  two  feet  in  the  pipe  ED,  the  mercury  in  the 
outer  fpace  will  be  two  inches  higher  than  that  in  Uie 
inner  fpace.  Another  deprefiion  of  the  cylinders  will 
again  enlarge  the  fpace  within  the  apparatus,  the  mer¬ 
cury  will  take  the  pofition  of  fig.  19.  and  more  water 
will  come  in.  Raifing  the  cylinders  will  fend  this 
water  four  feet  up  the  pipe  ED,  and  the  mercury'  will 
be  four  inches  higher  in  the  inner  than  in  the  outer 
fpace.  Repeating  this  operation,  the  water  will  be 
raifed  ftill  higher  in  1)E  ;  and  this  will  go  on  till  the 
mercury  in  the  outer  fpace  reaches  the  top  of  the  cy¬ 
linder  ;  and  this  is  the  limit  of  the  performance.  The 
dimenfions  with  which  we  fet  out  will  enable  the  ma¬ 
chine  to  raife  the  water  about  30  feet  In  the  pipe  ED  ; 
which,  added  to  the  30  feCt  of  CF,  makes  the  whole 
height  above  the  pit-water  60  feet.  By  making  the 
cylinders  longer,  we  incrcafe  the  height  of  FD.  'J  his 
machine  muft  be  worked  with  great  attention,  and  but 
flowly  ;  for  at  the  beginning  of  the  forcing  ftroke  the 
mercury  very  rapidly  finks  in  the  inner  fpace  and  rifes 
In  the  outer,  and  will  dafii  out  and  be  loft.  To  pre- 
4  O  3  vent 
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vent  this  as  much  as  pofhble,  the  outer  cylmcler  term!' 

•v -  nates  In  a  fort  of  cup  or  dlfli,  and  the  inner  cylinder 

(hould  be  tapered  atop. 

Jnpemuty  The  machine  is  exceedingly  ingenious  and  refined  ; 
of  the  con-  and  there  is  no  doubt  but  that  its  performance  will  ex- 
nivance  of  any  other  pump  Xv^hicli  raifes  the  water  to 

the  fame  lieight,  becaufe  fridion  is  completely  avoided, 
and  there  can  be  no  want  of  tiglitncfs  of  the  pifton. — 
But  the  ad- But  this  is  ail  its  advantage  ;  and,  from  what  has  been 
vantace  obferved,  it  is  but  trifling.  The  expence  would  be  e- 
norinous  ;  for  with  whatever  care  the  cylinders  are  made, 
the  interval  between  the  Inner  and  outer  cylinders  mufl: 
contain  a  very  great  quantity  of  mercury.  The  middle 
cylinder  mufl  be  made  of  iron  plate,  and  mufl  be  without 
a  feam,  for  the  mercury  would  diffolve  every'  folder.  For 
fuch  reafons.  It  has  never  come  into  general  ufe.  But 
itnvould  have  been  unpardonable  to  have  omitted  the 
defcriptioii  of  an  Invention  which  is  fo  original  an<i  In¬ 
genious  ;  and  there  arc  fome  occafions  where  it  may  be 
of  great  ufe,  as  In  nice  experiments  for  Illuflrating  the 
theory  of  hydraulics.  It  would  give  the  fiiiell  piflons  for 
mcafiiring  the  preffures  of  water  in  pipes,  &c.  It  is 
on  preciiely  the  fame  principle  that  the  cylinder  bel¬ 
lows,  defcribed  in  the  article  Pneumatics,  are  con- 
51  flnufted. 

Defcri|tlon  We  beg  leave  to  conclude  this  part  of  the  fubje6l 
vvith  defcriptioii  of  a  pump  without  fildlioii,  which 

pumpvvu  coiiflrutled  in  a  variety  of  ways  by  any  common 

carpenter,  without  the  afiifiance  of  the  pump-maker  or 
plumber,  and  will  be  veiy  efle6live  for  raifiiig  a  great 
quantity  of  water  to  fmall  heights,  as  In  draining 
inarflies,  marie  pits,  quarries,  &c.  or  even  for  the  fervice 
of  a  hoiifc. 


out  fric¬ 
tion. 


Vll.  ABCD  (fig.  21.)  Is  a  fquare  trunk  of  carpen- 
ter^s  work  open  at  both  ends,  and  having  a  little  ci- 
flern  and  fpoiit  at  top.  Near  the  bottom  there  is  a 
partition  made  of  board,  perforated  with  a  hole  E, 
and  covered  with  a  clack,  f  ff  f  reprefents  ^  long  cy¬ 
lindrical  bag  or  pudding,  made  of  leather  or  of  double 
canvas,  Ith  a  fold  of  thin  leather  fuch  as  fheepflvin  be¬ 
tween  the  canvas  bags.  This  is  firmly  nailed  to  the 
board  E  with  foft  leather  between.  'J  he  upper  end  of 
this  bag  Is  fixed  on  a  round  board,  having  a  hole  and 
valve  F.  This  board  may  he  turned  in  the  lathe  with 
a  greove  round  Its  edge,  and  the  bag  fallcned  to  it  by 
a  cord  bound  tight  round  it.  The  fork  of  the.  plflon- 
rod  FG  is  firmly  fixed  into  this  board ;  the  bag  is  kept 
diilended  by  a  number  of  wooden  hoops  or  rings  of 
ilrong  wire / /,  //*,  jj\  &c.  put  into  it  at  a  few  inches 
diflance  from  each  other.  It  will  be  proper  to  conntft 
thefe  hoops  before  putting  them  in,  by  three  or  four 
cords  from  top  to  bottom,  which  will  keep  them  at 
their  proper  diftaiices.  Thus  will  the  bag  have  the 
form  of  a  barber’s  bellows  powder-puff.  The  dillance 
between  the  hoops  fiiould  be  about  twice  the  breadth 
of  the  rim  of  the  wooden  ring  to  which  the  upper  valve 
53  and  piffon-rod  are  fixed. 

of  *^era-  Now  let  this  trunk  be  immerfed  in  the  water.  It  is 
evident  that  if  the  bag  be  ftretched  from  the  compref- 
fed  form  which  Its  own  weight  will  give  it  by  drawing 
up  the  pifton-rod,  its  capacity  will  be  enlarged,  the 
valve  F  will  be  fhut  by  its  own  weight,  the  air  In  the 
bag  will  be  rarefied,  and  the  atmofphere  will  prefs  the 
water  into  the  bag.  When  the  rod  is  thriift  down 
^gain,  this  water  will  come  out  by  the  valve  F,  and 
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will  have  a  fimllar  effeft  ;  the  trunk  will  be  filled,  and  - 

the  water  will  at  laft  be  difeharged  by  the  fpout. 

Here  is  a  pump  without  friction,  and  perfcdlly  tight. 

For  the  leather  between  the  folds  of  canvas  renders  the 
bag  impervious  both  to  air  and  water.  And  the  can¬ 
vas  has  very  confiderable  llrengtli.  V/e  know  from 
experience  that  a  bag  of  fix  inches  diameter,  made  of 
fail-cloth  003.  with  a  fheep  Ikin  betv.een,  will  bear  a  co- 
lumn  of  15  feet  of  water,  and  hand  fix  hours  work 
per  day  for  a  month  without  failure,  and  that  the  pump 
is  confiderably  fiipcrlor  in  effect  to  a  common  pump 
of  the  fame  dimeiifions.  We  muff  only  obferve,  that  th(- 
length  of  the  bag  mult  be  three  times  the  Intended 
length  of  the  ftroke  ;  fo  that  when  the  piffon-rod  Is  In 
Its  higheft  polition,  the  angles  or  ridges  of  the  bag' may  ^ 
be  pretty  acute.  If  the  bag  be  more  ftretched^  than 
this,  the  force  which  muff  be  exerted  by  the  labourer 
becomes  much  greater  than  the  weight  of  the  column 
of  water  which  he  Is  railing.  If  the  pump  be  laid 
afiope,  which  is  vciy  ufual  in  thefe  occafional  and  haffy 
drawings,  it  is  neceffary'  to  make  a  guide  for  the  pi¬ 
fton-rod  within  the  trunk,  that  the  bag  may  play  up 
and  down  without  rubbing  on  the  fides,' which  would 
quickly  wear  it  out. 

The  experienced  reader  will  fee  that  this  pump  is 
very  like  that  of  Goffet  and  De  la  Deuille,  defcribed  by 
Belidor  Vc^  II.  p,  120.  and  molt  writers  on  hydraulics., 

It  would  be  It  ill  more  like  it,  if  the  bag  were  on  the 
under  fide  of  the  partition  E,  and  a  valve  placed  fartiier 
down  the  trunk.  But  we  think  that  our  form  is  great¬ 
ly  preferable  In  point  of  llrength.  When  in  the  other 
fituation,  the  column  of  water  lifted  by  the  pifton 
tends  to  hurji  the  bag,  and  tills  with  a  great  force,  as 
the  intelligent  reader  well  knows.  But  in  the  form  re¬ 
commended  here,  the  bag  Is  compref  d^  and  the  ffrain 
on  each  part  may  be  made  much  lefs  than  that  which 
tends  to  burff  a  bag  of  fix  inches  diameter.  The  near¬ 
er  the  rings  aie  placed  to  each  other  the  finaller  will 
the  ft  rain  be. 

The  fame  bag-pifton  may  be  employed  for  a  forcing 
pump,  by  placing  It  below  the  partition,  and  Inverting 
the  valve  ;  and  it  will  then  be  equally  ftrong,  becaufe 
the  reliftance  in  this  cafe  too  will  a6t  by  compreflion. 

We  now  come  naturally  to  the  confideration  of  the 
different  forms  which  may  be  given  to  the  pillons  and 
valves  of  a  pump.  A  good  deal  of  what  we  have  been 
deferibing  already  Is  reducible  to  this  head;  but,  having 
a  more  general  appearance,  changing  as  it  were  the 
whole  fonn  and  ftruCture  of  the  pump,  it  was  not  Im¬ 
proper  to  keep  thefe  things  together. 

The  great  defider.Uum  in  a  pifton  is,  that  it  be  as 
tight  as  poffible,  and  have  as  little^  fridtion  as  is  con- iiumM^hav^ 
fillent  with  this  Indifpcnfable  quality.  We  have  al- little  fric- 
ready  faid,  that  the  common  form,  when  carefully  exe-^^®^^* 
cuted,  has  thefe  properties  in  an  eminent  degree.  And 
accordingly  this  form^  has  kept  its  ground  amidft  all 
the  improvements  which  Ingenious  artifts  have  made. 

Mr  Belidor,  an  author  of  the  firft  reputation,  has  given 
the  defeription  of  a  pifton  which  he  highly  extols,  and 
is  undoubtedly  a  very  good  one,  coiiftrudled  from  prin¬ 
ciple,  and  extremely  well  compofed. 

It  conlifts  of  a  hollow  cylinder  of  metal  g  h  (fig,  22.)  An  i^prtv* 
pierced  with  a  number  ot  holes,  and  having  at  top  a  ved  one  l>y 
ilanch  AB^  vvhofe  diameter  is  nearly  equal  to  that  of 
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the  workinf'-bantl  of  the  jnimp.  Thl»t  flanch  haa  a 
groove  round  it.  There  is  anotlitr  flanch  IK  below, 
by  which  this  hollow  cylinder  is  fallened  with  bolts  to 
the  lower  end  of  the  pillon,  repvefcnted  in  lig.  23. 
This  confifts  of  a  plate  CD,  with  a  grooved  edge  iimi- 
lar  to  AB,  and  an  intermedi  ite  plate  which  forms  the 
feat  of  the  valve.  The  coinpofjtion  of  this  part  is  bet¬ 
ter  underllood  by  infpec^ing  the  f  giire  than  by  any 
defcriptioii.  The  piiton-rod  HL  is  fixed  to  the  upper 
plate  by  bolts  through  its  different  branches  at  G,  G. 
This  metal  hodv  is  then  covered  with  a  cvlindiical  hag 


of  leather, 
up  the  gr 


faflened  on  it  by  cords  bound  round  it,  filling 
)oves  in  the  upper  and  lower  plates,  'riic 
operation  of  the  pillon  is  as  follows. 

A  little  water  is  poured  into  the  ])ump,  which  gats 
paft  the  Tides  of  the  pillon,  and  lodges  Ijelow  in  the 
jixed  valve.  The  pillon  being  puflicd  down  dips  into 
this  water,  and  it  gets  into  it  by  the  valve.  But  as  the 
pillon  in  defeending  coinpreffes  the  air  below  it,  this 
compreffed  air  aUb  gets  into  the  infide  of  the  pillon, 
fwells  out  the  bag  which  furroiinds  it,  and  comprelies  it 
to  the  Tides  of  the  vyorking-barrcl.  When  the  pillon  is 
drdwn  lip  again,  it  m lift  remain  tight,  becaulc  the  valve 
will  fhut  and  keep  in  the  air  in  its  molt  compreffed 
{late  ;  therefore  the  pillon  mull  perfonn  well  during  the 
fudlion.  It  mull  a6l  equally  well  when  ])iiflied  down 
again,  and  a6ling  as  a  forcer  ;  for  however  great  the 
refillancc  may  be,  it  will  affe^ft  the  air  witliiii  the  pillon 
to  the  fame  degree,  and  keep  the  leather  clofe  apjdied 
to  the  barrel.  There  can  he  no  doubt  thcrerore  of  the 
pill  on’s  performing  both  its  offices  completely  ;  but  we 
•  imagine  that  the  adhcTion  to  the  barrel  will  be  greater 
than  is  neceffary  s  it  will  extend  over  the  whole  fur- 
face  of  the  pillon,  and  be  equally  great  in  every  part  of 
its  furface  ;  and  we  lufpedl  that  the  Trillion  w  ill  there¬ 
fore  be  very  great.  We  have  very  high  authority  for 
fuppofing  that  the  adhdion  of  a  pillon  of  the  common 
.  form,  carefully  made,  will  be  fuch  as  will  make  it  per- 
Its  dtf2<5ls.  K<^ly  tight  ;  and  it  is  evident  that  the  adhefjoii  of  Be- 
lldor’s  pillon  will  be  much  greater,  and  it  will  be  pro¬ 
ductive  of  worfe  confequences.  If  the  leather  bag  is 
worn  through  in  any  one  place,  the  air  efcapes,  and 
the  pillon  ceafes  to  be  comprelied  altogether  ;  wdicreas 
in  the  common  pillon  there  will  very  little  harm  refult 
from  the  leather  being  worn  through  in  one  place,  ef- 
j)ecially  if  it  projeCt  a  good  w'ay  beyond  the  bafe  of  the 
cone.  We  fllll  think  the  common  pillon  preferable. 
Belldor’s  pillon  would  do  much  better  inverted  as  the 
pillon  of  a  fucking  pump;  and  in  this  fituation  It  would 
be  equal,  but  not  fuperior,  to  the  common. 

Anot^her  hy  I^^lidor  dtferibes  another  forcing  pillon,  which  he 
the  fame  l^^d  executed  with  fiiccefs,  and  prefers  to  the  common 
w  ooden  forcer.  It  confills  of  a  metal  cylinder  or  cone, 
having  abroad  flarxh  united  to  it  at  one  end,  and  a  fi- 
milar  flanch  which  is  ferewed  on  the  other  end.  Be- 
tw^een  thefe  two  plates  are  a  number  of  rings  of  leather 
flrongly  compreffed  by  the  two  flanches,  and  then  turn¬ 
ed  in  a  lathe  like  a  block  of  wood,  till  the  whole  fits 
tight,  when  dry,  into  the  Land.  It  will  Iw'cll,  lays  he, 
and  foften  with  the  water,  and  w'ithiland  the  greatell 
prclfures.  We  cannot  help  thinkipig  this  but  an  iiidif- 
terent  pillon.  When  it  w'ears,  there  is  nothing  to 
fqueeze  it  to  the  barrel.  It  may  Indeed  be  taken  out 
and  another  ring  or  tw^o  of  leather  put  in,  or  tlic  flanch¬ 
es  may  be  more  ftrongly  ferewed  together  ;  but  all  this 
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may  be  done  v,‘!th  any  kind  (T  pifton  ;  and  this  has 
therefore  no  peculiar  merjt. 

'The  following  will,  wc  prefume,  appear  vallly  pre-^vnofher 
ferable.  A  BCD  (fg.  24.)  is  the  folid  w^ooden  or  metal  rccom.. 
block  of  the  pillon;  LF  is  a  metal  plate,  which  is  turn- mended  as 
ed  hollo  \v  or  di 111  like  below',  fo  as  to  receive  within  it 
the  folid  block.  The  pillon  rod  goes  through  the 
whole,  and  has  a  flioulder  above  the  plate  liF,  and  a 
nut  II  below.  Four  fcrew-bolts,  fuch  as  /  /•,  /  w,  alio  go 
through  the  v  hole,  having  their  heads  m  funk  into 
the  block,  and  ruts  above  at  /,  /.  The  packing  or 
Huffing,  as  it  is  termed  by  the  workmen,  is  reprefeiited 
at  N().  Ibis  is  made  as  folid  as  poffible,  and  generally 
coiilllls  of  foft  hempen  twine  well  lo'iked  in  a  luixtine 
of  oil,  tallow,  and  loliii.  I'he  plate  F.F  is  gently  ferev'- 
cd  down,  and  the  w'hole  is  then  j)ut  into  the  barrel, 
fitting  it  as  tight  as  may  be  thought  proper.  When  it 
wears  loofc,  it  may  be  tightened  at  any  time  by  ferew*- 
Ing  down  the  nuts  i  /,  wlilcli  caufc  the  edges  of  the  difli 
to  fqueeze  out  the  packing,  and  coniprefs  it  agaiiifl  the 
barrel  to  any  degree. 

7'iie  greatell  difficulty  in  the  coiiflrudlion  of  ^pillon  Oiffculrlea 
is  to  give  a  fulFicIent  paffage  through  it  for  the  water, conOruc- 
and  )  et  allow'  a  firm  fupport  for  the  valve,  and  fixture 1'* 
for  the  pillon  rod.  ^Ve  lhall  fee  prcfently  that  it  oc-  ^ 
cafious  a  confiderable  cx pence  of  the  moving  power  to 
force  a  pillon  with  a  nanou^  perforation  through  the 
water  lodged  In  the  working  barrel.  When  we  arc 
i*aifuig  water  to  a  fmall  height,  fuch  as  10  or  20  feet, 
the  power  fo  expended  amounts  to  a  fourth  part  of  the 
whole,  if  the  water-w'ay  in  the  pillon  is  Icfs  than  one- 
half  of  the  fedlion  of  the  barrel,  and  the  velocity  of  the 
pillon  two  feet  fer  fecond,  which  is  very  moderate. 

There  can  be  no  doubt,  therefore,  that  metal  plllons 
are  preferable,  becaufe  their  greater  flrength  allow's 
much  wider  apertures. 

'i  he  following  pillon,  deferibed  and  recommended  Con fider- 
by  Bclidor,  feems  asperfedl  in  tlicle  refpctils  as  the  ' 

ture  of  things  w'ill  allow.  We  lhall  therefore  defenbe 
it  In  the  author’s  own  w’ords  as  a  model,  which  may  by  Uelidor. 
be  adopted  with  conbdence  in  the  greatell  w'oiks. 

“  1  he  body  of  the  pillon  is  a  truncated  metal  cone  platc 
CCXX  (fig.  25.),  having  a  fmall  fillet  at  the  greater  ccccxxvu 
end.  Fig.  26  Ihovvs  the  profile,  and  fig.  27.  the  plan 
of  its  upper  bale  ;  where  appears  a  crofs  bar  DD,  pier¬ 
ced  with  ail  oblong  mortile  E  for  receiving  the  tail  of 
the  piflon-rod.  A  band  of  thick  and  uniroim  leather 
A  A  (fg.  26.  and  28.)  is  put  round  this  cone,  and  fe- 
cured  by  a  brafs  hoop  BB  firmly  driven  on  its  fmaller 
end,  u’Jierc  it  is  previoufly  made  thinner  to  give  room 
for  the  hoop. 

“  This  pillon  is  covered  with  a  leather  valve,  fortified 
w  ith  metal  plates  GG  (  g*  29.)  Tliefe  plates  are 
wider  than  the  hole  of  the  jiillon,  fo  as  to  rell  on  its 
rim.  There  are  fimllar  plates  below  the  leather  of  a 
fmaller  fize,  that  they  may  go  into  the  hollow  of  the 
pillon  ;  and  the  leatlier  is  firmly  held  betw'eeii  the  metal 
plates  by  ferew's  H,  H,  which  go  through  all.  This 
is  reprelented  by  the  dotted  circle  IK.  '1  bus  the  pref- 
furc  of  the  Incumbent  column  of  water  is  fiipported  by 
the  plates  GG,  wliofe  circular  edges  reft  on  the  brim 
of  the  w'ater-way,  and  thus  llraight  edges  rell  on  the 
crols  bar  DD  of  fig.  26.  and  27.  This  valve  is  laid 
on  the  top  of  the  conical  box  in  fuch  a  manner  that  Its 
middle  FF  refts  on  tlie  crofs  bar.  To  bind  all  together^ 

the 
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Tump,  the  en3  of  the  pifton-rod  13  formed  like  a  crofs,  and  the 
arms  MN  (fig.  30.)  are  made  to  reft  on  the  diarnetef 
FF  of  the  valve,  the  tail  EP  going  through  the  hole  E 
in  the  middle  of  the  leather,  and  through  the  mortlfe  E 
of  the  crofs  bar  of  the  box  ;  and  alfo  through  another 
har  QR  (fig.  28.  and  29.)  which  is  notched  into  the 
lower  brim  o'Fthe  box.  A  key  V  is  then  driven  into 
the  hole  T  in  the  pillon-rod  ;  and  this  wedges  all  faft. 
The  bar  QR  is  made  ftrong  ;  and  its  extremities  proje6l 
a  little,  fo  as  to  fnpport  the  brafshoop  BE  which  binds 
the  leather  band  to  the  pifton-box.  The  adjoining 
fcale  gives  the  dimenfions  of  all  the  parts,  as  they  were 
executed  for  a  ft  cam-engine  near  Condc,  where  the  pi- 
62  ftort  gave  complete  fatisfadliond’ 

Advanta-  This  pifton  has  every  advantage  of  ftrength,  tightnefs, 
{res  of  this  large  water-way.  The  form  of  the  valve  (which 
has  given  it  the  name  of  the  hutterjly^  valve)  is  extreme¬ 
ly  favourable  to  the  pafiage  of  the  water ;  and  as  it  has 
but  halP  the  motion  of  a  complete  circular  valve,  lefs 
water  goes  back  while  it  is  fhutting. 

Another  The  .  following  pifton  is  alfo  ingenious,  and  has  a 
ingenious  good  deal  of  merit.  OPPO  (fig.  31.)  is  the  box  of 
^ilton^de^^  the  pifton,  having  a  perforation  covered  above  with 
feribed.  '  a  flat  valve  K,  which  refts  in  a  metal  plate  that  forms 
the  top  of  the  box.  ABCBA  is  a  ftirrup  of  iron  to 
which  the  box  is  fixed  by  fqrews  whofe  heads 

are  funk  in  the  wood.  This  ftirrup  is  perforated  at  C, 
to' receive  the  end  of  the  pifton-rod,  and  a  nut  His 
fere  wed  on  below*  to  keep  it  faft.  DEFED  is  another 
ftirrup,  wEofe  low*er  part  at  DD  forms  a  hoop  like  the 
foR  of  a  ftirrup,  vvhich  embraces  a  fmall  part  of  the  top 
of  the  wooden  box.  The  lower  end  of  the  pifton-rod 
is  ferewed  \  and  before  it  is  put  into  the  holes  of  the 
Tw^o  ftin*ups  (through  which  holes  it  Aides  freely)  a 
broad  nut  G  Is  ferewed  on  It.  It  is  then  put  into  the 
holes,  and  the  nut  H  firmly  fcrew’ed  up.  The  packing 
RR  is  then  wxumd  about  the  pifton  as  tight  as  poAible 
till  it  completely  fills  the  w’orking  barrel  of  the  pump. 
\Vhen  long  life  has  rendered  it  in  any  degree  loofe,  it 
may  be  tightened  again  by  fcrewiiig  dow'n  the  nut  G. 
This  caufes  the  ring  Di)  to  comprefs  the  packing  be¬ 
tween  it  and  the  projecting  fhoulder  of  the  boX  at  PP ; 
and  thus  caufes  it  to  fwxdl  out,  and  apply  Itfelf  clofely 
64  to  the 'barrel. 

Another  on  We  ftiall  add  only  another  foiTn  of  a  perforated  pifton  ; 
princrftc?^  'vkich  being  on  a  principle  different  from  all  the  prece- 
^  ‘  ‘  ding,  will  fuggeft  many  others ;  each  of  which  w'ill  have 
its  peculiar  advantages.  00  in  fig.  32.  reprefents  the 
box  of  this  pifton,  fitted  to  the  working  barrel  in  any 
of  the  preceding  ways  as  may  he  thought  heft.  AB 
is  a  crofs  bar  of  four  arms,  which  is  fixed  to  the  top  of 
the  box.  CF  is  the  pifton-rod  going  through  a  hole  in 
the  middle  of  AB,  and  reaching  a  little  w*ay  beyond 
the  bottom  of  the  box.  It  has  a  ftioulder  D,  w^hich 
prevents  its  going  too  far  through.  On  the  low'er  end 
there  is  a  thick  metal  plate,  turned  conical  on  its  upper 
fide,  fo  as  to  fit  a  conical  feat  PP  in  the  bottom  of  the 
pifton-box. 

When  tlie  pifton-rod  is  pufhed  dowm,  the  fridion  oil 
the  barrel  prevents  the  box  from  immediately  yieldinf**. 
The  rod  therefore  flips  through  the  hole  -of  the  crots 
bar  AB.  The  plate  E,  therefore,  detaches  itfelf  from 
the  box.  When  the  fhoulder  D  yircffes  on  the  bar 
AB,  the  box  muft  yield,  and  be  pufhed  down  the  bar- 
rck,  and  the  water  gets  up  through  the  perforation. 


When  the  pifton-rod  is  drawn  up  again,  the  box  docs  Pump, 
not  move  till  the  plate  E  lodged  in  the  feat  PP,  and  — ‘-'v*-" 
thus  fhuts  the  water-way ;  and  then  the  pifton  lifts  the 
water  which  is  above  it,  and  aCls  as  the  pifton  of  a 
fucking  pump. 

This  is  a  very  fimple  and  efTeCfive  conftriiClion,  and  fts  advun- 
makes  a  very  tight  valve.  It  has  been  much  rccom- tages. 
mended  by  engineers  of  the  firft  reputation,  and  is 
frequently  ufed  ;  and  from  its  fimplicity,  and  the  great 
folidity  of  wliich  it  is  capable,  it  feems  veiy  fit  for 
great  works.  But  it  Is  evident  that  the  w*ater-w*ay  is 
limited  to  lefs  than  one-half  of  the  area  of  the  working- 
barrel.  For  If  the  perforation  of  the  pifton  be  one-half 
of  the  area,  the  diameter  of  the  plate  or  ball  EF  muft 
be  greater  ;  and  therefore  lefs  than  half  the  area  will 
be  left  for  the  pafiage  of  the  water  by  its  fides. 

^  We  come  now  to  confider  the  forms  vvhich  may  beobferva- 
given  to  the  v'alves  of  a  hydraulic  engine.  tions  on 

The  requlfites  of  a  valve  are,  that  it  fiiall  be  tight, 
of  fufficient  ftrength  to  refift  the  great  prefTuies  to 
wdilch  it  Is  expofed,  that  it  afford  a  fufficient  paffage 
for  the  w*ater,  and  that  it  do  not  allow  much  to  go  back 
while  it  is  fhutting.  , 

We  have  not  much  to  add  to  wEat  has  been  faid  already  Clack  ^ 
on  this  fubje6l.  The  valves  which  accompany  the  pump  valvef% 
of  fig.  5.  are  called  clack  valves ^  and  are  of  all  the  moll 
obvious  and  common  ;  and  the  conftrudlion  deferibed  on 
that  occafion  is  as  perfeA  as  any.  We  only  add,  that 
as  the  leather  is  at  laft  deftroyed  at  the  hinge  by  fiich 
inceffant  motion,  and  it  is  troublefome,  efpecially  in 
deep  mines,  and  under  water,  to  undo  the  joint  of  the 
pump  in  order  to  put  in  a  new'  valve,  it  is  frequently 
annexed  to  a  box  like  that  of  a  jMon,  made  a  little 
conical  on  the  outfide,  fo  as  to  fit  a  conical  feat  made 
for  it  in  the  pipe,  as  reprefented  In  fig.  33.  and  it  has 
an  iron  handle  like  that  of  a  bafket,  by  vvhich  it  can 
be  laid  hold  of  by  means  of  a  long  grappling-hook  let 
down  from  above.  'Phus  it  is  drawui  up  ;  and  being  very 
gently  tapered  on  the  fides,  it  flicks  very  faft  in  its 
place. 

The  only  defeft  of  this  valve  is,  that  by  opening  {')cfe6l‘in 
very  wide  when  pufhed  up  by  the  Itream  of  water,  it  them, 
allow's  a  good  deal  to  go  back  during  its  fhutting  again. 

In  fome  great  machines  vv'hicli  are  w'orked  by  a  flow 
turning  crank,  the  return  of  the  pifton  is  fo  v^ery  fiovv, 
that  a  fenfible  lofs  is  incurred  by  this  ;  but  it  Is  nothing 
like  what  Dr  Defagidiers  fays,  one-half  of  a  cylinder 
whofe  height  is  equal  to  the  diameter  of  the  valve. — 

For  in  fnch  machines,  the  laft  part  of  the  upward 
ftroke  is  equally  fiovv,  and  the  velocity  of  the  water 
through  the  valve  exceedingly  fmall,  fo  that  the  valve 
is  at  this  time  almoft  fiiut.  , 

The  butterfly-valve  reprefented  in  figures  29,  &c.  is  utility  ©f 
free  from  moft  of  thofe  inconveniences,  and  feems  the  the  butter- 
moll  perfedl  of  the  clack  valves.  Some  engineers  make  Ay-vaives, 
their  great  valves  of  a  pyramidal  form,  confifting  of  four 
clacks,  whofe  hinges  are  in  the  circumference  of  the 
w'ater-way,  and  vvhich  meets  with  their  points  in  the 
middle,  and  are  fiipportcd  by  four  ribs  w  hich  rife  up 
-from  the  Tides,  and  unite  in  the  middle.  This  is  an  ex*, 
celleat  form,  affording  the  moll  fpacious  water-way, 
and  fhutting  very  readily.  It  feems  to  be  the  heft  pof- 
•fible  for  a  pifton.  The  rod  of  the  pifton  is  branched 
out  on  four  fides,  and  the  branches  go  through  the  pi- 
‘fton-box;  and  arc  faftened  below  with  fdrew's.  Thcfe 
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branches  form  the  fupport  for  the  four  clacks.  We 
have  feeii  a  valve  of  thk  form  in  a  pump  of  fix  feet  di¬ 
ameter,  wlilcli  difeharged  20  hogfheads  of  water  every 
ftroke,  and  made  1 2  flrokes  in  a  minute,  railing  the  wa¬ 
ter  above  22  feet. 

There  is  another  form  of  valve,  called  the  button  or 
tail  valve.  It  confifts  of  a  plate  of  metal  AB  (fg.  34.) 
turned  conical,  fo  as  exaiSfly  to  fit  the  conical  cavity 
a  b  its  box.  A  tail  CD  projedls  from  the  under 
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fide,  which  pafles  through  a  crofs  bar  EF  in  the  bot¬ 
tom  of  the  box,  and  has  a  little  knob  at  the  end,  to  hin¬ 
der  the  valve  from  rifing  too  high. 

This  valve,  when  nicely  made,  is  unexceptionable. 
It  has  great  llrength,  and  is  therefore  proper  for  all  fe- 
vere  llrains,  and  it  may  be  made  perfectly  tight  by 
grinding.  Accordingly  it  is  ufed  in  all  cafes  where  this 
is  of  nidi fpen fable  confeqiience.  It  is  mofi:  durable, 
and  the  only  kind  that  will  do  for  paflages  where  fleam 
or  hot  water  is  to  go  through.  Its  only  imperfec¬ 
tion  is  a  fmall  water-way  ;  which,  from  what  has  been 
fald,  cannot  exceed,  nor  indeed  equal,  one-half  of  the 
area  of  the  pipe. 

If  we  endeavour  to  enlarge  the  water-way,  by  giving 
the  cone  very  little  taper,  the  valve  frequently  flicks 
fo  fafl  in  the  feat  that  no  force  can  detach  them. — 
And  this  fometimes  happens  during  the  working  of  the 
machine;  and  the  jolts  and  blows  given  to  the  machine 
in  taking  it  to  pieces,  in  order  to  difeover  what  has 
been  the  reafon  that  it  has  difeharged  no  water,  fre¬ 
quently  detaches  the  valve,  and  we  find  it  quite  loofe, 
and  cannot  tell  what  has  deranged  the  pump.  When 
this  is  guarded  againft,  and  the  diminution  of  the  wa- 
ter-’\^’^y  is  not  of  very  great  confequence,  this  is  the  befl 
form  of  a  valve. 

Analogous  to  this  is  the  fimplefl  of  all  valves,  repre- 
fented  in  fig.  35.  It  is  nothing  more  than  a  fphere  of 
metal  A,  to  which  is  fitted  a  feat  with  a  fmall  portion 
BC  of  a  fpherical  cavity..  Nothing  can  be  more  effec¬ 
tual  than  this  valve  ;  It  always  falls  into  its  proper  * 
place,  and  in  every  pofition  fits  it  exa6lly,.  Its  only 
imperfedtion  iythe  great  diminution  of  the  water-way. 
If  the  dlam;;;ter  of  the  fphere  docs  not  confiderably  ex¬ 
ceed  that  of  the  hole,  the.  touching  parts  have  very 
little  taper,  and  it  is  veiy  apt  to  flick  fafl.  It  oppofes 
much  lefs  refiflance  to  the  pafTage  of  the  water  than  the 
fiat  under-furface  of  the  button-vjilve.  N,  B,  It  would 
be  an  Improvement  of  that  valve  to  give  it  a  taper-fhape 
below  like  a  boy’s  top.  The  fpherical  valve  mufl  not 
be  made  too  light,  otherwife  it  will  be  hurried  up  by 
the  water,  and  much  may  go  back  while  It  Is  returning 
to  its  place.. 

Belidor  defcrlbea  with  great’  minutenefs  (vol.  ii.  p. 
221,  &c.)  a  valve  which  unites  every  requilite.  But 
it  is  of  fuch  nice  and  delicate  conflru^lion,  and  its  de- 
fe^ls  are  fo  great  when  this  exa(flnefs  is  not  attained,  or 
is  impaired  by  ufe,  that  we  think  it  hazardous  to  in¬ 
troduce  it  into  a  machine  in  a  fituation  where  an  intel¬ 
ligent  and  accurate  ai*till  is  not  at  hand.  For  this 
reafon  we  have  omitted  the  defeription,.  which  cannot 
be  given  in  few  words,  nor  without  many  figures;  and 
defire  our  curious  readers  to  confult  that  author,  or  per- 
ufe  Dr  Defagulier’s  tranflation  of  this  pafiage.  Its 
principle  is  precifely  the  fame  with  the  following  rude 
contrivance,  with  which  we  fhall  conclude  tbe'deferip- 
tive  part,  of  this  article. 


Suppofe  A  BCD  (fig.  36.)  to  be  a  fqiiare  wooden  ^  Pump.  ^ 
trunk.  EF  is  a  piece  of  oak-board,  exa<5lly  fitted  to 
the  trunk  in  an  oblique  pofition,  and  fupported  by 
iron  pin  which  goes  through  it  at  I,  one-third  of  its  v^lve  on 
length  from  its  lower  extremity  E,  The  two  ends  of  the  fame 
this  board  are  bevelled,  fo  as  to  apply  exaftly  to  the 
fides  of  the  trunk.  It  is  evident,  that  if  a  ftream  of 
water  comes  in  the  dirc^lion  BA,  its  prefTiire  on  the 
part  IF  of  this  board  will  be  greater  than  that  upon 
EL  It  will  therefore  force  It  up  and  rufh  through, 
making  it  Hand  almofl  parallel  to  the  fides  of  the  trunk. 

To  prevent  its  rifiug  fo  fur,  a  pin  mufl  be  put  in  its 
way.  When  this  cuiTent  of  water  changes  Its  direc¬ 
tion,  the  prefTuve  on  the  upper  fide  of  the  board  being 
again  greatefl  on  the  portion  IF,  it  Is  forced  back  again 
to  its  former  fituation  ;  and  Its  two  extremities  refling 
on  the  oppofite  fides  of  the  trunk,  the  paffiige  is  com¬ 
pletely  flopped.  This  board  therefore  performs  the 
office  of  a  vive  ;  and  this  valve  is  the  mofl  perfe6l  that 
can  be,  becaufe  it  offers  the  freed  paffage  to  the  water, 
and  It  allows  veiy  little  to  get  back  while  it  is  fliutting  ; 
for  the  part  IE  brings  up  half  as  much  water  as  IF  al¬ 
lows  to  go  down.  It  may  be  made  extremely  tight, 
by  fixing  two  thin  fillets  H  and  to  the  fides  of  the 
trunk,  and  covering  thofc  parts  of  the  board  with  lea« 
ther  which  applies  to  them  ;  and  in  this  llate  it  perfedl- 
ly  refemblcs  Bclidor’s  fine  valve. 

And  this  conflru<flion  of  the  valve  fuggefb,  by  theDcfcripuoa^ 
way,  a  form  of  an  occafional  pump,  which  may  be  oc- 
quickly  fet  up  by  any  common  carpenter,  and  will 
very  cffedlual  In  fmall  heights.  Let  a  b  c  d  e  (fig.  36. )  be 
a  fquare  box  made  to  Aide  along  this  wooden  trunk  with-ftrii(5led. 
out  fhake,  having;  two  of  its  fides  projecting  upwards, 
terminating  like  the  gablc*ends  of  a  houfe.  A  piece  of 
wood  e  is  mortifed  into  thefe  two  fides,  and  to  this  the 
plflon-rod  is  fixed.  This  box  being  fiirnifhed  with  a 
valve  fimllar  to  tlie  one  below,  will  perform  the  office 
of  a  piflon.  If  this  pump  be  immerfed  fo  deep  in  the 
water  that  the  piflon  ffiall  alfo  be  under  water,  we 
fcruple  not  to  fay  that  its  performance  will  be  equal  to 
any.  The  piflon  maybe  made  abundantly  tight  by  co¬ 
vering  its  outfide  neatly  with  fqft  leather.  And  as  no  - 
pipe  can  be  bored  with  greater  accumey  than  a  very"  or- 
dliiaiy  'workman  can  make  a  fquare  trunk,  we  prefume 
that  this  pump  w'ill  not  be  veiy  deficient  even  for  a  con- 
fiderable  fudfion. 

We  now  proceed  to  the  lafl  part  of  the  fiibjedl,  to  Yhc  n?o- 
confider  the  motion  of  water  in  pumps,  In  reference  to  tion  of  \v2»^ 
the  force  wliich  mufl  be  employed.  What  we  have^^^rin 
hitherto  faid  with  refpedl  to  the  force  wdilch  mufl  beP^"^!'® 
applied  to  a  piflon,  related  only  to  the  fuflaining  the 
w^ater  at  a  certain  height :  but  in  adiual  fervicc  we 
mufl  not  only  do  this,  but  we  mufl  difcliarge  it  at  the 
place  of  delivery  in  a  certain  quantity  ;  and  this  mnfl 
require  a  force  fuperadded  to  what  is  neceffary  for  its 
mere  fupport  at  this  height. 

'i'his  is  an  extremely  intricate  and  difficult  fiibjedl,^^^ 
and  very-  imperfedlly  underfiood  even  by  profeffed  en-carefub- 
gineers.  The  principles  on  wdiich  this  knowledge  mutt;  jedl- 
be  founded  arc  of  a  much  more  abflrufe  nature  than  the 
ordniary  laws  of  hydroflat  res  ;  and  all  the  genius  of 
Newton  was  employed  in  laying  the  foundation  of  this 
part  of  phyfical  fcleiice.  It  has  been  much  cultivated 
in  the  courfe  of  this  century  by  the  firll  mathematicians 
of  Europe.  Daniel  and  John  Bernoulli  have  written 
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very  elaborate  treatlfes  on  the  fubjeft,  ur  r.  tbe  very 
appofite  name  of  Hydrodynamics  ;  in  whicv*,  tiicnourh 
they  have  added  little  or  nothing  to  the  fu  idamental 
propofitlons  cilabliflied  in  fomc  fort  by  Newton,  and 
acquiefeed  in  by  them,  yet  they  have  greatly  contribu¬ 
ted  to  our  progrefs  in  it  by  the  methods  vvhic'ii  they 
have  purfiied  in  making  application  of  thofe  fundamen¬ 
tal  propofitlons  to  the  moil  important  cafes.  It  mull 
be  acknowledged,  however,  that  both  thefe  p^'opofi- 
tions,  and  the  extenfions  given  them  by  thefe  authors, 
are  fupported  by  a  train  of  argument  that  is  by  no 
means  unexceptionable  ;  and  that  they  proceed  on  af- 
fumptlons  or  polliilates  which  are  but  nearly  true  in 
any  cafe,  and  in  many  are  inadmlffible  :  and  it  remains 
to  this  hour  a  wonder  or  puzzle  how  thefe  propofitions 
and  their  refults  correfpond  W'ith  the  phenomena  wdiich 
we  obferve. 

But  fortunately  this  correfpondence  docs  obtain  to 
a  certain  extent.  And  it  feems  to  be  this  correfpoiid- 
ence  chiefly  which  has  given  thefe  authors,  wnth  New¬ 
ton  at  their  head,  the  confidence  w'hich  they  place  in 
their  refpedllve  principles  and  methods  :  for  there  are 
confiderable  differences  among  them  in  thofe  refpedfs ; 
and  each  feems  convinced  that  the  others  arc  in  a  miflake. 
Meflieurs  d’Alembert  and  De  la  Grange  have  great¬ 
ly  corredted  the  theories  of  their  predecefi'ors,  and  have 
proceeded  on  poflulatcs  which  come  much  nearer  to 
the  real  (late  of  the  cafe.  But  their  invefllgations  in¬ 
volve  us  in  fuch  an  inextricable  maze  of  analytical  in- 
veftigation,  that  even  when  we  arc  again  condiidfed  to 
the  light  of  day  by  the  clue  which  they  have  given  us, 
we  can  make  no  ufe  of  what  we  there  dlfcovered. 

But  this  theory,  imperfedl  as  it  is,  is  of  great  fer- 
vice.  It  generalizes  our  obfciwations  and  experiments, 
and  enables  us  to  compofe  a  praRical  dotinne  from  a 
heap  of  fadls  which  otherwife  iniift  have  remained  fo- 
litaiy  and  uiiconnedled,  and  as  ciunberfome  in  their  ap¬ 
plication  as  the  charadlers  of  the  Chlnefe  writing. 

The  fundamental  propofitlou  of  this  pradlical  hydro- 
■  dynamics  is,  that  water  or  any  fluid  contained  in  an 
open  veffel  of  iiidetinite  magnitudtf,  and  Impelled  by  its 
weight  only,  will  flow  through  a  fmall  oriftcc  with  the 
velocity  which  a  heavy  body  w  ould  acquire  by  falling 
from  tlie  horizontal  furface  of  the  fluid.  Thus,  if  the 
orifice  is  16  feet  under  the  furface  of  the  water,  it  will 
iffue  with  the  velocity  of  32  feet  in  a  fecond. 

Its  velocity  correfpondlng  to  any  other  depth  h  of 
the  orifice  under  the  furface,  will  be  had  by  this  eafy 
proportion  :  “  As  the  fquare  root  of  16  is  to  die  fquare 
root  of  h  ;  fo  is  32  feet  to  the  velocity  required  ;  or, 

alternately,  v'16  :  32  =  ^/h :  v,  and  v  =  ~ 

V  16 
32 

\/hy  =28  y/  h  i  that  is,  multiply  the  fquare  root  of 

the  height  in  feet  by  eight,  and  the  produ£^  is  the  re¬ 
quired  velocity.  f 

On  the  other  hand,  it  frequently  occurs,  that  we 
want  to  difeover  the  depth  under  the  furface  which  will 

produce  a  known  velocity  v.  Therefore  a/  h  zsz 
•n  * 

and  b  =  ^ :  that  is,  divide  the  fquare  of  the  velo¬ 
city  by  64,  and  the  quotient  is  the  depth  wanted  in 
feet. 
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This  propofiticn  h  fufticient  for  all  oin*  putqioier. 

For  fince  water  is  nearly  a  perfe£l  fluid,  and  propagates 
all  Imprcflions  undiminiflied,  we  can,  in  place  of  anv 
prelTure  of  a  pidon  or  other  caufe,  fubftitute  a  perpen¬ 
dicular  column  of  water  whofe  weight  is  equal  to  this 
preflurc,  and  will  therefore  produce  the  fame  efflirx.-— 

7'hus,  if  the  furface  of  a  piflon  is  half  a  fquare  foot, 
and  it  be  prefled  dowm  with  the  weight  of  500  pounds, 
and  we -would  wilh  to  know  with  what  velocity  it  would 
crufc  the  water  to  flow  through  a  fmall  hole,  we  kno^y 
that  a  column  of  water  of  this  weight,  and  of  half  a 
foot  bafe,  would  be  16  feet  high.  And  this  propofi- 
ti  ''a  teaches  us,  that  a  veffel  of  this  depth  will  have  a 
velocity  of  efflux  equal  to  32  feet  in  a  fecond. 

If  therefore  our  prefiing  power  be  of  fuch  a  kind 
that  it  can  continue  to  prefs  forward  the  piflon  with 
the  force  of  50O  pounds,  the  water  will  flow  with  this 
velocity,  whatever  be  the  fize  of  the  hole.  All  that  re¬ 
mains  is,  to  determine  what  change  of  adual prejfure 
on  the  piflon  refults  from  the  motion  of  the  piflon  it- 
felf,  and  to  change  the  velocity  of  efflux  in  the  fubdu- 
plicate  ratio  of  the  change  of  a£lual  preffiire. 

But  before  we  can  apply  this  knowledge  to  the  cir-Renurk 
ciimflaiices  which  take  place  in  the  motion  of  water  in  previous 
pumps,  we  muft  take  notice  of  an  important  inodifica- 
tion  of  the  fundamental  propofltion,  which  is  but  very 
obfeurely  pointed  out  by  any  good  theory,  but  is  efla- 
blifhed  on  the  moft  regular  and  unexceptionable  obfer- 
vation. 

If  the  efflux  is  made  through  a  hole  in  a  thin  plates 
and  the  velocity  is  computed  as  above,  we  fhall  difeover 
the  quantity  of  water  which  iflhes  in  a  fecond  by  obfer- 
ving,  that  it  Is  a  prifm  or  cylinder  of  the  length  indica¬ 
ted  by  the  velocity,  and  having  its  tranfverfe  fedlion 
equal  to  that  of  the  orifice.  Thus,  in  the  example  al¬ 
ready  given,  fuppofing  the  hole  to  be  a  fquare  inch,  the 
folid  contents  of  this  prifm,  or  the  quantity  of  water  If- 
fuing  in  a  fecond,  is  l  X  32  X  12  cubic  inches,  or  384 
cubic  inches.  This  we  can  eafily  meafure  by  recei¬ 
ving  it  in  a  veffel  of  known  dimeufions.  Taking  this 
method,  we  uniformly  find  a  deficiency  of  nearly  3S 
parts  in  100  ;  that  is,  if  wc  fliould  obtain  100  gal¬ 
lons  ill  any  number  of  feconds,  we  fliall  in  fadl  get  only 
62.  This  is  a  moft  regular  fa6l,  whether  the  velocities 
are  great  or  fmall,  and  whatever  be  the  fize  and  form 
of  the  orifice.  The  deficiency  increafes  indeed  in  a 
very  minute  degree  with  the  velocities.  If,  for  in- 
ftance,  the  depth  of  the  orifice  be  one  foot,  the  dif- 
charge  is  tVo-qV  J  it  be  15  feet,  the  difeharge  is 

6  1  *7  2 

7'his  deficiency  is  not  owing  to  a  diminution  of 
velocity  ;  for  the  velocity  may  be  eafily  and  accurately 
nieafurcd  by  the  dlftaiice  to  which  the  jet  will  go,  it' 
direfted  hori/ontally.  This  is  found  to  correfpond  very 
nearly  with  the  propofltion,  making  a  very  fmall  allow¬ 
ance  foi*  fridlion  at  the  border  of  the  hole,  and  for  the  ^ 
reliftance  of  the  air.  Sir  Ifaac  Newton  aferibed  the  de¬ 
ficiency  with  great  juilice  to  this,  tliat  the  lateral  ♦‘co¬ 
lumns  of  water,  furrounding  the  column  which  is  in¬ 
cumbent  on  the  orifice,  prefs  towards  the  orifice,  and 
contribute  to  the  expeiice  equally  with  that  column. 

'f'hefe  lateral  filaments,  therefore,  iffue  obliquely,  crofs- 
ing  the  motion  of  the  central  llream,  and  produce  a 
contraClion  of  the  jet  ;  and  the  whole  ftream  does  not 
acquire  a  parallel  motion  and  its  ultimate  velocity  till  it 
7  has 


V  V  M 

?ump.  has  ffot  to  fome  diftance  from  the  orifice 

“ — V -  fervation  (bowed  him  that  this  was  really  the  cafe,  but 

even  his  genius  could  not  enable  him  to  afeertain  the 
motion  of  the  lateral  filaments  by  theor)^,  and  he  was 
obli'^ed  to  meafure  evciy  thing  as  he  faw  it.  He  found 
the  diameter  of  the  jet  at  the  place  of  the  greatcll  con¬ 
traction  to  be  prccifely  fuch  as  accounted  for  the  defi- 
ciency^  His  explication  has  been  unanimoufly  acqui- 
efeed  in  ;  and  experiments  have  been  multiplied  to  afeer- 
tain  all  thofe  circnmftances  which  our  theory  capnot  de¬ 
termine  a  priori  The  moft  complete  fet  of  experiments 
are  thofe  of  Michelotti,  made  at  Turin  at  the  expeiice 
of  the  prince  of  Piedmont.  Here  jets  were  made  of  i, 
2,  3,  and  4  inches  diameter  ;  and  the  water  received  irito 
cifterns  mod  accurately  formed  of  brick,  and  lined  with 
ftucco.  It  Is  the  refult  of  thefe  experiments  which  we 
have  taken  for  a  meafure  of  the  deficiency. 

We  may  therefore  confidcr  the  water  as  flowing 
through  a  hole  of  this  contraCled  dinienfion,  or  fubfti- 
lute  this  for  the  real  orifice  in  all  calculations.  ^  For  it 
is  evident  that  if  a  mouth-piece  (fo  to  call  it)  were 
made,  whofe  internal  fhape  preclfely  tallied  with  the 
form  which  the  jet  aflumes,  and  if  this  mouth-piece  be 
applied  to  the  orifice,  the  water  will  flow  out  without 
any  obftniCrion.  The  vefTel  may  therefore  be  confidered 
as  really  having  this  mouth-piece. 

Nay,  from  this  we  derive  a  very  Important  obferv^a- 
tion,  that  if,  inftead  of  allowing  the^  water  to  flow 
through  a  hole  of  an  inch  area  made  In  a  thin  plate, 
we  make  it  flow  through  a  hole  in  a  thick  plank,  fo 
*  formed  that  the  external  orifice  (hall  have  an  inch  area, 
but  be  widened  internally  agreeably  to  the  (hape  which 
nature  forms,  both  the  velocity  and  quantity  will  be 
that  which  the  fundamental  propofition  determines. 
Michelotti  meafured  with  great  care  the  form  of  the 
great  jets  of  three  and  four  inches  diameter,  and  found 
that  the  bounding  cur\x  was  an  elongated  trochoid. 
He  then  made  a  m.outh-piece  of  this  form  for  his  jet  of 
one  inch,  and  another  for  his  jet  of  two  Inches  ;  and  he 
found  the  difeharges  to  be  tV-^^o  ke, 

with  juftice,  afcrlbed  the  trifling  deficiency  which  flill 
remained,  partly  to  fridfion  and  partly  to  his  not  having 
exadfly  fuited  his  mouth-piece  to  the  natural  form.  We 
imagine  that  this  lafl  circumllance  was  the  foie  caufe  : 
For,  in  the  firfl  place,  the  water  in  his  experiments,  be¬ 
fore  getting  at  his  jct-holes,  had  to  pafs  along  a  tube  of 
eight  inches  diameter.  Now  a  jet  of  four  inches  bears 
too  great  a  proportion  to  this  pipe  ;  and  its  narrownefs 
undoubtedly  hindered  the  lateral  columns  from  contri¬ 
buting  to  the  efflux  in  their  due  proportion,  and  there¬ 
fore  rendered  the  jet  lefs  convergent.  And,  in  the 
next  place,  there  can  be  no  doubt  (and  tlie  obfervatlons 
of  Daniel  Bernoulli  confirm  it)  but  that  this  conver- 
gency  begins  within  the  veflel,  and  perhaps  at  a  very 
confiderable  diftance  from  the  orifice.  And  we  ima¬ 
gine,  that  if  accurate  obfervatlons  could  be  made  on  the 
motion  of  the  remote  lateral  particles  within  the  vefTel, 
and  an  internal  mouth-piece  were  (haped  according  to 
the  curve  which  is  defcrlbed  by  the  remoteft  particle 
that  we  can  obferve,  the  efflux  of  water  would  almoft 
perfeftly  tally  with  the  theory.  But  indeed  the  coin¬ 
cidence  is  already  fufficiently  near  for  giving  us  very  va¬ 
luable  Infonnation.  We  learn  that  the  quantity  of  wa¬ 
ter  which  flows  through  a  hole,  in  confcquence  of  its 
^^wn  weight,  or  by  the  adlion  of  any  force,  may  be 
VoL.  XV.  Fart  H. 
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Careful  ob-  iiicreafed  one  half  by  properly  (haping  the  paffage  to 
this  hole  ;  for  we  fee  that  it  may  be  incrcafed  from 
62  to  near  99. 

But  there  is  another  modification  of  the  efflux,  which 
we  confefs  our  total  incapacity  to  explain.  If  the 
water  iffues  through  a  hole  made  in  a  phte  whoTc 
thicknefs  is  about  twice  the  diameter  of  the^  hole,  or, 
to  exprefs  it  better.  If  it  Iffues  through  a  pipe  whof- 
length  is  about  twice  its  diameter,  the  quantity  difehar- 


Purap. 


ged  is  nearly  of  refults  from  the  propofition 
If  the  pipe  be  longer  than  this,  the  quantity  is  dinu- 
niflied  by  friaion,  which  increafes  as  the  length  of  th^. 
pipe  increafes.  If  the  pipe  be  (horter,  the  water  will 
not  fill  it,  but  detaches  itfclf  at  the  very  entry  of  th- 
pipe,  and  flows  with  a  contrafted  jet.  When  the  pipe 
is  of  this  length,  and  the  extremity  is  flopped  with  the 
finger,  fo  that  it  begins  to  flow  with  a  full  month,  no 
fubfequent  contraaioii  is  obferved  ;  but  merely  fli  iking 
on  the  pipe  with  a  key  or  the  knuckle  is  generally  fuf- 
ficient  to  detach  the  water  in  an  Inllant  from  tlie  fidcS 
of  the  pipe»  and  reduce  the  efflux  to 

This  effea  is  moft  unaccountable.  It  certainly  arifc< 
from  the  mutual  adhefion  or  attraction  between  the 
water  and  the  Tides  of  the  pipe  ;  but  how  this,  afting 
at  right  angles  to  the  motion,  (hould  produce  an  iu- 
creafe  from  62  to  82,  nearly  we  cannot  expLiln.  It 
(liows,  however,  the  prodigious  force  of  this  attradlon, 
w’hlch  ill  the  fpace  of  two  or  three  inches  ir^able  to^ 
communicate  a  great  velocity  to  a  veiy^  great  body  of 
water.  Indeed  the  experiments  on  capillar)'  tubes  (how 
that  the  mutual  attraftion  of  the  parts  of  water  is  fomc 
thoufands  of  time  greater  than  their  weight. 

We  have  only  further  to  add,  that  every  increafe  of 
pipe  beyond  two  diameters  is  accompanied  with  a  di¬ 
minution  of  the  difeharge  ;  but  in  what  ratio  this  Is  di- 
minilhed  it  is  very  difficult  to  detei*mine.  We  fhall  only 
obferve  at  prefent  that  the  diminution  is  very  great. 
A  pipe  of  2  inches  diameter  and  30  feet  long  has  lu 
difeharge  only  of  '^'kat  it  would  be  if  only  4 

inches  long.  If  its  length  be  60  feet,  its  difeharge  will 
be  no  more  than  xVs*  ^  of  i  inch  diameter 
would  have  a  difeharge  of  and  tV^>  ki  the  fame 
fit  nation.  Hence  we  may  conclude  that  the  difeharge 
of  a  4-iiicli  pipe  of  30  feet  loiTg  will  not  exceed  }  of 
what  it  would  be  if  only  8  inches  long.  1  his  will  fuf- 
fice  for  our  prefent  purpofes;  and  the  determination  ot 
the  velocities  and  difeharges  ii\  long  conduits  from 
pump-machines  inuft  be  referred  to  the  article  Watfh^ 
IVorks,  At  prefent  we  (hall  confine  our  attention  to  the 
pump  itfelf,  and  to  what  will  contribute  to  its  improve¬ 
ment. 

Before  we  can  proceed  to  apply  this  fundamental 
propofition  to  our  purpofe,  we  mull  anticipate  in  a  loofc 
way  a  propofition  of  continual  ufe  In  the  conftrudlion  of 
JVATRR-Worhs, 

Let  water  be  fuppofed  ftagnant  in  a  vefTel  EFGH 
(fig.  37.);  and  let  it  be  allowed  to  flow  out  by  a  cylin¬ 
drical  pipe  HIKL,  divided  by  any  number  of  partitions 
B,  C,  D,  &c.  '  Whatever  be  the  areas  B,  C,  D,  of 
thefe  orifices,  the  velocity  in  the  intermediate  parts  of 
the  pipe  will  be  the  fame  ;  for  as  much  paffes  through 
any  one  orifice  in  a  fccoiid  as  pafles  through  any  other 
in  the  fame  time,  or  through  any  ftiftion  of  the  inter¬ 
vening  pipe.  Let  this  velocity  in  the  pipe  he  V ,  and 
let  the  area  of  the  pipe  be  A.  Tkc  velocity  in  the  01  i- 
^  J>  ficcs 
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fices  B,  C,  D,  miifl  be 


VA 


VA  VA 
TT’  C  ’  I) 
be  the  velocity  acquired  in  a  fecond  by  a  heavy  body. 
Then,  by  the  general  propofitioii,  the  height  of  water 

VA 

in  the  vefTel  which  will  produce  the  velocity  in 
V"A* 

the  firft  orifice  alone,  is  After  this  pafTage  the 

velocity  is  again  reduced  to  V  in  the  middle  of  the 
fpace  between  the  firil  and  fccond  orifices.  In  the  fe- 

1  *r  1.  ,  .  .  VA 

cond  orifice  this  velocity  is  changed  to 


&c.  Let  g 


This  a- 
V^A* 


lone  would  have  required  a  height  of  water 

But  the  water  is  already  moving  with  the  velocity  V, 
whicli  would  have  refiilted  from  a  height  of  water  in 
vefTel  (which  we  fliail,  in  the  language  of  the  art,  call 

V^ 


the  HEAD  OF  water)  equal  to 


Therefore  there 
V^A^ 

Therefore  the  whole  height  necefTary 


is  only  required  a  head  of  water 


V^ 

2 — — »  or 


V"  A" 

_X^-  — I. 

for  producing  the  efflux  through  both  orifices,  fo  as 
hill  to  preferve  the  velocity  V  in  the  intervening  pipe, 
-  V^  A^ 

In  like  manner  the  third  orifice 


V"  A  * 

I)  would  alone  require  a  head  of  water  —  X  ~ 


and  all  the  three  would 


iV 

iy 


^g _ 

V2  A  2 

require  a  head  —  X  —  +  + 

_  ^  2g  ^ 

-2.  By  this  iiidiidion  may  eafily  be  feen  what 

head  is  necefTar)'  for  producing  the  efflux  through  any 
number  of  orifices. 

Let  the  expence  or  quantity  of  water  difeharged  in 
an  unit  ot  time  (fuppofe  a  fecond)  be  cxpiclfed  by  the 
fymbol  ^Blils  is  meafiired  by  the  produft  of  the  ve¬ 
locity  by  the  area  of  the  oiifice,  and  is  therefore  =  VA, 

VA^,,  VA  ^  ,  (y 

or  --g*  X  B,  or  X  C,  See.  and  V  =: 

fore  vve  may  compute  the  head  of  water  (which  we 
fhall  exprefs  by  11)  in  reference  to  the  quantity  of  wa¬ 
ter  difeharged,  bccaiife  this  is  generally  the  interefling 

circuinftance.  In  this  view  vve  have  H  X 

2^A 


There- 


-2;  which  fliows  that  the  head  of  water 


iicccfTary  for  producing  the  difeharge  increafes  in  the 
proportion  of  the  fqiiare  of  the  qiiaiillty  of  water  which 
is  difeharged. 

'I  hefc  things  being  premlfed,  it  is  an  eafy  matter  to 
.M.  ^cf  the  motion  of  water  in  a  pump,  andthe  qiian- 

r,  &c.  ^^ty  difeharged,  refulting  from*  the  adlion  of  any  force 
on  the  pifton,  or  the  force  which  miifl  be  applied  to 
the  pifton  in  order  to  produce  any  required  motion  or 
quaniity  difeharged.  \Ve  have  only  to  fuppofe  that  the 
force  employed  is  the  prefTiire  of  a  column  of  vvmter  of 
the  diameter  of  the  working  barrel ;  and  this  is  over 
;uid  above  the  force  which  is  necefTary  for  merely  fup- 


porting  the  water  at  the  height  of  the  place  of  delivery.  Pump. 

I  he  motion  of  the  water  will  be  the  fame  in  both  v '•*"**  “^ 

cafes. 

Let  us,  firft  of  all,  confider  a  fucking-pump.  The  lu  tlf/fucb« 
motion  here  depends  on  the  prefTure  of  the  air,  and  will  mg-pump, 
be  the  fame  as  if  the  pump  were  lying  horizontally,  and 
communicated  with  a  referv^oir,  in  which  js  a  head  of 
Vv'ater  fufficient  to  overcome  all  the  obflrucftions  to  the 
motion,  and  produce  a  velocity  of  efflux' fuch  as  we  de- 
fire.  And  here  it  muft  be  noted  that  there  is  a  limit. 

No  velocity  of  the  pifton  can  make  the  water  rife  in  the 
fuaion-pipe  with  a  greater  velocity  than  what  would 
be  produced  by  the  preffiire  of  a  column  of  water  33 
feet  high  ;  that  is,  about  46  feet  fier  fccond. 

Let  the  velocity  of  the  pifton  be  V,  and  the  area  of 
the  working  barrel  be  A.  Then,  if  the  water  fills  the 
barrel  as  fall  as  the  pifton  is  drawn  up,  the  difeharge 
during  the  rife  of  the  pifton,  or  the  number  of  cubic 
feet  of  water fccond,  muft  be  z=  VxA.  This  is 
always  fiippofed,  and  vve  have  already  afeertained  the 
circumftances  which  enfure  this  to  happen.  If,  there¬ 
fore,  the  water  arrived  with  perfeft  freedom  to  the  pif¬ 
ton,  the  force  necefTary  for  giving  it  this  velocity,  or 
for  dlfcharglng  the  quantity  VxA  in  a  fecond,  would  be 

equal  to  the  weight  of  the  pillar  of  water  whofe  height 

yi  ° 

is  - ,  and  bafe  A. 

^g 

It  does  not  appear  at  firft  fight  that  the  force  ne- 
ceffary  for  producing  this  difeharge  has  any  thing  to  do 
with  the  obftriiCtlons  to  the  afeent  of  the  water  into  the 
pump,  bccaufe  this  is  produced  by  the  preffure  of  the 
atmofphere,  and  it  is  the  adfion  of  this  preffure  vvdiieh 
is  meafiired  by  the  head  of  vv'ater  neceffaiy  for  produ¬ 
cing  the  internal  motion  in  the  pump.  But  we  muft  af- 
vvays  recolledl  that  the  pifton,  before  bringing  up  any 
water,  and  fupporting  it  at  a  certain  height,  was  preffed 
on  both  Tides  by  the  atmofphere.  While  the  air  fiip- 
poits  the  column  below  the  pifton,  all  the  preffure  ex¬ 
pended  in  this  fupport  is  abllradlcd  from  its  preffure  on 
the  under  part  of  the  pifton,  while  its  upper  part  ftill 
fiipports  the  whole  preffure.  The  atmofphere  continues 
to  prefs  on  the  under  furfiice  of  the  pifton,  through  the 
iiitennediiim  of  the  water  in  the  fu6lion-pipe,  with  the 
difl'erence  of  thefc  two  forces. — Now,  vvfflile  the  pifton 
is  dravvni  up  with  the  velocity  V,  more  of  the  atmofphe- 
rk:  preffure  muft  be  expended  in  caiifing  the  water  to 
follow  the  pifton ;  and  it  is  only  with  the  remainder  of  its 
whole  preffure  that  it  continues  to  prefs  on  the  under 
furface  of  the  pifton.  Therefore,  in  order  that  the 
pifton  may  be  raifed  with  the  velocity  V,  a  force  muft  be 
applied  to  it,  over  and  above  the  force  iieceffary  for 
merely  fupporting  the  column  of  water,  equal  to  that 
part  of  the  atmofpheric  preffure  thus  employed  ;  that 
is,  equal  to  the  weight  of  the  head  of  water  necefl'ary 
for  foicmg  the  vvmter  up  throiigli  the  fii6l:ioii-pipe,  and 
producing  the  velocity  V  in  the  working  ban*cl. 

Therefore  let  B  be  the  area  of  the  mouth  of  the 
fu(fblon*plpe,  and  C  the  area  of  the  fixed  valve,  and  let, 
the  fii(Slion-plpe  be  of  equal  diameter  with  the  working 
barrel.  The  head  iieceffary  for  producing  the  velocity 

yi  /  A *  A^  \ 

V  on  the  working  barrel  is - (“J^ —  i  j.  If 


d  exprefs  the  denlity  of  water ;  that  is, 


if  d  be  the 
number 
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.  number  of  pounds  in  a  cubic  foot  of  water,  then  J  A 
will  exprefs  the  weight  of  a  column  whofe  bafe  is  A, 
and  height 


After  this  the  velocity  is  changed  to 


AV  in 


all  being  reckoned  in  feet.  Therefore 


the  force 


2^ 

which  mud  be 


vhen  eftimated  in 


water 

AV 


arri^^es 


a 

at  the 


applied, 

-11  ^  _c/AVWA^,A^  \ 
pounds,  will  ue  />, - — —  ^  ‘  qT  ^  *  j 

The  firft  general  obfervation  to  be  made  on  what 
has  been  faid  is,  that  the  power  which  mull  be  employ¬ 
ed  to  produce  the  neceffary  motion,  in  oppofition  to  all 
the  obllacles,  is  in  the  proportion  of  the  fquare  of  the 
velocity  which  we  would  produce,  or  the  fquare  of  the 
quantity  of  water  we  would  difeharge. 

We  have  hitherto  proceeded  on  the  fuppofition,  that 
there  is  no  contraaion  of  the  jet  in  palTing  through  thefe 
two  orifices.  This  we  know  w'ould  be  very  far  from  the 
truth.  We  mull  therefore  accommodate  things  to  thefe 
circumftances,  by  dimimlhing  B  and  C  in  the  ratio  of 
the  contradion,  and  calling  the  diminilhed  areas  h  and 

,  _A^VVA'  .  A^  ^ 
c;  then  we  have/ - 

What  this  diminution  may  be,  depends  on  the  form 
of  the  parts.  If  the  fixed  valve,  and  the  entry  into 
die  pump,  are  fimply  holes  in  thin  plates,  then 
B  andrzr  The  entry  is  commonly  widened  or 

triimpct-fhaped,  which  diminilhes  greatly  the  contrac¬ 
tion  :  but  there  are  other  obllacles  in  the  way,  arifing 
from  the  drainer  ufiuilly  put  round  it  to  keep  out  filth. 
The  valve  may  have  its  contradion  greatly  diminilhed  alfo 
by  its  box  being  made  beU-lhapcd  internally  ;  nay,  even 
giving  it  a  cylindrical  box,  in  the  manner  of  fig.  33.  is 
better  than  no  box  at  alh  in  fig.  y.  ;  for  fuch  a  cy¬ 
lindrical  box  will  have  the  unaccountable  effed  of  the 
fhort  tube,  and  make  h  xW  B,  inftead  of  x?7]y 
Thus  wc  fee  that  circumftances  feemingly  very  trifling 
may  produce  great  effeds  in  the  performance  of  a  pump. 
We  fiiould  have  obferved  that  the  valve  itfelf  prefents 
an  obftacle  which  diminilhes  the  motion,  and  requires 
an  increafe  of  power  ;  and  it  would  feem  that  in  this 
refped  the  clack  or  butterfly  valve  is  preferable  to  the 
button  valve. 

Example.  Suppofe  the  velocity  of  the  pifton  to  be 
2  feet  or  24  inches  "per  fecond,  and  that  the  two  con- 
traded  areas  are  each  f  of  the  area  of  the  pump,  which 
is  not  much  lefs  than  what  obtains  in  ordinary  pumps. 

We  have  i  (^5  +  ^5—  > ) 

—  36,75  inches,  and  the  force  which  we  muft  add  to 
what  will  merely  fupport  the  column  is  the  weight  of  a 
pillar  of  water  incumbent  on  the  pifton,  and  fomething 
more  than  three  feet  high.  This  would  he  a  fenfihle 
portion  of  the  whole  force  in  raifing  water  to  fmall 
heights. 

We  have  fuppofed  the  fudion-pipe  to  be  of  the  fame 
diameter  with  the  working  barrel ;  but  it  is  ufual  to 
make  it  of  fmaller  diameter,  generally  equal  to  the^va- 
ter  way  of  the  fixed  valve.  This  makes  a  confiderable 
change  in  the  force  rieceflary  to  be  applied  to  the  pif¬ 
ton.  Let  a  be  the  area  of  the  fudion-pipe,  the  area  of 
the  entr)"  being  ftill  B;  and  the  equivalent  entry  with¬ 
out  contradion  being  ftill  we  have  the  velocity  at 

AV 

the  entrance  z;  ,  ?uid  the  producing  head  of  water  — 


2  gb^ 

the  fudion-pipe,  with  which  the 
valve,  where  it  is  again  changed  to - - ,and  requires  for 

this  chanQ;;e  a  head  of  water  equal  to 


Blit 

2gC^^ 
is  equivalent  to 

Therefore  the 


the  velocity  retained  in  the  fudioa-pipe 

A^V^ 

the  effed  of  a  head  of  water -  . 

2  ga^ 

head  neceflar)'  for  producing  fuch  a  current  through  the 
fixed  valve,  that  the  water  may  follow  the  pifton  with 

,  .  .  AW'  .  A'V'  A'V'  _ 

the  velocity  V,  is - 1 - - -  — 


A' 


A’> 


2  g  2  g 

This  is  evidently  lefs  than 


than  A,  and  therefore — :• 


W 

2g\y 

before,  becaufe  a  is  lef 

is  greater  than  unity,  which  was  the  laft  term  of  the 
former  formula.  There  is  fome  advantage,  therefore, 
derived  from  making  the  diameter  of  the  fudion-pipe 
lefs  than  that  of  the  working  barrel:  but  this  is  only  be¬ 
caufe  the  paflage  of  the  fixed  valve  is  fmaller,  and  the 
infpediou  of  the  formula  plainly  points  out  that  the  area 
of  the  fudion-pipe  fliould  be  equal  to  that  of  the  fixed 
valve.  When  it  is  larger,  the  water  muft  be  accelerated 
in  its  paflage  through  the;  valve  ;  which  is  an  ufelefs  ex¬ 
pellee  of  force,  becaufe  this  velocity  is  to  be  immediate¬ 
ly  reduced  to  V  in  the  working-barrel.  If  the  forego¬ 
ing  example  he  computed  with  a  equal  to  j  of  A,  we 
fliall  find  the  head  H  equal  to  29  inches  inftead  of  37. 

But  this  advantage  of  a  fmaller  fudion-pipe  is  in  all 
cafes  very  moderate;  and  the  pump  is  always  inferior  to 
one  of  uniform  dimenfions  throughout,  having  the  ori¬ 
fice  at  the  fixed  valve  of  the  fame  area.  And  if  thefe 
orifices  are  confiderably  diminilhed  in  any  proportion, 
the  head  neceflary  for  overcoming  the  obftacles,  fo  that 
the  required  velocity  V  may  ftill  be  produced  in  the 
working  barrel,  is  greatly  iiicreafed.  If  we  fuppofe  the 
area  a  ^  of  A,  which  is  frequently  done  in  lioufe  pumps, 
where  the  diameter  of  the  fudion-pipe  does  feldoiii  ex¬ 
ceed  y  of  that  of  the  working- barrel;  and  fuppofe  every 
thing  made  in  proportion  to  this,  which  is  alfo  ufual, 
becaufe  the  unflcilled  pump-makers  ftiidy  a  fymmetn' 
which  fatisfics  the  eye;  we  fliall  find  that  the  pump 
taken  as  an  example  wnll  require  a  head  of  water  =3 
1 3  feet  and  upwards.  Befidcs,  it  mull  be  obferved 
that  the  fridion  of  the  fiidion-pipe  itfelf  has  not  been 
taken  into  the  account.  This  alone  is  greater,  in  inoft 
cafes,  than  all  the  obftrudions  w^e  have  been  fpeakiiig 
of ;  for  if  this  pipe  is  three  inches  diameter,  and  that  of 
the  wwking-barrel  is  fix,  w  hich  is  reckoned  a  liberal  ah 
lowance  for  a  fudion-pipe,  and  if  the  fixed  valve  is  2  5 
feet  above  the  furface  of  the  pit-water  ;  the  fridion  of 
this  pipe  will  amount  to  one-third  of  the  whole  propel¬ 
ling  force. 

Thus  w'e  have  enabled  the  reader  to  afccrlain  the 
force  iiecelfiiry  for  producing  any  required  difeharge  of 
w  ater  from  a  pump  of  known  dimenfions :  and  the 
converfc  of  this  determination  gives  us  tli»C  difeharge 
which  will  be  produced  by  any  given  force.  For  ma- 

A^  A'  A'  ^  ^  , 

king  -f-  -pr — (waiieli  is  a  known  quantity, 

xefulting  from  the  dimenfions  of  the  pump)  =  M,  we 

4  P  2  luivc 


Pump. 


P  U  M 


V‘ 


have  H  =  —  M,  and  V’  = 
2g 


J  M  •  Now  H  IS  that  part  of  the  natural  power 

which  we  have  at  command  wlijch  exceeds  what  is  ne- 
ct’fTary  for  merely  fupporting  the  column  of  water. 
Thus,  if  we  have  a  pump  whofe  pifion  has  an  area  of 
j  of  a  fquare  foot,  its  diameter  being  inches ;  and 
we  have  to  raife  the  water  32  feet,  and  can  apply  a 
power  of  525  pounds  to  the  pifton  ;  we  wifh  to  know 
at  what  rate  the  piiton  will  be  moved,  and  the  quantity 
of  water  difeharged  ?  Merely  to  fupport  the  column  of 
water  of  this  height  and  diarpeter,  requires  500  pounds. 
Therefore  the  remaining  power,  which  is  to  produce 
the  motion,  is  25  pounds.  This  is  the  weight  of  a  co¬ 
lumn  i  foot  4  inches  high,  and  H  rz:  1,333 
us  fuppofe  the  diameter  of  the  fuclion-pipe  4-  of  that  of 

the  working-barrel,  fo  that^g  4.  We  may  fuppofe 

it  executed  in  the  beft  manner,  having  its  lower  extre¬ 
mity  trumpet-fhaped,  formed  by  the  revolution  of  the 
proper  trochoid.  The  contraftion  at  the  entry  may 

A  A* 

therefore  be  confidered  as  nothing,  and  -y  =  4,  and 

:=  16.  We  may  alfo  fuppofe  the  orifice  of  the  fixed 

A* 

ralve  equal  to  the  area  of  the  fii6fion-pipe,  fo  that 

IS  alfo  z=  16,  and  there  is  no  contraction  here;  and 

A* 

And  laftly,  ,  is  alfo  16. 
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y  _  of  the  pifton,  in  order  to  occupy  the  fpace  above,  which 
18  left  by  the  pifton.  If  there  were  no  contraction,  the 

water  would  gb  thro’  with  the  velocity  V  ;  but  as 

there  will  always  be  fome  contraction,  let  the  diminifh- 
ed  area  of  the  hole  (to  be  difeovered  by  experiment)  be 

A — a 


Pu«ip, 


i ;  the  velocity  therefore  will  be  V 


Thi 


13  re* 


•  r  •  V* /A 

quires  for  its  produaion  a  head  of  water  —  1 

This  IS  the  height  of  a  column  of  water  whofe  bafe  i» 
not  A  but  A  a.  Calling  the  deiifity  of  water  d,  we 
liave  for  the  weight  of  this  column,  and  the  force  p  is 
'A-i7\*  V*  iyV‘(A— 

—  .  = - This, 


(IXA—aX 


1  r  A 

therefore  —  is  alfo  i6. 


Therefore 


‘  A* 


or  M,  =  i6  +  i6 


=  i6,  Wc  have  alfo  2  g  =z  64.  Now  V  = 


,  .  .  •  .2.?' 

we  lee  again,  is  proportional  to  the  fquare  of  the  velo¬ 
city  of  the  pifton  in  its  defeent,  and  has  no  relation  to 
the  height  to  which  the  water  is  laifed. 

If  the  pifton  has  a  button  valve,  its  furface  is  at  leaft 
equal  to  a  ;  and  therefore  the  preflure  is  exerted  on  the 
water  by  the  whole  furface  of  the  pifton.  In  this  cafe 

we  ihall  have  /’—  2gb~  confiderably  greater  than 

before.  We  cannot  afeertam  this  value  with  great  pre- 
cifion,  becaufe  it  is  extremely  difficult,  ifpoffible,  to 
determine  the  refiftance  in  fo  complicated  a  cafe.  But 
the  formula  is  exaft,  if  b  can  be  given  exadly ;  and 
wc  know  within  very  moderate  limits  what  it  may 
amount  to.  In  a  pump  of  the  very  bc-ft  coiiftmaion, 
with  a  button  valve,  b  cannot  exceed  one-half  of  A  • 
A^  * 

and  therefore  y,  cannot  be  lefs  than  8.  In  this 


V*  A  J 


V 


—  2,309  feet,  and  the  pifton  will 


16 

move  with  the  velocity  of  2  feet  4  inches  nearly.  Its 
velocity  will  be  Icfs  than  this,  on  account  both  of  the 
friction  of  the  pifton  and  the  friCtion  of  the  water  in 
the  fiiCtion-pipe.  Thefe  two  circumftances  will  pro¬ 
bably  reduce  it  to  one  foot  eight  inches  ;  and  it  can 
hardly  be  lefs  than  tliis. 

We  have  taken  no  notice  of  the  friCtion  of  tlie  water 
in  tlic  working-barrel,  or  in  the  fpace  above  the  pifton; 
becaufe  it  is  in  all  cafes  quite  infignifieaiit.  The  longelt 
pipes  employed  in.  our  deep  mines  do  not  require  more 
than  a  few  inehes'of  head  to  overcome  it. 

But  there^  is  another  circumftance  which  raiift  not  be 
omitted.  This- is  the  refiftance  given  to  the  pifton  in 
Its  defc^nt.  T.  he  piftoiis  of  an  engine  for  drawing  wa¬ 
ter  from  deep  mines  ra  lift  dtfeend  again  by  their  owm 
weight  in  order  to  repeat  their  ftroke.  This  miift  re¬ 
quire  a  preponderance  on  that  end  of  the  working-beam 
to  which  they  are  attached,  and  this  muft  be  over¬ 
come  by  the  moving  power  during  the  effeClive  ftroke. 
Tt  makes,  therefore,  part  of  the  whole  work  to  be  done, 
and  muft  be  added  to  the  v/eight  of  the  column  of  wa! 
ter  which  muft  be  raifed. 

1  his  IS  very  cafily  afeertained.  Let  the  velocity  of 
the  piiton  in  its  defeent  be  V,  the  aiea  of  the  pump- 
barrel  A,  and  tJie  area  of  the  pifton-valve  r;.  Jt  is 
evident,  that  while  the  pifton  defeends  wn'th  the  velo- 
city  V.  the  water  which  is  difplaced  by  the  pifton  in  a 
second  13  ( A^^J  V.  Xhis  muft  pafs  through  the  hole 


S6 

And  in  the 


2gb^  ®  ftcara-engine  pump 

V  IS  about  three  feet  per  fecond,  and  ~  is  about  i  -l 

r  1  *  •  ^  * 

leet,  which  is  but  a  fmall  matter. 

We  have  hitherto  been  confidering' the  fucking- hh 
pump  alone:  but  the  forcing  pump  is  of  more  irapor- forclng- 
^nce,  and  apparently  more  difficult  of  inveftigation. —  pump. 
Here  we  have  to  overcome  the  obftruaions  in  long 
pipes,  with  many  bends,  contraftions,  and  other  ob¬ 
ftruaions.  But  the  confideration  of  what  relates  mere-^ 
ly  to  the  pump  is  abundantly  fimple.  In  moft  cafes 
we  have  only  to  force  the  water  into  an  air-veftel,  in  op* 
pofition  to  the  elafticity  of  the  air  compreffed  in  it,  and 
to  fend  it  thither  with  a  certain  velocity,  regulated  by 
the  quantity  of  water  dffeharged  in  a  given  time.  The 
elafticity  of  the  air  in  the  air-veftel  propels  it  along  the 
Maw,  We  arc  not  now  fpeaking  of  the  force  necef- 
fary  for  counterbalancing  this  preffure  of  the  air  in  the 
air-veftel,  is  equivalent  to  all  the  Jubftquent  objlruc^ 

ttonsy  but  only  of  the  force  neceftary  for  propelHn  the 
water  out  of  the  pump  with  the  proper  velocity.  ^ 

^  We  have  in  a  manner  determined  this  already.  The 
pifton  is  Llid,  and  the  water  which  it  forces  has  to 
pafs  through  a  valve  in  the  lateral  pipe,  and  then  to 
move  111  the  dircaioii  of  the  Main.  The  change  of  di- 
rctfboii  leqiiiies  an  addition  of  force  to  what  is  necejb 
fary  for  merely  impelling  the  ivater  through  the  valve. 

Its  quantity  is  not  eafily  determined  by  any  theory, 
and  it  vanes  according  to  the  abruptnefs  of  the  turn. 

It  appears  from  experiment,  that  when  a  pipe  la  bent 
to  a  right  angle,  without  any  curvature  or  roundinn-, 
the  velocity  is  diminifted  about  This  would  au|-' 

^  meiit 


Turjip* 


p  U  M  [ 

ncnt  tl.e  head  of  water  about  f  Thh  may  be  added 
to  the  contraaion  of  the  valve  hole.  Let  f  be  its  na- 
mral  area  and  whatever  is  the  contraaion  competent 
to  its  fon^i  increafe  it  -rV,  and  call  the  contraaed  ^rea 

Then  this  will  require  a  head  of  water  zr 

V 
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the  feats  of  valves  and  the  perforations  of  , 

(hould  be  diminilhed  by  giving  the  parts  a  trumpet-fhape. 

In  the  air-velTels  reprefented  in  fig.  13*  this  is  ot 
very  (Treat  confeqnence.  The  throat  O,  through  which 
the  water  is  forced  by  theexpanfion  of  the  conhned  air, 
Ihould  always  be  formed  in  this  manner.  Foi  it  is  this 
which  produces  the  motion  during  the  returning  part 
Tv  t  v.  _ _  ficr.  I  n°  1. 


Pump. 


i ben  imj  ».n  eeH"".  „,c  part 

ru,  nrnabe  adde.  to  tho  bead  b.o.lTar, for ntet.-  "N|Ea4”tbU 

,T  .1  .  Therefore  the  -  .  .  ^  •  ./i - .,,.n  tlip  npr- 


Iv  oivinff  the  velocity  V  to  the  water. 
'  ^  °  V*  A-  .  -  -  * 


whole 


2^ 


for  this  purpofe  is 


(7^ + 

dAV 


2? 


and  the  power  p  neceflary 

,  ("+>)• 

It  cannot  cfcape  the  obfervation  of  the  reader,  that 
in  all  thefe  formulas,  expreffiiig  the  height  of  the  co¬ 
lumn  of  water  which  would  produce  the  velocity  V  in 
the  working  barrel  of  the  pump^the  quantity  winch 

multiplies  the  conftant  fador  —77"  depends  on  the 

contraaed  paffages  which  are  in  different  parts  of  the 
pump,  and  increafes  in  tlie  duplicate  proportion  ot  the 
fum  of  thofe  contradions.  It  is  therefore  of  the  u  - 
mofl  confequence  to  avoid  all  fuch,  and  to  ma  "C  t  e 
Main  which  leads  from  the  forcing-pump  equal  to  the 
working  barrel.  If  it  be  only  of  half  the  diameter,  it 

has  but  one-fourth  of  the  area,  the  velocity  in  the  Mam  _ _ _ 

is  four  times  greater  than  that  of  the  pilton,  and  the  ^  fuppofmg  it  uniform  from  tlic  beginning.  It 

force  neceflary  for  difcharging  the  fame  quantity  ot  ua-  prodigioufly  embarrafled  our  iiiveftigations 

1  .  _ /^iVpnmilnnrt*  t  and  it  is  *1  mst*- 


feemino-ly  trifling  circumllance  will  diminifli  the  per¬ 
formance  at  leaft  one-lifth.  The  c-onflruaion  of  n  i.  is 
the  bell,  for  it  is  hardly  pofTible  to  make  the  paflag^ot 
the  other  fo  free  from  the  clFeifts  of  contraction,  i  he 
motion  of  the  water  during  the  returning  flroKC  is  very 

much  contorted.  .  .  t  SS 

There  is  one  circnmflance  that  we  nave  not  tasen  ^(.jeiera. 
any  notice  of,  viz.  the  gradual  acceleration  of  the  mo-,;  of  ths 
tion  of  water  in  pumps.  When  a  force  is  applied  to  thcmot.onjg 
pillon,  it  does  not  in  an  mftant  cominnmcate  all  the  ^e- 
locity  which  it  acquires.  It  adds  as  grsv.ty  adls  on 
heavy  bodies  ;  and  if  the  refiflances  remained  the  lame, 
it  would  produce,  like  gravity,  an  uniformly  accelerated 
motion.  But  we  have  feen  that  the  refinances  (winch 
are  always  meafured  by  the  force  which  juft  overcomes 
them)  increafe  as  the  fquare  of  the  velocity  increafes. 

'I'liey  therefore  quickly  balance  the  aftion  of  the  mo- 
ving  power,  and  the  motion  becomes  uniform,  in  a 
time  fo  fhort  that  we  commit  no  eiTor  of  any  conle- 
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TJfc  of  ex¬ 
periment. 


ter  is  1 6  times  greater.  ^ 

It  is  not,  however,  polTible  to  avoid  thefe  contrac¬ 
tions  altogether,  without  making  the  mam  pipe  wider 
than  the  barrel  For  if  only  fo  wide,  with  an  entry  ot 
the  fame  fi7e,  the  valve  makes  a  confidemble  obltruc- 
tion.  Unflcilful  engineers  endeavour  to  obviate  this 
by  making  an  enlargement  in  that  part  of  the  Mam 
whiA  contains  the  valve.  .This  is  feen  in  tig.  14-  at 
the  valve  L.  If  this  be  not  done  with  great  judgment, 
it  will  increafe  the  ohllrudltons.  For  if  this  enlarge¬ 
ment  is  full  of  water,  the  water  muft  move  in  the  direc¬ 
tion  of  its  axis  with  a  diminlfhed  velocity  ;  and  when  it 
comes  into  the  main,  it  muft  again  be  accelerated.  lu 
fhort,  any  abrupt  enlargement  which  is  to  be  afterwards 
con  trailed,  does  as  much  harm  as  a  contradlion  ,  unlcfs 
it  he  fo  fhort  that  the  water  in  the  axis  keeps  its  \^lo- 
clty  till  it  reaches  the  contraaion.  Nothing  would  do 
more  fervice  to  an  artift,  A^hois  not  well  founded  111  the 
theory  of  hydrodynamics,  than  to  make  a  few  fimple 
and  cheap  experiments  with  a  vefTel  like  that  of  ng.  37 


to  have  introduced  this  circumftancc  ;  and  it  is  a  mat¬ 
ter  of  mere  fpeculative  curiofity  :  for  mod  of  our  mo- 
vine  powers  are  unequal  in  their  exertions,  and  thele 
exertions  arc  regulated  by  other  laws.  The  prcirure  on 
a  pifton  moved  by  a  crank  is  as  variable  as  its  velocity, 
and  in  moll  cafes  is  nearly  in  the  inverfe  proportmii  ot 
its  velocity,  as  any  mechanician  will  readily  difcover. 

The  only  o  fe  in  which  wc  could  confider  tins  matter 
with  any  degree  of  comprehenfihility  is  that  of  a  iteam- 
eneine,  or  of  a  pifton  which  forces  by  means  of  a 
wught  lying  on  it.  In  both,  the  velocity  becomes  uni¬ 
form  in  a  very  fmall  fra£lIon  of  a  fecond.  ,  Zp 

We  have  been  very  minute  on  this  fubjea.  For 
though  it  is  the  only  view  of  a  pump  wftneh  boohs 

any  importance,  it  is  hardly  ever  uiidcrftood  even  by 
profefled  engineers.  And  this  is  not  peculiar  to  liydrau- jea. 
lies,  but  is  iecn  in  all  the  branches  of  praftical  rncena- 
nics.  The  elementary  knowledge  to  be  met  with  lu 
fuch  books  as  are  generally  perufed  bj  them,  goes  no 

r,  .  1  n  ^  X.1- r ov.v  111  in n 


and  cheap  experiments  with  a  vefTel  like  that  ot  lig.  37.  forces  which  aie  in  eqiillihrio 

Let  the  horizontal  pipe  be  about  three  inches  diamc-  intervention  of  a  machine,  or  the  proportion  ot 


ter,  and  made  in  joints  which  can  be  added  to  each 
other.  Let  the  joints  be  about  fix  inches  long,  and  the 
holes  from  one-fourth  to  a  whole  inch  in  diameter.  ^  1 
the  veflel  with  water,  and  obferve  the  time  of  its 
ing  three  or  four  inches.  Each  joint  fhould  have  a  fmall 
hole  in  its  upper  fide  to  let  out  the  air  ;  and  when  t  e 
w^ater  runs  out  by  it,  let  it  be  ftopped  by  a  peg.  He 
will  fee  that  the  larger  the  pipe  is  in  proportion  to  the 
orilices  made  in  the  partitions,  the  efRux  is  more  cHmi- 
ntjlei.  We  believe  that  no  perfon  would  fufpe£l  this- 
who  has  not  confidered  the  fuhjc£l  minutely. 

All  angular  enlargements,  all  boxes,  into  which  the 
pipes  from  different  w^orking  barrels,  unite  their  w^ater 
before  it  goes  into  a  Main,  muft  tnerefore  be  avoided 
by  an  artift  who  would  execute  a  good  .machine  ;  and 
the  different  contraclioiis  wdiich  arc  unavoidable  at 


by  the  intervention  of  a  machine,  or  the  proportion  ot 
the  parts  of  a  machine  which  will  fet  t^yo  known  forces- 
in  equillbrlo.  But  when  this  equilibrium  is  dellroycd 
by  the  fuperiority  of  one  of  the  forces,  the  inachlne 
move  ;  and  the  only  intcrelllng  qutllion  is,  <ivhnt  <iviU 
be  the  motion?  Till  thin  is  unfwered  with  foir.e  precifion,, 
we  have  learned  nothing  of  any  importance.  lew  en¬ 
gineers  are  able  to  anfwer  this  qneftion  even  in  the 
fimpleft  cafes  ;  and  they  cannot,  from  any  confident 
fciencc,  fay  what  will  be  the  performance  of  an  untried 
machine.  They  guefs  at  it  vn  ith  a  fiicccis  proportioned 
to  the  multiplicity  of  their  experience  and  their  o  ^  n 
fagaeity.  Yet  this  part  of  mechanics  is  fuiceptible 
of  accurate  computation  as  the  cafes  of  equiUbriiim. 
We  therefore  thought  it  our  duty  to  point  out  the 
manner  of  proceeding  fo  clrcumllantially,  that  evtay 
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(Icp  (lioiild  be  plain  and  eafy,  and  that  ccnvielion  (hould  whereon  the  engraver  has 


always  accompany  our  progrefs.  I'his  we  think  it  has 
been  in  our  power  to  do,  by  the  very  fimple  method 
•of  fubftituting  a  column  of  w'ater  aftiiig  by  its  weight 
in  lieu  of  any  natural  power  which  we  may  chance 
to  employ. 

'I'o  fuch  as  wifli  to  profecute  the  ftudy  of  this  im¬ 
portant  part  of  hydraulics  in  its  moll  abllrufe  parts,  we 
recommend  the  perufal.of  the  differtations  of  Mr  Pitot 
and  Mr  BolTiit,  in  the  Memoirs  of  the  Academy  of 
Paris;  alfo  the  dilTertations  of  the  Chevalier  De  la 
13orda,^i766  and  ;  alfo  the  Hydraulique  of  the 

Chevalier  De  Biiat.  We  lhall  have  occafiou  to  confi- 
der  the  motion  of  the  w^ater  in  the  mains  of  forcing  or 
lifting  pumps  which  fend  the  water  to  a  diftance,  in'^the 
article  IVATER^Vorks  ;  where  the  reader  will  fee  how 
fmall  is  the  performance  of  all  hydraulic  machines,  in 
comparifon  of  what  the  ufual  theories,  founded  on  equili- 
brium  only,  would  make  him  expedl. 

PUN,  or  PuNN,  an  expreflion  where  a  word  has  at 
once  different  meanings.  The  praitiee  of  punning  is 
the  miferable  refuge  of  thofe  who  wifli  to  pafs  for  wits, 

without  having  a  grain  of  wut  in  their  compofition. _ 

James  the  I.  of  England  delighted  in  punning  ;  and 
the  talle  of  the  fovereign  was  lludied  by  the  courtiers, 
and  even  by  the  clergy.  Henee  the  fermons  of  that 
age  abound  with  this  fpecies  of  falfe  wit.  It  continu¬ 
ed  to  be  more  or  lefs  falliionable  till  the  reign  of  Oueen 
Anne,  when  Addifon,  Swift,  Pope,  and  Arbutfciot, 
with  the  other  real  wits  of  that  claffical  age,  united 
their  efforts  to  banilh  punning  from  jiolite  compofition. 
It  IS  ftill  admitted  fparingly  in  converfation  ;  and  no  one 
will  deny  that  a  happy  pirn,  when  it  comes  iinfought, 
contributes  to  excite  mirth  in  a  company.  A  profei- 
fed  however,  wlio  is  always  pouring  forth  his 

lenlelefs  quibbles,  as  Saiicho  Panca  poured^  forth  his 
proverbs,  is  fueh  an  intolerable  niiifnnce  in  focicty,  that 
^ve  do  not  wonder  at  Pope  or  Swift  having  written  a 

pamphlet  with  the  title  of  God*s  Hevenge  a^ainfl  Pun^ 
tiinv,  00*/ 

PUNCH,  an  indniment  of  iron  or  fleel,  ufed  in 
Icveral  arts,  for  the  piercing  or  {lamping  holes  in  plates 
of  metals,  Sic.  being  fo  contrived  as  not  only  to  per¬ 
forate,  but  to  cut  out  and  take  away  the  piece.  The 
punch  IS  a  principal  inllrumeiit  of  the  metal-button  ma¬ 
kers,  fhoe-makers.  See. 

Pun  ch  is  alfo  a  name  for  a  fort  of  compound  drink, 
much  ufed  here,  and  in  many  parts  abroad,  particu- 
iariv  in  Jamaica,  and  feveral  other  parts  of  the  Weft 
indies. 

Its  balls  is  fpring.«-ater  ;  which  being  rendered  cool¬ 
er,  bulker,  and  more  aeid,  with  lemon  or  lime  juice, 
and  fweetened  again  to  the  palate  with  fine  fugar,  makes 
vhat  they  call  /heriet  ;  to  winch  a  proper  quantity  of 
Ipirituous  liquor,  as  brandy,  rum,  or  arrack,  being  add- 
ccl,  the  liquor  commcnc«:s  punch.  ^ 

W  I’UNCHIM,  or  Punchiori,  a  little 

ock  or  piece  ol  fteel,  on  one  end  whereof  is  fome 

rehevo  either  in  creux  or 

rehevo,  impreffions  whereof  are  taken  on  metal,  or 

d"'end  it  with  ahamme  on 

hc_cnd  not  engraved.  _  There  are  various  kinds  of 

for  1"  *ffed  111  the  meehanical  arts  ;  fuch 

ferert  “c?’’  ^  goldfmiths,  cutlem,  pevv! 

The  puiicheon,  in  coining,  i*  a  piece  of  iron  Heeled, 
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cut  in  relievo 

figures,^  arms,  efiigy,  infcrlption,  &c. 

^  4>  ^  A _ *  •»  •  «  a 


the  fcvergl  Pancheoa 

,  ^  - r - - - that  there  are  H 

to  be  in  the  matrices,  wherewith  the  fpecies  are  to 
be  marked.  Minters  diftinguifh  three  kinds  of  pun^ 
cbeons,  according  to  tiie  three  kinds  of  matrices  ' 

to  be  made  ;  that  of  the  effigy,  that  of  the  crofs  or 
arms,  and  that  of  the  legend  or  infcrlption.  The 
firft  includes  the  whole  portrait  in  relievo  ;  the  fecond 
are  fmall,  fuch  only  containing  a  piece  of  the  crols 
or  arms ;  for  inttanee,  a  fleur-dc  lis,  an  harp,  a  coro¬ 
net,  &c.  by  the  aifemblage  of  all  which  the  entire 
matrice  is  formed.  The  puncheons  of  the  legend  only 
contain  each  one  letter,  and  ferve  equally  for  the  le¬ 
gend  on  the  effigy  fide  and  the  crofs  fide.  See  the  ar- 
tide  Coinage. 

•  For  the  puncheons  ufed  In  ftamping  the  matrices 
wherein  the  types  of  printing  charaders  are  caft,  fee 
Pefter-FouNDERY. 

^  Puncheon  Is  alfo  ufed  for  feveral  iron  tools,  of  va¬ 
rious  fizes  and  figures,  ufed  by  the  engravers  cn  creux 
on  metals.  Seal-gravers  particularly  ufe  a  great  num¬ 
ber  for  the  feveral  pieces  of  arms,  &c,  to  be  en¬ 
graven,  and  many  ftainp  the  whole  feal  from  a  fin^de 
puncheon.  ^ 

^  Puncheon,  is  alfo  a  common  name  for  all  thofe 
iron  inftruments  ufed  by  llone-cutters,  fculptors,  black- 
fmiths,  S:c.  for  the  cutting,  incidiiig,  or  piercing  their 
feveral  matters. 

Thofe  of  fculptors  and  ftatiiarles  fer\’e  for  the  re¬ 
pairing  of  ftatues  when  taken  out  of  the  moulds.  The 
h)ekfmiths  ufe  the  greateft  variety  of  puncheons  ;  fome 
for  piercing  hot,  others  for  piercing  cold  ;  fome  flat, 
fome  fqiiare,  fome  round,  others  oval,  each  to  pierce 
holes  of  its  refpedive  figure  in  the  feveral  parts  of 
locks. 

Puncheon,  in  carpentry.  Is  a  piece  of  timber  pla¬ 
ced  upright  between  two  polls,  whofe  bearing  is  too 
great;  ferving,  together  with  them,  to  fuftain  fome  laro-e 
weights.  ^ 

I  his  term  is  alfo  ufed  for  a  piece  of  timber  raifed 
upright,  under  the  ridge  of  a  building,  wherein  the  legs  % 
ol  a  couple,  &c.  are  joii\ted. 

Puncheon,^  is  alfo  the  name  of  a  meafure  for  li¬ 
quids.  Rum  is  brought  from  the  colonies  in  pun¬ 
cheons,  which  are  large  cafics  containing  about  1^0  izal- 
lons,  ^  ^  ^ 

^  PUNCTUATION,  in  grammar,  the  art  of  point- 
ing,  or  of  dividing  a  difcoiirfe  into  periods,  by  points 
exprclTing  the  paufes  to  be  made  therein. 

Ihe  points  ufed  are*  four,  viz.  the  period,  colon, 
femi-colon,  and  comma.  See  the  particular  ufe  of  each 
under  Its  proper  article,  Comma,  Colon,  Period,  # 
and  Semi-colon. 

In  the  general,  we  {hall  only  here  obferve,  that 
the  comma  is  to  dlftinguifti  nouns  from  nouns,  verbs 
from  verbs,  and  fuch  other  parts  of  a  period  as  are 
not  neeefTarily  joined  together.  -The  femi-colon  ferves 
to  fufpend  and  fuftain  the  period  when  too  long 
the  colon,  to  add  fome  new,  fupernumerary  veaibn, 
or  coiifequencc,  to  what  Is  already  faid and  the  pe- 
riod,  to  clofe  the  fenfe  and  conflrudlion,  and  rcleafe  the 
voice. 


Punduatlon  is  a  modern  art.  The 


- - -  -  ancients  were 

cmirdy  unacquainted  with  the  ufe  of  our  commas,  co- 
Ions,  See.  and  wrote  not  only  without  any  diftinftion  of 
members  and  periods,  but  alib  without  diilindion  of 

words 
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■pu.Aua.  Avords:  ^vh;ch  cuftom,  Llpfuis  obfervcs,  contmxed  till 
the  hundred  and  fourth  Olympiad  ;  during  which  time 

-  the  fenfe  alone  divided  the  difcoiirfe. 

What  within  our  own  knowledge  at  this  day  puts 
this  beyond  difpute,  is  the  Alexandrian  manufcript, 
which  is  at  prefent  in  the  king’s  hbraiy^  at  the  Britifn 
Mufeum-  Whoever  examines  this,  will  find,  that  the 
whole  is  written  continuo  dvHu,  without  diftinftion  or 
words  or  fentences.  How  the  ancients  read  their  works 
written  in  this  manner,  it  is  not  eafy  to  conceive. 

After  the  jiradice  of  joining  words  together  cealed, 
notes  of  diftindtioii  were  placed  at  the  end  m  eveiy 
word  In  all  the  editions  of  the  Fnjli  Capttolmi  tlieie 
points  occur.  The  fame  are  to  be  feen  on  the  Colum- 
na  RoJIrata.  For  want  of  thefe,  we  find  much  con- 
fulioii  in  the  Chronicon  Marmoreum,  and  the  covenant 
between  the  SinynioEans  and  Magnefians,  whicU  are 
both  now  at  Oxford.  In  Salmafius’s  edition  of  Deduatio 
Jlatua  i  lgilU  Herodh,  the  like  confufion  occurs,  where 
we  find  aktpitk  and  A.up 

Of  thefe  marks  of  diftinftion,  the  Walcote  iiifeiip- 
tion  found  near  Bath  may  ferve  forafpecimen  : 
IVLIUSv  VITALISv  FABRI 
CESISv  LEGv  XXv  Vv  V 
STTPENDIORUMv  &c. 

After  every  void  here,  except  at  the  end  of  a  line,  we 
fee  this  mark  v.  There  is  an  infeription  111  Mount- 
faucon,  w'hich  has  a  capital  letter  laid  111  an  horizontal 
pofition,  by  way  of  interllitial  mark,^  which  makes  one 
apt  to  think  that  this  way  of  pointing  was  fomctinics 
according  to  the  fancy  of  the  graver. 

P.  FERRARIVS  HERMES 
CAECINIAE  DIGNAE 
CONIVGI  H  KARRI SSIMAE 
NVMERIAE  H  &c. 

Flere  we  obferve  after  the  words  a  T  laid  hoiizontally^, 
but  not  after  each  word,  which  proves  this  to  be  of  a 
much  later  age  than  the  former. 

Having  now  confidered  that  the  prefent  ufage  of 
flops  was  unknown  to  the  ancients,  we  proceed  to  af- 
fign  the  time  in  which  this  ufeful  improvement  of  lan¬ 
guage  began. 

As  it  appears  not  to  have  taken  place  while  nianu- 
feripts  and  monumental  inferiptions  weie  the  only 
known  methods  to  convey  knowledge,  we  niuft  con- 
elude  that  it  was  introduced  with  the^  art  of  printing. 
The  14th  cenlar\s  to  which  we  are  indebted  for  this 
invention,  did  not,  however,  beftow  thofe  appendages 
we  call  Jlopi  :  whoever  will  be  at  the  pafns  to  examine 
the  firil  printed  books,  will  difeover  no  Hops  of  any 
kind  ;  but  arbitrary  marks  here  and  there,  according 
to  the  humoun  of  the  printer.  In  the  15th  century, 
we  obferve  their  firil  appearance.  e  find,  h  orn 
the  books  of  this  age,  that  they  were  not  all  pioduced  at 
the  fame  time  ;  thofe  we  meet  with  there  in  uie,  be- 
iinr  only  the  comma,  the  parenthefis,  the  iiiteiroga-r 
Uouy  and  the  full  ])oint.  To  prove  this,  wc  need  but 
look  into  Bale’s  Adts  of  Engliih  Votaries,  black-letter, 
printed  1550.  Indeed,  in  the  dedication  of  this  book, 
which  is  to  Edward  VI.  wc  difeover  a  colon  :  hut,  as 
this  is  the  only  one  of  the  kind  throughout  the  work, 
it  is  plain  this  ilop  vvas  not  tflablinied  at  this  time, 
and  fo  warily  put  in  by  the  printer ;  or  if  it  was,  that 
it  vvas  not  in  common  ufc.  "I  hirty  years  after  tins 
time,  in  that  ftnfible  and  judicious  performance  of 
Sk  Thomas  Elyot,  entitled  The  Govitnour^  imprinted 
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1580,  we  fee  the  colon  as  frequently  introduced  aa  Pujufeum 
any  other  fiop  ;  but  the  feml-colon  and  the  admiration 
were  ftill  wanting,  neither  of  thefe  being  vifiblc  m 
this  book.  In  Hackluyt’s  voyages,  printed  1599, 
we  fee  the  firfl  inftaiice  of  a  femi-colon  :  and,  as  if  the 
editors  did  not  fully  apprehend  the  propriety  of  its  ge¬ 
neral  admiffion,  it  is  but  fparingly  introduced.  The 
admiration  wus  the  lail  ilop  that  was  invented  ;  and 
feems  to  have  been  added  to  the  reft  in  a  period  not  fo 
far  diftant  from  our  own  time. 

Thus  we  fee,  that  thefe  notes  of  diftinclion  came 
into  ufe  as  learning  was  gradually  advanced  and  im¬ 
proved  ;  one  invention  indeed,  but  enlarged  by  feveral 

additions.  ^  ,  r  n  j- 

PUNCTUM  SALIENS,  in  anatomy,  the  hrlt  rudi¬ 
ments  of  the  heart  in  the  formation  of  the  foetus,  where 
a  throbbing  motion  is  perceived.^  This  is  faid  to  be 
eafily  obferved  with  a  inicrofeope  in  a  brood-egg,  where¬ 
in,  after  conception,  we  fee  a  little  fpeck  or  cloud,  in 
the  middle  whereof  is  a  fpot  that  ajipcars  to  beat  Or 
leap  a  eonfiderable  time  before  the  foetus  is  formed  for 
hutching.  Sec  the  article  Foetus,  and  Anatomy, 

l^uscTVM  flonsy  a  phrafe  by  which  the  fclioolmen 
vainly  attempted  to  bring  within  the  reach  of  human 
comprehenfion  the  pofitive  ctenuty  of  God.  Thofe 
fubtile  reafoners  feein  to  have  difeovered  that  nollung, 
which  is  made  up  of  parts  whether  continuous  or  dif- 
crete,  can  be  abfolutely  infinite,  and  that  therefore  eter¬ 
nity  cannot  confift  of  a  boiindlefs  feries  of  fucceftive 
moments.  Yet,  as  if  fneli  a  feries  had  always  exlfttd 
and  were  commenfuratc  in  duration  with  tlie  fiipreine 
Being,  they  compared  his  eternity  to  one  of  the  mo¬ 
ments  which  eompofe  the  flux  of  time  aireiled  in  its 
eourfe  ;  and  to  this  eternal  moment  they  gave  the  name 
of  punaum  Jlatis,  becaiife  it  was  fuppoltd  to  ftand  ftill, 
whilft  the  reft  followed. each  other  in  fuccefiion,  all  va- 
nifhlng  as  foon  as  they  appeared.  VJe  need  not  vv.afte 
time  or  room  in  expofing  the  abfiirdity  of  this  conceit, 

?.s  we  have  elfewhcrc  endeavoured,  in  the  beft  manner 
that  we  can,  to  afcertaiii  the  meaning  of  the  words 
vity  and  Infinity,  and  to  Ihow  that  they  cannot  be  pre- 
dicated  of  time  or  fpace,  of  points  or  moments,  whe-- 
tlier  flowing  or  ilanding  ilill.  (See  Metaphysics, 

Part  II.  chap.  7.  8.  and  Part  III.  chap.  6.) 

PUNCT  UPvE,  in  furgery,  any  wound  made  by  a 
lharp-pointed  iiiftrument. 

PuNCi  uRt,  in  fiirrieiy.  Sec  there,  §  xl.  3. 

PUNDITS,  orPLNDiTs,  learned  Bramlns  devoted 
to  the  ftudy  of  the  Slianfcrit  language,  and  to  the  ancient 
fcicnce,  laws,  and  religion  of  Hiiidoftan.  See  Phi¬ 
losophy,  4 —  T2. 

PUNTCA,  the  pomegranate  tree:  A  genus  of 
the  inonogynla  order,  belonging  to  the  icofandria  clafs 
of  plant sV and  in  the  natural  method  ranking  under 
the  36111  order,  Pomaces.  The  calyx  is  qiiiiiqiicfid  fu- 
perior ;  there  arc  five  petals  ;  the  fruit  is  a  nv.dtilocular 
aiid  polyfpermous  apple. 

Speciis.  I.  The  granatiira,  or  commoa  pomegra¬ 
nate,  rifes  with  a  tree  llcm,  branching  numeroullv  all  the 
way  from  the  bottom,  growing  18  or  20  feet  high;  with 
fpeav-ftaped,  nawi.w  oppofite  loaves;  and  the  branches 
tciminated  by  moft  beautiful  large  red  (lowers,  fuc- 
ceeded  by  large  loiindifh  fruit  as  big  as  an  oi*ang<^, 
having  a  haul  rindfillcd  with  foft  pulp  and  numerous 
feeds.  There  Is  a  variety  with  double  llowers,  remark¬ 
ably 
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Punim-  ably  beautiful ;  and  one  with  ftriped  flowers.  2.  The 
merit  j^ana,  or  dwarf  American  pomegranate,  rifes  with  a 
p  jl  flirubby  Item  branching  four  or  five  feet  high,  with 
^  narrow  fliort  leaves  and  fmall  red  flowers,  fucceedcd  by 

fmall  fruit;  begins  flowering  in  June,  and  continues  till 
06lober. 

Culture.  Both  thefe  fpecies  are  propagated  by  lay¬ 
ers  :  the  young  branches  are  to  be  chofen  for  this  piir- 
pofe,  and  autumn  is  the  proper  time  for  laying  them. 
Thofe  of  the  common  fort  may  be  trained  either  as 
half  or  full  ftandards,  or  as  dwarfs.  But  thofe  defigned 
for  walls  mufl'be  managed  as  directed  for  peaches. 

U/es.  The  dried  flowers  of  the  double-flowered 
pomegranate  are  poflefled  of  an  aftringent  quality;  for 
which  reafon  they  are  recommended  in  diarrhoeas,  dy- 
fenteries,  &c.  where  aflringent  medicines  are  proper. 
The  rind  of  the  fruit  is  alfo  a  flrong  aftringent,  and  as 
fuch  is  occafionally  made  ufe  of. 

PUNISHMENT,  in  law,  the  penalty  which  a  per- 
fon  incurs  on  the  commifiion  of  a  crime.  See  the  ar¬ 
ticle  Crime  and  Pumjlmmt, 

The  ingenuity  of  mea  has  been  much  exerted  to 
torment  each  other ;  but  the  following  are  the  pwnifh- 
inents  that  have  been  ufually  adopted  in  the  different 
countries  of  the  world.  The  capital  punifhments  have 
been  beheading,  crucifixion,  burning,  roafting,  drown¬ 
ing,  fcalping,  bringing  by  the  neck,  the  arm,  or  the  leg, 
ftarving,  fawing,  expofing  to  wild  beafts,  rending  afun- 
der  by  horfes  drawing  oppofite  ways,  bur^dng  alive, 
{hooting,  blowing  from  the  mouth  of  a  cannon,  com- 
pulfor)^  deprivation  of  fleep,  rolling  in  a  barrel  ftuck 
with  nails  pointed  inwards,  poifoning,  preffing  (lowly 
to  death  by  a  weight  laid  on  the  bread,  calling  head¬ 
long  from  a  rock,  tearing  out  the  bowels,  pulling  to 
pieces  with  red-hot  pincers,  the  rack,  the  wheel,  im¬ 
paling,  flealng  alive,  &c.  &c. 

The  punifhments  (hort  of  death  have  been,  fine,  pil¬ 
lory,  imprifonment,  compulfory  labour  at  the  mines, 
galleys,  highways,  or  corre6lion-houfe  ;  whipping,  ba- 
ftonadlng,  mutilation  by  cutting  away  the  ears,  the 
nofe,  the  tongue,  the  breads  of  women,  the  foot,  the 
hand;  fqueezing  the  marrow  from  the  bones  with  ferews 
or  wedges,  caftratlon,  putting  out  the  eyes,  banlfhment, 
running  the  gauntlet,  drumming,  (having  off  the  hair, 
burning  on  the  hand  or  forehead,  &c. 

PUNNING.  See  Pun. 

PUPIL,  in  the  civil  law,  a  boy  or  girl  not  yet  ar¬ 
rived  at  the  age  of  puberty;  i.  e.  the  boy  under  14 
years,  the  girl  under  12. 

Pupil  is  alfo  ufed  In  univerfitles,  &c.  for  a  youth 
under  the  education  or  difeipline  of  any  perfon. 

Pupil,  in  anatomy,  a  little  aperture  in  the  middle 
of  the  uvea  and  Iris  of  the  eye,  through  which  the 
rays  of  light  pafs  to  the  cryftalllne  humour,  in  order  to 
be  painted  on  the  retina,  and  caufe  vifion.  See  A- 
NATOMY,  p.  765,  &c. 

PURCELL  (Henry),  a  juftly  celebrated  mafter  of 
mufic,  began  early  to  diftinguifh  liimfelf.  As  his  ge¬ 
nius  was  original,  it  wanted  but  little  forming,  and  he 
rofe  to  the  height  of  his  profeffion  with  more  eafe  than 
others  pafs  through  their  rudiments.  He  was  made 
organift  to  \\  eftminfter  abbey  in  the  latter  end  of  the 
^  reign  of  Charles  II.  In  that  of  William,  he  fet  feve- 
ral  fongs  for  Diy^den’s  Amphytrlon  and  his  King  Arthur, 
«idiich  were  received  with  juft  applaufe.  His  notes  in 


his  operas  were  admirably  adapted  to  his  words,  and  fo  Purchas 
echoed  to  the  fenfe,  that  the  founds  alone  feemed  ca-  \]  ' 
pable  of  exciting  thofe  paffions  which  they  never  failed  t’urgation, 
to  do  in  coiijundlion.  His  miific  was  very  dilFerent 
from  the  Italian.  It  was  entirely  Engliffi,  and  perfed- 
ly  mafculliie.  His  principal  works  have  been  publifhed 
under  the  title  of  Orpheus  Britannicus,  He  died  in  1695, 
in  the  37th  year  of  his  ag^  ;  and  was  Interred  in  Weft- 
mlnftei  abbey,  where  a  monument  is  ereded  to  his  me¬ 
mory. 

PURCHAS  (Samuel),  an  Englllh  divine,  famous 
for  compiling  a  valuable  colledion  of  voyages,  was 
born  in  1577,  at  Thackfted  In  EfTex.  After  ftudy- 
ing  at  Cambridge,  he  obtained  the  vicarage  of  Eaft- 
wood  In  his  native  county  ;  but  leaving  that  cure  to 
his  brother,  he  fettled  in  London,  In  order  to  carry  on 
the  great  work  In  \yhich  he  was  engaged.  He  pub¬ 
lifhed  the  firft  volume  In  folio  in  1613,  and  the  four 
laft,  1 2  years  after,  under  the  title  of  Purchas  his  Pil* 
grtmage,  or  Relations  of  the  ^orld,  and  the  Religions  ob^ 
ferved  in  all  ages  and  places.  Meanwhile  he  was  col¬ 
lated  to  the  redory  of  St  Martin’s,  Ludgate,  in  Lon¬ 
don,  and  made  chaplain  to  Dr  Abbot,  archbiffiop  of 
Canterbury.  His  Pilgrimage,  and  the  learned  Hack- 
luyt’s  Voyages,  led  the  way  to  all  the  other  colledlons 
of  that  kind,  and  have  been  juftly  valued  and  efteemed. 

But  unhappily,  by  his  pubhffilng,  he  Involved  himfelf 
In  debt however,  he  did  not  die  in  prifon,  as  fomc  ' 
have  afferted  ;  but  at  his  own  houfe,  about  the  year 
1628. 

PURCHASE,  in  law,  the  buying  or  acquiring  of 
lands,  &c.  with  money,  by  deed  or  agreement,  and  not 
by  defeent  or  right  of  inheritance. 

Purchase,  in  the  fca-language.  Is  the  fame  as  dramas 
in  :  thus,  when  they  fay,  the  capftiin  purchafes  a-pace, 
they  only  mean.  It  draws  In  the  cable  a-pace. 

PURE,  fomethliig  free  from  any  admixture  of  fo¬ 
reign  or  heterogeneous  matters. 

PURFLEW,  a  term  in  heraldry,  exprelTing  ermins, 
peans,  or  any  of  the  furs,  when  they  compofe  a  bordure 
round  a  coat  of  arms  :  thus  they  fay.  He  beareth  gules, 
a  bordure,  purflew,  valiy' ;  meaning,  that  the  bordure  is 
vairy. 

PURGATION,  the  art  of  purging,  fcouring.  Or 
purifying  a  thing,  by  feparating,  or  carrying  off  any 
impuritij^s  found  therein.  Thus, 

In  pharmacy,  purgation  is  the  cleanling  of  a  medicine 
by  retrenching  Its  fuperfluities.  In  chemillry,  it  is  ufed 
for  the  feveral  preparations  of  metals  and  minerals  in¬ 
tended  to  clear  them  of  their  impurities,  more  ufually 
called  purification  and  refning.  See  Refining. 

In  medicine,  purgation  is  an  excretory  motion  arifing 
from  a  quick  and  orderly  contra6lIon  of  the  flefhy  fibres 
of  the  ftomach  and  Inteftincs,  whereby  the  chyle,  cor¬ 
rupted  humours,  and  excrements  lodged  therein,  are  pro¬ 
truded  further  and  further,  and  at  length  quite  excluded 
the  body  by  ftool.  See  Materia  Medica. 

For  the  inenftrual  purgation  of  women,  fee  Menses. 

Purgation,  in  law,  fignlfies  the  clearing  a  peiFon’s 
felf  of  a  crime  of  which  he  is  fufpe6led  and  accufed  be¬ 
fore  a  judge.  This  purgation  Is  either  canonical  or  vul¬ 
gar.  Canonical  purgation  is  preferibed  by  the  canon- 
law,  and  the  form  thereof  In  the  fpiritual  court  is  ufual¬ 
ly  thus  :  The  perfon  fufpedled  takes  his  oath  that  he  Is 
innocent  the  crime  charged  againft  him  ;  and  at  the 

fame 
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J>ur|rative,  feme  time  brfngs  fome  of  Iiis  neighbours  to  make  oath 
purgatory.  believe  he  fwcars  truly.  Vulgar  purgation 

was  anciently  by  fire  or  water,  or  elfe  by  combat,  and 
was  praftifed  here  till  abolifhed  by  ouP  canons.  See 
Battel  in  Ordeal,  &c. 

PURGATIVE  or  Purging  Medicines y  medicaments 
which  evacuate  the  impurities  of  the  body  by  ftool, 
called  alfo  cathartics, 

PURGATORY,  a  place  in  which  the  juft,  who  de¬ 
part  out  of  this  life,  are  fuppofed  to  expiate  certain  of¬ 
fences  which  do  not  merit  eternal  damnation.  Brough¬ 
ton  has  endeavoured  to  prove,  that  this  notion  has  been 
held  by  Pagans,  Jews,  and  Mahometans,  as  well  as  by 
Chrlfiians ;  and  that  in  the  days  of  the  Maccabees  the 
Jews  believed  that  fin  might  be  expiated  by  facrificc 
^  .  after  the  death  of  the  finner,  cannot  be  quellioned. 

retrtfe^ud  abiife  has  been  poured  Upon  the  church  of 

andleprl-  Rome  for  her  dodrine  of  purgatory,  and  many  falfe  re- 
fftitid.  prefentations  have  been  made  of  the  dodfrine  itfelf.  The 
following  view  cf  it  is  taken  from  a  work  which  is  con- 
lidered  as  allandard  by  the  Britini  Catholics,  i.  Every 
fin,  how  flight  foever,  though  no  more  than  an  idle 
word,  as  it  is  an  offence  to  God,  deferves  punifhment 
from  him,  and  will  be  puniflied  by  him  hereafter,  if  not 
cancelled  by  repentance  here.  2.  Such  fmall  lins  do 
not  deferve  eternal  punifliineiit.  3.  Few  depart  this  life 
fo  pure  as  to  be  totally  exempt  from  fpots  of  this  na¬ 
ture,  and  from  every  kind  of  debt  due  to  God^s  juflice. 
4.  Therefore  few  will  efcape  without  fuffering  fome- 
thing  from  his  juflice  for  fucli  debts  as  they  have  carried 
with  them  out  of  this  world  ;  according  to  that  rule 
of  divine  juflice,  by  which  he  treats  every  foul  hereafter 
according  to  its  works,  and  according  to  the  ftate  in 
which  he  finds  it  in  death.  From  thefe  propofitionsj 
which  the  Papifl  coiifiders  as  fo  many  felf-evident  truths^ 
he  infers  that  there  mufl  be  fome  third  place  of  punifh- 
rntMit ;  for,  fince  the  infinite  goodnels  of  God  can  ad¬ 
mit  nothing  into  heaven  which  is  not  clean  and  pure 
from  all  fin  both  great  and  fmall ;  and  his  infiiiite  jii- 
flice  can  permit  none  to  receive  the  reward  of  blifs, 
who  as  yet  are  not  out  of  debt,  but  have  fomethiiig  in 
iuflicc  to  fuffer ;  theVc  mufl  of  neceflity  be  fome  place 
or  flate,  wdiere  fouls,  departing  this  life,  pardoned  as  to 
the  eternal  guilt  or  pain,  yet  obnoxious  to  fome  tempo¬ 
ral  penalty,  or  with  the  guilt  of  fome  venial  faults,  are 
purged  and  purified  before  their  admittance  into  hea¬ 
ven.  And  this  is  what  he  is  taught  concerning  purga¬ 
tory.  Which,  though  he  knows  not  where  it  is,  of 
what  nature  tlie  pdlws  arc,  or  how  long  each  foul  is  de¬ 
tained  there  ;  yet  he  believes,  that  tliofe  that  are  in 
this  place,  being  the  living  members  of  Jefus  Clii  ifl,  are 
relieved  by  the  prayers  of  their  fellow  members  here  bn, 
earth,  as  alCo  by  ahn§  and  inaffes  oflered  up  to  God  for 
their  fouls.  And  as  for  inch  as  have  no  relations  or 
friends  to  pray  for  them,  or  give  alms,  or  procure  maf- 
fes  for  their  relief ;  tliey  are  not  negledlcd  l)y  the  church, 
which  makes  n  general  commemoration  of  all  the  faith¬ 
ful  departed  in  every  mafs,  and  in  every  one  of  the  cano¬ 
nical  hours  of  the  divine  office. 

Such  is  the  Popilh  doctrine  of  purgatory,  which  is 
built  chiefly  upm  2  Macc.  xil.  43,  44,  45  ;  St  Matth. 
xll.  31,  32;  and  I  Cor.  iii.  15.  By  Proteflants  the 
books  of  Maccabees  are  not  acknowledged  to  be  in- 
fpired  fcripiure  ;  but  if  they  were,  the  texts  referred  to 
would  rather  prove  that  there  is  no  fuch  place  as  pur¬ 
gatory',  fince  judas  did  not  expeft  the  fouls  departed  to 
VoL.XV.  Part  II. 


reap  any  benefit  from  his  fin-offering  till  the  refiirrec- 
tion.  Our  Saviour,  in  St  Luke,  fpeaks  of  remiffion  in 

this  world  and  in  the  world  to  come  ;  but  furely  neither  _ 

of  thefe  is  purgatory.  The  world  to  come  is  the  flate 
after  the  refurredion,  and  the  remiffion  fpoken  of  i* 
the  fentence  of  abfolution  to  be  prdninmced  on  th,* 
penitent  from  the  feat  of  general  judgment.  In  the 
obfeure  verfe  referred  to  in  the  cpillle  to  the  Coiin- 
thians,  the  apoflle  is,  by  the  befl  interpreters,  thought 
to  fpeak  of  the  difficulty  with  vi'hieh  Chrifliatis  fliouli 
be  faved  from  the  deflrudion  of  Jerjfelcm.  Of  the 
flate  of  fouls  departed  he  cannot  well  be  fuppofed  to 
fpeake,  as  upon  difembodied  fpirlts  fire  could  make  no 
impreffion.  We  (*annot  help,  therefore,  thinking  with 
the  church  of  England,  that  “the  Romifli  dodiine  of 
purgatory  is  a  fond  thing,  vainly  invented,  and  ground¬ 
ed  on  no  warranty  of  feripture  but  we  muflconfers  at 
the  fame  time,  that  it  appears  to  us  to  be  a  very  harmlefl 
error,  neither  hollile  to  virtue  nor  dangerous  to  fociety. 

See  Resurrection. 

PURIFICA'nON,  in  matters  of  religion,  cere¬ 
mony  which  confifls  in  cleanfing  any  thing  from  a  fiip'^ 
pofed  pollution  or  defilement. 

The  Pagans,  before  they  facriSced,  ufually  bathed 
or  wafhed  themfelvcs  in  water ;  and  they  were  particiw 
hirly  careful  to  wafh  their  hands,  becaufe  with  thefe 
they  were  to  touch  the  vi^lims  confecrated  to  the  gods. 

It  was  alfo  cuflomary  to  wafh  the  veffel  w’ith  which 
they  made  their  libations.  The  Mahometans  alfo  ufe 
purifications  previous  to  the  duty  of  prayer ;  which 
are  alfo  of  two  kinds,  either  bathing,  or  only  wafhliig 
the  face,  hands,  and  feet.  The  firft  is  required  only 
in  extraordinary  cafes,  as  after  having  lain  with  a  wo¬ 
man,  touched  a  dead  body.  See.  I5iit  left  fo  necef- 
fiiiy  a  preparation  for  their  devotions  fliould  be  omit¬ 
ted,  either  where  water  cannot  be  h^d,  or  when  it  may 
be  of  prejudice  to  a  perfon’s  health,  they  are  allowed 
in  fuch  cafes  to  make  ui'e  of  fine  fand,  or  dull  inftead 
of  it;  and  then  they  perform  this  duty  by  clapping 
their  open  hands  on  the  fand,  and  paffing  them  over 
the  parts,  in  the  fame  manner  as  if  they  were  dipped 
in  water. 

There  were  aEo  many  legal  pnrifie.atloiis  among  the 
Hebrews.  When  a  woman  was  brought  to  bed  of  a 
male  child,  flie  was  efteemtd  impure  for  4  '^  days  ;  and 
when  of  a  female,  for  60  :  at  the  end  of  which  time  flie 
carried  a  lamb  to  the  door  of  the  temple  to  be  offeretl 
for  a  burnt-ofTering,  and  a  young  pigeon  or  turtle  far  a 
fin-offering ;  and  by  this  ceremony  fhe  was  cleanfed  or 
purified. 

PURIM,  or  The  Feast  of  LoTSy  a  folcmn  feftival  df 
the  Jews,  inftitiited  in  meil'iory  of  the  deliverance  they 
received,  by  means  of  Mordecai  and  Ellher,  from 
maids  v/icked  attempt  to  deftroy  them. 

PURITAN,  a  name  formerly  given  in  derifion  to 
the  diffenters  from  the  church  of  England,  gn  account 
of  the  proteflion  to  fallow  the  pure  word  of  God,  in 
oppofition  to  aft  traditions  and  human  conftitutions.  It 
was  likewife  given  in  the  primitive  church  to  the  No- 
vatian  fchifmntics,  becaufe  they  would  never  admit  to 
communion  any  one  who  from  dread  of  death  had  tipo- 
ftatized  from  the  faith. 

PURITY,  the  freedom  of  any  thing  from  foreign 
admixture. 

PuRiTT  of  Style,  See  Oratory,  p.  41 1> 

PURLIEU,  fignifies  all  that  ground  near  any  foreft, 

A  O  which 
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purlins  which  bein^  made  foreft  by  King  Henry  11.  Richard  I. 

II  and  King  John,  was  afterwards  by  perambulations  and 
Purulent.^  grants  of  Henry  III.  fevered  again  from  the  fame,  and 
made  purlieu ;  that  is  to  fay,  pure  and  free  from  the 
laws  of  the  foreft. — The  word  is  derived  from  the  French 
pur  “  pure,’’  and  lieu  “  place.” 

PURLINS,  in  building,  thofe  pieces  of  timber  that 
lie  acrofs  the  rafters  on  the  infide,  to  keep  them  from 
finking  in  the  middle  of  their  length. 

By  the  a£l  of  parliament  for  rebuilding  London, 
It  is  provided,  that  all  purlins  from  15  feet  6  inches 
to  1 8  feet  6  inches  long,  be  in  their  fquarc  9  inches 
and  8  inches  ;  and  aU  in  length  from  18  feet  6  Inches 
to  21  feet  6  Inches,  be  in  their  fquare  12  inches  and 
9  Inches. 

PURPLE,  a  colour  compofed  of  a  mixture  of  red 
and  blue.  See  CoLouR^Makingy  29.  and  Dying, 
no  92. 

PURPURA,  'in  natural  hiftory.  See  Mur  ex  ; 
where  we  have  given  an  account  of  the  Tyrian  method 
of  dyi?v^  purple  with  a  liquid  extra6led  from  the  filh. 
It  has  been  affirmed,  however,  that  no  fuch  method  was 
ever  praCtifed.  “At  Tyre  (fays  Mr  Bruce)  I  en¬ 
gaged  two  fifhermen,  at  the  expence  of  their  nets,  to 
drag  in  thofe  places  where  they  faid  fhell-fifh  might  be 
caught,  in  hopes  to  have  brought  out  one  of  the  famous 
purple-fifh.  I  did  not  fucceed;  but  in  this  I  was,  I  believe, 
as  lucky  as  the  old  fifhers  had  ever  been.  The  purple 
fiffi  at  Tyre  feems  to  have  been  only  a  concealment  of 
their  knowledge  of  cochineal;  as,  had  they  depended 
upon  the  fiffi  for  their  dye^  if  the  whole  city  of  Tyre 
applied  to  nothing  elfe  but  fifhing,  they  would  not  have 
coloured  20  yards  of  cloth  in  a  year.” 

PURPURE,  in  heraldry.  The  colour  fo  called, 
which  fignifics  purple^  is  in  engraving  reprefented  by 
diagonal  lines,  from  the  left  to  the  right.  See  Heral¬ 
dry,  p.  441.  and  Plate  CCXXVII.  fig.  ii.  n®  6. 

It  may  ferve  to  denote  an  adminiftrator  of  juftice,  a 
lawgiver,  or  a  governor  equal  to  a  fovereign  :  and,  ac¬ 
cording  to  G.  Leigh,  if  it  is  compounded  with 

Or,  ^  f  Riches. 

Arg.  j  J  Quietnefs. 

Gul.  j  Politics. 

Az.  j  1  Fidelity. 

Ver.  j  Q  j  Cruelty. 

Sab.  J  LSadnefs. 

PURPUREUS.  See  Convolvulus,  n^  3. 

PURRE,  or  Perkin.  See  Husbandry,  238. 

PURSER,  an  officer  aboard  a  'man  of  war,  who 
receives  her  vI6luals  from  the  vI6Iualler,  fees  that  it 
be  well  ftowed,  and  keeps  an  account  of  what  he  every 
day  delivers  to  the  ftev/ard.  He  alfo  keeps  a  lift  of 
the  fhip’s  company,  and  fets  down  exa^Ily  the  day  of 
each  man’s  admiffion,  in  order  to  regulate  the  quan¬ 
tity  of  provifions  to  be  delivered  out,  and  that  the 
paymafter  or  treafurer  of  the  navy  may  iffiie  out  the 
deburfements,  and  pay  off  the  men,  according  to  his 
book. 

PURSLAIN,  in  botany.  See  Portulaca. 

PURVIEW,  a  term  ufed  by  fome  lawyers  for  the 
body  of  an  a£l  of  parliament,  or  that  part  which  begins 
with  “  Be  it  enafted  &c.”  as  contradiftinguiftied  from 
the  preamble. 

PURULENT,  in  medicine,  fomething  mixed  with; 
9T  partabng  of,  pus  or  matter. 


PUS,  in  medicine,  a  white  or  yellowifli  matter  defign#  Put 
ed  by  nature  for  the  healing  and  cementing  of  wounds  II 
and  fores. 

The  origin  and  formation  of  pus  is  as  much  un*  '' 
known  as  that  of  any  other  animal  fluid.  In  an  in¬ 
augural  differtation  publifhed  at  Edinburgh  by  Dr 
Hendy,  the  author  fuppofes  pus  to  be  a  fecreted 
fluid.  It  has  beer4  tl.ought  by  many,  that  pus  is  ei¬ 
ther  a  fedlment  from  ferum  when  beginning  to  putre¬ 
fy,  or  that  it  Is  the  fame  fluid  infpiffated  by  the  heat 
of  the  body.  But  both  thefe  opinjons  are  refuted  by 
fome  experiments  of  our  author,  which  fliow,  that  pus 
is  much  lefs  inclined  to  putrefaftion  than  ferum,  and 
the  putrefaftion  of  both  is  haftened  by  an  addition  of 
fome  of  the  red  part  of  the  blood.  Some  other  expe¬ 
riments  were  made  In  order  to  tiy  whether  pus  could 
be  artificially  produced.  A  thin  piece  of  lamb’s  flefh, 
applied  to  an  ulcer  difeharging  laudable  pus,  and  cover¬ 
ed  over  with  lead,  did  not  affume  the  appearance  of 
pus,  but  became  fetid,  and  was  much  leffened.  Serum^ 
in  its  Inflammatory  and  in  its  ordinary  ftate,  and  lymph, 
in  different  ftates,  were  applied  to  the  fame  ulcer, 
which  ftill  difeharged  good  pus  ;  but  none  of  thefe 
were  converted  into  pus  ;  on  the  contrary,  they  became 
very  putrid. 

In  oppofition  to  thefe  arguments  of  our  author^ 
however,  it  may  be  alleged,  that  if  pus  was  a  fecreted 
fluid,  the  veffels  by  which  it  was  fecreted  would  cer-« 
tainly  be  vifible  ;  but  no  fuch  thing  has  ever  been  ob- 
ferved  :  on  the  contrary,  it  is  certain  that  pus  cannot 
be  formed  unlefs  the  air  is  excluded  from  the  wound. 

Thefe  difputes,  however,  are  of  no  great  confequence 
but  in  fome  cafes  it  becomes  a  matter  of  real  import¬ 
ance  to  diftingulfti  pus  from  mucus  ;  as  thus  we  may 
be  enabled  to  know  whether  a  cough  is  confumptlve^. 
or  merely  catarrhous.  See  Mucus.  Mr  Home,  in  a 
differtation  on  the  properties  of  pus,  in  which  he  avails 
liimfelf  of  the  experiments  of  Mr  Hunter,  as  delivered 
In  his  Philological  Le^ures  fays,  “  that  the  charafteriftic 
of  pus  is  its  being  compofed  of  globules  ;  and  he  thinks- 
that  the  prefence  of  globules  feems  to  depend  upon  the 
pus  being  in  a  perfe<ib  ftate.  It  differs  from  the  blood 
in  the  colour  of  the  globules  ;  in  their  not  being  fo- 
luble  in  water,  which  thofe  of  the  blood  are  ;  and  from 
the  fluid  in  which  they  fwirn  being  coagulable  by  a  folu- 
tion  of  fal  ammoniac,  which  ferum  is  not.”  Refpcdling; 
the  formation  of  pus,  our  author  adopts  the  idea  fug- 
gefted  by  Mr  Hunter,  that  the  veffels  of  the  part  af¬ 
fume  the  nature  of  a  gland,  and  fecrete  a  fluid  which 
becomes  pus.  Mr  Home  afeertains,  by  experiment, 
that  pus,  at  its  formation,  is  not  globular,  but  a  tranf- 
parent  fluid,  of  a  confiftence,  in  fome  fort,  refembling 
jelly  ;  and  that  the  globules  are  formed  while  lying  up¬ 
on  the  furface  of  the  fore  ;  requiring,  in  fome  Inftances, 
while  the  influence  of  tlie  external  air  Is  excluded,  fifteen 
minutes  for  that  purpofe.. 

PUSTULE,  a  pimple,  or  fmall  eruption  on  the  fltln 
full  of  piis;  fuch  as  the  eruptions  of  the  finall-pox. 

PUTAMINEiE,  (from  putamen  “  a  ftiell,”)  the 
name  of  the  25th  order  of  Linnaeus’s  fragments  of  a 
natural  method ;  confilling  of  a  few  genera  of  plants 
allied  in  habit,  whofe  fleftiy  feed-veffels  or  fruit  Is  fre¬ 
quently  covered  with  a  hard  woody  fhell.  See  Bota»> 
ny,  p.  462. 

IPUTEOLI;  (I^ivy,  Strabo}  :  a  town  of  Campania? 
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PuteMi  fo  called  either  from  its  wells,  there  being  many  hot  and 
cold  fprings  thereabouts  ;  or  from  its  flench,  putor^ 
caufed  by  fulphurcous  exhalations,  (Varro,  Strabo). 
It  is  now  called  Puzztiolt^  and  is  pleafantly  and  advan- 
Sivh hur fte* s  tzgcouHy  fituated  for  trade.  In  a  very  remote  age,  the 
travels  in  Cumeans  made  it  their  arfenal  and  dockyard ;  and  to 
this  naval  eftablifhment  gave  the  fublime  appellation  of 
Dicearch'ia  or  "JuJl  Po^^vvr, 

The  Romans  were  well  av/are  of  the  utility  of  this 
port,  and  took  great  pains  to  improve  its  natural  ad¬ 
vantages.  Nothing  remains  of  their  works  but  a  line  of 
piers,  built  to  break  the  force  of  a  rolling  fea:  they  are 
vulgarly  called  the  bridge  of  Caligulny  becaufc  that  mad¬ 
man  is  faid  to  have  marched  in  triumph  from  Puzzuoli 
to  Baia  on  a  bridge  ;  but  his  was  a  bridge  of  boats. 

The  ruins  of  its  ancient  edifices  are  widely  fpread 
along  the  adjacent  hills  and  fhores.  An  amphitheatre 
flill  exifts  entire  in  moft  of  its  parts,  and  the  temple  of 
Serapis  offers  many  curious  fubjedls  of  obfervation ; 
half  of,  its  buildings  are  ftill  buried  under  the  earth 
thrown  upon  it  by  volcanical  commotions,  or  accijmu- 
lated  by  the  Grumblings  of  the  hill ;  the  inclofure  is 
fquare,  environed  with  buildings  for  priefts  and  baths 
for  votaries ;  in  the  centre  remains  a  circular  platform, 
with  four  flights  of  fleps  up  to  it,  vafes  for  fire,  a  cen¬ 
trical  altar,  rings  for  vidlims,  and  other  appendages  of 
facrifice,  entire  and  not  difplaced;  but  the  columns  that 
held  its  roof  have  been  removed  to  the  new  palace  of 
Caferta  (fee  Caserta).  Behind  this  round  place  of 
worlhip  Hand'  three  pillars  without  capitals,  part  of  the 
pronaos  of  a  large  temple;  they  arc  of  cipolliiie  marble, 
and  at  the  middle  of  their  height  are  full  of  holes  eaten 
in  them  by  the  file-fiih 

The  prefent  city  contains  near  ic,COO  inhabitants, 
^nd  occupies  a  fmall  peninfula ;  the  cathedral  was  a  pa¬ 
gan  temple,  dedicated  to  the  divinities  that  prefided 
over  commerce  and  navigation,  E.  Long,  14,  40.  N. 
Lat.  41.  15. 

In  the  neighbourhood  of  Puteoll  are  many  relicks  of 
antient  grandeur,  of  which  none  deferves  more  attention 
than  the  Campanian  way  paved  with  lava,  and  lined  on 
each  fide  with  venerable  towers,  the  repofitories  of  the 
•dead,  which  are  richly  adorned  with  ftucco  in  the  infide. 
This  road  was  made  in  a  moft  folid  expenfive  manner 
by  order  of  Domitlan,  and  Is  frequently  the  fubjeft  of 
encomium  in  the  poems  of  Statins, 

PUT  I  CARAjA,  in  botany,  is  a  genus  of  Indian 
plants,  of  which  the  chanufters,  as  given  by  Sir  William 
Jones  in  the  Afiatic  Refearches,  vol.  II.  p.  351.  are 
thefc.  The  calyx  is  five-cleft,  the  corolla  has  five  equal 
petals,  the  pericarplum  a  thorny  legumen  and  two  feeds, 
the  leaves  oval  and  pinnated,  and  the  flem  armed. 

The  feeds  (fays  the  learned  Prefident)  are  very  bitter, 
and  perhaps  tonic;  fince  one  of  them,  brulfed  and  given 
in  two  dozes,  will,  as  the  Hindoos  affert,  cure  an  inter¬ 
mittent  fever.*' 
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PUTORIUS,  in  zoology.  See  Mustela. 

PUTREFACTION,  one  of  the  natural  procefles, 
direftly  oppofite  to  the  life  of  animals  and  vegetables, 
by  which  organized  bodies  are  ^iffolved,  and  reduced 
to  what  may  be  called  their  original  elements. 

Putrefadlion  differs  from  chemical  folutlon  ;  becaufc, 
in  the  latter,  the  diffolved  bodies  are  kept  In  their  ftate 
of  fohitlon  by  being  combined  with  a  certain  agent 
from  which  they  cannot  eafily  be  feparated ;  but  in  pu* 


trefadlion,  the  agent  w^hich  diffolves  the  body  appears 
not  to  combine  with  it  in  any  manner  of  way,  but  merely 
to  feparate  the  parts  from  each  other. —It  differs  alfo 
from  the  refolution  of  bodies  by  diftillation  with  violent 
fire ;  becaufc,  in  diftillation  new  and  pennanent  com-* 
pounds  are  formed,  but  by  putiefadion  every  thing 
feems  to  be  refoK^d  Into  fiibllancea  much  more  fimple 
and  indeftrudible  than  thofc  which  arc  the  refuk  of  any 
chemical  procefs. 

The  bodies  moft  liable  to  putrefadllon  are  thofe  of 
animals  and  vegetables,  efpecially  when  full  of  juices. 
Stones,  though  by  the  action  of  the  weather  they  will 
moulder  into  dull,  yet  feem  not  to  be  fubjeil  to  any 
thing  like  a  real  putrefaftion,  as  they  are  not  refolved 
into  any  other  fubllancc  than  fand,  or  fmall  dull,  which 
Jlill  preferves  its  lapideous  nature.  In  like  manner,  ve* 
getables  of  any  kind,  when  deprived  of  their  juices  by 
dry'ing,  may  be  preferved  for  many  ages  without  being 
fubjedled  to  any  thing  like  a  putrcfaiiillve  procefs.  The 
fame  holds  good  with  refpedl  to  animals  ;  the  parts  of 
which,  by  fiinplc  diyfing,  may  be  preferved  in  a  foiirnl 
ftate  for  a  much  longer  time  than  they  could  be  with¬ 
out  the  previous  exhalation  of  their  juices. 

Putrefadlion  is  generally  allowed  to  be  a  kind  of  fer¬ 
mentation,  orl-ather  to  be  the  laft  ftage  of  that  procefs; 
which,  beginning  with  the  vinous  fermentation,  goes 
on  through  the  acetous,  to  the  ftage  of  putridity,  where 
it  Hops,  It  is  argued,  however,  and  feemingly  not 
without  a  great  deal  of  reafon,  that  If  putrefadlion  is  a 
fermentation,  it  muft  neceffarlly  be  a  kind  diftindl  from 
cither  the  vinous  or  acetous ;  fince  we  frequently  obferve 
that  It  takes  place  where  neither  the  vinous  nor  the  ace¬ 
tous  ftages  have  gone  before;  of  confequence.  It  muft  be, 
in  fome  cafes  at  leall,  entirely  independent  of  and  uncon- 
iicdled  with  them.  In  feveral  other  refpedls  it  differs 
fo  much  from  thefe  procefles,  that  it  feems  In  fome  de¬ 
gree  doubtful  whether  it  can  with  propriety  be  called  a 
fermentation  or  not.  Both  the  vinous  and  acetous  fer¬ 
mentations  are  attended  with  a  confiderable  degree  of 
heat :  but  in  the  putrefadlion  of  animal  matters  efpeci¬ 
ally,  the  heat  is  for  the  moft  part  fo  fmall,  that  we  can¬ 
not  be  certain  whether  there  is  any  degree  of  it  or  not 
produced  by  the  procefs.  In  cafes,  indeed,*  where  the 
quantity  of  corrupting  animal  matter  is  very  great,  fome 
heat  may  be  perceived :  and  accordingly  Dr  Monro 
tells  us,  that  he  was  fenfible  of  heat  on  thrufting  his 
hand  into  the  flefli  of  a  dead  and  corrupting  whale. 
But  the  moll  remarkable  difference  between  the  putre- 
fadlive  fermentation  and  that  of  the  vinous  and  acetous 
kinds  is,  that  the  end  of  both  thefe  procefles  is  to  pro¬ 
duce  a  new  and  permanent  compound  ;  but  that  of  the 
putrefadllve  procefs  is  not  to  produce  any  new  form, 
but  to  deftroy,  and  refolve  one  which  already  exifts  into 
the  original  principles  from  which  all  things  feem  to  pro¬ 
ceed,  I’hus,  the  vinous  fermentation  produces  ardent 
fpirits;  the  acetous,  vinegar ;  but  putrefadlion  produces 
nothing  but  eaith,  and  fome  effluvia,  which,  though 
moll  difagreeable,  and  even  polfoaous  to  the  human  bo- 
being  imbibed  by  the  earth  and  vegetable  crea¬ 
tion,  give  life  to  a  new  race  of  beings.  It  Is  commonly 
fuppofed,  indeed,  that  volatile  alkali  is  a  produdlion  of 
the  putrefadllve  procefs :  but  this  feems  liable  to  dlf- 
pnte.  The  vapour  of  pure  volatile  alkali  is  not  hurtful 
to  the  human  frame,  but  that  of  putrefying  fubllaiices  is 
exceedingly  foj  and,  excepting  in  the  cafe  of  urine,  the 
4  generation 
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Putre?.ic-  generation  of  volatDe  alkali  in  putrid  fubftances  is  very 
lion.  equivocal.  This  fiibftancc,  which  produces  more  alkali 
than  any  other,  is  much  lef^s  oflenlive  by  its  putrid  fetor 
than  others;  and  all  animal  fubftances  produce  a  volatile 
alkali  on  being  expofed  to  the  a6tion  of  hre,  of  quick¬ 
lime,  or  of  alkaline  falls.  In  thefe  cafes  the  volatile  ah 
kali  is  not  fuppofed  to  be  produced  by  the  quicklime 
or  fixed  fait,  but  only  to  be  extricated  from  a  kind  of 
ammoniacal  fait  pre*exifting  in  the  animal  matteis ;  the 
probaI>ility  is  the  fame  in  the  other  cale,  viz.  rliat  vola¬ 
tile  alkali  is  not  produced,  but  only  extricated,  from 
thefe  fubftances  by  putrefaction. 

The  only  thing  in  which  the  putrefaftlve  fermenta¬ 
tion  agrees  with  the  other  kinds  is,  that  in  all  the  three 
there  is  an  extricati  on  of  fixed  air.  In  the  putrchiCtive 
procefs,  it  has  been  thotight  that  this  efcape  of  the  fix¬ 
ed  air  deprives  the  body  of  its  cohefioii :  and  Dr  Mac- 
bridc  has  written  a  treatjfe,  in  which  he  endeavours  to 
prove,  that  ^  xcd  air  is  the  vciy  power  of  cohefion  itfell, 
and  that  all  bodies  when  deprived  of  their  fixed  air  en¬ 
tirely  lole  their  cohefion.  According  to  this  h)q)o the fis, 
the  caufe  of  putrefaClion  is  the  cfcape  of  fixed  air  :  but  it 
is  impolfible  to  give  a  rcafon  why  fixed  air,  after  having 
fo  long  remained  in  a  body,  and  preferved  its  cohefion, 
fliould  of  a  fiidden  begin  to  fly  off  without  being  a(!:te<l 
upon  by  fomething  elfc.  To  a  fimllar  objeCtioii  the 
hypothefis  of  thofc  is  liable,  who  iuppofe  putrefaClion 
to  he  occalioncd  by  the  efcape  of  phloglfton  ;  for  phlo- 
giftoii  is  now  known  to  be  a  chimera ;  and  though  it 
were  a  reality^  it  would  not  fly  off  without  lometliing 
to  cany  it  off,  any'  more  than  fixed  air.  Animalcules 
have  been  thought  to  be  the  caufe  of  putrcfaClion  :  but 
if  animal  fubftances  are  covered  fo  as  to  exclude  the  ac- 
cefs  of  ^cs  or  other  iiifeCls,  no  fuch  animalcules  are  to 
be  difeovered  though  putrefaClion  has  taken  place;  and 
indeed  it  requires  little  proof  to  convince  us,  that  ani¬ 
mals  are  produced  in  corrupted  bodies  only  becauie  fuch 
fubftances  prove  a  proper  nidus  for  the  eggs  of  tlu^  pa¬ 
rent  infeCls- 

To  underftand  the  true  caufe  of  putrefaCIion,  we 
inuft  take  notice  of  the  circumftauces  in  which  the  pro- 
ctfs  goes  on  moft  rapidly.  7'hcfc  are,  heat,  a  little 
looifture,  and  confined  air.  Extreme  cold  prevents  pu- 
trefadlion,  as  well  as  perfect  drynefs  ;  and  a  free  circu¬ 
lation  of  air  carries  oft'  the  putrid  effluvia  ;  a  ftagnation 
ef  which  feems  to  be  neceffary  for  carrying  on  the  pro¬ 
cefs.  It  feems  alfo  to  hold  pretty  generally,  that  pu- 
ti efying  bodies  fwell  and  become  fpeciiically  lighter; 
for  which  reafon  the  carcafes  of  dead  animals,  after 
having  funk  in  water,  rife  to  the  top  and  float,  'i  his 
laft  phenomenon,  as  has  been  obferved  under  the  article 
Blood,  n^  29.  fliows  that  thefe  bodies  h^^ve  received 
a  certain  quantity  of  an  elaftic  principle  from  the  air, 
which  thus  fv/ells  them  up  to  fuch  a  fize..  It  may  be 
laid  indeed,  that  this  increafe  of  fize  in  putrefying  bo¬ 
dies  is  owing  only  to  the  extrication  of  air  within  them- 
felves  :  but  this  amounts  to  the  fame  thing  ;  for  the  air 
w'hich  exifts  internally  in  the  body  of  any  animal,  is 
entirely  divefted  of  elafticity  while  it  remains  there, 
and  only  fliows  its  elaftic  properties  upon  being  extri¬ 
cated.  The  elaftic  principle  which  combines  with  the 
air  fixed  in  the  animal  fubftance,  therefore,  muft  come 
from  the  external^  atmofphere  ;  and  confequently  the 
agent  in  putrefa6lion  muft  be  the  elaftic  principle  of  the 
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But,  granting  this  to  be  true,  It  is  difficult  to  (how 
why  putrefadllon  fhould  not  take  place  in  a  living*  body 
as  well  as  in  a  dead  one  ;  feeing  the  one  is  as  much  ex¬ 
pofed  to  the  adllon  of  the  air  as  the  other.  This  dif¬ 
ficulty'*,  however,  is  not  pecuhar  to  the  piefent  hypothe¬ 
fis ;  but  will  eqi  -lly  occur  w  hatever  w^e  may  iuppofe  the 
caufe  of  putrcuidtion  to  be.  The  difficulty  feems  to  he 
a  little  cleared  up  by  Dr  Prieftley,  who  ftiovvs,  that,  by 
means  of  refpiration,  the  body  is  freed  from  many  nox¬ 
ious  eifliivia  which  w'ould  undoubtedly'  deftroy  it  ;  and 
by  the  retention  of  w'hich,  he  thinks,  a  living  body^ 
would  putrefy  as  f:;On  as  a  dead  one.  The  way  iit 
which  refpiration  prevents  the  pulKiadtion  of  the  body, 
is  evidently  the  fame  with  tliat  In  which  the  wind  pre¬ 
vents  fifli  or  fleih  hung  up  in  it  from  becoming  putrid. 

7'he  conftaiit  infpl ration  of  the  air  is  like  a  liream  of 
that  clement  continually  blown  upoir  tiie  body,  and 
that  not  only  upon  its  fiuface,  but  into  It  ;  by  which, 
means  piitrefadlion  is  prevented  in  thofe  parts  that  are 
moft  liable  to  become  putrid.  On  the  other  hand,  the 
elalllc  principle  received  from  the  air  by  the  blood  *,  •  Sec 
hy  invigorating  the  powers  ot  life,  quickening  the  cir-J^°^9* 
culation,  and  increaiiiig  perfpiration,  enables  the  body 
to  expel  noxious  particles  from  other  parts  of  the 
body  W'hich  cannot  conveniently  be  expelled  by  the 
lungs. 

This  leads  us  to  confider  the  reafon  why  a  free  exi* 
pofure  to  the  air  prevents  the  coming  on  of  putrefac¬ 
tion,  or  w  hy  the  confining  of  the  putrid  effluvia  ihould 
be  lo  riecefiary  to  this  procefs.  Here  it  w'ill  be  proper 
to  recollect,  that  piitrcfadf  ion  ia  a  fimple  refolution  oF 
the  body  into  eartli,  air,  6cc.  of  w'hicli  it  feems  originally 
to  have  been  coinpofed.  This  refolution  is.  evidently 
performed  by  an  expanfive  pow’er  feem'ngly  fituated  In. 
every  particle  of  the  body.  In  confeqiicncc  of  this, 
principle,  the  body  firft  fwells,  then  burfts,  flies  off  ia 
vapour,  and  its  particles  fall  afimder  from  each  other. 

The  adlion  of  the  putiefacbive  procefs,  then,  is  analo¬ 
gous  to  that  of  fire,  fince  thefe  are  the  very  properties 
of  lire,  and  the  very  tffedls  wiiich  follow  the  a£lion  of 
fire  upon  any  combuftible  body.  It  is  therefore  excced- 
ingly  probable,  that  the  agent  in  the  aT,  which  w’’e  have 
all  along  confidered  as  the  caufe  of  putrefaftion,  is  nos 
other  than  fire  itielf;  that  is,  the  ethereal  fluid  expanding 
itfelf  everyw'here,  as  from  a  centre  to  a  circumference. 

''khe  force  of  the  fluid,  indeed,  is  much  lefs  in  putrefac¬ 
tion  than  in  acfual  ignition  ;  and  therefore  the  tffc^fs 
alfo  take  place  in  a  much  fmalier  degree,  and  requite  a. 
much  longer  time :  nevertlielefs,  the  fame  circumftancea 
that  are  neceffary  foi  keeping  up  the  a6l:on  of  fire,  are 
alfo  necelfiiry  for  keeping  u])  the  putrefadlive  procefs. 

One  of  thefe  is  a  free  accefs  of  air,  yet  without  too  vio¬ 
lent  a  blaft  ;  for  as  fire  cannot  burn  without  air,  neither 
can  it  endure  too  much  of  it :  thus  a  candle  goes  out 
if  put  under  a  receiver,  and  the  air  exhaufted  ;  and  it 
will  do  the  fame  if  we  blow  violently  upon  It.  In  lik£ 
manner,  putrefa(ff:ion  requires  a  cei*taia  quantity  of  air, 
much  lefs  Indeed  than  fire:  and  as  it  requires  lefs  to  f up- 
port  it,fo  it  can  alfo  endvire  ipuch  lefs  air  than  fire;  for 
a  ftream  of  air  which  would  not  put  out  a  fire,  wall  ef- 
fe£lually  prevent  putrefadlon.  'khe  caufe  of  this  in 
both  is  the  fame.  Fire  cannot  burn  becaufe  the  vapour 
is  carried  off^ too  fail ;  and  thus  the  latent  heat,  which 
ought  to  fupport  the  flame  is  entirely  dilfipated.  In  §  See  the 
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an  emlflion  of  azotic  gas  as  fire  is  with  an  an  emiflion 
of  flame.  Thefe  gafes  contain  a  great  quantity  of  la¬ 
tent  heat  J,  or  of  the  expanfive  principle  already  men¬ 
tioned;  and  if  thefe  are  carried  off  with  greater  rapidity 
than  the  heat  of  the  atmofphere  can  produce  them,  the 
confcquence  muff  be,  that  an  oppofite  principle  to  that 
which  pioducesputrefadion,  namely,  a  principle  of  cold, 
or  condenfation,  iiiftead  of  expanfion,  mull  take  place, 
and  the  body  cannot  putrefy.  That  this  muff  be  the 
cafe,  is  evident  Irom  tlie  property  which  all  evaporations 
.  have  of  producing  cold  |j  ;  and  it  is  well  known  that  a 
brilk  current  of  air  promotes  evaporation  to  a  great  de¬ 
gree.  Hence  alio  the  reafon  is  evident  why  bodies  are 
preferved  uncori  upied  by  cold  ;  for  thus  the  action  of 
the  cxpaiifive  piiiieiple  is  totally  overcome  and  fuipend- 
cd,  i'o  that  none  of  its  efiects  ciui  be  perceived. 

Tims  we  may  lee,  that  one  reafon  why  an  animal 
body  does  not  putrefy  v/hile  alive,  is  its  ventilation,  as 
we  may  call  it,  by  refpiration  ;  and  another  is,  the 
continual  accelfi -n  of  nev/  particles,  lefs  dilpufed  to  pu¬ 
trefy  than  itfeif,  by  the  food  and  drink  which  is  con- 
ilautly  taken  in.  lint  if  either  of  thele  v;ays  of  pre¬ 
venting  the  commeijcoinent  of  this  procefs  are  omitted, 
then  putiefadlion  will  take  place  as  well  in  a  living  as 
m  a  dead  body.  Of  tlie  truth  of  this  hill  iadl  we  have 
innumerable  inffances.  When  air  is  intvdted  witltthe 
putrid  eflluvla  of  inarfhes,  and  thus  the  natural  effluvia 
are  not  carried  off  from  the  luimaii  body,  but,  on  the 
contrary,  fome  enter  into  it  \vhich  are  not  nal.  :al  to  it, 
the  moil  putrid  difeafes  are  produced.  The  lame  thing 
happens  from  the  putrid  effluvia  of  dead  bod.es.  Of 
tins  we  have  a  remaikable  inllaiice  in  the  fever  which 
took  place  in  Germany  in  the  w'ar  of  1755  * 
fen  of  which  is  faid  to  have  been  an  Iniedtion  of  the 
air  by  the  vail  numbers  of  people  killed  in  battle,  to 
which  was  added  a  calm  in  tlie  iitmol'phere  for  a  long 
time  ;  the  putrid  effluvia  being  by  this  prevented  from 
.  flying  off  When  Mr  Holweil  wnth  143  others  w'ere 
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imprifoned  In  the  black-hole  at  Calcutta,  efter  paffing 
a  night  in  that  dlfmal  habitation,  he  found  himfelf  in 
a  high  putrid  fever.  When  Tailors  in  long  voyages 
are  obliged  to  feed  upon  putrid  aliments  ;  when,  thro’ 
flormy  weallier,  they  are  much  expofed  to  wet ;  in  the 
one  cafe  the  putrefeent  effluvia  being  kept  from  flying 
off,  and  in.  the  other  a  greater  quantity  being  thrown 
into  the  body  than  what  it  iiatui*ally  contains,  ihe  feur- 
vy,  malignant  fevers,  &c.  make  their  appearance  (a)* 
Neither  can  thefe  difeafes  he  removed  without  remo¬ 
ving  every  one  of  the  caufes  juft  now  mentioned :  for 
as  putrid  difeafes  will  be  the  confequence  of  confinei- 
air,  naffiiiefs,  fxc.  though  tlie  provliions  be  ever  fo 
good  ;  fo,  on  the  other  hand,  if  the  provifions  be  bad, 
the  bed  air,  and  moll  exadl  cleanhnefs,  nay,  the  beft: 
medicines  in  the  world,  will  be  of  no  fervice  ;  as  hath 
been  often  obferved  in  the  feurvy. 

From  this  account  of  the  nature,  caufe,  and  method' 
of  pieventiiig  putrefadion  by  means  of  a  current  of 
air,  we  may  ealily  fee  the  reafon  wffly  it  does  not  take 
place  hi  fome  other  cafes  alfo.  Bodies  will  not  pu¬ 
trefy  in  vacuo,  becaufe  there  the  atmofphere  has  npt 
accefs  to  impait  its  elaffic  principle  ;  and  though  in 
the  vacuum  itfelf  the  principle  \\t  fpeak  of  does  un¬ 
doubtedly  exiff,  yet  its  action  there  is  by  far  too  wxak 
to  decompofe  the  ffru(flwre  of  an  animal  body.  In  ex¬ 
treme  cold,  the  reafon  wffly  putiefadlioii  does  not  take 
place  has  been  already  fliowm.  If  the  heat  is  extreme¬ 
ly  great,  the  procels  of  ignition  or  burning  takes  place 
iiiilead  of  piitrtfa6tion.  If  the  body  is  very  diy,  pu¬ 
trefaction  cannot  take  place,  becaule  the  texture  is  too 
firm  to  be  decompoled  by  the  weak  action  of  the  da- 
ilic  principle.  Fiitrefa(5rion  may  alfo  be  evented  by 
the  addition  of  certain  fubllances  ;  but  they  arc  all  of 
them  fuch  as  either  harden  the  texture  of  the  body, 
and  thus  render  it  proof  agaiiift  the  aClion  of  the  ela¬ 
ffic  fluid,  or,  by  diliolvhig  its  texture  entirely,  bnng, 
it  into  a  ftate  linhhr  to  what  it  would  be  brought 
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'Phis  aeriform  fluid,  which  is  exhaled  from  animal  bodies  in  a  Rate  of  putrcfaftion,  ads  at  certain  times* 
more  powerfully  than  at  others,  and  is  indeed  in  one  ftage  of  the  jiroccfs  infinitely  more  noxious  tlian  any 
cifier  daffic  fluid  yet  difeovered.  In  the  Gentleman’s  Magazine  for  Auguft  1788,- Dr  St  John,  in- 
fonns  us,  that  he  knew  a  gentleman  wdio,  by  flightly  touching  the  inteihnes  of  a  hiimun  body  beginning  to 
liberate  this  corrolive  gas,,  was  affeded  w’ith  a  violent  inflammation,  which  in  a  very  fhort  fpace  of  time  ex¬ 
tended  up  almoff  the  entire  length  cf  his  arm,,  producing  an  extenfive  ulcer  of  the  inofL  foul  and  frightful  ap- 
pearance,  wfflich  contimied  for  leveral  months,  and  reduced  him  to  a  mifcraLlc  ftate  of  emaciation,  ihe  lame 
writer  mentions  a  celebrated  profefi'or  wfflo  was  attacked  vdth  a  violent  inflammation  of  the  nerves  and  fauces, 
born  which  he  wnth  difficulty  recovered,  merely  by  Hooping  for  an  iiiftant  over  a  body  vyhich  was  beginning 
to  give  forth  this  deleterious  fluid.  Hence  he  infers,  that  the  fame  gas  modified  or  mixed,  or  united  with 
others,  may  be  the  occafion  of  the  plague,  which  has  fo  often  thieatened  to  annihilate  the  hinnaii  Ipecies.  It  i& 
happy,  however,  for  mankind  that  this  particular  flage  of  putrefadion  continues  but  for  a  few  hours  ;  and, 
what  may  appear  very  remarkable,  this  dellrudive  gas  is  not  very  difagrceable  in  fmell,.  and  has  nothing  of  that 
abominable  and  loatbfome  fetor  produced  by  dead  bodies,  in  a  lefs  dangerous  ftate  of  corruption  ;  but  nas  a  certain- 
fmell  totally  peculiar  to  itfeif,  by  which  it  may  be  inftautly  difeovered  by  any  one  that  evim  imelled  it  before.- 
This  is  an  objed  very  worthy  the  attention  of  phyficians  :  it  is  both  extreme^  interefting,  and  very  little, 
known;  but  at  the  fame  time  it  is  a  ftiidy  in  the  higlidl  degree  unpleafant,  from  the  deteftablc  fmdl  and  na-^ 
ftinefs  wfflicli  attend  the  putrefadion  of  animal  bodies ;  and  a  man  mull  be  armed  wflth  uncommon  philanthropy 

and  refolutioii  to  attempt  it.  r  •  1  •  •  j  1  r  t 

Dr  St  John  thinks  it  probable  that  there  is  a  rapid  fixation  of  the  bafis  of  vital  air  in  dead  bodies  cer¬ 

tain  ftate  of  putrefadion,  611  account  of  the  luminous  appearance  v;hich  they  fometimes  make,  and  \shic  ex— 
ills  but  for  a  few  liouis  :  but  whether  this  luminous  appearance  takes  place  in  every  body,  or  whether  it  pre¬ 
cedes  or  follows  the  exhalations  of  the  conofive  gao  abovc-incnticmcd,  he  had  when  he-  wrote  his 
been  able  to  difeover* 
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Putrefac-  by  the  utinoll  power  of  putrefaftloiii  fo  th^t  the  pro* 
,  cefs  cannot  then  take  place.  Thus  various  kinds  of 
'  falts  and  acids  harden  the  texture  of  animal  fubftances, 
and  thus  are  fuccefsfully  ufed  as  antifeptlcs.  The  fame 
thing  may  be  faid  of  ardent  fpirits;  w'hile  oils  and  gums 
^  of  various  kinds  prove  antifeptic  by  a  total  exclufion 
of  air,  which  is  necefiary  in  fome  degree  for  carrying 
on  the  procefs  of  putrefaction*  Many  vegetables,  by 
the  aftringent  qualities  they  poflefs,  harden  the  texture 
of  animal  fubftances,  and  thus  prove  powerfully  anti¬ 
feptic  ;  while,  on  the  other  hand,  fixed  alkaline  falts, 
quicklime,  and  cauftic  volatile  alkali,  though  they  pre¬ 
vent  putrefaction,  yet  they  do  it  by  diffolving  the  fub¬ 
ftances  in  fuch  a  manner  that  putrefaCtion  could  do  no 
more  though  it  had  exerted  its  utmoft  force.  There  is 
only  one  other  antifeptic  fubftaiice  whofe  cfFeCts  deferve 
to  be  confidered,  and  that  is  fugar.  This,  tho^  neither 
acid  nor  alkaline,  is  yet  one  of  the  moft  effectual  means 
of  preventing  putrefaCtion  :  and  this  feems  to  be  owing 
to  its  great  tendency  to  run  into  the  vinous  fermenta¬ 
tion,  which  is  totally  inconfiftent  with  that  of  putre¬ 
faCtion  ;  and  this  tendency  is  fo  great,  that  it  can  fcarce 
be  counteracted  by  the  tendency  of  animal  fubftances 
to  putrefy  in  any  circumftances  whatever. 

Some  kinds  of  air  are  remarkably  antifeptic,  though 
this  fubjeCt  has  not  been  fo  fully  Inquired  into  as  could 
be  wifhed.  The  moft  powerful  of  them  in  this  refpeCt 
is  the  nitrous  air  ;  next  to  it,  is  fixed  air  j  but  the 
powers  of  the  other  airs  are  not  fo  well  known.  It 
is  probable  that  the  antifeptic  properties  of  fixed  and 
nitrous  air,  are  owing  to  their  qu^ity  of  extinguiftiing 
fire,  or  at  leaft  that  the  principle  is  the  fame  ;  but,  till 
the  nature  of  thefe  two  kinds  of  air  are  better  known, 
little  can  be  faid  with  certainty  on  the  fiibjeCl. 

Sir  John  Pringle  has  made  experiments  to  determine 
the  powers  of  certain  fubftances  to  promote  or  to  pre¬ 
vent  putrefaClion.  From  thefe  experiments  he  has 
formed  the  following  Table,  fhowing  the  relative  anti¬ 
feptic  powers  of  the  faline  fubftances  mentioned.  Ha¬ 
ving  found  that  two  drams  of  beef  put  in  a  phial  with 
two  ounces  of  water,  and  placed  in  a  heat  equal  to  90^ 
of  Fahrenheit’s  thermometer,  became  putrid  in  14 
hours,  and  that  60  grains  of  fea-falt  preferved  a  fimilar 
mixture  of  beef  and  water  more  than  30  hours,  he  made 
the  antifeptic  power  of  the  fea-falt  a  ftandard,  to  which 
he  compared  the  powers  of  the  other  falts.  The  alge¬ 
braic  character  +  fignifies,  that  the  fubftance  to  which 
It  is  annexed  had  a  greater  antifeptic  power  than  is  ex- 
pieffed  by  the  numbers  : 


Sea-falt,  or  the  ftandard 
Sal-gem  -  «  * 

Vitriolated  tartar 
Spiritus  Mindercri 

Soluble  tartar  -  -  - 

Sal  dmrcticus  -  -  . 

Crude  fal  ammoniac 
Saline  mixture 

Nitre  -  *  . 

Salt  of  hartfhorn 
Salt  of  wormwood 
Borax 

Salt  of  amber  •  *  . 

Alum  .  . 

£*  The  quantities  of  fplritus  Mindererl 


1  + 

2 
2 
2 

2  + 

3 
3 

4+ 

4+ 

4+ 

12 

20 

30 

and  of 


the  faline  mixture  were  fuch,  that  each  of  them  contain^ 
ed  as  much  alkaline  fait  as  the  other  neutral  falts* 

Myrrh,  aloes,  afafeetida,  and  terra  Japonica,v/ere  found 
to  have  an  antifeptic  power  30  times  greater  than  the 
ftandard.  Gum  ammoniacum  and  fagapenum  fhowed 
little  antifeptic  power. 

Of  all  refinous  fubftances,  camphor  was  found  to  re- 
fift  putrefaftion  moft  powerfully*  Sir  John  Pringle  be¬ 
lieves  that  its  antifeptic  power  is  300  times  greater  than 
that  of  fea-falt, 

Chamomile  flowers,  Virginian  fnake-root,  pepper, 
ginger,  faffron,  contrayerva  root,  and  galls,  were  found 
to  he  1 2  times  more  antifeptic  than  fea-falt. 

Infufions  of  large  quantities  of  mint,  angelica,  ground- 
ivy,  green  tea,  red-rofes,  common  wormwood,  muftard, 
and  fioi*fe-radifti,  and  nlfo  decoClions  of  poppy-heads, 
were  more  antifeptic  than  fea-falt.  • 

HecoClions  of  wheat,  barley,  and  other  farinaceous 
grains,  checked  the  putrefaCtion  by  becoming  four. 

Chalk,  and  other  abforbent  powders,  accelerated  the 
putrefaction,  and  refolved  meat  into  a  perfeCt  mucus. 
The  fame  powders  prevented  an  Infufion  of  farinaceous 
grains  from  becoming  mucilaginous  and  four. 

One  dram  of  fea-falt  was  found  to  preferve  two 
drams  of  freih  beef  in  two  ounces  of  w^ater,  above  30 
hours,  uncorrupted,  in  a  heat  equal  to  that  of  the  human 
body,  or  above  20  hours  longer  than  meat  is  preferved 
in  water  without  fait ;  but  half  a  dram  of  fait  did  not 
preferve  ft  more  than  two  hours  longer  than  pure  wa¬ 
ter*  Twenty.five  grains  of  fait  had  little  or  no  anti¬ 
feptic  quality.  Twenty  grains,  15  grains,  but  efpeci- 
ally  10  grains  only  of  fea-falt,  were  found  to  accelerate 
and  heighten  the  putrefaClion  of  two  drams  of  flefli.— < 
Thefe  fmall  quantities  of  fea-falt  did  alfo  foften  the  fiefh 
more  than  pure  water* 

The  fame  learned  and  ingenious  phyfician  made  ex¬ 
periments  to  difeover  the  effeCts  of  mixing  vegetable 
>vith  animal  matters* 

Two  drams  of  raw  beef,  as  much  bread,  and  an 
ounce  of  water,  being  beat  to  the  confiftence  of  pap, 
and  expofed  to  90^*  of  heat  according  to  Falirenheit’a 
thennometer,  began  to  ferment  in  a  few  hours,  and 
continued  in  fermentation  during  two  days.  When 
it  began  to  ferment  and  fwell,  the  putrefaClion  had  be¬ 
gun  ;  and  in  a  few  hours  afterwards,  the  fmell  was  of- 
fenfivc.  Next  day  the  putrid  fmell  ceafed,  and  an  acid 
tafte  and  fmell  fucceeded.  Frefh  alimentary  vegetables, 
as  fpinach,  afparagus,  feurvy-graf?,  produced  fimilar 
effeCls  as  bread  on  flefh,  but  in  a  weaker  degree*  Fi*om 
feveral  other  experiments  he  found,  that  animal  fub¬ 
ftances  excite  the  fermentation  of  vegetable  fubftances, 
and  that  the  latter  fubftances  correCl  the  putrefcency 
of  the  former*  ' 

By  adding  faliva  to  a  fimilar  mixture  of  flefh,  bread, 
and  water,  the  fermentation  was  retarded,  moderated, 
but  rendered  of  twice  the  ufual  duration,  and  the  acid 
produced  at  laft  was  weaker  than  when  no  faliva  was 
ufed* 

By  tedding  an  oily  fubftance  to  the  common  mixture 
of  flefh,  breadi  and  water,  a  ftronger  fermentation  was 
produced,  which  could  not  be  moderated  by  the  quan¬ 
tity  of  faliva  ufed  in  the  former  experiment,  till  fome 
fixed  alkaline  fait  was  added;  which  fait  was  found, 
without  faliva,  to  ftop  fuddenly  very  high  fermentations. 
He  did  not  find  that  fmall  quantities  of  the  following 

falts, 


Putrefjf* 

tion. 
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Tutrefac.  falts,  fal  ammoniac,  nitre,  vltriolated  tartar,  fal  duireti- 
cus,  fait  of  hartdiorn,  fait  of  wormwood,  were  feptic,  as 
Puz^ulana.  f^all  quantities  of  fea-falt  were. 

Sugar  was  found  to  reiilt  putretadtion  at  nrlt,  as 
other  falts  do,  and  alfo  to  check  the  putrefaftion  after 
it  had  begun  by  its  own  fermentative  quality,  like  bread 
and  other  fermentative  vegetables. 

Lime-water  made  feme  fmall  refiftance  to  putrefac- 
tion. 

Port -wine,  fmall-beer,  infufions  of  bitter  vegetables, 
of  bark,  and  the  juice  of  antifcorbutic  plants,  retarded 
the  fermentation  of  mixtures  of  flefh  and  bread.  But 
an  uiiftrained  decoftlon  of  bark  confiderably  increafed 
that  fermentation. 

Crabs-eyes  accelerated  and  increafed  the  fermentation 
of  a  mixture  of  flefh  and  bread. 

Lime-wate'*  neither  retarded  nor  haflened  the  fer¬ 
mentation  of  iuch  a  mixture  :  but  when  the  fermenta¬ 
tion  ceafed,  the  liquor  was  neither  putrid  nor  acid,  but 
finch  agreeably. 

Flefh  pounded  in  a  mortar  was  found  to  ferment 
fooner  than  that  which  had  not  been  briiifed. 

The  tough  inflammatory  cruft  of  blood  was  found 
to  be  moft  putrefeent;  next  to  which  tiic  crafiainentum, 
or  red  coagulated  mafs  ;  and  laftly  the  ferum. 

Dr  Maebride’s  experiments  confirm  many  of  thofe 
above  related,  efpecially  thofe  which  fhow  that  the  fer¬ 
mentation  of  vCr  etable  fubftances  is  increafed  by  a  mix¬ 
ture  of  animal  or  putrefeent  matter  ;  that  the  putre- 
fcency  of  the  latter  is  corre(fted  by  the  fermentative 
quality  of  the  former  ;  and  that  the  putrefaction  and 
fermentation  of  mixtures  of  animal  and  vegetable  fub¬ 
ftances  were  accelerated  by  additions  of  abforbent  earths 
and  of  Peruvian  bark.  He  alfo  found,  that  although 
unburnt  calcareous  earths  were  feptic,  quicklime  and 
lime-water  prevented  putrefaCtion,  but  that  they  de- 
ftroyed  or  diffolved  the  texture  of  flefli. 

The  experiments  of  the  author  of  the  EJfai  pour  fer* 
•vir  a  rHlfloire  de  la  Putref action ^  fhow  that  metallic 
falts,  refinous  powders,  extraCls  of  bark,  and  opium,  are 
very  powerfully  antifeptic,  and  that  falts  with  earthy 
bafes  are  lefs  antifeptic  than  any  other  falts. 

PUTTOCK-Shrouds.  See  PuUgcEShrovds, 

PUTTY,  in  its  popular  fenfe,  is  a  kind  of  pafte 
compounded  of  whiting  and  lintfeed  oil,  beaten  toge¬ 
ther  to  the  confiftence  of  a  thick  dough. 

It  is  ufed  by  glaziers  for  the  faftening  in  the  fquares 
of  glafs  in  fafh*windows,  and  by  painters  for  ftopping 
up  the  crevices  and  clefts  in  timber  and  wainfeots,  &c. 

Putty  fometimes  alfo  denotes  the  powder  of  calci¬ 
ned  tin,  ufed  in  polifhing  and  giving  the  laft  glofs  to 
works  of  iron  and  ftcel. 

Terra  PUZZUL^NA,  or  Pozzolana,  is  a 
greyifh  kind  of  earth  ufed  in  Italy  for  building  under 
water.  The  beft  is  found  about  Puteoli,  Baiae,  and 
Cumae,'  in  the  kingdom  of  Naples,  from  the  frrfl  of 
which  places  it  derives  its  name.  It  is  a  volcanic  pro- 
duCl,  compofed  of  heterogeneous  fubftances,  thrown 
out  from  the  burning  mouths  of  volcanoes  in  the  form 
of  afhes ;  fometimes  in  fuch  large  quantities,  and  with 
fo  great  violence,  that  whoL  provinces  have  been  co¬ 
vered  with  it  at  a  confiderable  diftance.  In  the  year 
79  of  the  common  era,  the  cities  of  Herculaneum, 
Pompela,  and  Stabia,  although  at  the  diftance  of  many 
miles  from  Vefuvius,  were,  neverthelefs,  buried  under 


the  matters  'of  thefe  dreadful  eruptions ;  as  Bergman  Puzzulana 
relates  in  his  Preatife  of  the  J^olcanlc  ProduBs,  This  11 
volcanic  earth  is  of  a  grey,  brown,  or  blackifli  colour; 
of  a  loofe,  granular,  or  dufty  and  rough,  porous  or  ^  * 

fpongy  texture,  refembling  a  clay  hardened  by  fire, 
and  then  reduced  to  a  grofs  powder.  It  contains  va¬ 
rious  heterogeneous  fubftances  mixed  with  it.  Its  fpe- 
clfig  gravity  is  from  2500  to  2800  ;  and  it  is,  la 
fome  degi*ee,  magnetic :  it  fcarccly  efferv'cfces  with 
acids,  though  partially  folublc  in  them.  It  eafily  melts 
per  fe ;  but  its  moft  diftingiilftiliig  propel  ty  is,  that  it 
hardens  very  fuddenly  when  mixed  with  \  of  its  weight 
of  lime  and  water’;  and  forms  a  cement,  which  is  more 
durable  in  water  than  any  other. 

According  to  Bergman^s  Analyfis,  1 00  parts  of  it 
contain  from  55  to  60  of  filiceous  earth,  20  of  argil¬ 
laceous,  five  or  fix  of  calcareous,  and  from  15  to  20 
of  iron.  Its  effefts,  however,  in  cement  may  perhaps 
depend  only  on  the  iron  which  has  been  reduced  into 
a  particular  fubftance  by  means  of  fubterraneous  fires  ; 
evident  figiis  of  which  are  obfen*able  in  the  places 
where  it  is  obtained.  If  the  flate  in  Henneberg,  or 
Kennekulle  in  the  province  of  Weft  ergo  ttland,  fhould 
happen  to  get  fire,  the  uppermoft  ftratum,  which  now 
confifts  of  a  mixture  of  iron  and  different  kinds  of 
rocks,  called in  the  account  given  of  them,  they 
might  perhaps  be  changed  partly  into  flag  and  partly 
into  trrr  i  f  uzzo/ana. 

It  is  evidently  a  martial  argillaceous  marl,  that  has 
fiiffered  a  moderate  heat.  Its  hardening  power  arifes 
from  the  dry  ftate  of  the  half-baked  argillaceous  par¬ 
ticles,  whicli  makes  them  imbibe  water  very  rapidly, 
and  thus  accelerates  the  deficcation  of  the  calcareous 
part ;  and  alfo  from  the  quantity  and  femiphlogilllcatcd 
ftate  of  the  iron  contained  in  it.  It  is  found  not  only 
in  Italy  but  in  France,  in  the  provinces  of  Auvergne 
and  Limoges  ;  and  alfo  in  England  and  elfewherc. 

PUZZUOLI.  See  Putfoli. 

PYANEPSIA,  in  antiquity,  an  Athenian  feftival 
celebrated  on  the  feventh  day  of  the  month  Pyanepfwn  ; 
which,  according  to  the  generality  of  critics,  was  the 
fame  with  our  September. 

Plutarch  refers  t,he  inftitutlon  of  this  feaft  to  Thc- 
feus,  who,  after  the  funeral  of  his  father,  on  this  day 
paid  his  vows  to  Apollo,  becaufe  the  y^ouths  who  re¬ 
turned  with  him  fafe  from  Crete  then  made  their  entry 
into  the  city.  On  this  occafion,  thefe  y^oung  men  put¬ 
ting  all  that  was  left  of  their  provifions  into  one  kettle, 
feafted  together  on  it,  and  made  great  rejoicing. 

Hence  was  derived  the  cuftom  of  boiling  pulfe  on  this 
feftival.  The  Athenians  likewife  carried  about  an  olive 
branch,  bound  about  with  wool,  and  crowned  with  all 
forts  of  firft-frults,  to  fignify  that  fcarcity  and  barren- 
nefs  were  ceafed,  finging  in  procefiion  a  fong.  And 
when  the  folemnity  was  over,  it  was  ufual  to  creift  the 
olive-branch  before  their  doors,  as  a  prefervative  againft 
fcarcity  and  want. 

PYCNOSTYLE,  in  the  ancient  architeifture,  is  a 
building  where  the  columns  ftand  very  clofe  to  each 
other;  only  one  diameter  and  a  half  of  the  column  be¬ 
ing  allowed  for  the  intercolumiiiatlons. 

According  to  Mr  Evelyn,  the  py^cnoftyle  chiefly  be¬ 
longed  to  the  compofite  order,  and  was  ufed  In  the  moft 
magnifleent  buildings  ;  as  at  prefent  in  the  periftyle  at 
St  Peter’s  at  Rome,  whi«h  confifts  of  near  300  co¬ 
lumns  I 
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lamn5;  and  In  fucli  as  yet  remain  of  the  ancients,  among 
the  ruins  of  Palmyra. 

PYG  ARGUS,  In  ornithology,  afpecles  of  Falco. 
PYGMALION,  In  fabulous  hillory,  a  king  of  Cy¬ 
prus,  who,  being  difgufted  at  the  diffolute  lives  of  the 
women  of  his  ifland,  refolved  to  live  In  perpetual  celi¬ 
bacy  ;  but  making  a  ftatue  of  ivory,  he  fell  fo  paf- 
fionately  in  love  with  it,  that  the  high  feflival  of  Ve¬ 
nus  being  come,  he  fell  down  before  the  altar  of  that 
goddefs,  and  befoiight  her  to  give  him  a  wife  like  the 
llatue  he  loved.  At  his  return  home,  he  embraced,  as 
nfiial,  his  ivory  form,  when  he  perceived  that  it  became 
fenfible  by  degrees,  and  was  at  lall  a  living  maid,  who 
found  herfelf  in  her  lover's  arms  the  moment  fhe  faw 
the  light.  Venus  blefled  their  union  ;  and,  at  the  end 
of  nine  months,  Ihe  v/as  xlelivered  of  a  boy,  who  was 
•named  Paphos, 

PYGMY,  a  perfon  not  exceeding  a  cubit  in  height. 
This  appellation  was  given  by  the  ancients  to  a  fabu¬ 
lous  nation  Inhabiting  Thrace;  who  brought  forth  young 
at  live  years  of  age,  and  were  old  at  eight :  thefe  were 
famous  for  the  bloody  war  they  waged  with  the  cranes. 
As  to  this  lloryj  and  for  the  natural  hillor)^  of  the  true 
pygmy,  fee  Simia. 

PYKAR,  a  broker  in  India,  inferior  to  thofe  called 
da  Hals  y  who  tranfadts  the  bufinefa  at  lirll  hand  with 
the  manufadlurer,  and  fometimes  carries  goods  about 
for  fale. 

PYKE,  a 'Watchman  in  India,  employed  as  a  guard 
at  night.  LIkewife  a  footman  or  runner  On  bufinefs. 
They  are  generally  armed  wutli  a  fpear. 

PYLADES,  a  fon  of  Strophius,  king  of  Phocis, 
by  one  of  the  lifters  of  Agamemnon.  He  was  educa¬ 
ted  together  with  his  coiifm  Oreftes,  with  whom  he 
formed  the  moft  inviolable  friendfhip,  and  whom  he 
aftifted  to  revenge  the  murder  of  Agamemnon,  by  af- 
falTinating  Clytcmntftra  and  iEgyfthiis.  He  alfo  ac- 
^rompanied  him  in  Taurica  Cherfonefus  ;  and  for  his  fer- 
vices  Oreftes  rewarded  him,  by  giving  him  his  filler 
Eledra  in  marriage.  Pylades  had  by  her  two  fons, 
Medon  and  Strophius.  The  friendlhip  of  Oreftes  and 
Pylades  became  proverbial. 

PYLORUS,  in  anatomy,  the  under  orifice  of  the 
flomacli.  \See  Anatomy,  n‘'9i. 

ms  (anc.  gcog.),  a  town  of  Elia;  its  ruins  to 
hefeenon  the  road  from  Olympia  to  Elis,  (Paufanias); 
fituatcd  between  the  mouth-!  of  the  Penens  aud  Sellees, 
near  Mount  Scollis,  (Strabo.)  Built  by  Pyhs  of  Me- 
gara,  and  dtftroyed  by  Henniles,  (Paufanias.)  -An¬ 
other  Pylus  in  Tripbylia,  (Strabo)  ;  by  which  the  Al- 
plieus  runs,  (  Paufanias)  ;  on  the  eonfirics  of  Arcadia, 
and  not  in  Arcadia  itfelf,  (id.)_A  third  in  Mcffenia, 
(Strabo,  Ptolemy  ) ;  iitnated  at  the  foot  of  Mount  iEga- 
lens  on  the  fca-e{>aflj  over*agauiff  the  iHaiid  Bphagea 
or  Sphadfciia  r  built  by  Pydas,  and  fettled  by  a  colony 
of  Lckges  frcmi  Megara  ;  'but  thence  expelled  by  Nc- 
leiis  and  the  Pelafgi,  and  therefore  called  Nelea,  '(Ho¬ 
rner.)  A  fandy  territory.  The  royal  refideuce  of  Ne- 
-eus,  and  of  Netlor  lus  fon  :  the  more  ancient  and  more 
excellent  Pylus  ;  whence  the  proverb  Pylus  ante  Pylum, 
(Ariltopbanes,  Plutarch),  iiled  wlien  we  want  to  re- 
prefs  the  arrogance  and  pride  of  anv  one  :  faid  to  be 
-afterwards  called  Coryphojum.  It  made  a  figure  in  the 
Peloponnefian  war  ;  for  being  rebuilt  by  the  Athenians, 
»t  proved  of  great  benefit  to  them  for  the  fpace  of  15 


years,  and  of  much  annoyance  to  the  Ijacedemonians,  Pyratnid, 
(Thucydides),  All  the  three  Pyli  were  fubjecl  to  Me-  — 
iftor,  (Strabo.) 

PYRAMID,  In  geometry,  a  folid  {landing  on  a  tri¬ 
angular,  fquare,  or  polygonal  hafis,  and  terminating  in 
a  point  at  the  tap  ;  or,  according  to  Euclid,  it  is  a  fo¬ 
lid  figure,  confifting  of  feveral  triangles,  whefe  bafes  arc 
all  In  the  fame  plane,  and  have  one  common  vertex. 

Pyramids  are  fometimes  lafed  to  preferve  the  mernorf 
of  fingular  events,  and  fometimes  to  tiunfinlt  to  pofte- 
rity  the  glory  and  magnificence  of  princes.  But  ai 
they  are  efteemed  a  fymbol  of  immortality,  they  arc 
moll  commonly  ufed  as  funeral  monuments  and  temples 
to  the  gods.  Such  is  that  of  Ceftius  at  Rome  ;  the 
pyramids  of  Dafliur  drawn  by  Pocock;  and  tiiofe  other 
celebrated  ones  of  Egypt,  at;  famous  for  the  enormity 
of  their  fi/e  as  their  antiquity.  Of  thefe  the  largeil  are 
the  pyramids  of  Geeza^  fo  called  from  a  village  of  that 
name  on  the  banks  of  the  Nile,  diftant  from  them  about 
1 1  miles.  The  three  which  moft  attradl  the  attention 
of  travellers  ftand  near  one  another  on  the  well  fide  of 
the  river,  cJmoft  oppofite  to  Grand  Cairo,  and  not  far 
from  the  place  where  the  ancient  Memphis  flood.  They 
were  vilited  by  M.  Savary,  of  whofe  defeription  of 
them  we  Ihall  here  give  an^abfi:ra6l. 

He  took  his  journey  In  the  night-time.  In  order  to 
get  up  to  the  top  of  the  great  one  by  funrife.  Having 
got  within  fight  of  the  two  great  ones,  while  the  full  ' 
moon  flione  upon  them,  he  informs  us,  that  they  ap¬ 
peared,  at  the  diftance  of  three  leagues,  like  two  points 
of  rook  crowned  by  the  clouds. 

It  is  in  the  rich  territory  which  furroiinds  them  that 
fable  has  placed  the  Elyiian  fields.  The  canals  which 
interfedl  them  are  the  Styx  and  Lethe. 

“  The  afpecSls  of  the  pyramids  varied  according  to 
the  circuits  be  made  in  the  plain,  and  the  pofition  of 
the  clouds  difplayed  themfelve«  more  and  more  to  view. 

At  half  pail  three  in  the  morning  we  arrived  (fays  he) 
at  the  foot  of  the  greateft.  We  left  our  clothes  at  the 
gate  of  the  paffage  which  leads  to  the  Infide,  and  de- 
feended,  carrying  each  of  us  a  flambeau  In  his  hand. 

Towards  the  bottom  you  muft  creep  like  ferpents  to 
get  into  the  interior  pafTage,  which  co.Tefponds  with 
the  former.  We  mounted  it  on  our  j^nees,  fiipportiiig 
ourfelvcs  with  -our  hands  againft  the  Tides.  Without 
this  precaution  -Oire  runs  the  rifle  of  flipping  on  the  in¬ 
clined  jftane,  where  the  flight  notches  are  infuflicient  to 
flop  the  foot,  and  one  might  fall  to  the  bottom.  To¬ 
wards  the  middle  we  fired  a  piftol,  the  frightful  noife 
of  which,  repeated  In  the  Cavities  of  this  Immeufe  edi¬ 
fice,  continued  a  long  time,  and  awakened  thoufands  of 
bats,  which  flying  round  us,  llruck  agiiinfl  our  hands 
aud  faces,  and  extlnguiftcd  feveval  of  oiir  wax  candles. 

They  are  much  laT-ger  than  the  European  bats.  Ar¬ 
rived  above,  we  entered  a  great  hall,  the  gate  of  which 
is  very  low.  It  is  an  oblong  fquare,  wholly  compofecl  » 

of  granite.  Seven  enormous  Hones  extend  from  one 
wall  to  the  other,  and  form  the  roof.  A  farcophagus 
made  of  a  Tingle  block  of  marble  lies  at  one  end  of  it. 

It  Is  empty  ;  and  the  lid  of  It  has  been  wrenched  off. 

Some  pieces  of  earthen  vaies  lie  around  it.  Under  this 
beautiful  hall  is  a  chamber  not  fo  large,  where  you  find 
the  entrance  to  a  conduit  filled  with  rubbifli.  After 
examining  theie  caves,  where  daylight  never  penetrated, 
we  defceiided  the  fame  way,  taking  care  not  to  fall  In- 
3  to 
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•Pyratrid.  to  a  well,  which  i9  on  the  left,  and  goes  to  the  very 
—  foundations  of  the  pyramid.  Pliny  makes  mention  of 
this  well,  and  fays  it  is  26  cubits  deep.  The  internal 
air  of  this  edihee  never  being  renewed,  is  fo  hot  and 
mephitic  that  one  is  almoft  fufr'oeated.  When  we  came 
out  of  it,  w’’e  were  dropping  with  fweat,  and  pale  as 
death.  After  refrefliing  ourfelves  with  the  external  air, 
we  loll  no  time  in  afeending  the  pyramid.  It  is  com- 
pofed  of  more  than  200  layers  of  llone.  They  overlap 
each  other  in  proportion  to  their  elevation,  which  is 
from  two  to  four  feet.  It  is  necelTary  to  climb  up  all  thefe 
enormous  Heps  to  reach  the  top.  We  undertook  it  at 
the  north-eall  angle,  which  is  the  lead  damaged.  It 
took  us,  however,  half  an  hour  with  great  pains  and 
many  efforts  to  effe^l  it. 

'i'he  fun  was  rifmg,  and  wx  enjoyed  a  pure  air, 
with  a  moil  delicious  coolnefs.  After  admiring  the 
profpedl  around  us,  and  ^engraving  our  names  on  the 
fummit  of  the  pyramid,  wx  defeended  cautioufly,  for  w  c. 
had  the  abyfs  before  us.  A  piece  of  done  detaching 
itfelf  under  our  feet  or  hands  might  have  fent  us  to  the 
bottom. 

“  Arrived  at  the  foot  of  the  pyramid,  we  made  the 
tour  of  it,  contemplating  it  with  a  fort  of  horror. 
When  view^ed  clofe,  it  feems  to  be  made  of  mafles  of 
rocks  ;  but  at  a  hundred  paces  didance,  the  largenefs 
of  the  dones  is  lod  in  the  immeniity  of  the  whole,  and 
they^  appear  very  fmall. 

“  To  determine  its  dlmenfions  is  dill  a  problem.  From 
the  time  of  Herodotus  to  our  days  it  has  been  mea- 
fured  by  a  great  number  of  travellers  and  learned  men, 
and  their  different  calculations,  far  from  clearing  up 
doubts,  have  only  increafed  the  uncertainty.  The  fol- 
*  ^  lowing  table  will  ferve  gt  lead  to  prove  how  difficult  it 

is  to  come  at  the  truth. 


Height  of  the  great 

Width  of  one  of 

Pyramid, 

itsjides. 

Ancients. 

Frer.ch  Feet. 

Herodotus 

800 

•  -  800 

Strabo 

625 

600 

Diodorus  Siculus 

600  and 

a  fraftion.  700 

Ph’ny 

- 

708 

Moderns. 

Le  Bruyn  - 

616 

704 

Profper  Alpinus 

625 

750 

Thevenot 

520 

-  -  682 

Niebuhr 

440 

710 

Greaves 

444 

648 

Number  of  layers  of  Stone 

nvhich  form  it. 

Greaves 

207 

-  -  layers. 

Maillet 

208 

Albert  Liewendein  260 

Pococke 

2 1 2 

Belon 

250 

Thevenot 

2c8 

“  It  appears  that  Meffrs  Greaves  and  Niebuhr  have 
prodigioully  deceived  themfclves  in  meafuring  the  per¬ 
pendicular  height  of  the  great  pyramid.  All  the  tra- 
vellers  allow  that  it  has  at  lead  200  layers  of  done. 
Thefe  layers  are  from  two  to  four  feet  high.  Accord- 
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Jng  to  Pocockc,  the)’’  are  from  four  feet  and  a  half  to  Pyramid* 
four  feet  .high,  being  not  fo  high  at  the  top  as  at  the 
bafe.  Profper  Alpinus  informs  us,  that  the  elevation 
of  the  fird  layer  is  five  feet,  but  it  dlminifhcs  infen- 
fibly  in  proportion  as  one  mounts.  Thevenot  men¬ 
tions  208  deps  of  large  dones,  the  thicknefs  of  which 
makes  the  height  of  them  about  two  feet  and  a  half 
one  with  another  :  He  meafured  fome  of  them  more 
than  three  feet  high.  I  have  meafured  feveial  of  them 
which  w'ere  more  than  three  feet  high,  and  I  found 
none  lefs  than  two  ;  the  lead  height  of  them  we  can 
take  as  a  medium  therefore  is  two  feet  and  a  half, 
which,  even  according  to  Mr  Greaves's  calculation, 
who  reckons  207  layers,  would  make  517  feet  6  inches 
perpendicular  height.  Meffrs  Greaves,  Maillet,  Theve¬ 
not,  and  Pococke,  who  only  differ  in  tlie  number  of  the 
layers  from  207  to  212,  all  mounted  by  the  north-eall 
angle,  as  the  lead  injured.  I  followed  the  fame  route, 
and  counted  only  208  deps.  But  if  we  refledl  that 
the  pyramid  has  been  open  on  the  fide  next  the  defert, 
that  the  dones  on  that  fide  have  been  thrown  down, 
that  the  fand  which  covers  them  has  formed  a  confider- 
able  hill,  we  (hall  not  be  adonifhed  that  Albert  Lipw- 
endein,  Belon,  and  Profper  Alpinus,  who  mud  have 
mounted  by  the  fouth-ead  or  fouth-wed  angle,  which 
are  lefs  expofed  to  the  fands  of  Lybia,  fhould  have 
found  a  greater  number  of  deps  ;  fo  that  the  calculation 
of  thefe  travellers,  agreeing  witli  that  of  Diodorus  Si¬ 
culus  and  Strabo,  appears  to  be  neared  the  true  height 
of  the  pyiamid  taken  at  its  natural  bafe  ;  whence\ve 
may  conclude  with  reafon  that  it  is  at  lead  600  feet 
high.  Indeed  this  is  authenticated  by  a  paffage  of 
Strabo.  Thefe  are  his  words  :  ‘  Towards  the  middle 
of  the  height  of  one  of  the  fides  is  a  done  that  may  be 
raifed  up.  It  diuts  an  oblique  paffage  which  leads  to  a 
coffin  placed  in  the  centre  of  the  pyramid.'  This  paf¬ 
fage,  open  in  our  days,  and  which  in  the  time  of  Strabo 
was  towards  the  middle  of  one  face  of  the  pyramid,  is 
at  piefent  only  100  feet  from  the  bafe.  So  that  the 
ruins  of  the  covering  of  the  pyramid,  and  of  the  dones 
brought  from  within,  buried  by  the  fand,  have  formed 
a  hill  in  this  place  200  feet  high.  Pliny  confirms  this 
opinion.  The  great  fphynx  was  in  his  time  upwards 
of  62  feet  above  the  furface  of  the  ground.  Its  whole 
body  is  at  prefent  buried  under  the  fand.  Nothing 
more  appears  of  it  than  the  neck  and  head,  which  arc 
27  feet  high.  If  even  the  fphynx,  though  defended  by 
the  pyramids  againd  the  northerly  winds,  wliicli  bring 
torrents  of  fand  from  Libya,  be  covered  as  high  as  38 
feet,  what  an  imraeilfe  quantity  mud  have  been  heaped 
lip  to  the  northward  of  an  edifice  whofe  bafe  is  upwards 
ot  700  feet  long  ?  It  is  to  this  we  mud  attribute  the 
prodigious  difference  between  the  accounts  of  the  hi- 
llorians  who  have  meafured  the  great  pyramid  at  didant 
periods,  and  at  oppofite  angles.  Herodotus,  who  faw 
it  in  the  age  neared  to  its  foundation,  when  its  true 
bafe  was  dill  uncovered,  makes  it  800  feet  fquare.  This 
opinion  appears  very  probable.  Pliny  alfo  fays  that  it 
covered  the  fpace  of  eight  acres. 

“  Meffrs  Shaw,  hevenot,  and  the  other  travellers  who 
pretend  that  this  pyramid  was  never  finiffied,  becaufc  it  ‘ 
is  open  and  without  coating,  are  in  an  error.  It  is  on¬ 
ly  neteffary  to  obfei  ve  tlie  remains  of  the  mortar,  with 
the  fplinters  of  white  marble  which  are  to  be  found  in 
4  R  many 
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pyramid,  many  parts  of  the  fteps,  to  fee  that  it  has  been  coated. 

After  reading  attentively  the  defcnption  given  of  it  by 
the  ancients,  every  doubt  vaiiilhes,  and  the  truth  is  as 
clear  as  day-light.  Herodotus  tcUs  us,  ‘  The  great  py- 
ramid  was  covered  with  poliflied  Hones,  perfedly  well 
jointed,  the  fmallell  of  which  was  30  feet  long.  It 
was  built  in  the  form  of  fteps,  on  each  of  which  were 
placed  wooden  machine?  to  raife  the  ftones  from  one  to 
another.’  According  to  Diodorus,  ‘  The  great  pyra¬ 
mid  is  built  of  ftones,  very  dilTicult  of  workmanftiip, 
but  of  an  eteriiiJ  duration.  It  is  preferved  to  our  days 
(towards  the  middle  of  the  Auguftan  age)  without  be¬ 
ing  in  the  leaft  injured.  The  marble  was  brought  from 
the  quarries  of  Arabia.’  This  hiftorian  thought  that 
the  whole  building  was  compofed  of  ftones,  finiilar  to 
thofe  of  the  coating,  which  were  of  very  hard  marble. 
Had  there  been  fome  pieces  torn  off,  he  would  have 
perceived  under  that  covering  a  calcareous  ftone  rather 
foft.  Pliny  fays  that  it  ‘  is  formed  of  ftones  brought 
from  the  quarries  of  Arabia.  It  is  not  far  from  the  vil¬ 
lage  of  Bufiris  (which  ftill  exifts  under  the  name  of 
Boxijir ),  where  thofe  perfons  relide  who  are  fo  flcilful  as 
to  climb  up  to  the  top.’ 

This  pafTage  fhows  that  Pliny,  deceived  by  the  ap¬ 
pearance,  was  in  the  fame  trior  with  Diodorus  Siculus. 

It  demonftrates  alfo  that  it  was  covered  :  for'vvhat  dif¬ 
ficulty  would  there  have  been  for  the  inhabitants  of  Bu¬ 
firis  to  fcale  a  building  raifed  by  ileps?  but  it  was  really 
a  prodigy  for  them  to  get  up  it  when  it  formed  a  moun¬ 
tain,  the  four  Inclined  planes  of  w'hich  prefented  a  fur- 
face  covered  with  polilhed  marble.  It  is  indeed  an  in- 
contellable  fa^,  that  the  great  pyramid  was  coated.^  It 
is  as  certain  too  that  it  has  been  (hut,  as  Strabo  gives 
us  to  underftand  ;  and  that  by  removing  a  (lone  placed 
in  the  middle  of  one  of  the  Tides,  one  found  a  paffage 
which  led  to  the  tomb  of  the  king."  But  I  fhall  leave 
Mr  Maillet,  who  vifitcd  it  40  times  with  all  imaginable 
attention,  the  honour  of  relating  the  means  employed 
to  open  it.  I  have  examined  the  Infide  of  it  in  two 
different  journeys;  twice  I  have  mounted  it ;  and  I  can¬ 
not  help  admiring  the  fagacity  with  which  that  author 
has  developed  the  mechanifm  of  that  ahonlfliing  edifice.” 

Our  author  next  proceeds  to  give  a  particular  de- 
feription  of  the  methods  by  which  it  is  moil  probable 
that  the  pyramids  were  clofed,  and  the  immenfe  labour 
requifite  to  open  them  ;  but  as  this  defcrlption  affords 
nothing  very  interefllng,  we  fiiall  not  infert  it.  Only 
we  muft  remark,  that  the  final  outlet  to  the  w^orkmen 
he  fuppofes  to  have  been  the  well  at  the  entrance  for¬ 
merly  mentioned.  This  well  defceitds  towards  the  bot¬ 
tom  of  the  pyramid  by  a  line  not  quite  perpendicular  to 
the  horizon,  but  flanting  a  little,  in  fuch  a  manner  as  to 
refemble  the  figure  of  the  Hebrew  letter  Lamed.  About 
60  feet  from  the  aperture  there  is  a  fquare  window  in 
this  palTage,  from  whence  w  e  enter  a  fmall  grotto  hewn 
out  of  the  mountain  ;  which  in  this  place  is  not  a  folid 
Hone,  but  a  kind  of  gravel  concreted  together.  The 
grotto  extends  about  1 5  feet  from  eafl  to  well,  where 
there  is  another  groove  lioUowed  llkewlfe,  but  alinoft 
perpendicular.  Jt  is  tw’O  feet  four  inches  wide  by  tw'o 
and  an  half  in  height.  It  defeends  through  a  fpace  o-f 
123  feet,  after  which  we  meet  with  nothing  but  fand 
and  ftones.  M.  Savary  is  convinced  that  the  only  ufe 
of  this  paffage  was  to  ferve  as  a  retreat  for  the  labour¬ 
ers  who  coaftrufted  the  pyramid  j  and  of  this  he  looks 
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upon  the  flope  of  the  conduit,  its  winding  road,  its  pyramid. 

fmallnefs,  and  its  depth,  to  be  certain  proofs.  The - ^ 

way  out  of  it  he  fuppofes  to  have  been  formed  by  a  paf¬ 
fage  over  which  hung  a  row  of  ftones,  wLich  they  had 
difeovered  the  fecret  of  fufpending,  and  which  falling 
down  into  the  paffage  by  the  means  of  fome  fpring  they 
fet  ill  motion,  fhut  up  the  entrance  for  ever,  as  foon  as 
the  workmen  were  withdrawn  from  the  pyramid. 

It  feems  to  be  an  unqueftionable  fa£l,  that  this  py¬ 
ramid  was  a  maufoleum  of  one  of  the  kings  of  Egypt, 
and  it  is  very  probable  that  all  the  reft  anfw^ered  fimilar 
purpofes.  We  do  not,  how’ever,  think  that  this  was 
their  primary  ufe  or  the  original  delign  of  their  builds 
crs.  Mr  Bryant  is  of  opinion  that  they  were^  temples 
creded  in  honour  of  the  Deity  ;  and  a  very  ingenious 
writer  in  the  Gentleman’s  Magazine  for  June  1794  has 
done  much  to  prove  that  they  wxrc  altars  dedicated  to 
the  fun,  the  firft  and  greateil  god  in  every  pagan  ka- 
lendar. 

«  Our  Engllfh  word  pyramid  (fays  he)  is  dlredly 
derived  from  the  Latin  pyrainis^  and  mediately  from 
the  Greek  all  denoting  the  fame  mathemati¬ 

cal  figure.  The  original  of  the  whole  feems  to  be 
the  Egyptian  \yoxA  pyramouay  which,  we  are  told  by 
Oriental  fcholars,  fignifies  light,  or  a  ray  of  light.  From 
this  Coptic  vocable  the  word  in  Greek,  fignifylng 
fire,  is  probably  defeended  ;  as  the  flames  of  fire  affume 
that  conical  or  pyramidal  form  which  the  folar  rays 
commonly  difplay  \  and  as  It  is  natural  for  the  mind  to 
diftinguifli  its  obje^ls  rather  by  their  external  qualities, 
and  thofe  obvious  and  interefting  appearances  which 
they  exhibit  to  the  fenfes,  than  by  their  conftituent  and 
Infeparable  properties. 

“  The  Sneient  Egyptians  feem  to  have  penetrated  very 
far  Into  the  myfteries  of  nature  ;  and  although  their 
fuperftitlon  appears  at  firft  fight  to  be  extremely  grofs 
and  abfurd,  yet  it  is  very  probable  that  their  deities 
were  only  emblematical  perfonages,  reprefenting  by 
fenfible  images  the  grand  effedls  or  prefiding  principles 
which  they  fuppofed  to  exift  In  the  univerfe.  Thus 
the  moon  was  called  IftSy  and  the  fun  OJirls ;  and  to 
the  honour  of  this  laft  deity,  from  whofe  vifibk  influ¬ 
ence  and  creative  energy  all  things  feem  to  fpring  into 
exiftence,  it  is  not  improbable  that  the  Egyptians  ere<ft- 
ed  thofe  ftupendous  monuments,  and  dedicated  them 
to  him  as  temples  or  altars.  It  was  iiatund  to  build 
them  In  that  lhape  which  the  rays  of  the  fun  difplay 
when  difeovered  to  the  eye,  and  which  they  obferved  to 
be  the  fame  In  terreftrial  flame,  becaufe  this  circumftance 
was  combined  in  their  imaginations  with  the  attribute 
which  they  adored.  If  they  were  temples  dedicated  to 
the  fun,  It  feems  a  natural  confequence  that  they  fliould 
likewlfe  be  places  of  fepulture  for  kings  and  Illuftrious 
men,  as  tlK*  fpace  which  they  covered  would  be  coiifider- 
ed  as  confecrated  ground.  This  hypotheiis  is  common, 
and  is  not  contradi<5led  by  the  prefent  reafoning..  But, 
coiifidenng  them  as  altars,  and  as  moft  travellers  agree 
that  they  were  never  finlfhed,  but  terminate  m  a  fqiiarc 
horizontal  furface,  it  would  not  be  refining  too  much 
to  venture  an  afiertlon  that,.  In  great  and  folemn  afts  of 
adoration,  the  Egyptians  conftrudled  fires,  the  flames 
of  which  fhould  terminate  in  the  vertex  of  the  pyramid, 
and  fo  complete  that  emanation  ol  their  deity  which 
they  admired  and  adored.  As  far,  therefore,  as  we  are 
juftified  in  funning  any  condufion  on  fo  dark  a  fubjedt. 
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Pyramid,  wc  may  venture  to  fay,  that  the  Eo^tlan  pyramids 
were  temples  or  altars  dedicated  to  the  fun,  as  the  ma¬ 
terial  reprefentative  of  that  invifiblc  power  which  creates, 
governs,  and  pei*vades,  the  whole  fyftem  of  nature.’' 

This  reafoning  has  great  force  ;  and  it  certainly  re¬ 
ceives  additional  flrength  from  the  undoubted  fadi,  that 
the  tirft  ftatues  for  idolatrous  worfh^p  were  ere£led  on 
the  tops  of  mountains,  and  of  a  pyramidal  or  conical 
form-  (See  Polytheism,  n®  13  and  21,)  It  is  like- 
wife  corroborated  by  other  circumflances  difeovered  by 
the  members  of  the  Afiatic  Society.  In  the  fecond  vo¬ 
lume  of  their  traniaflions  we  have  an  account  of  feveral 
large  ftatues  of  the  gods  Seeva  and  Mchedeo,  all  of  a 
conical  or  pyramidal  figure ;  but  it  has  been  fhown  m 
the  article  'already  referred  to,  that  the  idolatry  of  Hiii- 
dofian  was  probably  of  Egyptian  original. 

It  is  not  known  in  Europe  when  the  pyramids  were 
built;  but  we  have  reafon  to  expedf  a  liiilory  of  them  foon 
from  Shanferit  records  examined  by  Mr  Wilford  lieute¬ 
nant  of  engineers.  It  is  as  little  known  at  what  time,  or 
from  what  motive,  the  great  pyramid  was  opened.  Some 
think  it  was  done  by  one  of  the  khalifs  about  the  begin¬ 
ning  of  the  eighth  centuiy,  in  expeftation  of  finding  a 
great  treafure ;  but  all  he  met  with  was  the  king’s  body, 
with  fome  golden  idols  which  had  been  buried  along  with 
it. —  By  others  it  is  fuppofed  to  have  been  done  by  the  ce¬ 
lebrated  Harun  A1  Balakid  khalif  of  Bagdad;  but  all  are 
agreed  that  this  pyramid  was  opened  in  the  time  of  the 
Arabs.  The  fecond  pyramid  has  likewife  been  opened; 
and  an  attempt  was  made  not  long  ago  upon  the  third 
by  one  of  the  Beys  of  Cairo :  but  after  removing  a 
mimber  of  Hones  at  a  confiderable  expence,  he  thought 
proper  to  defift  from  the  enterprize. — Mr  Bryant  Is  of 
opinion  that  the  pyi*amids,  at  leaft  the  three  great  ones, 
are  not  artificial  llru£lures  of  Hone  and  mortar,  but  fo- 
lld  rocks  cut  into  a  pyramidal  fiiape,  and  afterwards 
cafed  with  ftone ;  and  to  this  we  find  that  Mr  Bruce 
likewife  affents.  The  reafon  given  for  this  opinion  is, 
that  the  paffages  within  it  feem  rather  to  anfwer  to  the 
natural  cavities  and  rents  in  rocks  than  to  the  artificial 
ones  in  buildings.  The  opinion,  however,  we  think  fuf- 
ficiently  confuted  by  Savary  and  Malllet :  and,  as  an 
acute  critic  obferves,  it  is  in  itfelf  as  improbable  as  that 
the  caverns  inhabited  by  the  Troglodytes  were  dug  by 
thC'hands  of  man.  See  Troglodytes. 

Gn  the  eafl  fide  of  the  fecond  pyramid  is  the  fpliynx, 
an  enormous  mafs  of  one  folid  llone,  but  fo  buried  in 
the  fand  that  only  the  top  of  the  back  is  vifible,  which 
is  1 00  feet  long.  Its  head  rifes,  as  we  have  fecn,  27  feet 
above  the  fand ;  and  its  face  has  been  disfigured  by  the 
Arabs,  who  hold  all  reprefentatlons  of  men  and  living 
animals  in  deteflation.  Other  travellers  fay  that  this 
fphynx  is  a  huge  mifhapen  rock,  by  no  means  worthy 
of  the  attention  which  has  been  bellowed  upon  it. 

In  the  defert  of  Saccara  there  are  a  great  number  of 
pyramids,  which,  in  Mr  Bruce’s  opinion,  are  compofed 
of  clay.  They  terminate  in  what  the  inhabitants  call 
B  dagtour^  or  ftdje  pyramid^  about  two  miles  from  the 
Nile,  between  Suf  and  Woodan.  This  Is  no  other  than 
a  hill  cut  into  the  fhape  of  a  pyramid,  or  naturally  fo 
formed,  for  a  confiderable  height ;  on  the  top  of  which 
is  a  pyramidal  building  of  brick  terminating  in  a  point, 
and  having  its  bafis  fo  exadly  adapted  to  the  top  of  the 
hID,  that  at  a  dIHance  the  difference  cannot  be  percei¬ 
ved  j  efpccially  as  the  face  of  the  ftone  refembles  very 


nearly  the  clay  of  which  the  pyramids  of  the  Saccara  Pyrami- 
are  compofed. 

PYRAMIDALES,  in  anatomy,  one  of  the  muf- p 
clcs  of  the  abdomen.  See  Anatomy,  Table  of  the 
Mujdes. 

PYRENEAN  Mountains,  or  Pyre-nees,  are  the 
mountains  which  divide  France  from  Spain,  and  arc  the 
molt  celebrated  in  Europe,  except  the  Alps.  They 
re?xh  from  the  Mediterranean  Sea  as  far  as  the  ocean, 
and  are  about  212  miles  in  length.  They  have  differ¬ 
ent  names,  according  to  the  different  places  wherein 
they  Hand.  Some  think  they  arc  as  high  as  the  Alps ; 
but  the  paffages  over  them  are  not  fo  difficult,  what¬ 
ever  fome  travellers  may  think  who  have  not  croffed  the 
fonner. 

Banksia  PYRIFORMIS,  in  botany,  is  afpecies  of 
B.TNKSiA, /which  fee.  It  was  unknown  to  Linnseus  ;  and 
Gaertnei',  who  has  mentioned  it,  gives  no  fpecific  cha- 
ra£ler  of  It.  It  has  folitary  flowers,  ovate  downy  capfules, 
and  lance-fliapcd  entire  fmooth  leaves.  The  capfules 
larger  than  in  any  other  known  fpccies.  See  Whitds 
Journal  of  a  Voyage  to  New  South  li/'alesy  p.  221 — 225. 

PYRITES,  a  genus  of  inflammable  fubftances  com- 
pofed  of  fulphur,  which  has  dlffolved  or  faturated  Itfelf 
with  metals.  Thus  there  arc  many  kinds  of  pyrites  ; 
as  of  gold,  arfenic,  Iron,  &c.  It  Is  alfo  the  principal 
ore  of  fulphur  ;  particularly  that  called  rnarttal  pyrites ^ 
copperasfloncy  or  marcajtte.  This  is  very  common,  con¬ 
taining  a  quantity  of  ful])!iur  in  proportion  to  the  iron  ; 
and,  when  thoroughly  inflamed,  burns  by  itfelf.  It  Is 
either  of  a  compad  texture,  fteel-grained,  coarfe-graincd, 
or  cr)'ftallifed.  In  this  hall  form,  it  flioots  moftly  into 
cube  and  odlohcdral  figures,  though  it  is  met  with  alfti 
In  Innumerable  other  forms. 

I'he  liver-coloured  marcafite  has  an  appearance  be¬ 
tween  that  of  the  preceding  and  the  Iflue  copper-ore. 

The  iron  predominates  In  this  kind,  fo  that  it  is  left  fit 
than  the  other  for  extra£llng  fulphur  from  it,  or  for  the 
fmelting  of  copper-ores.  It  Is  formed  of  a  compaft  tex¬ 
ture,  coarfe-graincd,  and  fteel-grained.  See  Chemi¬ 
stry,  n‘^619  and  654;  Mineralogy,  p.  109;  and 
Metallurgy,  p.429. 

PYRMONT,  a  town  of  I.Ippe  in  Germany,  In  the 
circle  of  Weftphalia,  and  capit'al  of  a  country  of  the 
fame  name.  It  has  a  caftle,  kept  by  a  governor,  who  is 
under  the  counts  of  Waldeck.  At  a  fmall  diftance 
from  hence  there  arc  mineral  waters,  which  are  miicli 
elleemed.  The  Proteftants  have  here  the  free  excrcifc 
of  their  religion.  It  Is  fcated  on  the  confines  of  the 
duchy  of  Bniiifwick,  40  miles  fouth-wcfl  of  Hanover. 

E.  Long.  9.  o.  N.  Lat.  52.  o, 

PYROLA,  in  botany:  A  genus  of  the  monogyniu 
order,  belonging  to  the  dccandria  daft  of  plants ;  and 
In  the  natural  method  ranking  under  the  1 8tli  order, 

Bicorties,  The  calyx  is  quinquepartite  ;  there  are  five 
petals  ;  the  capfule  is  quinquelocnlar,  opening  at  the 
angks. 

PYRGMANCY,  a  kind  of  divination  by  means  of 
fire.  See  Divinaton,  n^  6. 

PYRGMETER,  an  inftrument  for  mcafuring  the 
expanfion  of  bodies  by  heat.  See  Chemistry,  lY  io3« 
Mufclienbroeck,  who  was  the  original  inventor  of  this 
machine,  has  given  a  table  of  the  expanfion  of  the  dif¬ 
ferent  metals  in  the  fame  degree  of  heat.  Having  pre¬ 
pared  cylindric  rods  of  iron,  ftcel,  copper,  braft,  tin, 
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Pyrometcr.and  lead,  he  expofed  them  firft  to  a  pyrometer  with 
one  flame  in  the  middle  ;  then  with  two  flames ;  and 
fuccellively  to  one  with  three,  four,  and  five  flames. 
15ut  previous  to  this  trial,  he  took  care  to  cool  them 
equally,  by  expofing  them  fome  time  upon  the  fame 
ftone,  when  it  began  to  freeze,  and  Fahrenheit’s  ther¬ 
mometer  was  at  32  degrees.  The  effeas  of  which  ex¬ 
periment  are  digefted  in  the  following  table,  where  the 
degrees  of  expanfion  are  marked  in  parts  equal  to  the 
part  of  an  inch. 


Expanfion  of 

Iron. 

Steel. 

Copper. 

Brafs. 

Tin. 

Lead. 

By  one  flame 

80 

85 

89 

1 10 

153 

>55 

By  tw'o  flames 
placed  clofe 
together. 

117 

123 

”5 

220 

274 

By  two  flames 
Inches  dl- 
ftant. 

109 

94 

92 

141 

219 

263 

]3y  three  flames 
placed  clofe 
together. 

142 

168 

193 

275 

By  four  flames 
placed  clofe 
together. 

211 

270 

270 

361 

By  five  flames. 

i  230 

310 

310 

377 

1 

It  is  to  be  obferved  of  tin,  thaN  it  will  eafily  melt 
when  heated  by  two  flames  placed  together.  Lead  com¬ 
monly  melts  with  three  flames  placed  together,  efpecially 

if  they  burn  long.  r  n  • 

From  thefe  experiments.  It  appears  at  firlt  view  that 
iron  is  the  leafl  rarefied  of  any  of  thefe  metals,  whether 
it  be  heated  by  one  or  more  flames  ^  and  therefore  is  molt 
proper  for  making  machines  or  inllruments  which  we 
v/ould  have  free  from  any  alterations  by  heat  or  cold, 
as  the  rods  of  pendulums  for  clocks,  &c.  So  llkewlfe 
the  meafures  of  yards  ©r  feet  fliould  be  made  of  iron, 
that  their  length  may  be  as  nearly  as  poflible  the  fame 
fummer  and  winter. 

I'he  expanfion  of  lead  and  tin,  by  only  one  flame, 
is  nearly  the  fame  ;  that  Is,  almoft  double  of  the  ex¬ 
it  Is  likewlfe  obfervable,  that  the 


Mr  Ellicot  found,  upon  a  medium,  that  the  cxpan- "PyTotnctf f, 
fion  of  bars  of  different  metals,  as  nearly  of  the  fame 
dimenfions  as  poflible,  by  the  fame  degree  of  heat,  were 
as  follow ; 

Gold,  Silver,  Brafs,  Copper,  Iron,  Steel,  Lead, 

73  95  ^9  60  56  149 

The  great  difference  between  the  expanfions  of  Iron  and 
brafs  has  been  applied  with  good  fuccefs  to  remedy  the 
irregularities  in  pendulums  arifing  from  heat.  See  Pen¬ 
dulum. 

Mr  Graham  ufed  to  meafure  the  minute  alterations, 
in  length,  of  metal  bars,  by  advancing  the  point  of  a 
micrometer-ferew,  till  it  fenfibly  flopped  againfl  the 
end  of  the  bar  to  be  meafured.  This  ferew,  being 
fmall  and  very  lightly  hung,  was  capable  of  agree¬ 
ment  within  the  three  or  four-thoufandth  part  of  an 
Inch.  On  this  general  principle  Mr  Smeaton  contrived 
his  pyrometer,  in  which  the  meafures  are  determined  by 
the  contact  of  a  piece  of  metal  with  the  point  of  a  ini- 
crometer-ferew. 

The  following  table  (hows  how  much  a  foot  in  length 
of  each  metal  grows  longer  by  an  increafe  of  heat,  cor- 
refponding  to  1 80®  of  Fahrenheit’s  thermometer,  or  to 
the  difference  between  freezing  and  boiling  water,  ex- 
preffed  in  fuch  parts  of  which  the  unit  is  equal  to  the 
1 0,000th  part  of  an  Inch. 

j.  White -glafs  barometer  tube,  -  lOO 

2.  Martial  regulus  of  antimony,  -  130 

3.  Bllftered  fteel,  -  •  138 

4.  Hard  fteel,  -  -  147 

5.  Iron,  -  -  -  151 

6.  Bifmuth,  -  -  -  167 

7.  Copper  hammered,  -  -  204 

8.  Copper  eight  parts,  with  tin  one,  -  218 

9.  Caff  brafs,  -  -  -  225. 

10.  Brafs  fixteen  parts,  with  tin  one,  -  229 

11.  Brafs-wire,  -  -  -  232 

1 2.  Speculum  metal,  -  -  232 

13.  Spelter  folder,  viz.  brafs  two  parts,  zinc  one,  247 

14.  Fine  pewter, .  -  -  274 

15.  Grain  tin,  -  *  -  298 

16.  Soft  folder,  viz.  lead  two,  tin  one,  .  301 

17.  Zinc  eight  parts,  with  tin  one,  a  little  ham¬ 

mered,  -  -  •  323 

18.  Lead,  -  -  -  344 

19.  Zinc  or  fpelter,  -  -  353 

20.  Zinc  hammered  half  an  inch  per  foot,  373 


We  fliall  clofe  this  article  with  a  brief  defeription  of 


flamrplirtogetl^r/cauTcTgre^^^^  a  pyrometer  lately  by  Ramfdf* 

when  tLy  have  a  fen4le  interv^al  between  them;  Iron  q«ence  of  a  hint  fuggelled  to  him  by  Mr  Ramfden. 


ill  the  former  cafe,  being  expanded  1 1 7  degrees,  and 
only  IC9  in  the  latter  ;  the  reafon  of  which  difference 
IS  obvious. 

By  comparing  the  expanfions  of  the  fame  metal  pro¬ 
duced  by  one,  two,  three,  or  more  flames,  it  appears 
that  two  flames  do  not  caufe  double  the  expanfion  of 
one,  nor  three  flames  three  times  that  expanfion,  but 
always  lefs ;  and  thefe  expanfions  differ  fo  much'  the 
more  from  the  ratio  of  the  number  of  flames  as  there 
are  more  flames  a6ling  at  the  fame  time. 

It  is  alfo  obfervable,  that  metals  are  not  expanded 
equally  at  the  time  of  their  melting,  but  fome  more 
fome  lefs.  Thus  tin  began  to  run  when  rarefied  219 
degrees  ;  whereas  brafs  was  expanded  377  degrees,  and 
yet  was  far  from  melting. 


The  bafis  of  this  Inftrument  is  a  redangular  piece  of 
deal-board  two  feet  and  a  haff  long,  1 5  inches  broad, 
and  one  Inch  and  a  half  thick  ;  and  to  this  all  the 
other  parts  are  fixed.  This  is  mounted  in  the  manner 
of  a  table,  with  four  deal  legs,  each  a  foot  long  and  an 
inch  and  a  half  fqiiare,  well  fitted  near  its  four  angles, 
and  kept  together  at  the  other  ends  by  four  firm  crof^- 
pleces.  This  fmall  table  is  fufpended  by  a  hook  to  a 
fland ;  the  board  being  in  a  vertical  fituation  in  the  di- 
redllon  of  Its  grain,  and  bearing  its  legs  forward  in  fuch 
a  manner  as  that  the  crofs -pieces  which  join  them  may 
form  a  frame,  placed  vertically  facing  the  obferver.  This 
frame  fuflains  a  microfeope,  which  is  firmly  fitted  in 
another  frame  that  moves  in  the  former  by  means  of 
grooves,  but  with  a  very  confiderable  degree  of  tlght- 

nefs ; 
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Pyrometer,  ncfs  5  the  fViftion  of  which  may  be  increafed  by  the 
pyropho  pj-eflure  of  four  ferews.  The  inner  Aiding  frame,  which 

.  ,  is  likewife  of  deal,  keeps  the  tube  pf  the  microfeope  in 

a  horizontal  pofition,  and  in  great  part  without  the 
frame,  infomuch  that  the  end  which  carries  the  lens  is 
but  little  within  the  fpace  between  the  frame  and  the 
board.  This  microfeope  is  conllrufted  in  fneh  a  man¬ 
ner  as  that  the  objefl  obferved  may  be  an  inch  diAant 
from  the  lens ;  and  it  has  a  wire  which  is  lituated  in 
the  focus  of  the  glalfes,  in  which  the  obje£ls  appear  re- 
verfed.  At  the  top  of  the  apparatus  there  is  a  piece  of 
deal,  an  inch  and  a  half  thick  and  two  inches  broad, 
laid  in  a  horizontal  dirc6lion  from  the  board  to  the  top 
of  the  frame.  To  this  piece  the  rods  of  the  different 
fnbftances,  whofe  expanfion  by  heat  is  to  be  meafured, 
are  fufpended  :  one  end  of  it  Aides  into  a  focket,  which 
is  cut  in  the  thicknefs  of  the  board  ;  and  the  other  end, 
which  refts  upon  the  frame,  meets  there  with  a  ferew, 
which  makes  the  piece  move  backward  and  forward, 
to  bring  the  objedfs  to  the  focus  of  the  microfeope. 
There  is  a  cork  very  ftrongly  driven  through  a  hole 
beared  vertically  through  this  piece  ;  and  in  another 
vertical  hole  made  through  the  cork,  the  rods  are  fix- 
^d  at  the  top  ;  fo  that  they  hang  only,  and  their  dila¬ 
tation  is  not  connteradled  by  any  preffnre.  In  order  to 
heat  the  rods,  a  cylindrical  bottle  of  thin  glafs,  about 
21  inches  high,  and  four  inches  in  diameter,  is  placed 
in  the  infide  of  the  machine,  upon  a  Hand  indepen¬ 
dent  of  the  reft  of  the  apparatus.  In  this  bottle  the 
rods  are  fufpended  at  a  little  lefs  than  an  inch  diftance 
from  one  of  the  infides,  in  order  to  have  them  near  the 
microfeope.  Into  this  bottle  is  poured  water  of  dif¬ 
ferent  degrees  of  heat,  which  mufl  be  ftirred  about,  by 
moving  upwards  and  downwards,  at  one  of  the  fides 
of  the  bottle,  a  little  piece  of  wood,  fallen ed  horizon¬ 
tally  at  the  end  of  a  ftick  :  in  this  water  is  hung  a 
thermometer,  the  ball  of  which  reaches  to  the  middle 
of  the  height  of  the  rods.  During  thefe  operations 
the  water  rifes  to  the  coi  k,  which  thus  detenuines  the 
length  of  the  heated  part ;  the  bottle  is  covered,  to 
prevent  the  water  from  cooling  to©  rapid ily  at  the  fiir- 
face ;  and  a  thin  cafe  of  brafs  prevents  the  vapour 
from  fixing  upon  the  piece  of  deal  to  which  the  rods 
are  fixed. 

PYROPHORUS,  formed  of  and  / 

hear,  in  chemiftry,  the  name  ufually  given  to  that  fub- 
ftance  called  by  fome  black  phofphorus;  a  chemical  ])re- 
paration  poAefiing  the  fingnlar  property  of  kindling 
fpontaneouAy  when  expofed  to  the  air.  See  Chemis¬ 
try,  n°  1414. 

'Phis  fubftance  was  accidentally  (fifcovered  by  M. 
Homberg,  who  prepared  it  of  alum  and  human  loeces. 

Sere  Phosphorus.  It  was  appreliended,  fora  confider- 
able  time  after  the  difeovery,  that  human  fasces  were  ef- 
fential  to  the  operation,  till  the  y^nngeft  fon  of  the 
great  Lemeri  found  that  honey,  fugar,  fiour,  and  in¬ 
deed  any  animal  or  vegetable  matter,  might  be  fubfti- 
tuted  inftead  of  the  human  faeces;  and  fince  that  time, 

M.  De  Sauvigny  has,  fliown  that  moft  vitriolic  falts  may 
be  fubftituted  for  the  allim  ;  having  added  to  the  alinni- 
nous  pyrophorus  of  Plomberg  two  other  claffes  of 
fubftances  of  this  kind,  viz.  the  metallic,  or  thofe  made 
with  the  three  vitriols  of  iron,  copper,  and  zinc  ;  and 
the  neutral,  or  thofe  compofed  of  variolated  tartar  and 
Glauber’s  fait. 
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Mr  Bewly  prepares  his  pyrophorus  in  the  followinT- 
manner.  “  I  fill  (fays  he)  half  or  three-fourths  of  the 
bowl  of  a  tobacco-pipe  with  a  mixture,  confifting  of 
two  parts  of  alum,  previoiiAy  calcined  in  a  red-licat, 
and  of  powdered  charcoal  and  fait  of  tartar  each  one 
part ;  prefiing  the  matter  do\\m  Aightly,  and  filling  the 
remainder  of  the  bowl  with  fine  fand.  '  As  foon  as  the 
powder  becomes  hoc,  the  fand  lying  over  it  is  put  into 
a  fta^e  of  ebullition,  which  generally  continues  Several 
minutes.  This  appearance  feems  to  proceed  partly  from 
the  vitriolic  acid  in  the  alum  leaving  its  earth,  and  ex¬ 
pelling  fixed  air  from  the  alkali  ;  while  another  part  of 
it  is  poAibly  converted  into  vitriolic  acid  air.  'J'liis 
phenomenon  is  fucceeded  by  the  appearance  of  a  blue 
fiilphureous  flame,  proceeding  fi'om  the  combination 
of  the  fame  acid  with  what  was  formerly  eafted  the  ph!o^ 
glfion  of  the  coa  ,  and  which  continues  a!x)ut  ten  minutes 
or  a  quarter  of  an  hour.  After  it  ceafes,  no  otliei'  re- 
markable  appearance  prefents  itfelf.  The  matter  h  now 
to  be  kept  in  a  red  heat  20  minutes  or  half  an  hour ;  or 
it  may  continue  there  two  hours  longer,  if  the  opera¬ 
tor  pleafes,  without  any  injury  to  the  pyrophorus. 
pipe  being  taken  out  of  the  iire,  the  matter  is  knocked 
out  of  it  as  foon  as  it  becomes  cool,  and  generally  pretty 
foon  afterwards  takes  fire  fpontaneoiifly".” 

In  another  experiment,  having  added  fncceflively 
various  and  incrcaling  quantities  of  fixed  alkali  to  the 
fait  heated  as  above,  till  the  vitriolic  acid  contained  in 
the  mixture  niight  be  confidered  merely  as  an  evane- 
feent  quantity,  a  pyrophorus  was  ftill  produced  on 
calcining  it  with  charcoal  as  before.  He  alfo  mixed 
equal  parts  of  fait  of  tartar  and  vegetable  or  animal 
coal,  or  fometimes  three  parts  of  the  former  with  two 
of  the  latter,  and  calcined  them  in  the  ufual  manner: 
and  this  compofition,  on  being  expofed  to  the  air,  ge¬ 
nerally  kindled  in  half  a  minute  or  a  minute  ;  though, 
as  it  contained  no  fulpluir,  it  did  not  burn  with  fo 
much  vivacity  as  the  vitriolic  pyrophori.  This,  which 
Mr  Bevriy  calls  the  a/h/me  pyrophorus,  differs  in  no 
circinnftance  from  jN^I.  De  Sauvigny’s  neutral  pyroplio- 
ri,  except  in  its  not  containing  that  principle  to  which 
he  aferibes  their  accenfioii.  However,  left  it  might 
be  fnfpedted  that  the  fait  of  tartar  which  lie  employ¬ 
ed  niight  accidentally  contain  vitriolated  tartar,  or  vi¬ 
triolic  acid,  he  repeated  the  experiment  with  tartar 
calcined  by  himfelf,  as  well  as  with  nitre  fixed  or  al- 
kalifed  by  deflagration  with  charcoal,  and  with  iron 
filings;  and  in  aU  thefe  cafes  with  the  fame  refnlt. 
By  diverfifying  in  a  like  manner  M.  De  Sauvigny’s  ex¬ 
periments  on  the  metallic  pyrophori,  Mr  Bewly  found 
that  none  of  the  three  vitriols,  heated  with  charcoal 
alone,  in  h’s  iifiial  method,  could  produce  a  pyropho¬ 
rus.  And  thus  lie  found  that  the  addition  of  an  alka¬ 
line  fait  to  the  compofition,  which  was  a  part  of  M.  De 
Sauyigny’s  proctfs,  was  efieiitial  to  its  fuccefs 

Treating  in  the  ufual  manner  equal  parts  of  calcined 
green  vitriol  and  charcoal,  the  powder,  which  contain¬ 
ed  no  fiilphur  nor  hepar  fnlplniris,  did  not  acquire  any 
of  the  properties  of  a  pyrophorus.  The  vitriolic  acid 
feemed  to  have  been  entirely  difiipated,  bavin  r  no 
bafe  to  detain  it,  when  dlflodged  from  the  metallic 
earth.  T.  he  charcoal  and  calx  of  iron  left  in  this  pre- 

.c 


cefs  were  calcined  again,  together  with  fome  lait  ... 
tartar  :  and  a  pyrophorus  was  produced,  ^vhich  exhi¬ 
bited  indications  of  its  containing  a  fcarce  perceptible 
^  portiou 


Pyrcplio- 

ras 
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•  portion  of  hcpar  fulphuris.  I’hlrty  grains  of  crocus 
niartis  aflringens  were  calcined  with  i  5  grains  of  char¬ 
coal,  and  the  fame  quantity  of  fait  of  tartar;  and  the 
mixture  burnt  fpontaiicoufly,  though  it  contained  no 
hcpar  fulphuris  or  vitriolic  acid.  Having  by  thefe 
experiments  evinced  tliat  metallic  pyrophori  may  be 
prepared  without  vitriolic  acid,  Mr  Bewly  proceeded 
to  form  an  aluminous  pyrophorus  of  the  fame  kind. 
For  this  purpofe  he  procured  the  earth  of  alum  by  a 
long  and  violent  calcination  ;  and  examining  a  part  of 
it,  he  found,  by  the  ufual  tells,  that  it  neither  con¬ 
tained  any  fulphur,  hepar  fulphuris,  nor  alum  unde- 
compouiided.  This  he  confidered  as  perfedlly  pure, 
though  he  afterwards  found  that  it  contained  a  fmall 
quantity  of  vitriolated  tartar;  and  yet  it  repeatedly 
furnilhed  a  pyrophorus,  as  a^live  as  when  alum  itfelf 
is  employed.  From  thefe  and  fimilar  experiments,  he 
infers,  that  the  feveral  kinds  of  pyrophori  arc  not  kind¬ 
led  by  moilture,  attiadcd  by  the  vitriolic  acid,  as  M. 
De  Sa-uvigny  has.  maintained  ;  and  his  concluiion  is  far¬ 
ther  confirmed  by  feme  experiments  of  Dr  Prieflley  ; 
from  which  it  appears,  that  they  are  kindled  in  dry,  ni¬ 
trous,  and  what  he  calls  dephlogillicated  air. 

M.  Proufl,  cited  by  Mr  Bewly,  deferibes  a  variety 
of  new  pyrophori,  which  neither  contain  vitriolic  acid, 
nor  feem  likely  to  owe  their  acceiilion  to  the  attrac¬ 
tion  of  humidity  from  the  air.  Thefe  principally  con- 
fift  of  a  coaly  matter  fimply  divided  by  metallic  or  other 
earths  ;  fuch  are  the  fcdlmcnt  left  on  the  filter  in  pre¬ 
paring  Goulard’s  exti^a^l,  various  combinations  of  tar¬ 
tar  or  its  acid,  or  the  acetous  acid,  with  metals,  calca¬ 
reous  earth,  See. 

Mr  Bewly,  having  evinced  the  infufSciency  of  M. 
De  Sauvigny’s  theory,  and  difeovered  that  the  pyro¬ 
phori  are  not  kindled  by  moilhire,  attra^led  (merely) 
by  the  vitriolic  acid,  dire6led  his  attention  to  the  ni¬ 
trous  acid,  which  Dr  Prieftley  has  fhown  to  be  a  conlll- 
tuent  part  of  atmofpherical  air,  as  the  probable  agent  in 
the  produdlion  of  this  phenomenon.  The  ftrong  afii- 
iiity  which  this  acid  has  with  phlogifton,  and  the  heat, 
and  even  flame,  which  it  is  known  to  produce  with 
certain  inflammable  matters,  manifelled  that  it  was 
equal  to  the  effedl ;  and  having  excluded  the  vitriolic 
acid  from  having  any  eflentlal  concern  In  this  opera¬ 
tion,  he  fuggells,  cither  that  the  pyrophorus  is  kind¬ 
led  by  moiilure  attra6led  by  fome  of  the  other  ingre¬ 
dients  which  compofe  it ;  or  that  it  has  the  power  of 
decompounding  atmofpherical  air,  by  fuddenly  attra6l- 
ing  its  nitrous  acid,  and  thereby  generating  a  heat 
fuflicient  to  kindle  the  phloglllic  matter  contained  in 
It.  This  idea  appeared  plaufible,  when  he  farther  con¬ 
fidered  that  Dr  Prieftley  produced  the  pureft  refpi- 
rable  air  with  this  fame  acid  combined  with  other  prin¬ 
ciples  ;  and  that  this  as  well  as  common  air  is  dlminilh- 
ed,  and  probably  in  part  decompounded,  in  a  variety  of 
phlogiftic  pioceffes.  This  ingenious  writer  concludes, 
upon  the  whole,  from  the  experiments  he  hath  made, 
that  the  pyrophorus  feenis  to  owe  its  Angular  property 
to  Its  being  a  combination  of  earth  or  alkali  with  plilo- 
gifton  ;  the  vitriolic  acid,  when  prefent,  only  occafion- 
ally  increafmg  or  dimliiilhing  the  effe£l,  according 
to  circumftaiices.  In  the  procefs  of  calcination,  the 
earth  or  alkaline  principle  is  not  merely  mixed,  but 
aflually,  though  loofely,  combined  with  the  phlo¬ 
giftic  principle  of  the  coal-  fo  that  the  pyrophorus, 


conftdering  it  m  its  moft  Ample  ftate,  is  only  a  perfeft-  Pyropho- 
ly  dry  phlogifticated  alkali  or  earth.  On  thefe  data, 
the  phenomena  may  be  explained  in  the  two  following 
methods ;  with  refpeil  particularly  to  the  influence  ©f 
moifture  ^nd  heat  upon  the  pyrophorus.  SuppoAng  ei¬ 
ther  the  alkaline  or  earthy  principle  to  have  a  greater 
affinity  to  water  than  to  the  phlogifton  with  which  ei¬ 
ther  of  them  is  united,  they  may,  on  being  expofed  to 
a  inoift  atmofphere,  attrad  the  humidity,  and  thereby 
fet  the  plilogiftic  principle  at  liberty  ;  which  may,  in 
Its  turn,  attrad,  and  be  ignited  by,  the  fuppofed  aerial 
acid;  its  ftrong  affimlty  to  which  is  well  known: — or,  if 
this  hypothefis  be  rejeded,  the  inflammable  matter  may 
be  kindled,  merely  in  confeqiience  of  the  heat  produced 
by  the  combination  of  the  alkali.  See.  with  inoiihire. 

Mr  Keir  gives  the  following  defcription  of  a  procefs 
for  preparing  a  new  pyrophorus  which  he  has  lately  dif¬ 
eovered  :  I  Ailed  about  Ave-Axths  of  the  contents  of 
a  copper  cylindrical  box,  which  had  a  lid  Atted  to  it, 
and  which  was  three  inches  in  diameter  and  two  inches 
in  depth,  with  faw-duft,  which  I  prefled  down  ;  and  I 
laid  upon  the  faw-duft  as  much  well-wafhed  plumbum 
corneum  as  entirely  Ailed  the  box,  which  I  then  covered 
with  its  lid.  I  placed  the  box  on  the  coals  of  a  cham¬ 
ber- A  re,  fo  that  its  bottom  only  fliould  be  in  conta£l  with 
the  fuel,  and  I  kept  it  on  the  Are  till  no  more  vapour 
feemed  to  iffuc  at  the  joining  of  the  lid.  I  then  re¬ 
moved  it  from  the  Are  ;  and  while  It  was  hot,  I  clofed 
up  the  joining  of  the  lid  with  fealing-wax,  by  which 
means  the  external  air  was  excluded.  After  it  had  ftood 
in  the  cold  about  ten  hours,  I  opened  the  box  ;  and  the 
corneous  lead,  which  was  very  white  before  the  opera¬ 
tion,  was  now  rendered  black  by  the  vapour  which  had 
ai  ifen  from  the  faw-duft,  and  which  was  obliged  to  pafs 
through  the  lead  before  it  could  efcape.  This,  black 
metallic  mafs  was  no  fooner  expofed  to  the  air,  than  ig¬ 
nited  fparks  appeared,  which  fpread  more  and  more, 
while  the  lead  was  feen  to  revive  in  the  form  of  minute 
globules,  and  the  part  which  did  not  revive  was  changed 
into  a  yellow  powder,  or  calx  of  lead.  It  is  to  be  ob- 
ferved,  that  before  I  opened  the  box,  I  placed  it  at  the 
Ade  of  the  Are,  in  order  to  melt  the  fealiiig.wax,  to  en¬ 
able  me  to  feparate  the  lid.  It  is  poflible  that  this  fmall 
degree  of  heat  may  be  neceflary,  or  conducive,  to  the 
acceiiAon.  I  ought  iilfo  to  acquaint  you,  that  the  pre¬ 
paration  of  this  pyrophorus  requires  nicer  attention 
than  that  of  any  which  1  am  acquainted  with.  For  a 
fmall  excefs  of  heat  will  revive  the  lead,  which  will  fpoil 
the  experiment.  Alfo,  If  any  air  be  admitted  through 
the  joints  of  the  veflels  employed,  the  kindling  property 
will  be  prevented  by  the  abforption  of  the  air  ;  which 
in  this  cafe  Is  generally  too  gradual  to  produce  inflam¬ 
mation.  The  metallic  fubftance  in  this  ftate  of  impreg¬ 
nation  with  inflammable  matter,  although  not  a  pyro¬ 
phorus,  is  an  exceeding  quick  tinder.  For  when  touch¬ 
ed,  however  flightly,  by  an  ignited  body,  it  will  in- 
ftantly  kindle,  and  the  fire  will  fpiead  over  the  whole 
pitccj  reviving  the  lead  wherever  it  goes,  and  exhi¬ 
biting  a  \erY  beautiful  example  of  metallic  redu6lion, 
not  unlike  the  familiar  experiment  of  reviving  the  lead 
of  a  wafer  containing  minium  at  the  flame  of  a  candle  ; 
but  with  this  difference,  tliat  the  Are  in  the  wafer  re¬ 
quires  to  be  kept  up  by  flame ;  whereas  in  this  metallic 
tinder  it  ipreads  and  creeps  fpontaneoufly  along  without 
flame  over  the  mafs. 
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HE  art  of  fire,  or  a  fcience  which  teaches  the  ma¬ 
nagement  and  application  of  fire  in  feveral  ope¬ 
rations.  See  Fire,  Furnace,  Chemistry,  Distil¬ 
lation,  Metallurgy,  See, 

But  the  term  is  more  particularly  ufed  to  denote 
the  do6lrine  of  artificial  fire -works  and  fire-arms, 
teaching  the  ftrufture  and  ufc,  i.  Of  thofeufed  in  war, 
the  attacking  of  fortifications,  &c.  for  which  fee  the 
articles  Fusee,  Gun,  Gunnery,  Gunpowder,  Mine, 
&c. ;  and,  2.  Of  thofe  made  for  amiifement’s  fake, 
as  rockets,  ftars,  ferpents,  &c.  the  preparatiem  and 
eonfirudtion  of  which  fall  to  be  explained  in  the  pre- 
fent  article. 

Sect,  L-  Of  Ingredients  and  Compofitions, 

I.  Saltpetre, 

Captain  Saltpetre  being  the  principal  ingredient  in  fire- 

,  works,  and  a  volatile  body,  by  reafon  of  its  aqueous  and 
f?rtworks  parts,  is  cafily  rarefied  by  fire  ;  but  not  fo  foon 

*  when  foul  and  grofs  as  when  purified  from  its  crude 
and  earthy  parts,  which  greatly  retard  its  velocity  : 
therefore,  when'  any  quantity  of  fire-works  are  to  be 
made,  it  fhould  be  examined  ;  for  if  it  is  not  well  clean- 
fed,  and  of  a  good  fort,  your  works  ill  not  have  their 
proper  effedl ;  neither  will  it  agree  with  the  Handing 
proportions  of  compofitions.  I'herefore, 

To  refne  ity  put  into  a  copper,  or  any  other  vcflel. 
Too  lb.  of  rough  nitre  with  14  gallons  of  clean  water  ; 
let  it  boil  gently  half  an  hour,  and  as  it  boils  take  off 
the  fciim  \  then  Hir  it,  and  before  it  fettles  put  it  into 
your  filtering  bags,  which  mull  be  hung  on  a  rack, 
with  glazed  earthen  pans  under  them,  ’in  which  mull 
be  flicks  laid  acrofs  for  the  ciyflals  to  adhere  to  :  it 
mull  Hand  in  the  pans  tvs  o  or  three  days  to  (hoot ;  then 
take  out  the  cryftals,  and  let  them  dry.  The  w  ater  that- 
remains  in  the  pans  boil  again  an  hour,  and  ftrairi  it 
into  the  pans  as  before,  and  the  faltpetre  will  be  quite* 
dear  and  traiifparent  ;  if  not,,  it  wants  more  refining  ; 
to  do  which  proceed  as  ufual,  till  it  is  well  clean  fed  of 
all  its  earthy  parts. 

N,  B,  Thofe  who  do  not  choofc  to  procure  their 
faltpetre  by  the  above  method,  may  buy  it  ready  done, 
which  for  fire-works  in  general  will  do. 

I'o  pulverife  Saltpetre.  Take  a  copper  kettle,  whofe 
bottom  muft  be  fpherical,  and  put  into  it  141b.  of  re^ 
fined  faltpetre,  with  2  quarts  or  5  pints  of  clean  wha¬ 
ler  :  then  put  the  kettle  on  a  flow  fire  ;  and  when  the 
faltpetre  is  diffolved,  if  any  impurities  arife,  fldm  them 
off,  and  keep  conflantly  flirring  with  two  large  fpatu- 
las,  till  all  the  water  exhales  ;  and  when  done  enough, 
it  will  •‘ppear  like  wFite  fand,  and  as  fine  as  flour  ;  but 
if  it  fhould  boil  too  fall,  take  the  kettle  off  the  fire, 
and  fet  it  on  feme  w*et  fand^  which  will  jirevcnt  the 
nitre  from  flicking  to  the  kettle.  AVheii  you  have  piil- 
verifed  a  quantity  of  faltpetre,  be  careful  to  keep  it  in 
a  dry  pkee, 

*To  extraB  Saltpetre  from  damaged  Gunponvder 
Have  fome  filtering  bags,  hung  on  a  rack,  with  glazed 
earthen  pans  under  them,  .in  the.  fame  manner  as  thofe- 


for  refining  fiiltpetre ;  then  take  any  quantity  of  da- Ingredients 
maged  powder,  and  put  it  into  a  copper,  with  as  much 
clean  water  as  wfill  cover  it  ;  when  it  begins  to  boil, 
take  off  the  feum  ;  and  after  it  has  boiled  a  few  minutes,  ^ 

flir  it  up  :  then  take  it  out  of  the  copper  with  a  fmall 
hand-kettle  for  that  piirpofc,  and  put  fome  into  each 
bag,  beginning  at  one  end  of  the  rack,  fo  that  by  tht 
time  you  have  got  to  the  hifl  bag,  the  firfl  will  be  ready 
for  more.  Continue  thus  till  all  the  bags  are  full ;  then 
take  the  liquor  out  of  the  pans  ;  which  boil  and  filter, 
as  before,  two  or  three  times,  till  the  water  run  quite 
clear,  which  you  mufl  let  fland  in  the  pan  fome  time, 
and  the  fiiltpetre  will  appear  at  top.  To  get  the  falt¬ 
petre  entirely  out  of  the  pow^der,  take  the  water  from 
that  already  extradled,  to  which  add  fome  frelh  and  the 
dregs  of  the  powder  that  remain  in  the  bags,  and  put 
them  ill  a  veffel,  to  fland  as  long  as  you  pleafe  :  and 
when  you  want  to  extrad  the  nitre,  )  ou  mufl  proceed 
with  this  mixture  as  with  the  powder  at  firfl,  by  which 
means  you  will  draw  out  all  the  faltpetre;  but  this  pro- 
cefs  mufl  be  boiled  longer  than  the  hrll. 

2.  or  Brimforie.  *  i 

Sul|ihur  is  one  of  the  principal  ingredients  in  gun¬ 
powder,  and  almofl  in  all  compofitions  of  fire-works ;  5 

and  therefore  great  care  mull  be  taken  of  its  being 
good,  and  brought  to  the  highefl  jx-Tfcaioii.  To  -  ,, 

know  when  fulphur  is  good,  you  are  to  obferve  that  it 
is  of  a  high  yellow  ;  and  if,  when  held  in  one’s  hand, 
it  crackles  and  bounces,  it  is  a  fign  that  it  is  frefli  and 
good  :  but  as  tlie  method  of  reducing  brimllone  to  a 
powder  is  very  troublefome,  it  is  better  to  buy  the 
flour^  ready  made,  which  is  done  in  large  quantities, 
and  in  great  perfedlion  ;  though  when  a  grand  collec¬ 
tion  of  fire-works  are  to  be  made,  the  flroiigeft  and  befl 
fulphur  is  the  lump  brimftone  ground  in  the  maimer  di¬ 
rected  in  art.  8. 

3.  Charcoal, 

Charcoal  is  a  prefervative  by  which  the  faltpetre' 
and  the  brimllone  are  made  into  gunpowder,  by  pre¬ 
venting  the  fulphur  from  fuffocatiiig  the  ftrong  and' 
windy  exhalation  of  the  nitre.  Cliarcoal  for  fife-works 
mufl  always  be  foft  and  well  burnt,  which  may  be 
bought  ready  done. 

4.  Gunpofwder, 

See  Gunpowder  in  the  order  of  the  alphabet.  To 
grind  or  meal  it,  is  di reded  in  art.  8. 

5.  Camphor, 

This  rnay  be  had  in  the  fhops  ;  and  is  of  two  kinds, 
differing  in  regard  to  the  degree  of  their  purity,  and 
diflinguifiied  by  the  name  of  rough  and  rcftied.  Re¬ 
fined  camphor  mull  be  chofen  of  a  perfedly  clean  white* 
coloiir,^  veiy  bright  and  pellucid,  of  the  fame  fmell  and* 
tafle  with  the  rough;  but  more  acrid  and  pungent.  It 
is  fo  volatile,  that  merchants  ufually  inclofe  it  in  lintfeed, 
that  the  vifeofity  of  that  grain  may  keep  its  particles 
together. 

6,  Benjamin. 

This  is  a  refin  found  of  different  forts-;  and  diflin- 
guifhed  by  their  colours,  viz.  yellow,  grey,  and  brown;' 
but  the  befl  is  that  which  is  eafy  to  break)-  and  full  of 
5  white 
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Ingredients  v^'hlte  fpots.  It  Is  one  of  the  ingredients  in  odoriferous 
,  -  fjre-works,  wlien  reduced  to  a  fine  floiirt;  which  may  be 

ti^rT.  <ione  by  putting  into  a  deep  and  narrow  earthen  pot 
Y— '  3  or  4  oz.  <M  benjamin  grofsiy  pounded ;  cover  the  pot 
with  paper,  which  tie  very  clofe  round  the  edge  ;  then 
fet  the  pot*  on  a  dov/  fire,  and  once  in  an  hou.  take  off 
the  paper,  and  you  will  find  fome  flour  Iticking  to  it, 
whiph  return  again  in  the  pot ;  this  you  muft  continue 
till  the  flour  appears  white  and  fine.  There  is  alfo  an 
oil  of  benjamin,  which  is  fometimes  drawn  from  the 
.dregs  of  the  flour ;  it  affords  a  very  good  feent,  and 
may  be  ufed  in  wet  compofltions. 

7.  Spur '/ire. 

This  fire  is  the  mofl  beautiful  and  curious  of  any 
yet  known  ;  and  was  invented  by  the  Chinefe,  but  now 
is  in  greater  perfeftion  in  England  than  in  China.  As 
it  requires  great  trouble  to  make  it  to  perfedtion,  it 
will  be  necefiary  that  beginners  fliould  have  full  inflruc- 
tlons  ;  therefore  care  fhonid  be  taken  that  all  the  in¬ 
gredients  are  of  the  bell,  that  the  lamp-black  is  not 
damp  and  clodded,  that  the  faltpetre  and  brimflonc  are 
thoroughly  refined.  This  compofition  is  generally 
rammed  in  i  or  2  oz.  cafes  about  5  or  6  inches  long, 
but  not  drove  very  hard  ;  and  the  cafes  mufl  have  their 
concave  llroke  ftruck  veiy  fmooth,  and  the  choak  or 
vent  not  quite  fo  large  as  tlve  ufiial  proportion  :  this 
charge,  when  driven  and  kept  a  few  months,  will  be 
much  better  than  when  rammed ;  and  will  not  fpoil,  if 
kept  dry,  in  many  years. 

As  the  beauty  of  this  compofition  cannot  be  feen  at 
fo  great  a  di fiance  as  brilliant  fire,  it  has  a  better  ef- 
feA  in  a  room  than  in  the  open  air,  and  may  be  fired 
in  a  chamber  without  any  danger  :  it  is  of  fo  innocent  a 
nature,  that,  though  with  an  improper  phrafe,  it 
nray  be  called  a  cold  Jire ;  and  fo  extraordinary  is  the 
fire  produced  from  this  compofition,  that,  if  w^ell  made, 

•  the  fparks  will  not  burn  a  handkerchief  when  held  in 
the  midfl  of  them  ;  you  may  hold  them  in  your  hand 
while  burning,  with  as  much  fafety  as  a  candle  ;  and 
if  you  put  your  hand  within  a  foot  of  the  mouth  of 
the  cafe,  you  will  feel  the  fparks  like  drops  of  rain. — 
When  any  of  thefe  fpur-fires  are  fired  fingly,  they  are. 
called  artificial  Jlower-pots  ;  but  fome  of  them  placed 
round  a  tranfparent  pyramid  of  paper,  and  fired  in  a 
large  room,  make  a  very  pretty  appearance. 

The  compofition  confifls  of  faltpetre  4  lb.  8  oz. 
fulphur  2  lb.  and  lamp-black  i  lb.  8  oz,  ;  or,  falt- 
petre  I  lb.  fulphur  4  lb.  and  lamp-black  4  quarts. — 
This  compofition  is  very  difficult  to  mix.  The  faltpetre 
and  brimilone  muft  be  firil  lifted  together,  and  then 
put  into  a  marble  mortar,  and  the  lamp-black  with 
them,  which  you  work  down  by  degrees  with  a  wooden 
peftle,  till  all  the  ingredients  appear  of  one  colour, 
which  will  be  fomething  greyifh,  but  very  near  black  : 
then  drive  a  little  into  a  cafe  for  trial,  and  fire  it  in  a 
dark  place ;  and  if  the  fparks,  which  are  called  Jlarsy 
or  pinks ^  come  out  in  clullers,  and  afterwards  fpread 
well  Without  any  other  fpaiks,  it  is  a  fign  of  its  being 
good,  othemife  not ;  for  if  any  drofiy  fparks  appear, 
and  the  flars  not  full,  it  is  then  not  mixed  enough ;  but 
if  the  pinks  are  very  fmall,  and  foon  break,  it  is  a  fign 
that  you  have  rubbed  it  too  much. 

This  mixture,  when  rubbed  too  much,  will  be  too 
fierce,  and  hardly  fliow  any  flars  ;  and,  on  the  con- 
ttary,  when  npt  hfiixed  enough,  will  be  tog  weak,  and 
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throw  out  an  obfeure  fmoke,  and  lumps  of  drofs,  with-lnxreJicnts 
out  any  flars.  The  reafon  of  this  charge  being  called  ^  * 

the  fpur-fire^  is  bccaufe  the  fparks  it  yields  have  a  great 
refemblance  to  the  rowel  of  a  four,  from  whence  it  takes  -  j 
its  name, 

8.  Tc/  meal  Gunpowder,  Brhnjlone,  and  Cha^coah 

There  have  been  many  methods  ufed  to  grind  thefe 
ingredients  to  a  powder  for  fire-works,  fuch  as  large 
mortars  and  pefties  made  of  ebony  and  other  hard 
wood,  and  horizontal  mills  with  brafs  barrels  :  but 
none  have  proved  fo  efFedual  and  fpeedy  as  the  lafl:  in- 
vtiitlon,  that  of  the  meahiig-table,  reprefented  in  fig.  i. 
made  of  elm,  with  a  rim  round  its  edge  4  or  9  inches 
high;  and  at  the  narrow  end  A,  is  a  Aider  that  runs^^^^^'*‘^ 
ill  a  groove,  and  forms  part  of  the  rim  :  fo  that  when 
you  have  taken  out  of  the  table  as  much  powder  as  you 
can  with  the  copper  (hovel  (fig.  2.)  fweep  all  clean  out 
at  the  Aider  A.  When  you  are  going  to  meaj  a  quan¬ 
tity  of  powder,  obferve  not  to  put  too  much  in  the 
table  at  once  ;  but  when  you  have  put  in  a  good  pro¬ 
portion,  take  the  miiller  (fig.  3.)  and  rub  it  till  all  the 
grains  are  broke :  then  fearce  it  in  a  lawn  fieve  that 
has  a  receiver  and  top  to  it  ;  and  that  which  does  not 
pafs  through  the  fieve,  return  again  to  the  table,  and 
grind  it  till  yon  have  brought  it  all  fine  enough  to  go 
through  the  fieve.  Brimilone  and  charcoal  are  ground 
in  the  fame  manner,  only  the  muller  muft  be 'made  of 
ebony  ;  for  thefe  ingredients  being  harder  than  pow¬ 
der,  would  Hick  in  the  grain  of  elm,  and  be  difficult 
to  grind.  As  brimftone  is  apt  to  flick  and  clod  to  the 
table,  it  will  be  beft  to  keep  one  for  that  piirpofe,  by' 
which  means  you  will  always  have  your  brimftone  clean 
and  well  ground. 

2d  8.  'To  make  Wheels  and  other  Works  incomhujlible. 

It  being  neceffary,  when  yonr  works  are  new,  to 
paint  them  of  fome  dark  colour ;  therefore,  if,  inftead 
of  which,  you  make  life  of  the  following  compofition, 
it  will  give  them  a  good  colour,  and  in  a  great  mea- 
fure  prevent  their  taking  fire  fo  foon  as  if  painted. 

Take  brick-duft,  coal-afhes,  and  iron-filings,  of  each 
an  equal  quantity,  and  mix  them  with  a  double  fize, 
made  hot.  With  this  wafh  over  your  works,  and  when 
dry  wafh  them  over  again  ;  this  will  preferve  the  wood 
greatly  againft  fire.  Let  the  brick-duft  and  afhes  be 
beat  to  a  fine  powder. 

9.  prepare  CaJUiron  for  Gerhes,  white  Fountains,  and 
Chinefe  Fire, 

Caft  iron  being  of  fo  hard  a  nature  as  not  to  be 
cut  by  a  file,  we  are  obliged  to  reduce  It  into  grains, 
though  fomewhat  difficult  to  perform  ;  but  If  we  con- 
fider  what  beautiful  fparks  this  fort  of  iron  yields,  no 
pains  Aiould  be  fpared  to  granulate  fuch  an  eflential 
material :  to  do  which,  get  at  an  iron-foundery  fome 
thin  pieces  of  iron,  fuch  as  generally  run  over  the 
mould  at  the  time  of  cafting :  then  have  a  fquarc 
block  made  of  caft  iixm,  and  an  iron  fquare  hammer 
about  four  lb.  weight ;  then,  having  covered  the  floor 
with  cloth  or  fomething  to  catch  the  beating.?,  lay  . 

the  thin  pieces  of  iron  on  the  block,  and  beat  them 
with  the  hammer  till  reduced  into  fmall  grains  ;  which 
afterwards  fearce  with  a  very  fine  fieve,  to  feparate  the 
fine  dull,  which  is  fometimes  ufed  in  fmall  cafes  of 
brilliant  fire,  inftead  of  fteel  dull  ;*  and  when  y-^ou  hsive 
got  out  all  the  duft,  fift  what  remains  with  a  fieve  a 
littk  larger,  and  fo  on  with  fieves  of  different  fizes. 
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I  gredients  till  tlic  iron  pa0es  through  about  the  bignefs  of  finall 
bird-fhot  :  your  iron  thus  beat  and  fifted,  put  each 
wooden  boxes  or  oiled  paper,  to  keep  it  from 
l  ulling.  When  you  ufe  It,  obferve  the  difference  of 
its  fize,  ill  proportion  to  the  cafes  for  which  the  charge 
is  intended  •,  for  the  coarfe  fort  is  only  defigned  for 
very  large  gerbes  of  6  or  8  lb. 

10.  Charges  for  Sky-rockets^  See* 

Rockets  cf  four  ounces.  Mealed  powder  i  lb.  4  07, 
faltpet^-e  4  oz.  and  charcoal  2  oz. 

Rockets  of  eight  ounces,  L  Mealed  powder  i  lb. 
faltpetrc  4  oz.  brimftoiie  3  oz.  and  charcoal  oz. 
n.  Meal-powder  lb.  and  charcoal  4-4:  oz. 

Rockets  of  one  pound.  Meal-powder  2  lb.  faltpctre 
8  oz.  brimffone  4  oz.  charcoal  2  oz.  and  (leel-filings 
I  ^  oz. 

Sky-rockets  In  general.  I.  Saltpetre  4  lb.  brimffone 

1  lb.  and  charcoal  lb.  II.  Saltpetre  4  lb.  brim¬ 

ffone  I  -r  lb.  charcoal  i  lb.  12  oz.  and  meal- powder 

2  07. 

Large Jky-rockets.  Saltpetre  4  lb.  meal-powder  i  lb. 
and  brimffone  i  lb. 

Rockets  cf  a  middling  fize,  I.  Saltpetre  8  lb.  ful- 
pluir  3  lb.  meal-powder  3  lb.  II.  Saltpetre  3  lb. 
fulphur  2  lb.  meahpowder  i  lb.  charcoal  i  lb. 

I  I .  For  Rocket  Stars. 

While  Stars.  Meal-powder  4  oz.  faltpctre  i  2  oz. 
fulphur  viviim  6  oz.  oil  of  fpike  2  oz.  and  camphor 
5  oz. 

Blue Jlars.  Meal-powder  8  oz.  faltpctre  4,  fulphur 
2,  fpirit  of  unne  2,  and  oil  of  fpike  2. 

Coloured  or  variegated Jlars.  Meal-powder  8  drams, 
rochpetre  4  oz.  fulphur  vivum  2,  and  camphor  2. 

Brilliant  Jlars.  Saltpetre  3y  oz.  fulphur  ij-)  and 
meal-powder  |,  worked  up  with  fpirits  of  wine  only. 

Common  Jlars.  Saltpetre  i  lb.  brimffone  4  oz.  an¬ 
timony  4|,  ifinglafs  camphor  4-)  and  fpirit  of 
wine 

Tailed  Jlars.  Meal-powder  3  oz.  brimffone  2,  falt- 
petre  i,  and  charcoal  (coarfely  ground)  |. 

Drove  fars.  I.  Saltpetre  3  lb.  fulphur  i  lb.  brafs 
duff  12  oz.  antimony  3.  II.  Saltpetre  i  lb.  antimony 
oz.  and  fulphur  8. 

Fixed  pointed  Jlars.  Saltpetre  8r  oz.  fulphur  2,  an¬ 
timony  I  oz.  10  dr. 

Stars  of  a  fine  colour.  Sulphur  I  oz.  meal-powder 

1,  faltpetrc  i,  camphor  4  dr.  oil  of  turpentine  4  dr. 

12.  Rains* 

Gold  rain  for  Jky-rockets,  1.  Saltpetre  i  lb.  meal- 
powder  4  oz.  fulphur  4,  brafs-duft  i,  faw-diift 
and  glafs-duft  6  dr.  II.  Meal-pow'der  12  oz.  falt- 
petre  2,  charcoal  4.  III.  Saltpetre  8  oz.  brimftone 

2,  glafs-duft  1,  antimony  brafs-duft  and  faw-duft 
!2  dr. 

Silver  rain.  I.  Saltpetre  4  oz.  fulphur,  meal-pow¬ 
der,  and  antimony,  of  each  2  oz.  fal  prunella  4:  oz. 
•II.  Saltpetre  4-  lb.  brimftone  2  oz.  and  charcoal  4. 

III,  Saltpetre  i  lb.  brimffone  ^  lb.  antimony  ,6  oz. 

IV.  Saltpetre  4  oz.  brimffone  i,  powder  2,  and  ffeeU 
duff  ^  oz. 

13.  Wafer  Rockets. 

I.  Meal-powder  6  lb.  faltpetrc  4,  brimftone  3,  char¬ 
coal  5.  11.  Saltpetre  i  lb.  brimftone  4^  oz.  charcoal 

6.  III.  Saltpetre  i  lb.  brimftone  4  oz.  charcoal  12. 
IV.  Saltpetre  4  lb.  brimftone  i4-  lb.  charcoal  I'h.  it 
VoL.  XV.  Part  IL 
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oz.  V.  Brimffone  2  lb.  ffiitpetre  4  Ib.  and  meal- 
powder  4.  VI.  Saltpetre  i  lb.  meal -powder  4  oz. 
brimffone  84,  charcoal  2.  VII.  Meal-powder  i  lb. 
faltpctre  3,  brimftone  i  ;  fea-coal  i  oz.  charcoal  84, 
faw-duft  lleel-duft  4:?  ^nd  coarfe  charcoal  4*  oz, 

VIII.  Meal-powder  lb.  faltpctre  3,  fulphur  i4i 
charcoal  12  oz.  faw-duft  2. 

Sinking  charge  for  avater-roclets.  Meal-powder  8  oz. 
charcoal  ^  oz. 

14.  Of  Wheels. 

Wheel-cafes  from  tvuo  ounces  to  four  pounds,  I.  Meal- 
powder  2  lb.  faltpetrc  4  oz.  iron-filings  7.  II.  Meal- 
powder  2  lb.  faltpctre  12  oz.  fulphur  4,  fteel-duft  3. 
III.  Meal-powder  4  lb.  faltpetrc  i  lb.  brimftone  8  o/. 
charcoal  44.  IV.  Meal -powder  8  oz.  faltpctre  4,  faw- 
duft  i4)  fea-coal  4*  ^  '  Meal-powder  i  lb.  4  oz. 

brimftone  4  oz.  10  dr.  faltpctre  8  oz.  glafs-duft  2{. 
VI.  Meal-powder  12  oz.  charcoal  1,  faw-duft  4*  VII. 
Saltpetre  1  lb.  9  oz.  brimftone  4  oz.  charcoal  44. 
VIII.  Meal-powder  2  lb.  faltpetrc  i,  brimftone  4j 
fea-coal>  2  oz.  IX.  Saltpetre  2  lb.  brimftone  i ,  meal- 
powder  4,  and  glafs-duft  4  oz.  X.  Meal-powder  1  lb. 
faltpetrc  2  oz.  and  ftecl-diilt  34-  XI.  Meal-powder  2 
lb.  and  fteel-duft  24  oz.  with  2  4  of  the  fine  dull  or 
heat  iron.  XII.  Saltpetre  2  Ih.  13  oz.  brimftone  8 
oz.  and  charcoal. 

Slov)  fire  for  ^.vheels.  I  Saltpetre  4  oz.  brimftone  2, 
and  meal-powder  14.  II.  Saltpetre  4  oz.  brimftone  i, 
and  antimony  i  oz  .  6  dr.  111.  Saltpetre  44 oz.  biim- 
ftone  I  oz.  and  mealed  powder  i4-. 

Dead  fire  for  nvheeh.  I.  Saltpetre  r4  oz.  brimftone  4> 
lapis-calaminaris  4>  ^iid  antimony  2  dr. 

15.  Standing  or  fixed  Cafes. 

I.  Meal-powder  4  lb.  faltpetrc  2,  brimftone  and 
charcoal  1.  II.  Meal-powder  2  lb.  faltpctre  i,  and 
fteel-dull  8  oz.  III.  Meal-powder  i  lb.  4  oz.  and 
charcoal  4  oz.  IV.  Meal-powder  1  lb.  and  fteel-dull 
4  oz.  V.  Meal-powder  24-  lb.  brimftone  4  oz.  and 
fea-coal  6.  VI.  Meal-powder  3  lb.  charcoal  3  oz.  and 
faw-duft  1 4-. 

16.  Sun  Cafes. 

I.  Meal-powder  84  lb.  faltpctre  r  Ih.  2  oz.  fteel- 
duft  2  lb.  10  oz.  brimfloue  4.  II.  Meal-powder  3  lb. 
faltpctre  6  oz.  and  fteel-duft  74. 

17.  A  brilliant  Fire. 

Meal-powder  1 1  lb.  faltpctre  i|  brimftone  4  02.  fteel- 
duft  i4  lb. 

18.  Gerbes. 

Meal-powder  6  !b.  and  beat-iron  2  lb.  t4» 

19.  Chinefe  Fire. 

Saltpetre  i  2  oz.  meal-powder  2  lb.  brimftope  i  lb, 
2  oz.  and  beat  iron  r  2  oz. 

2  o.  Tourbillons. 

Charge  for  four-ounce  Tourbillons.  Meal- powder  2  lb. 
4  oz.  and  charcoal  44  oz. 

Eight-dunce  Tourbillons.  Meal -powder  2  lb.  and 
charcoal  4^  oz. 

Large  Tourbillons.  Meal-powdcr  2  lb.  faltpctre  ly 
brimdoue  8  oz.  and  heat  iron  8. 

N.  13.  Tourbillons  may  be  made  very  large,  and 
of  different  coloured  fires  :  only  you  are  to  obferve, 
that  the  larger  they  are,  the  weaker  muft  be  the 
charge  ;  and,  on  the  contrary,  the  fnnller,  the  ftiongcr 
their  charge. 
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Ingrelientfl  2  1.  IFot-^r  Balloons, 

^  1.  Saltpetre  4  lb.  brimrtone  2,  meal-powder  2,  an- 

timony  4  oz.  faw-duft  and  glafs-du^l  1 II.  Salt- 
%*— petre  9  lb.  briinftone  3  lb.  meal-powder  6  lb.  rofin 
j  2  oz.  and  antimony  8  oz. 

2?.  Squils. 

I.  Meal-powder  i  lb.  and  charcoal  i  lb.  II.  Meal- 
powdtr  1  lb.  and  charcoal  9  oz. 

23.  Mins  Ports  or  Serpents, 

I  Meal-powder  I  lb.  and  charcoal  i  oz.  II.  Meal- 
powder  9  oz.  charcoal  i  oz. 

24.  Port'/ins, 

'  For  firing  roehetr^  See,  I.  Saltpetre  » 2  07.  brim- 
ftone  4  cz.  and  meal-powder  2  oz.  II.  Saltpetre  8  oz, 
brimiione  4  oz.  aiid  meal-powder  2  oz.  III.  Salt¬ 
petre  1  lb  2  oz  meal-powder  lb  and  brimftone 
jc  oz.  This  comipoiition  mu't  be  mol^ened  with  one 
gill  of  linfeed  oil  IV.  Meal-powder  6  oz.  faltpetre 
2  lb.  2  oz.  and  brimiione  10  oz.  V.  Saltpetre  i  lb. 
40Z.  ineal-powdcr  4  oz.  brimnone  ;  oz.  faw-drdl  8  oz. 
VI.  Saltpetre  8  oz.  brimiione  2  oz.  and  meal -powder 
2  oz. 

For  illuminations.  Saltpetre  I  lb.  brirnflone  8  oz. 
and  meal-powder  6  oz. 

25.  Cones  or  Jpiral  Wheels 

Saltpetre  li  lb.  briinftone  6  oz.  mtal-powder  14  oz. 
and  glafs-duft  1 4  oz. 

26.  Cro^'vs  or  Globes, 

Saltpetre  6  oz.  brimftoae  2  lb.  antimony  4  oz.  and 
camphor  2  oz.  | 

27.  ^ir  Balloon  Ftt%es, 

I.  Saltpetre  i  lb.  10  02.  brimftone  8  oz.  and  meal- 
powder  1  lb.  6  oz.  II.  Sviitpctre  i^-  lb.  brimftone 
8  oz.  and  meal-powder  i  lb.  8  oz. 

28.  Sirf-ents  for  Pots  des  Brins,. 

Meal-powder  i  lb.  8  oz.  faltpetre  1 2  oz.  and  char¬ 
coal  2  oz. 

29.  Fire  Pumps, 

I.  Saltpetre  5  lb,  brimftone  r  lb.  meal-powder^  i  {  lb. 
and  glafs-duft  i  lb.  II.  Sultp>etre  5  lb.  8  oz.  brim 
ftone  2  lb.  meal  powder  i  lb.  8  oz.  and  glafs-duft  1  lb. 
8  oz. 

30.  ^  JIo'w  white  Flame, 

1.  Saltpetre  2  lb.  brimftone  3  lb.  antimony  i  lb.  II. 
Saltpetre  lb.  fulphur  zi  lb.  meal  powder  i  lb.  anti¬ 
mony  4  lb.  glafs-duft  4  oz.  brafs-duft  i  oz. 

N.  B.  Thefe  compofitions,  driven  i  j  inch  in  a  I  oz. 
cafe,  will  burn  one  minute,  which  is  much  longer  time 
than  an  equal  quantity  of  any  compofitlon  yet  known 
will  laft. 

31.  /imher  Lights, 

Meal-powder  9  oz.  amber  '  oz-  This  charge  may 
be  drove  in  fmall  cafes,  for  illuminations. 

32.  Lights  t'f'  another  Kind, 

Saltpetre  3  lb.  brimftone  i  lb.  meal-powder  i  lb.  an¬ 
timony  io4  oz.  All  thefe  muft  be  mixed  with  the  oil 
of  fpike. 

33.  red  Fire, 

Meal-powder  3  lb.  charcoal  12  oz.  and  faw-du‘1  8  oz. 

34.  common  Fire, 

Saltpetre  3  lb.  charcoal  10  02.  and  brimftene  2  oz. 

35*  make  un  artificial ^Earthqu  ,ke. 

Mix  the  following  ingredients  to  a  pafte  with  water, 
and  then  bury  it  in  the  ground,  and  in  a  few  hours  the 
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earth  will  break  and  open  in  fevcral' places.  The  com  Ingredients 
pofition  :  fulphur  4  lb.  and  tleel-duft  4  lb.  and 

36.  Compofitions  for  Stars  of  different  Cohurs,  Compofi. 

I.  Meal-powder  40Z.  faltpetre  2  oz,  brimftone  2  oz, 
fteel-duft  i4  oz.  and  camphor,  white  amber,  antimony, 
and  mercury-fublimate,  of  each  4  05^.  II.  Rochc- 
petre  10  oz.  biimftone,  charcoal,  antimony,  meal- 
powder,  and  camphor,  of  each  \  oz,  moifteiied  with 
oil  of  turpentine.  Thefe  compofitions  are  rrmde  into 
ftars,  by  being  worked  to  a  pafte  with  aqua  vitse,  in 
which  lias  been  dilTolved  fome  gum-tragacanth  ;  and 
after  you  have  rolled  them  in  powder,  make  a  hols 
through  the  middle  of  each,  and  tiring  them  on  quick- 
match,  leaving  about  2  inches  between  each.  III.  Salt- 
petre  8  oz.  brim  ,  one  2  oz.  yellow  amber  i  02.  anti* 
mony  i  oz.  and  powder  3  oz.  IV.  BamHone  2\  oz. 
fakpetre  6  oz-  olibanum  or  frankincenfc  in  drops  4 
oz.  ;  maftick,  and  mercury-fublimate,  of  each  4  o/v 
nital-powder  5  oz.  white  amber,  yellow  amber,  and 
camphor,  of  each  i  oz.  antimony  and  orpiment  4  oz, 
each.  V.  Saltpetre  i  lb.  bnmftone  \  lb.  and  meal- 
powder  8  oz.  moiftened  with  petrolic -oil.  VI.  Pow¬ 
der  >  lb.  brimftone  and  faltpetre,  of  each  4  oz.  VII. 

Saltpetre  4  oz.  brimftone  2  oz.  and  meal-powder  i  oz.. 

Stars  that  rarry  tails  of  fparls,  I.  Brimftone  6  oz. 
antimony  crude  2  oz.  faltpetre  4  oz.  and  rofin  4  oz'. 

II.  Saltpetre,  rofin,  and  charcoal,  of  each  2  oz.  brim¬ 
ftone  1  oz.  and  pitch  i  oz. 

Thefe  compofitions  are  fometimes  melted  in  an  ear¬ 
then  pan,  and  mixed  with  chopped  cotton-match,  before 
they  are  rolled  into  ftars  ;  but  will  do  as  well  if  wetted, 
and  worked  up  in  the  iifual  mannei. 

Stars  thai  yuld  fome  fp  irks,  I.  Camphoi  2  oz.  falt¬ 
petre  I  oz.  meal-powder  i  oz.  II.  Saltpetre  i  oz. 
ditto  melted  I  oz,  and  camphor  2  cz.  When  you 
would  make  ftars  of  either  of  thefe  compofitions,  you 
muft  w^et  them  with  gum-water,  or  fpirit  of  wine,  ia 
which  has  been  diffolved  fome  gum-arabic,  or  gum- 
tragacanth,  that  the  whole  may  have  the  confiftencc  of 
a  pretty  thick  liquid  ;  having  thus  done,  take  i  oz.  of 
lint,  and  ftir  it  about  in  the  compofition  till  it  becomes 
dry  enough  to  roll  into  ftars. 

Stars  of  a  yellow fJ^  colour.  Take  4  oz.  of  gum- 
tragacanth  or  gum-arabic,  pounded  and  fifted  through 
a  fine  fieve,  camphor  diffolved  in  brandy  2  oz.  falt¬ 
petre  I  lb.  fulphur  4  lb.  coarfe  powder  of  glafs  4  oz. 
white  amber  il  oz.  orpiment  2  oz,  Being  well  in- 
eprporated,  make  them  into  ftars  after  the  common 
method. 

Stars  of  another  hind.  Take  I  lb.  of  camphor,  and 
melt  it  in  a  pint  of  fpirit  of  wine  over  a  flow  fire  ;  then 
add  to  it  I  lb.  of  gum-arabic  that  has  been  diffolved  4 
with  this  liquor  mix  i  lb.  of  faltpetre,  6  oz.  of 
fulphur,  and  s  oz.  of  meal-powder ;  and  after  you  , 
have  ftirred  them  well  together,  roll  them  into  ftars 
proportionable  to  the  rockets  for  which  you  intend 
them. 

37.  Colours  produced  by  the  different  Compofitions, 

As  variety  of  fires  adds  greatly  to  a  colle6lion  of 
works,  It  is  neceffai*y  that  every  artift  fliould  know  the 
different  effeft  of  each  ingredient.  For  which  reafon, 
we  fhall  here  explain  the  colours  they  produce  of 
themfelves ;  and  likewife  how  to  make  them  retain  the 
fame  when  Boixed  with  other  bodies ;  a$  for  example, 

fulphur 
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Ingre.iients  fulpliur  gives  a  blue,  camphor  a  white  or  pale  colour, 
faltpetre  a  clear  white-yellow,  amber  a  colour  inclining 
Compofi-  yellow,  fal-ammoniac  a  green,  antimony  a  reddilh,  ro- 
.  f,n  a  copper  colour,  and  C  eek-pitch  a  kind  of  bronze, 

or  between  red  and  yellow.  >11  thefe  ingredients  are 
fuch  as  fliow  themfelves  in  a  iv.  e,  viz. 

IF/jite  fame.  Saltpetre,  fuipli^.r,  meal-powder,  and 
camphor  ;  the  faltpetre  mail  be  the  chief  part 

Bhe  Jlojne*  Meal -pov/der,  faltpetre,  and  fnlphur 
vivum;  fulphur  mull  be  the  chief :  Or  meal-powder, 
faltpetre,  brimftone,  fpii  it  of  wine,  and  oil  of  fpike  ;  but 
let  the  powder  be  the  principal  part. 

Flame  inclining  to  red.  Saltpetre,  fulphur,  antimony, 
and  Greek-pitch  ;  faltpetre  the  chief. 

By  the  above  method  may  be  made  various  colours 
of  fire,  as  the  pradlitioner  pleafes  ;  for,  by  making  a 
few  trials,  he  may  caufc  any  ingredient  to  be  predo¬ 
minant  in  colour. 

38.  Ingredients  that  Jhonv  h  Sparks  nvhen  rammed  in 
thoaked  Cafes, 

The  fet  colours  of  fire  produced  by  fparks  are  di¬ 
vided  into  4  forts,  viz.  the  black,  white, ^  grey,  and 
red.  The  black  charges  are  compofed  of  2  ingredients, 
which  are  meal-powder  and  charcoal ;  the  white  of  3, 
viz.  faltpetre,  fulphur,  and  charcoal  ;  the  grey  of  4, 
viz.  meal-powder,  faltpetre,  brimftone,  and  charcoal ; 
iind  the  red  of  3,  viz.  meal-powder,  charcoal,  and  faw- 
'duft. 

There  are,  befidcs  thefe  four  regular  or  fet  charges, 
two  others,  which  are  diftinguifhed  by  the  names^  df 
compound  and  brilliant  charges  ;  the  compound  being 
made  of  many  ingredients,  fuch  as  meal-powder,  falt¬ 
petre,  brimftone,  charcoal,  faw-dnft,  fea-coal,  antimo- 
my,  glafs  duft,  brafs  duft,  ftcel  filings,  caft  iron,  tan¬ 
ner’s  duft,  &c.  or  any  thing  that  will  yield  fparks  ;  all 
which  miift  be  managed  v/ith  difcretioii.  'I  he  brilli¬ 
ant  fires  are  compofed  of  meal-powder,  faltpetre,  brim- 
•flone,  and  fteel  dull ;  or  with  meal-powder  and  ftcel 
filings  only. 

39.  Cotton  ^lich-matchy 

Is  generally  made  of  fuch  cotton  as  is  piit  in  can¬ 
dles,  of  feveral  fizes,  from  i  to  6  threads  thick,  ac¬ 
cording  to  the  pipe  it  is  defigned  for ;  w'hich  pipe  mud 
be  large  enough  for  the  match,  w'hen  made,  to  be  pufh- 
ed  in  eafily  without  breaking  it.  Having  doubled  tlie 
cotton  into  as  rriiiny  threads  as  you  think  proper,  coil 
it  very  lightly  into  a  fiat-bottomed  copper  or  earthen 
pan  ;  then  put  in  the  faltpetre  and  the  liquor,  and 
boil  them  about  20  minutes  ;  after  which  coil  it  again 
Plate  into  another  pan,  as  in  fig.  4.  and  pour  on  it  w'hat  liquor 
-ccccx»viii..j.gj^3jj^5 .  fome  meal-powder,  and  prefs  it 

dowm  wnth  your  hands  till  it  is  quite  w^et ;  afterwards 
place  the  pan  before  the  w’ooden  frame  (fig.  5.)  which 
miift  be  fufpended  by  a  point  in  the  centre  of  each 
end  ;  and  place  yomfelf  before  the  pan,  tying  the  upper 
end  of  the  cotton  to  the  end  of  one  of  the  fides  of  the 
frame. 

When  every  thing  is  ready,  you  muft  have  one  to 
turn  the  frame  round,  w'hile  you  let  the  cotton  pafs 
through  your  hands,  holding  it  very  lightly,  and  at 
ihe  fame  time  keeping  your  hands  full  of  the  wet 
powder ;  but  if  the  powder  fhoiild  be  too  wxt  to  flick 
to  the  cotton,  put  more  in  the  pan,  fo  as  to  keep  a 
continual  fnpply  till  the  match  is  all  wound  up  ;  you 
•may  wind  it  as  clofe  on  the  frame  as  you  pleafe,  fo  that 
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it  do  not  flick  together;  when  the  frame  is  full, 

take  it  off  the  points,  and  fift  diy  moul-powder 

both  Tides  the  match,  till  it  appear  quite  dry  ;  in  wm- 

ter  the  match  wfill  be  a  fortnight  before  it  is  fit  for  -.J 

ufe  ;  when  it  is  thoroughly  dry,  cut  it  along  the  out- 

fide  of  one  of  the  Tides  of  the  frame,  and  tie  it  up  in 

fit  ins  for  ufe. 

N.  B.  The  match  mull  be  wound  tight  on  the* 
fiTimes. 

The  ingredients  for  the  matchy  are,  cotton  i  lb.  1 2  or* 
faltpetre  i  lb.  fpirit  of  v^^ine  2  quarts,  w^atcr  3  quarts, 
ifinglafs  3  gills,  and  meal-powder  i  lb.  To  difiblvc 
4  oz.  of  ifinglafs,  take  3  pints  of  water, 
zd  39.  Touch-piper  for  capping  of  Serpents,  Crackers,  8cc, 

Idiftblve,  in  fpirits  of  wine  or  vinegar,  a  little  falt¬ 
petre  ;  then  take  fome  purple  or  blue  paper,  and  wet 
it  with  this  liquor,  and  when  diy  it  will  be  fit  for  ufe  ; 
when  you  pafte  this  paper  on  any  of  your  works,  take 
care  that  the  pafte  does  not  touch  that  part  which  is 
to  burn.  The  method  of  ufing  this  paper  is  by  cut¬ 
ting  it  into  flips,  long  enough  to  once  round  the 
mouth  of  a  ferpent,  cracker.  See,  When  you  pafte  01; 
thefe  flips,  leave  a  little  above  the  mouth  of  the  cafe 
not  pafted ;  then  prime  the  cafe  w'ith  meal-powder,  and 
tw  ill  the  paper  to  a  point. 

Sect.  II.  Of  Moulds,  Cafesy  Mixture y  Injlru^ 

mentSy  Idc, 

42.  Rocket  moulds. 

As  the  performance  of  rockets  depends  much  on 
their  moulds,  it  is  rcqiiifite  to  give  a  definition  of  them 
and  their  proportions  :  They  are  made  and  proportion¬ 
ed  by  the  diameter  of  their  orifice,  which  are  divided 
into  zz  parts.  Fig.  6.  reprefents  a  mould  made  by 
its  diameter  AB  ;  Its  height  from  C  to  H'is  6  diame¬ 
ters  and  2  thirds ;  from  D  to  E  is  the  height  of  the 
foot,  wdiich  is  i  diameter  and  2  thirds  ;  F  the  choak 
or  cylinder,  w  hofe  height  is  i  diameter  and  T-3d  ;  it 
mull  be  made  out  of  the  fame  piece  as  the  foot,  and 
fit  tight  in  the  mould;  G  an  iron  pin  that  goes  through 
the  cylinder  to  keep  the  foot  fall;  ;  11  the  nipple, 
which  is  4  diameter  high,  and  z-jds  thick,  and  of 
the  fame  piece  of  metfd  as  the  former  I,  wdiofe  height 
is  3  \  diameters,  and  at  the  bottom  is  i-3d  of  the  dia¬ 
meter  thick,  and  from  thence  tapering  to  i-6tli  of  the 
diameter.  7'he  Ix'ft  wi\y  to  fix  the  piercer  in  tlie  cylin¬ 
der,  is  to  make  that  part  below  the  nipple  long  enough 
to  go  quite  through  the  foot,  and  rivet  at  bottom. 

Fig'.  7.  is  a  former  or  roller  for  the  cafes,  whofe  length 
from  the  handle  is  7I  diameters,  and  its  diameter 
2-3ds  of  the  bore.  Fig.  8.  the  end  cf  the  former, 
wdiich  is  of  the  fame  thicknefs,  and  i  diameter  and 
2-3ds  long  ;  the  fmall  part,  which  fits  into  the  hole  in 
the  end  of  t-he  roller  w'lien  the  cafe  is  pinching,  is  i-6th 
and  \  of  the  mould’s  diKineter  thick.  F'l'g.  9.  the  fiiil 
drift,  which  mull  be  6  diameters  from  the  handle  ;  and 
this,  as  wrtdl  as  all  other  rammers,  mull  be  a  little  thin¬ 
ner  than  the  former,  to  prevent  the  facking  of  the  pa¬ 
per  when  you  ere  driving  in  the  charge.  In  the  end 
of  this  rammer  is  a  hole  to  fit  6vcr  the  piercer :  the 
line  K  marked  on  this  is  2  diameters  and  r-3d  from 
the  handle  ;  fo  that,  wfiieii  you  arc  filling  the  rocket, 
this  line  appears  at  top  of  the  cafe  :  you  muft  then  take 
the  2d  rammer  (fig.  jc.)  w'hich  from  the  handle  is  4 
4  S  2  diameters, 
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Of  MoiiMs,  (diameters,  and  the  hole  for  the  piercer  13  xl-  diameter 
II*  is  the  fiiort  and  folid  drift  which  yon 
when  you  have  filled  the  cafe  as  high  as  the  top  of 
w— Y-—-  the  piercer. 

Rammers  mull  have  a  collar  of  brafs  at  the  bottom, 
to  keep  the  \vood  from  fpreading  or  fplittiiig,  and  the 
fame  proportion  mufl  be  given  to  all  moulds,  from  i  oz. 
to  6  lb.  We  mentioned  nothing  concerning  the  handles 
of  the  rammers  ;  however,  if  their  diameter  be  equal 
to  the  bore  of  the  mould,  and  2  diameters  long,  it  will 
be  a  very  good  proportion  :  but  the  fliorter  you  can 
ufe  them,  the  better  ;  for  the  longer  the  drift,  the  hfs 
will  be  the  preffure  on  the  compofition  by  the  blow  gi¬ 
ven  with  the  mallet. 


Dimer/ions  for  Rochet  Moulds ^  If  the  Rochets  are  rammed 
JoJuL 


Weiglit 

Length  of  tlie'Interior diameter 

Height  of 
the  nipples. 

of  rock¬ 

moulds  without 

of  the  moulds. 

ets. 

their  feet. 

lb.  oz. 

Inches. 

Inches. 

Inches. 

6  0 

34,7 

3.5 

I  >5 

4  0 

38,6 

2,9 

1,4 

2  0 

13,35 

2,1 

1,0 

I  0 

12,25 

i»7 

0,85 

0  8 

10,125 

Oj6 

c  4 

7.75 

1,125 

0  2 

6,2 

0,9 

0,45 

0  I 

4>9 

0,7 

0,35  * 

0  i 

3>9 

0,55 

0,25 

6  drams 

3^5 

0,5 

0,225 

4  drams 

2,2 

o>3 

0,2 

The  diameter  of  the  nipple  mufl  always  be  equal  to 
that  of  the  former. 

The  thicknefs  of  the  moulds  is  omitted,  being  very 
immaterial,  provided  they  are  fubflantial  and  flrong. 

Our  author  advifes  thofe  who  make  rockets  for  pri¬ 
vate  amufement,  not  to  ram  tliem  folid ;  for  it  requires 
a  very  fldlful  hand,  and  an  expenfive  apparatus  for 
boring  them,  which  will  be  fhovvn  hereafter.  Driving 
of  rockets  folid  is  the  moft  expeditious  method,  but 
not  fo  certain  as  ramming  them  over  a  piercer. 

41.  Moulds  for  Wheel^cafes  or  Serpents* 

Fig.  12.  reprefents  a  mould,  in  which  the  cafes  are 
drove  folid;  L  the  nipple  (a),  with  a  point  (b)  at  top, 
which,  when  the  cafe  is  fdling,  ferves  to  flop  the 
neck,  and  prevent  the  compofition  from  falling  out, 
which  without  this  point  it  would  do  ;  and,  in  confe- 
quence,  the  air  would  get  into  the  vacancy  in  the 
charge,  and  at  the  time  of  firing  caiife  the  cafe  to 
burft.  Thefe  fort  of  moulds  are  made  of  any  length 
or  diameter,  according  as  the  cafes  are  required  ;  but 
the  diameter  of  the  rollers  mufl  be  equal  to  half  the 
bore,  and  the  rammers  made  quite  folid. 

47.  To  roll  Rocket  and  other  Cafes. 

^  Sky-rocket  cafes  are  to  be  made  61  of  their  exte¬ 
rior  diameter  long ;  and  all  other  cafes  that  are  to  be 
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filledjii  moulds  mull  be  as  long  as  the  moulds,  within  of  Mou] 
half  its  interior  diameter.  Cafes,  Mix.^ 

Rocket  cafes,  from  the  fnialleft  to  4  or  6  lb.  are 
generally  made  of  die  ftrongell  fort  of  cartridge  ^  j 

per,  and  rolled  dry  ;  but  the  large  fort  are  made  of 
paited  palleboard.  As  it  is  very-  difficult  to  roll  the 
ends  of  the  cafes  quite  even,  the  bell  way  will  be  to 
keep  a  pattern  of  the  paper  for  the  different  forts  of 
cafes;  which  pattern  fhotild  be  fomewhat  longer  than 
the  cafe  It  is  defigned  for,  and  on  it  marked  the  num¬ 
ber  of  flieets  required,  which  will  prevent  any  paper 
being  cut  to  wafle.  Having  cut  your  papers  of  a  pro¬ 
per  fize,  and  the  lall  fheet  for  each  cafe  with  a  dope  at 
one  end,  fo  that  when  the  cafes  are  rolled  it  may  form 
a  fpiral  line  round  the  oiitfide,  and  that  this  Hope  may 
always  be  the  fame,  let  the  pattern  be  fo  cut  for  a 
guide.  Before  you  begin  to  roll,  fold  down  one  end  of 
the  firll  fheet,  fo  far  that  the  fold  will  go  2  or  3  times 
round  the  former  :  then,  on  the  double  edge,  lay  the 
farmer  with  its  handle  off  the  table  ;  and  when  you 
have  rolled  on  the  paper  within  2  or  3  turns,  lav 
the  next  fheet  on  that  part  which  is  loofe,  and  roll  it 
all  on. 

Having  thus  done,  you  mufl  have  a  fmooth  board, 
about  20  inches  long,  and  equal  in  breadth  to  the 
length  of  the  cafe.  In  the  middle  of  this  board  muft 
be  a  handle  placed  lengthwife.  Under  this  board  lay 
your  cafe,  and  let  one  end  of  the  board  lie  on  the 
table  ;  then  prefs  hard  on  it,  and  pufli  it  forwards, 
hlch  will  roll  the  paper  veiy-  tight :  do  this  three  or  four 
times  before  you  roll  on  any  more  paper.  This  mufl 
be  repeated  eveiy’  other  fheet  of  paper,  till  the  cafe  is 
thick  enough  ;  hut  if  the  rolling  board  be  drawn  back¬ 
wards,  it  will  loofen  the  paper:  you  are  to  obferve,  when 
you  roll  on  the  lall  flieet,  tliat  the  point  of  the  Hope 
be  placed  at  the  fmall  end  of  the  roller.  Having  rolled 
your  cafe  to  fit  the  mould,  pufh  in  the  fmall  end  of  the 
former  F,  about  i  diameter  from  the  end  of  the  cafe, 
and  put  in  the  end-piece  within  a  little  diflancc  of 
the  former ;  then  give  the  pinching  cord  one  tiiru 
round  the  cafe,  between  the  feunner  and  the  end-piece ; 
at  firll  pull  eafy,  and  keep  moving  the  cafe,  which 
will  make  the  neck  fmooth,  and  without  large  wrinkles.. 

When  the  cafes  are  hard  to  clioak,  let  each  llieet  of 
paper  (except  the  firll  and  lall,  in  that  part  where  the 
neck  is  formed)  be  a  little  moillened  with  water  ;  im¬ 
mediately  after  you  have  llruck  the  concave  llroke,  '' 

bind  the  neck  of  the  cafe  round  with  fmall  twine,  which 
mull  not  be  tied  in  a  knot,  but  fakened  with  two  or 
three  hitches. 

Having  thus  pinched  and  tied  the  cafe  fo  as  not  to 
give  way,  put  It  into  the  mould  without  its  foot,  and 
with  a  mallet  drive  the  former  hard  on  the  cnd'piece, 
which  will  force  the  neck  clofe  and  fmooth.  'i’hls  done,, 
cut  the  cafe  to  its  proper  length,  allowing  from  the 
neck  to  the  edge  of  the  mouth  half  a  diameter,  which 
is  equal  to  the  height  of  the  nipple  ;  then  take  out 
the  former,  and  drive  the  cafe  over  the  piercer  with 
the  long  rammer,  and  the  vent  will  be  of  a  proper  fize. 

Wheel' cafes  mull  be  drove  on  a  nipple  witli  a  point  to, 

clofc 


/  to  bear  the  fame  proportion  as  thofe  for  rockets. 

\  J  round  bit  of  brafs,  equal  in  length  to  the  neck  of  the  cafe,  and  flat  at  the  top., 
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clofe  neck,  ai.d  m.ike  tlie  vent  of  the  fi/e  required; 

Cafes  Mix- 'vvliicb,  iii  liiuH  cafes,  Is  f^ciiLTsliy  -i;  ot  their  interior 
diameter.  As  it  is  very  ohen  difficult,  when  the  cafes 

rolled,  to  draw  tlie  roller  out,  you  may  make  a 
hole  through  the  handle,  and  pat  in  it  a  fmall  iron  pin, 
by  which  you  may  eafiiy  turn  tlie  former  round  and 
pull  it  out.  Ficr.  17.  fhows  the  method  of  pinching 
cafes ;  P  a  treddle,  which,  when  picked  hard  with  the 
foot,  will  draw  the  cord  tighi,  and  force  the  neck  as 
clofe  as  you  plcafe  ;  (^a  fmall  wheel  or  pulley,  with  a 
groove  round  it  for  the  cord  to  run  in. 

Cafes  are  commonly  rolled  wet,  for  wdieels  and  fix¬ 
ed  pieces  ;  and  when  they  r4re  required  to  contain  a 
great  length  of  charge,  the  metliod  of  making  tht>re 
t  ales  is  thus :  Your  paper  mull  be  cut  as  ufual,  only 
the  lail  fiieet  mull  not  be  cut  with  a  dope :  having 
vour  paper  ready,  pafle  each  flicct  on  one  fide  ;  then 
fold  down  the  lirfl  fheet  as  before  directed  :  but  he 
careful  that  the  pafle  do  not  touch  the  upper  part  of 
the  fold ;  for  if  the  roller  be  wetted,  it  will  tear  the 
paper  in  drawing  it  out.  In  pafling  the  lafl  fheet,  ob- 
ferve  not  to  wet  the  lafl  turn  or  two  in  that  part  where 
it  is  to  be  pinched;  for  if  that  part  be  damp,  the  pinch¬ 
ing  cord  will  flick  to  it,  and  tear  the  paper ;  therefore, 
when  you  choak  thefe  cafes,  roll  a  hit  of  dry  paper 
once  round  the  cafe,  before  you  put  on  the  pinching 
cord  ;  but  this  hit  of  paper  mull  be  taken  off  after  the 
cafe  is  choaked.  The  rolling  board,  and  all  other  me¬ 
thods,  according  to  lire  former  diredtions  for  the  rolling 
and  pinching  of  cafes,  mufl  be  ufed  to  thefe  as  well  as 
all  other  cafes. 

43.  T'o  male  T'cur billon  Cafes* 

Thofe  fort  of  cafes  are  generally  made  about  8  dia¬ 
meters  long  ;  but  if  veiy  large,  7  will  be  fuflicient : 
tourbillons  will  anfwer  very  well  from  4  oz.  to  2  lb. 
but  when  larger  there  is  no  certainty.  The  cafes  are 
bcfl  rolled  wet  with  pafle,  and  the  lafl  fheet  mull  have 
a  flraight  edge,  fo  that  the  cafe  may  be  all  of  a  thlck- 
nefs  :  when  you  have  rolled  your  cafes  after  the  man¬ 
ner  of  wheel-cafes,  pinch  them  at  one  end  quite  clofe  ; 
tl  en  with  the  rammer  drive  the  ends  down  flat,  and 
afterwards  ram  in  about  i-3d  of  a  diameter  of  dried 
clay.  The  diameter  of  the  fonner  for  thefe  cafes  mufl 
be  the  fame  as  for  fley-rockets. 

N.  B.  Tourbillons  arc  to  be  lammed  in  moulds 
without  a  nipple,  or  in  a  mould  without  its  foot. 

44.  Balloon  Cafes,  or  Paper  Shell}. 

Firfl,  you  mufl  have  an  oval  former  turned  of 
fmooth  wood  ;  then  pafle  a  quantity  of  brown  or  car¬ 
tridge  paper,  and  let  it  lie  till  the  palle  has  quite 
foaked  through  ;  this  done,  rub  the  former  with  foap 
or  greafe,  to  prevent  the  paper  from  flicking  to  it ; 
then  lay  the  paper  on  in  fmall  flips,  till  you  liave  made 
it  I -3d  of  the  thlcknefs  of  the  flicl]  intended.  Flaving 
thus  done,  fet  it  to  dry  ;  and  w'lien  diy,  cut  it  round 
the  middle,  and  the  two  halves  will  eafily  come  off :  but 
obferve,  when  you  cut,  to  leave  about  i  inch  not  cut, 
which  will  make  the  halves  join  mucli  better  than  if 
quite  feparated.  When  you  have  feme  ready  to  join, 
place  the  halves  even  together,  pafle  a  flip  of  paper 
round  the  opening  to  hold  them  together,  and  let  that 
dry  ;  then  lay  on  paper  all  over  as  before,  everywhere 
equal,  excepting  that  end  which  goes  downwards  in 
the  mortar,  which  may  be  a  little  thicker  than  the 
jell ;  for  that  part  which  receives  the  blow  from  the 
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powder  in  the  chamber  of  the  mortar  confequcntly  rc-Of  Moul  !;, 
quires  the  greatefl  llrcngth.  When  the  fhell  Is 
ly  dry,  burn  a  round  vent  at  top,  with  fqiiare  h*on, 
large  enough  for  the  fuze  :  this  method  will  do  for  hal-  —y 
loons  from  4  inehes  2-5 ths,  to  8  inches  diameter  ;  hut 
If  they  are  larger,  or  required  to  be  thrown  a  great 
height,  let  the  iirll  {hell  be  turned  of  elm.,  Inftead  of 
being  made  of  paper. 

For  a  b'llloon  of  4  inches  2-5ths,  let  tl-c  former  be 

3  inehes  i-Sth  diaincler,  and  5  inches  long.  For  a 
ballo  n  of  5  f  inches,  the  diameter  of  the  former  miill  be 

4  inches,  and  8  inehes  long.  For  a  balloon  of  8  inehes, 
let  tlie  diameter  of  the  former  be  5  inches  and  i5-i6ths, 
and  II  Inches  7*8ths  long.  For  a  lo-iiich  balloon,  b.t 
the  former  be  7  inches  3-i6ths  diameter,  and  14!  inch¬ 
es  long,  d'lie  thicknels  of  a  flrell  for  a  balloon  of  4 
inches  2«5ths,  mull  be  |  inch.  For  a  balloon  of  5  i- 
inches,  let  the  thicknefs  of  the  paper  be  5-8ths  of  an 
inch.  For  an  8-Inch  balloon,  7-8ths  of  an  inch.  And 
fora  1  o-inch  balloon,  let  the  fliell  be  I  inch  i-8th 
thick. 

Shells  that  are  defigned  for  flars  only,  may  be  made 
quite  round,  and  the  thinner  they  ar-e  at  the  opening, 
the  better;  for  if  they  are  too  flrong,  the  liais  are 
apt  to  break  at  the  hurlling  of  the  fhell ;  when  you  are 
making  the  fhell,  make  ulc  of  a  pair  of  calibres,  or  a 
roiiiid  gage,  fo  that  you  may  not  lay  the  ])aper  thick¬ 
er  in  one  place  than  another  ;  and  alfo  to  know  when 
the  fhell  is  of  a  proper  thlcknefs.  Balloons  mull  al¬ 
ways  be  made  to  go  eafy  into  the  mortars. 

Cafes  for  tllutnination  Portfires.  'Fhefe  mufl  be  made 
very  thin  of  paper,  and  rolled  on  formers,  from  2  to 
5-8thsofan  inch  diameter,  and  from  2  to  6  inches 
long  :  they  are  pinched  clofe  at  one  end,  and  left  open 
at  the  other.  When  you  fU  them,  put  in  but  a  little 
compofitlan  at  a  time,  and  ram  it  in  lightly,  fo  as  not 
to  break  the  cafe :  3  or  4  rounds  of  paper,  with 
the  lafl  round  paflcd,  will  be  flrong  enough  for  thefe 
cafes. 

Cafes  and  wov^ds  for  common  Portfires*  Common  port¬ 
fires  arc  intended  purpofely  to  fire  the  works,  their 
fire  being  very  flow,  and  the  heat  of  the  flame  fo  in- 
tenfe,  that.  If  applied  to  rockets,  leaders,  6<c.  it  will  fire 
them  immediately.  Port-fires  may  be  made  of  any  length, 
bill  are  fcldoin  made  more  than  21  inches  long :  the 
interior  diameter  of  port -fire  moulds  fliould  be  10-1 6ths 
of  an  inch,  and  the  diameter  of  the  former  4  an  inch. 

The  cafes  mull  be  rolled  wet  with  pafle,  and  one  end 
pinched,  or  folded  down.  The  moulds  fliould  be  made 
of  brafs,  and  to  take  in  two  pieces  length  wife;  when  the 
cafe  is  in  the  two  fides,  they  are  held  together  by  brafs 
rings,  or  lioops,  which  are  made  to  fit  over  the  (;Mt- 
fide.  The  bore  of  the  mould  mufl  not  he  made  quite 
through,  fo  that  there  will  be  no  occafion  for  a  fooU 
Thofe  port-fires,  when  ufed,  are  held  in  copper  foc- 
kets,  fixed  on  the  end  of  a  long  flick  :  thefe  fockets 
arc  made  like  pui  trcrayons,  only  with  a  Tcrew  iiiflcad 
of  a  ring. 

45.  Of  mixing  the  Compoftt tons. 

The  performance  of  the  principal  part  of  fire-worka  ^ 
depends  much  on  the  compofitioiis  being  well  mixed  ; 
therefore  great  care  mufl  be  taken  in  this  part  of  the 
work,  particularly  for  the  compofition  for  Iky-rockets* 

V/hen  you  have  4  or  5  pounds  of  ingredients  to  mix,  , 
which  is  a.  fufficient  quantity  at  a  time  (for  a  larger 

proportion 
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ture 

n:ents. 


Of  ‘VToiiM?, proportion  will  not  do  fo  well),  firfl:  put  the  different 
Carcs^,^^h.  Jjigj-edients  together  ;  then  work  them  about  with  your 
hands,  till  you  think  they  are  pretty  well  incorporated: 
-  after  which  put  them  into  a  lawn  fieve  with  a  receiver 
and  top  to  it ;  and  if,  after  it  is  fifted,  any  remains  that 
will  not  pafs  through  the  fieve,  giind  it  again  till  fine 
enough  ;  and  if  it  be  twice  fifted,  it  will  not  be  amifs  ; 
but  the  compofitions  for  wheels  and  common  works  are 
not  fo  material,  nor  need  be  fo  fine.  But  in  all  fixed 
works,  from  which  the  fire  is  to  play  regular,  the  in¬ 
gredient  muff  be  very  fine,  and  great  care  taken  in 
mixing  them  well  together  ;  and  obferve,  that  in  all 
compofitions  wherein  are  fteel  or  iron  filings,  the  hands 
muff  not  touch  ;  nor  will  any  works  which  have  iron 
or  fteel  in  their  charge  keep  long  in  damp  weather,  un- 
Icfs  properly  prepared,  according  to  the  following  di- 
re6lions. 


46.  'To  preferve  Steel  or  Iron  filings 

It  fometimes  may  happen,  that  fire-works  may  be 
required  to  be  kept  a  long  time,  or  fent  abroad  ;  nei¬ 
ther  of  which  could  be  done  with  brilliant  fires,  if 
made  with  filings  unprepared  ;  for  this  reafon,  that  the 
•faltpetre  being  of  a  damp  nature,  It  caufes  the  iron  to 
ruff  ;  the  confequence  of  which  Is,  that  when  the 
works  are  fired,  there  will  appear  but  very  few  bril¬ 
liant  fparks,  but  inffead  of  them  a  number  of  red  and 
droffy  fparks  5  and  befides,  the  charge  will  be  fo 
much  weakened,  that  if  this  was  to  happen  to  wheels, 
the  fire  will  hardly  be  ftrong  enough  to  force  them 
round.  But  to  prevent  fuch  accidents,  prepare  your 
tilings  thus  :  Melt  in  a  glazed  earthen  pan  fome  brim- 
ffone  over  a  flow  fire,  and  when  melted  throw  in  fome 
filings ;  which  keep  ft ir ring  about  till  they  are  cover¬ 
ed  with  brimftone  :  this  you  muff  do  while  it  is  on 
V  the  fire  ;  then  take  it  off,  and  ffir  it  very  quick  till 
t:old,  when  you  mull  roll  it  on  a  board  wuth  a  wooden 
roller,  till  you  have  broke  it  as  fine  as  corn  powder ; 
after  which  fift  from  it  as  much  of  the  brimftone  as 
you  can.  There  is  another  method  of  preparing  fi¬ 
lings,  fo  as  to  keep  2  or  3  months  in  winter ;  this  may 
be  done  by  rubbing  them  between  the  ftrongeft  fort  of 
brown  paper,  which  before  has  been  moiftened  wuth 
lintfecd  oil 

N.  B.  If  the  brimftone  fliould  take  fire,  you  may 
put  it  out,  by  covering  the  pan  clofe  at  top  :  it  is  not 
of  much  fignification  what  quantity  of  brimftone  you 
ufe,  fo  that  there  is  enough  to  give  each  grain  of  iron 
a  coat  ;  but  as  much  as  will  cover  the  bottom  of  a 
pan  of  about  i  foot  diameter,  will  do  for  5  or  6  pound 
of  filings,  or  caft-iron  for  gerbes. 

47.  To  drive  or  ram  Sky^rochf^ts,  Scc» 

Rockets  drove  over  a  piercer  muft  not  have  fo 

much  compofition  put  in  them  at  a  time  as  when 
^rove  folid  ;  for  the  piercer,  taking  up  great  part  of 
the  bore  of  the  cafe,  would  caufe  the  rammer  to  rife 
too  high  ;  fo  that  the  preffure  of  it  would  not  be  fo 
great  on  the  compofition,  nor  would  it  be  drove  every¬ 
where  equal.  To  prevent  this,  obferve  tlic  folio \v- 
ing  rule  :  ITat  for  thofe  rockets  which  are  rammed 
over  a  piercer,  let  the  ladle  (c)  hold  as  much  compofi- 
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tion  as.  when  drove,  will  ralfe  the  drift  i  the  interior  Of  Moulds, 
diameter  of  the  cafe,  and  for  thofe  drove  folid  to  con-^'^^^ 
tain  as  much  as  will  raife  it  r  the  exterior  diameter 
the  cafe  :  ladles  are  generally  made  to  go  eafy  in  the  ) 

cafe,  and  the  length  of  the  fcoop  about  i  of  its  own 
diameter.  * 

The  change  of  rockets  muff  always  be  drove  i  dia¬ 
meter  above  the  piercer,  and  on  it  mull  be  rammed 
I -3d  of  a  diameter  of  clay;  through  the  middle  of 
which  bore  a  fmall  hole  to  the  compofition,  that,  when 
the  charge  is  burnt  to  the  top,  it  may  communicate  its 
fire,  through  the  hole,  to  the  liars  in  the  head.  Great 
care  muft  be  taken  to  ftrike  with  the  mallet,  and  with 
an  equal  force,  the  fame  number  of  ftrokes  to  each  ladle- 
full  of  charge  ;  otherwife  the  rockets  will  not  rife  with 
an  uniform  motion,  nor  will  the  compofition  bum  equal 
and  regular :  for  which  reafon  they  cannot  carry  a  pro¬ 
per  tail;  for  it  will  break  before  the  rocket  has  got  half 
way  up,  inftead  of  reaching  from  the  ground  to  the  top, 
where  the  rocket  breaks  and  dlfperfes  the  ftars,  rains, 
or  whatever  is  contained  In  the  head.  When  you 
are  ramming,  keep  the  drift  conftantly  turning  or 
moving  ;  and  when  you  ufe  the  hollow  i-ammers,  knock 
out  of  them  the  compofition  now  and  then,  or  the 
piercer  will  fpllt  them.  To  a  rocket  of  4  oz.  give 
to  each  ladle-fnil  of  charge  1 6  ftrokes ;  to  a  rocket  of 
I  lb.  28  ;  to  a  2-poundcr,  36 ;  to  a  4-pounder,  42} 
and  to  a  6-poirnder,  56-:  but  rockets  of  a  larger  fort 
cannot  be  drove  well  by  hand,  but  muft  be  rammed 
with  a  machine  made  in  the  fame  manner  as  thofe  for 
driving  piles. 

The  method  of  ramming  of  wheel-cafes,  or  any  other 
fort,  in  whldi  the  charge  is  drove  folid,  is  much  the 
fame  as  iky-rockets ;  for  the  fame  proportion  may  be 
obferved  in  the  ladle,  and  the  fame  number  of  ftrokes 
given,  according  to  their  diameters,  all  cafes  being  di- 
llinguifhed  by  their  diameters.  In  this  manner,  a  cafe, 
whofe  bore  is  equal  to  a  rocket  of  4  oz.  is  called  a 
4-0Z,  cafe,  and  that  which  is  equal  to  an  8-oz  rocket 
an  8-oz.  cafe,  and  fo  on,  according  to  the  different 
rockets. 

Having  taught  the  method  of  ramming  c«nfes  in 
moulds,  we  lhall  here  fay  fomething  concerning  thofe 
filled  without  moulds ;  which  method,  for  ftrong  pafted 
cafes,  will  do  extremely  well,  and  fave  the  expence  of 
making  fo  many  moulds.  The  reader  muft  here  ob¬ 
ferve,  when  he  fills  any  fort  of  cafes,  to  place  the  mould 
on  a  perpendicular  block  of  wood,  and  not  on  any  place 
that  is  hollow ;  for  we  have  found  by  experience,  that 
when  cafes  were  rammed  on  driving  benches,  which 
were  formerly  ufed,  the  works  frequently  mifearried, 
on  account  of  the  hollow  refillance  of  the  benches, 
which  oft  jarred  and  loofened  the  charge  in  the  cafes  ; 
but  this  accident  nercr  happens  when  the  driving  blocks 
are  ufed  (d). 

When  enfes  are  to  be  filled  without  moulds,  pro¬ 
ceed  thus.  Have  fome  nipples  made  of  brafs  or  iron, 
of  fevcral  forts  and  fizes,  in  proportion  to  the  cafes, 
and  to  ferew  or  fix  in  the  top  of  the  driving  block  $ 
when  you  have  fixed  in  a  nipple,  make,  at  about 

inch 


(c^  A  copper  fcoop  with  a  wooden  handle. 

(d)  a  piece  cf  hard  wood  in  the  form  of  an  anvil  block. 
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Of  M  Inch  from  it,  a  fquaro  hole  in  the  block,  6  inches  deep 
Catss,  i  inch  diameter;  then  have  a  piece  of  wood,  6  inch- 

es  longer  than  the  cafe  intended  to  be  filled,  and  2  inches 
nients^^^  fqiiare  ;  on  one  fide  of  it  cut  a  groove  almoft  the  length 
ot  the  cafe,  whofe  breadth  and  depth  inufl  be  fufiicient 
to  cover  near  4  ^he  cafe  ;  then  cut  the  other  end  to  fit 
•  the  h*>le  in  the  block,  but  take  care  to  cut  it  fo  that 
the  groove  may  be  of  a  proper  diflance  from  the  nipple; 
this  half  mould  being  made  and  fixed  tight  in  the  block, 
cut,  in  another  piece  of  wood  nearly  of  the  fame  length 
as  the  cafe,  a  groove  of  the  fame  diincnfions  as  that  in 
the  fixed  piece  ;  then  put  the  cafe  on  the  nipple,  and 
with  a  cord  tie  it  and  the  2  half-moulds  together,  and 
your  cafe  will  be  ready  for  filling. 

The  dimenfions  of  the  above -defer ibea  half-moulds 
are  proportionable  for  cafes  of  8  ounces ;  but  notice 
muft  be  taken,  that  they  differ  in  fize  in  proportion  to 
the  cafes. 

Note,  The  clay,  mentioned  in  this  article,  mull  be 
prepared  after  this  manner  :  Get  fome  clay,  in  which 
there  is  no  flones  nor  fand,  and  bake  it  in  an  oven  till 
quite  diy^ ;  then  take  it  out  and  beat  it  to  a  powder,  and 
afterwards  fift  it  through  a  common  hair-fieve,  and  it 
will  be  fit  for  ufe. 

48.  Proportion  of  MaUels, 

The  bell  wood  for  mallets  is  dry  beech.  If  a  perfon 
ufes  a  mallet  of  a  moderate  fize,  in  proportion  to  the 
rocket,  according  to  his  judgment,  and  if  the  rocket  fuc- 
ceeds,  he  may  depend  on  the  reft,  by  ufing  the  fame  mal¬ 
let  ;  yet  it  will  be  neceffary  that  cafes  of  different  forts  be 
drove  with  mallets  of  dift'erent  fizes. 

The  following  proportion  of  the  mallets  for  rockets 
of  any  fize,  from  i  oz.  to  6  lb.  may  be  obferved  ;  but 
as  rockets  are  feldom  made  lefs  than  i  oz.  or  larger 
than  6  lb.  we  (hall  leave  the  management  of  them  to 
the  curious  ;  but  all  cafes  under  i  02.  may  be  rammed 
with  an  oz.  rocket  mallet.  Your  mallets  will  ftrike 
more  folid,  by  having  their  handles  turned  out  of  the 
fame  piece  as  the  head,  and  made  in  a  cylindrical  form^ 
Let  their  dimenfions  be  worked  by  the  diameters  of  the 
rockets  ;  for  example  ;  let  the  thicknefs  of  the  head  be 
3  diameters,  and  its  length  4,  and  the  length  of  the 
handle  5  diameters,  whofe  thicknefs  muft  be  in  propor¬ 
tion  to  the  hand. 

49.  Proportion  of  Siy^rochetsy  and  manner  of  heading 
them. 

Tig.  13.  reprefents  a  rocket  complete  without  its 
flick,  whofe  length  from  the  neck  is  5  diameters  i-6th  : 
the  cafes  fhould  always  be  cut^to  this  length  after  thgy 
are  filled.  M  is  the  head,  which  is  2  diameters  high, 
and  I  diameter  i-6th  4  in  breadth  ;  N  the  cone  or  cap, 
whofe  perpendicular  height  muft  be  1  diameter  i-3d. 
Fig.  14.  the  collar  to  which  the  head  is  fixed  ;  this  is 
turned  out  of  deal  or  any  light  wood,  and  its  exterior 
diameter  muft  be  equal  to  the  interior  diameter  of  the 
head;  i-6th  will  be  fufficient  for  its  thicknefs,  and 
round  the  outfide  edge  mull  be  a  groove  ;  the  interior 
diameter  of  the  collar  muft  not  be  quite  fo  wide  as  the 
exterior  diameter  of  the  rocket ;  when  this  is  to  be 
glued  on  the  rocket,  you  muft  cut  two  or  three  rounds  of 
paper  off  the  cafe,  which  will  make  a  fhoulder  for  it  to 
reft  upon.  Fig.  1 5.  a  former  for  the  head  ;  two  or  three 
rounds  of  paper  well  pafted  will  be  enough  for  the 
head,  which,  when  rolled,  put  the  collar  on  that  part 
of  the  former  marked  0,  which  muft  fit  the  infide  of 
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It ;  then,  with  the  pinching  cord  pinch  the  bottom  of  Of  Moulds, 
the  head  into  the  groove,  and  tie  it  with  fmall  twine.  Cafes  Mix- 
Fig.  16.  a  former  for  the  cone.  To  make  the  caps, 
cut  your  paper  In  round  pieces,  equal  in  diameter  to  — J 
twice  the  length  of  the  cone  you  intend  to  make  ;  which 
pieces  being  cut  Into  halves  will  make  two  caps  each, 
without  wailing  any  paper ;  having  formed  the  caps, 
pafte  over  each  of  them  a  thin  white  paper,  which  muft 
be  a  little  longer  than  the  cone,  fo  as  to  proje6l  about 
4  an  inch  below  the  bottom  :  this  projeiftion  of  paper, 
being  notched  and  palled,  ferves  to  fallen  the  cap  to 
the  head. 

When  you  load  the  heads  of  your  rockets,  with  ftars, 
rains,  ferpents,  crackers,  fcrolls,  or  any  thing  clfe,  ac¬ 
cording  to  your  fancy,  remember  always  to  put  i  ladle- 
fall  of  meal-powder  Into  each  head,  which  will  be  enough, 
to  biirft  the  head,  and  difperfe  the  liars,  or  whatever jt 
contains  :  when  the  heads  arc  loaded  with  any  fort  of 
cafes,  let  their  mouths  be  placed  downwards  ;  and  after 
the  heads  are  filled,  pafte  on  the  top  of  them  a  piece 
of  paper,  before  you  put  on  the  caps  As  the  fize* 
of  the  liars  often  differ,  it  would  be  needlefs  to  give  an 
exad:  number  for  each  rocket ;  but  this  rule  may  be 
obferved,  that  the  heads  may  be  nearly  filled  with  what¬ 
ever  they  are  loaded. 

50.  Decor  ations  for  Shy-rochets, 

Sky-rockets  bearing  the  pre-eminence  of  all  fire¬ 
works,  it  will  not  be  improper  to  treat  of  their  various 
kinds  of  decorations,  which  are  diredled  according  to 
fancy.  Some  are  headed  with  ftars  of  different  forts^ 
fucli  as  tailed,  brilliant,  white,  blue,  and  yellow  ftars, 

&c. ;  fome  with  gold  and  filver  rain  ;  others  with  fer¬ 
pents,  crackers,  fireferoUs,  marrons ;  and  fome  with 
fmall  rockets,  and  many  otlier  devices,  as  the  maker 
pleafes. 


Dimenfons  and  poife  of  Rochet  flicks^ 


Weight 
of  the 
rocket. 

Length  of 
the  ftitk. 

ThickneL 
at  top. 

Breadth 
at  tup. 

Square  at 
bottom. 

Poife  from 
the  point  of 
the  cone. 

L.  oz. 

F. 

in. 

Inches. 

Inches. 

Inches. 

F. 

in. 

6  0 

H 

0 

1,85 

i  c,75 

4 

4  0 

12 

10 

1,40 

!  0,625 

3 

2  0 

9 

4 

1,125 

1, 

i  0,525 

2 

9» 

I  0 

8 

2 

0,725 

0,80 

.  c>,375 

2 

L 

8 

6 

6 

o>5 

0,70 

0,25 

1 

10,7 

4 

5 

3 

0,3750 

0.55 

'  o>35 

I 

8,5 

2 

4 

I 

0,3 

0.45 

0,15 

I 

3> 

I 

3 

6 

0,25 

0.35 

0,10 

1 1 

0, 

1 

•3 

2 

4 

0,125 

0,20 

0,16 

8 

0, 

X 

t 

lot 

0,1 

c,i5 

5 

0,5 

The  laft  column  on  the  right,  in  the  above  table, 
expreffes  the  diftance  from  the  top  of  the  cone,  where 
the  flick,  when*  tied  on,  fhould  balanai  the  rocket, 
fo  as  to  Hand  in  an  equilibrium  on  one’s  finger  or 
the  edge^of  a  knife.  The  beft  wood  for  the  flicks  is 
dry  deal,  made  thus.  When  you  have  cut  and  planed 
the  flicks  according  to  the  dimenfions  given  in  the  • 
table,  cut,  on  one  of  the  flat  fides  at  the  top,  a  groove 
the  length  of  the  rocket,  and  as  broad  as  the  flick  will 
allow ;  then,  on  the  oppofite  flat  fide,  cut  two  notches 
for  the  cord,  which  ties  on  the  rocket,  to  lie  in ;  o'ne 
of  thefe  notches  muft  be  near  the  top  of  the  ftick, 

8  and 
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Of  Moulin, the  other  tacliu^  the  neck  of  the  rockets;  the 
between  thefe  notches  may  eafily  be  known, 
i  top  of  the  (t-ick  fiiould  always  touch  the  head 

_ _ _ of  the  rocket.  When  your  rockets  and  Hicks  arc 

ready,  lay  the  rockets  in  the  grooves  in  tlie  Hicks, 
and  tic  them  on.  I'liofc  who,  merely  for  curioHty, 
mav  clioofe  to  make  rockets  of  different  fizes,  from 
thoic  expreffed  ia  the  table  of  dlmenlions,  may  find 
tlie  length  of  their  Hicks,  by  making  them  for  rockets, 
from  4  oz.  to  I  lb.  Co  diameters  of  the  rocket  long  ; 
and  for  rockets  above  ilb.  50  or  52  diameters  will  be 
a  good  length  ;  their  thickiiefs  at  top  may  be  about 
4  a  diameter,  and  their  breadth  a  very  little  more  ; 
their  fqiiare  at  bottom  is  generally  equal  to  \  the  thick- 
nefs  at  top.  ISut  although  the  dimeufions  of  the 
Hicks  he  very  nicely  obferved,  you  muH  depend  only 
on  their  balance  ;  for,  without  a  proper  coimterpoife, 
your  rockets,  in  Head  of  mounting  perpendicularly,  will 
take  an  oblique  dire6tion,  and  fall  to  the  ground  before 
they  are  burnt  out. 

^  ».  Boring  Rochets  fwIAch  have  been  driven  fo I’ (K 

Fig.  ^8.  reprefents  the  plan  of  an  apparatus,  or 
lathe,  for  boring  of  rockets.  A  the  large  wheel, 
which  turns  tho  fmall  one  B,  that  works  the  rammer 
C  :  thefe  rammers  are  of  different  fizes  according  to 
the  rockets ;  they  muH  be  of  the  fame  diam.eter  as  the 
top  of  the  bore  intended,  and  continue  that  thicknefs 
a  little  longer  than  the  depth  of  the  bore  required, 
and  tliclr  points  inuH  be  like  that  of  an  augre  ;  the 
thick  end  of  each  rammer  muH  be  made  fquare,  and 
all  of  the  fame  fize,  fo  as  to  fit  Into  one  focket,  where¬ 
in  they  are  faHened  by  a  ferew  D.  E  the  guide 
for  the"  rammer,  which  is  made  to  move  backw^ards 
and  forwards:  fo  that,  after  you  have  marked  the 
rammer  34  diameters  of  the  rocket  from  the  point, 
fet  the  guide,  allowing  for  the  thicknefs  of  the  fronts 
-of  the  rocket  boxes,  and  the  neck  and  mouth  of  the 
n)cket ;  fo  that  when  the  front  of  the  large  b'.5X  is 
clofe  to  the  guide,  the  ranmitr  may  not  go  too  far  up 
the  charge.  F,  boxes  for  holding  the  rockets,  which 
are  made  fo  as  to  fit  one  in  another ;  their  fidcs  muH 
be  equal  in  thicknefs  to  the  difference  of  the  diame¬ 
ters  of  the  rockets,  and  their  interior  diameters  equal 
1*0  the  exterior  diameters  of  the  rockets.  To  prevent 
the  rocket^s  turning  round  while  boring,  a  piece  of 
wood  iniiH  be  placed  againft  the  end  of  the  box  in  the  in- 
fide,  and  prefled  againH  the  tall  of  the  rocket ;  this 
will  alfo  hinder  the  rammer  from  forcing  the  rocket 
backwards.  G,  a  rocket  in  the  box.  H,  a  box  that 
Hides  under  the  rocket-boxes  to  receive  the  borings  for 
the  rockets,  which  fall  through  holes  made  on  purpofe 
in  the  boxes  ;  thefe  holes  mull  be  juH  under  the  mouth 
of  the  rocket,  one  in  each  box,  and  all  to  correfpond 
with  each  other. 

Fig.  19.  is  a  front  view  of  the  large  rocket-box. 
1,  an  iron  plate,  in  which  are  holes  of  different  fizes, 
through  which  the  rammer  paffes :  this  plate  is  fa¬ 
Hened  with  a  ferew  in  the  ce;»^  e,  fo  that  when  you 
change  the  rammer,  you  turn  the  plate  round,  but 
always  let  the  hole  y’ou  are  going  to  life  be  at  tlie 
bottom  :  the  fronts  of  the  other  boxes  muH  have  holes 
in  them  to  correfpond  with  thofe  in  the  plate.  K, 
the  lower  part  of  the  large  box  ;  which  is  made  to  fit 
the  iiifide  of  the  lathe,  that  all  the  boxes  may  move 
auite  Headv. 
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Fig.  20.  is  a  perfpeilivc  view  of  the  lathe,  L,  the  Of  Moulds^ 
guide  for  the  rammer,  which  is  fet  by  the  ferew  at  Mix- 

p  ^  flirt.  tnA...., 

bottom. 

Fig.  2  I .  A  view  of  the  front  of  the  guide  facing  the 
rammer.  M,  an  iron  plate,  of  the  fame  dimenfions 
as  that  on  the  front  of  the  box,  and  placed  in  the  fame 
direction,  and  alfo  to  turn  on  a  ferew  in  the  c  ’utre. 

N,  the  rocket-box  whicli  Hides  backwards  and  for¬ 
wards  :  when  you  have  fixed  a  rocket  in  the  box, 
pufli  it  forwards  againH  the  rammer  ;  and  when  yon 
think  the  fcoop  of  the  rammer  is  full,  draw  the  box 


back,  and  knock  out  the  compofition  :  this  you  mull 
do  till  the  rocket  is  bored,  or  it  will  be  in  danger 
of  taking  fire  ;  and  if  you  bore  in  a  hurry,  wet  the 
end  of  the  rammer  now  and  then  with  oil  to  keep 
it  cool. 

Having  bored  a  number  of  rockets,  you  muH  have 
taps  of  different  forts  according  to  the  rockets.  Thefe 
taps  arc  a  little  longer  than  the  bore  :  but  when  you  ufe 
them,  mark  them  3  4  diameters  trom  the  point,  allowing 
for  the  thicknefs  of  the  rocket’s  neck  ;  then,  holding 
the  rocket  in  one  hand,  you  tap  it  with  the  other.  One 
of  thefe  taps  is  reprefented  by  fig.  22.  They  are  made 
in  the  fame  proportion  as  the  fixed  piercers,  and  arc 
hollowed  their  whole  length. 

52.  Hand  JMachine  ufvd  jor  boring  of  Rockets  injlead  of 
a  Lathe^ 

Thefe  fort  of  machines  anfwer  veiy  well,  though 
not  fo  expeditious  as  the  lathes.  But  they  are  not  fo  ex- 
priifiTe  to  make,  and  they^  may  be  worked  by  one  man  ; 
whereas  the  lathe  will  require  three..  Fig.  23.  repre¬ 
fents  the  machine.  O,  the  rocket  boxes,  which  are 
to  be  fixed,  and  not  to  Hide  as  thofe  in  the  lathe.  FQ^ 
are  guides  for  the  rammers,  that  are  made  tVflide  to¬ 
gether,  as  the  rammer  moves  forward  :  the  rammers  for 
thefe  forts  of  machines  muH  be  made  of  a  proper  length, 
allowing  for  the  thicknefs  of  the  front  of  the  boxes,  and 
the  length  of  the  mouth  and  neck  of  the  cafe  ;  on  the 
fquare  end  of  thefe  rammers  mult  be  a  round  flioulder 
of  iron,  to  turn  agaiiiil  the  outfide  of  the'guide  by 
w'hich  means  the  guides  are  forced  forwards.  R,  the 
Hock  wFich  turns  the  rammer,  and  while  turning  muH: 
be  prefied  towards  the  rocket  by  the  body  of  the  man 
who  works  it ;  all  the  rammers  are  to  be  made  to  fit 
one  Hock. 


fo  male  large  Gerhes. 

Fig.  I.  reprefents  a  wooden  former;  fig.  2.  a  gerbe  Plafc 
complete,  with  its  foot  or  Hand.  The  cafes  forgerbes  ccccxxlx* 
are  made  very  Hroiig,  on  account  of  the  Hreugth  of  the 
compofition  ;  which,  when  fired,  conics  out  with  great 
velocity  :  therefore,  to  prevent  their  burHing,  the  paper 
Hiould  be  palled,  and  the  cafes  made  as  thick  at  the  top 
as  at  the  bottom.  I'hey  Hiould  alfo  have  very  long 
necks,  for  this  reafon  ;  firll,  that  the  particles  of  iron 
will  have  more  time  to  be  heated,  by  meeting  with 
greater  refillance  in  getting  out,  than  with  a  Hiort 
neck,  w’hich  w'ould  be  burnt  too  wade  before  the 
charge  be  confunied,  and  fpoil  the  effedl ;  fecondly., 
that  w'ith  long  necks  the  Hars  will  be  throwm  to  a  great 
height,  and  will  not  fall  before  they  are  fpeiit,  or 
fpread  too  much  ;  but,  wdien  made  to  perfcclion,  wall 
rife  and  fpread  in  fuch  a  manner  as  to  iorm  exactly  a 
wheat- fheaf. 

In  the  ramming  of  gerbes,  there  will  be  no  need  of 
a  mould,  the  cafes  beincr  lufficlently  Hrong  to  fupport 
7  thcmfclves. 
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Of  i^If^ulds.themfelves.  But  you  are  to  be  careful,  before  you  be- 
Cafes,  Mix-  l^ave  a  piece  of  wood  made  to  fit  in  the 

ftniinerTts  done,  the  compofition  will 

&c  "  fall  into  the  neck,  and  leave  a  vacancy  in  the  cafe, 
which  will  caufe  the  cafe  to  bm*ft  fo  foon  as  the 
fire  arrives  at  the  vacancy.  You  mull  likewife  obferve, 
that  the  firll  ladle  of  charge,  or  fecond,  if  you  think 
proper,  be  of  fome  weak  compofition.  When  the  cafe 
is  filled,  take  out  the  piece  of  wood,  and  fill  the  neck 
with  fome  flow'  charge.  Gerbes  are  generally  made 
about  6  diameters  long,  from  the  bottom  to  the  top 
of  the  neck  ;  their  bore  mull  be  i-5th  narrower  at  top 
than  at  bottom.  The  neck  S  is  i-6th  diameter  and 
long.  T,  a  wooden  foot  or  ftaiid,  on  which  the  gerbe 
is  fixed.  This  may  be  made  with  a  choak  or  cylinder 
4  or  5  inches  long  to  fit  the  infide  of  the  cafe,  or  with 
a  hole  in  it  to  put  in  the  gerbe  ;  both  thefe  methods 
will  anfwer  the  fame.  Gerbes  produce  a  moll  bril¬ 
liant  fire,  and  are  very  beautiful  when  a  number  of 
them  are  fixed  in  the  front  of  a  building  or  a  colledlion 
of  fireworks. 

N.  B.  Gerbes  are  made  by  their  diameters,  and  their 
cafes  at  bottom  thick.  The  method  of  finding  the 
interior  diameter  of  a  gerbe  is  thus  :  Suppofing  you 
would  have  the  exterior  diameter  of  the  cafe,  when  made, 
to  be  5  inches,  then,  by  taking  2-4th9  for  the  fides  of 
the  cafe,  there  will  remain  24-  inches  for  the  bore,  which 
will  be  a  very  good  fize.  Thefe  fort  of  gerbes  Ihould 
be  rammed  very  hard. 

54.  Small  Gerbes^  or  mthite  Fountains y 
May  be  made  of  4  oz.  8  oz.  or  i  lb.  cafes,  palled  and 
made  very  Itrong,  of  what  length  you  pleafe  :  but, 
before  you  fill  them,  drive  in  clay  one  diameter  of  their 
orifice  high  ;  and  when  you  have  filled  a  cafe,  bore 
a  vent  through  the  centre  of  the  clay  to  the  com- 
polition  ;  the  common  proportion  will  do  for  the  vent, 
which  mull  be  primed  with  a  flow  charge.  Thefe 
fort  of  cafes,  without  the  clay,  may  be  filled  with  Chi- 
nefe  fire. 

55.  To  moke  Pajlehoard  and  Paper  Mortars, 
ccccxxix-  Fig.  3.  reprefents  a  former,  and  fig.  4.  an  elm  foot, 
for  the  mortar.  Fig.  5.  reprefents  a  mortar  complete  : 
thefe  mortars  are  bell  when  made  with  palleboaid,  well 
palled  befoit!  you  begin  ;  or,  inftcad  of  palle,  you 
may  ufe  glue.  For  a  coehorii  mortar,  which  is  4  in¬ 
ches  2-5  ths  diameter,  roll  the  pafteboard  on  the  former 
l-6th  of  its  diameter  thick ;  and,  when  dry,  cut  one 
end  fmooth  and  even  ;  then  nail  and  glue  it  on  the  up¬ 
per  part  of  the  foot  :  when  done,  cut  off  the  palle- 
board  at  top,  allowing  for  the  length  of  the  mortar  24- 
diameters  from  the  mouth  of  the  powder-chamber; 
then  bind  the  mortar  round  with  a  ftrong  cord  wetted 
with  glue.  U,  the  bottom  part  of  the  foot  i  diame¬ 
ter  2-3d5  broad,  and  i  diameter  high ;  and  that  part 
which  goes  into  the  mortar  is  2-3ds  of  its  diameter 
high.  W,  is  a  copper  chamber  for  powder,  mad&  in 
a  conical  form;  and  is  i-3d  of  the  diameter  wide,  i4- 
of  its  own  diameter  long.  In  the  centre  of  the  bot¬ 
tom  of  this  chamber,  make  a  fmall  hole  a  little  way 
down  the  foot ;  this  hole  mull  be  met  by  another  of 
the  fame  fize,  made  in  the  fide  of  the  foot,  as  is  Ihown 
in  the  figure.  If  thefe  holes  are  made  true,  and  a  cop¬ 
per  pipe  fitted  into  both,  the  mortar  when  loaded  will 
prime  itfelf ;  for  the  powder  will  naturally  fall  to  the 
bottom  of  the  firft  hole  ;  then  by  puttliui-  a  bit  of 
VoL.  XV.  Part  11. 
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quick-match  in  tlie  fide  hole,  your  mortar  will  be  ready  ^ 
to  be  fired.  ^ 

Mortars  of  54?  eight  and  ten  Inches  diameter,  may 
be  made  of  paper  or  pafteboard,  by  the  above  me- 
thod,  and  in  the  fame  proportion  ;  but  if  larger,  it 
will  be  bell  to  have  them  made  of  brafs.  N,  B,  'I'he 
copper  chamber  mull  have  a  fmall  rim  round  its^ 
edge  with  holes  in  it,  for  ferews  to  make  it  fall  in  the 
foot. 

Sec'T.TII.  jT^?  load  Alr-haHoonSy  with  the  number 
of  Starsy  SerpentSy  Snahesy  Rain-falls,  i;c,  in 
Shells  of  each  nature. 

56.  Mortars  to  throw  Aigrettesy  isfc\ 

When  you  fill  your  fliells,  you  mull  firft  put  in  the 
ferpents,  rains,  ftars.  See,  or  whatever  they  are  com- 
pofed  of ;  then  the  blowing  powder  ;  but  the  fliells 
mull  not  be  quite  filled.  All  tliofe  things  mull  be  put 
in  at  the  fuze  hole  ;  but  marrons  being  too  large  to  go 
in  at  the  fuze  hole,  mull  be  put  in  before  the  iiifide 
111  ell  be  joined.  When  the  (hells  are  loaded,  glue  and 
drive  In  the  fuzes  very  tight.  For  a  coeliorn  balloon* 
let  the  diameter  of  the  fuze  hole  be  of  an  inch  ; 
for  a  royal  balloon,  whicli  is  near  54  inches  diameter, 
make  the  fuze  hole  l  inch  ^-th  diameter  ;  for  an  8-inch 
balloon,  i  inch  -g-^hs ;  and  for  a  lo-inch  balloon,  I 
inch  4ths. 

Air-balloons  are  divided  into  4  forts ;  viz.  firft,  illu¬ 
minated  balloons  ;  fecond,  balloons  of  ferpents  ;  third* 
balloons  of  reports,  marrons,  and  crackers  ;  and  fourth^ 
compound  balloons.  The  number  and  quantities  of  each 
article  for  the  dilfcrent  (hells  are  as  follow. 

Coehoni  balloon  illuminated.  oz. 

Meal!  A  S  ^  -  "  G 

.Powder  for  the  mortar  -  .  2 

Length  of  the  fuze  compofition,  ^ths  of  an  inch ; 

I  oz.  drove  or  rolled  ftars,  as  many  as  will  nearly  fill 
the  (hell. 

Cnehorn  balloon  of  ferpents.  oz. 

Corn}  ■-  *.  I* 

powder  for  the  mortar  -  •  -  -  2  4 

Length  of  tlie  fuze  compofition  of  an  Inch  : 

half-ounce  cafes  drove  3  diameters,  and  bounced  3  dia¬ 
meters,  and  half'ounce  cafes  drove  2  diameters  and 

bounced  4,  of  each  an  equal  quantity,  and  as  many  of 
them  as  will  fit  in  eafily  placed  head  to  tail. 

Coehorn  balloons  oj  crackers  and  reports.  oz. 

.*  if 

Powder  for  the  mortar  -  -  -  2 

Length  of  the  fuze  compofition  4  ths  of  an  inch.  Re¬ 
ports  4,  and  crackers  of  6  bounces  as  many  as  will  fill 
the  (hell. 

Compound  coehorn  balloons.  oz.  dr. 

powder  I  _■  ^^4 

Powder  for  the  mortar  -  -  ^  4 

Length  of  the  fuze  compofition  J  Jths  of  an  Inch  : 

I  ounce  cafes  drove  34*  diameters  and  bounced  2,  16  ; 
4-  ounce  cafes  drove  4  diameters  and  not  bounced  10  ; 
blue  ftrung  ftars,  1 0 ;  rolled  ftars,  as  many  as  will  com¬ 
plete  the  balloon. 

4  T 
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Royal  balloons  Illuminated,  oz.  dr. 

-■  -■  -■ 

Powder  for  the  mortar  -  ^  -  3  ^ 

Length  of  the  fuze  compofition  ^^ths  of  an  inch  ; 
2  ounce  ftrung  ftars,  34;  rolled  liars,  as  many  as  the 
fliell  will  contain,  allowing  room  for  the  fuze. 

Royal  balloons  of  fcrpcnts,  oz.  dr. 

Cori]  Is 

Powder  for  the  mortar  -  -  3  ^ 

Length  of  the  fuze  compofition  i  inch  :  i  ounce- 
cafes  drove  3y  ai^d  4  diameters,  and  bounced  2,  of  each 
an  equal  quantity,  fufficient  to  load  the  fhell. 

Royal  balloons  'with  crackers  and  marrons,  oz.  dr. 

■■  -■  -•  :  4 

Powder  for  firing  the  mortar  •  -  3  ^ 

Length  of  the  fuze  compofition  i|ths  of  an  inch  ; 
reports  J  2,  and  completed  with  crachers  of  8  bounces. 

Compound  royal  balloons,  oz.  dr. 

S}p.wa»{  .•  \% 

Powder  for  the  mortar  -  ^  -  312 

Length  of  the  fnze  compofition  i  inch  :  i  ounce 
cafes  drove  and  bounced  2  diameters,  8  ;  2  ounce  cafes 
filled  |ths  of  an  inch  with  ftar  compofition,  and  bounced 
2,  diameters,  8  ;  filver  rain-falls,  10  ;  2  ounce  tailed 
flars,  16  ;  rolled  brilliant  liars,  30.  If  this^fiioukl  not 
be  fufHcient  to  load  the  (hell,  you  may  complete  it  with 
gold  rain-falls. 

Eight-inch  balloons  illuminated,  oz.  dr. 

Co?n}  ?  4 

Powder  for  the  mortar  -  -  9  ^ 

Length  of  the  fuze  compofition  i  inch  -Jth:  2  ounce 
drove  ftars,  48  ;  2  ounce  cafes  drove  with  ftar  compo¬ 
fition  -|ths  of  an  inch,  and  bounced  3  diameters,  i  2  ; 
and  the  balloon  completed  with  2  ounce  drove  brilliant 
ftars. 

Eight-inch  balloons  of  ferpents,  oz.  dr. 

C6?n}p‘’'"‘^"''{  *-  2  0 

Powder  for  the  mortar  -  ^  -  9  ^ 

Length  of  the  fuze  compofition  i  inch  ^ 

cafes  drove  li  diameter  and  bounced  2,  and  I  ounce 
cafes  drove  2  diameters  and  bounced  2^,  of  each  an  equal 
quantity  fufficieiit  for  the  fliell. 

A^.  B,  The  ftar-compofition  drove  in  bounced  cafes 
imift  be  managed  thus  :  Firft,  the  cafes  muft  be  pinch¬ 
ed  clofe  at  one  end,  then  the  com-povvder  put  in  for  a 
report,  and  the  cafe  pinched  again  clofe  to  the  powder, 
only  leaving  a  fmall  vent  for  the  ftar  compofition,  which 
is  drove  at  top,  to  communicate  to  the  powder  at  the 
bounce  end. 

Compound  elghtdnch  balloons,  oz.  dr. 

Mean  ,  r  -  -  28 

CornjP°'^^^''l  -  -  112 

Powder  for  the  mortar  -  -  9  4 

Length  of  the  fuze  compofition  \th  :  4  ounce  cafes 
drove  with  ftar  compofition  ^ths  of  an  inch,  and  boun¬ 
ced  3  diameters,  16;  2  ounce  tailed  ftars,  16;  2  ounce 
drove  brilliant  ftars,  12  ;  filver  rain-falls,  20;  i  ounce 
drove  blue  ftars,  2c  ;  and  i  ounce  cafes  drove  and  boun¬ 
ced  2  diameters,  as  many  as  will  fill  the  fhell. 
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Another  of  eight  inches, 

Mcall  ,  ,  r 
Corn  I  t 

Powder  for  the  mortar 

Length  of  the  fuze  compofition  1  inch  :  crackers 
of  6  reports,  10  ;  gold  rains,  14;  2  ounce  cafes  drove 
with  ftar  compofition  |ths  of  an  inch,  and  bounced  3 
diameters,  16;  2  ounce  tailed  ftars,  16;  2  ounce  drove 
brilliant  ftars,  12  ;  filver  rains,  10  ;  i  ounce  drove  blue 
ftars,  20  ;  and  i  oz.  cafes  drove  with  a  brilliant  charge 
2  diameters  and  bounced  3,  as  many  as  the  fliell  will 
hold. 

A  compound  tendnch  balloon. 


Sea.  IIL 

C2.  dr.  Air-bal- 
2  g  loons,  &c. 

r  12^ 

9  4 


Mean  ,  f 
CornjP®"''^"''  i 


OZ.  dr. 

3  4 


2 

Powder  for  the  mortar  -  -  128 

Length  of  the  fuze  compofition  4-^ths  of  an  inch  ; 

1  dunce  cafes  drove  and  bounced  3  diameters,  16. 
Crackers  of  8  reports,  1254  ounce  cafes  drove  t  inch 
with  ftar-compofition,  and  bounced  2  diameters,  1 4  ; 

2  ounce  cafes  drove  with  brilliant  fire  diameter,  and 
bounced  2  diameters,  16;  2  ounce  dio\’e  brilliant  ftars, 
30  :  2  ounce  drove  blue  ftars,  3;  gold  rains,  20;  filver 
rains,  20.  After  all  thefe  are  put  in,  fill  the  remain-* 
dcr  of  the  cafe  with  tailed  and  rolled  ftars.  * 

Een-inch  balloons  of  three  charges. 

Mean  ,  r  ... 

Corn!  t 

Powder  for  the  mortar 

Length  of  the  fuze  compofition  i  inch.  The  fliell 
muft  be  loaded  with  2  ounce  cafes,  drove  with  ftar  com¬ 
pofition  :Jth  of  an  inch,  and  011  that  i  diameter  of  gold 
fire,  then  bounced  3  diameters  ;  or  with  2  ounce  cafes 
firft  filled  I  diameter  with  gold  fire,  then  ^th  of  an  inch 
with  ftar  compofition,  and  on  that  i^th  diameter  of 
brilliant  fire.  Thefe  cafes  muft  be  well  lecured  at  top 
of  the  charge,  left  they  fhould  take  fire  at  both  ends  ; 
but  their  necks  muft  be  larger  than  the  common  pro¬ 
portion. 

57.  To  make  Balloon  Fu%es, 

Fuzes  for  air-balloons  are  fometimes  turned  out  of 
dry  beech,  with  a  cup  at  top  to  hold  the  quick-match, 
as  you  fee  in  fig.  5.  but  if  made  with  pafted  paper, 
they  will  do  as  w'ell  :  the  diameter  of  the  former  for 
fuzes  for  coehorn  balloons  muft  be  4  an  inch  ;  for  a 
royal  fuze,  ^ths  of  an  inch  ;  for  an  8-inch  fuze,  ^ths  of 
an  inch  ;  and  for  a  lo-inch  fuze,  -Jths  of  an  inch.  Ha¬ 
ving  rolled  your  cafes,  pinch  and  tie  them  almoft  clofe 
at  one  end  ;  then  drive  them  down,  and  let  them  dry. 
Before  you  begin  to  fill  them,  mark  on  the  outfide  of 
the  cafe  the  length  of  the  charge  required,  allowing  for 
the  thicknefs  of  the  bottom  5  and  when  you  have  ram¬ 
med  in  the  compofition,take  two  pieces  of  quick-match 
about  6  inches  long,  and  lay  one  end  of  each  on  the 
charge,  and  then  a  little  meal-powder,  which  ram  down 
hard ;  the  loofe  ends  of  the  match  double  up  into  the 
top  of  the  fuze,  and  cover  it  with  a  paper  cap  to  keep, 
it  dry.  When  you  put  the  fliells  in  the  mortars,  un¬ 
cap  the  fuzes,  and  pull  out  the  loofe  ends  of  the  match, 
and  let  them  hang  on  the  fides  of  the  balloons.  The 
ufe  ol  the  match  is,  to  receive  the  fire  from  the  pow¬ 
der  in  the  chamber  of  the  mortar,  in  order  to  light  the 
fuze  ;  the  fliell  being  put  in  the  mortar  with  the  fuze 
uppermoft,  and  exadlly  in  the  centre,  fprinkle  over  it  a 
little  meal-powder,  and  it  will  be  ready  to  be  fired. 

Fuzes 


oz.  dr. 
3  o 
3  2 

13  o 
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Air-bal-  Fuzes  rr»»de  of  wood  muft  be  longer  than  thofe  of  pa- 

ijons,  &c.  [^orej  quite  through,  but  left  fidid  al)out 

Y  an  inch  at  bottom  ;  and  when  you  life  them,  faw 
them  off  to  a  proper  length,  mcafurhig  the  chai-gefrom 
the  cup  at  top. 

58.  7ourhillons» 

Having  filled  fomc  cafes  within  about  i\  diameter, 
drive  in  a  ladleful  of  clay  ;  tiien  pinch  their  ends  clofe, 
and  drive  them  down  with  a  mallet.  When  done,  find 
the  centre  of  gravity  of  each  cafe  ;  where  you  nail  and 
tie  a  flick,  which  fliould  be  i  an  inch  broad  at  the 
middle,  and  run  a  little  narfower  to  the  ends :  thefe 
flicks  muft  have  their  ends  turned  upwards,  fo  that  the 
pafes  rriay  turn  horizontally  on  tlieir  centres :  at  the 
oppofite  Tides  of  the  cafes,  at  each  end,  bore  a  hole 
clofe  to  the  clay  with  a  gimblet,  the  fize  of  the  neek 
of  a  common  cafe  of  the  fame  nature  ;  from  thefe  holes 
draw  a  line  round  the  cafe,  and  at  the  under  pail  of 
the  cafe  boie  a  hole  with  the  fame  gimblet,  within  I- 
diameter  of  each  line  towards  the  centre ;  then  from 
one  hole  to  the  other  draw  a  right  line.  I'liis  line  di¬ 
vide  into  three  equal  parts  ;  and  at  X  and  Y  (fig.  6.) 
bore  a  hole  ;  then  from  thefe  holes  to  the  other  two 
lead  a  quick-match,  over  which  pafle  a  thin  paper. 
Fig.  7.  reprefeiits  a  touibilloii  as  it  fhould  He  to  be  fired, 
with  a  leader  from  one  fidc-liole  A  to  the  other  B. 
When  you  fire  tom  billons,  lay  them  on  a  fmooth  table, 
with  their  flicks  downwards,  and  burn  the  leader  thro' 
the  middle  with  a  port-fire.  They  fhould  fpin  three  or 
four  feconds  on  the  table  before  they  rife,  which  is  about 
the  time  the  compofition  will  be  burning  from  the  fide- 
holes  to  thofe  at  bottom. 

To  tourbillons  may  be  fixed  reports  in  this  manner : 
In  the  centre  of  the  cafe  at  top  make  a  fmall  hole,  and 
in  the  middle  of  the  report  make  another  ;  then  place 
them  together,  and  tie  oh  the  report,  and  with  a  Hngle 
paper  fecure  it  from  tire :  tliis  done,  your  tourbillon  is 
completed.  By  this  method  you  may  fix  on  toiirbil- 
lons  fmall  cones  of  liars,  rains,  &c.  but  be  careful  not 
to  load  them  too  much.  One-eighth  of  an  inch  will 
be  enough  for  the  tliicknefs  of  the  flicks,  and  their 
length  equal  to  that  of  the  cafes. 

59.  To  make  Mortars  to  throw  Aigrettes^  and  to  load  and 
Jlre  them. 

Mortars  to  throw  aigrettes  are  generally  made  of 
pafleboard,  of  the  fame  thicknefs  as  balloon  mortars, 
and  2y  diameters  long  in  the  inlide  from  the  top  of  the 
foot :  the  foot  muit  be  made  of  elm  without  a  chamber, 
but  flat  at  top,  and  in  the  fame  proportion  as  thofe  for 
balloon  mortars  ;  thefe  mortars  mull  alfo  be  bound 
round  with  a  cord  as  before-mentioned ;  fometimes  8 
or  9  of  thefe  mortal's,  of  about  three  or  four  inches  di¬ 
ameter,  are  bound  all  together,  fo  as  to  appear  but  one: 
but  when  they  are  made  for  this  purpofe,  the  bottom 
of  the  foot  mull  be  of  the  fame  diameter  as  the  mortars, 
and  only  i  diameter  high.  Your  mortars  being  bound 
well  together,  Ex  them  on  a  heavy  folid  block  of  wood. 
To  load  thefe  mortars,  flrll  put  on  the  infidc  bottom  of 
each  a  piece  of  paper,  and  on  it  fpread  i4r  oz.  of  meal 
and  corn  powder  mixed ;  then  tie  your  ferpents  up  in 
parcels  with  quick-match,  and  put  them  in  the  mo'itar 
with  tlieir  mouths  downwards ;  but  take  care  the  par¬ 
cels  do  not  ht  too  tight  in  the  mortars,  and  that  all  the 
ferpents  have  been  well  primed  with  powder  wetted 
•with  Ijpirit  of  wine.  On  the  top  of  the  ferpents  ia 
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each  mortar  lay  feme  paper  or  tow  ;  then  carr)-  a  lead” 
er  trom  one  mortar  to  the  other  all  round,  and  then  ^ 

from  all  the  outfide  mortars  into  that  in  the  middle  : 
thefe  leaders  mull  be  put  between  the  cafes  and  the 
Tides  of  the  mortar,  down  to  the  powder  at  bottom  :  in 
the  centre  of  the  middle  mortar  fix  a  fire-pump,  or  bril¬ 
liant  fountain,  which  mud  be  open  at  bottom,  and  long 
enough  to  proje<^  out  of  the  mouth  of  the  mortar; 
then  pade  paper  on  the  tops  of  all  the  mortars. 

Mortars  thus  prepared  are  called  a  ne/l  of  ferpents^  as 
reprefenttd  by  fig.  8.  When  you  would  fire  thefe  mor¬ 
tars,  light  the  firc-pump  C,  which  when  confumed  will 
communicate  to  all  the  mortars  at  once  by  means  of 
the  leaders.  For  mortars  of  6,  8,  or  10  inches  diame¬ 
ter,  the  ferpents  fliould  be  made  in  i  and  2  ounce  cafes 
6  or  7  inches  long,  and  fired  by  a  leader  brought  out 
of  the  mouth  of  the  mortar,  and  turned  down  the  out¬ 
fide,  and  the  end  of  it  covered  with  paper,  to  prevent 
the  fparks  of  the  other  works  from  fetting*  it  on  fire. 

For  a  fix-inch  mortar,  let  the  quantity  of  powder  for 
firing  be  2  oz.  ;  for  an  8-inch,  2}  oz.  ;  and  for  a  10- 
Incli,  3J:Oz.  Care  mud  be  taken  in  thefe,  as  well  as 
fmall  mortars,  not  to  put  the  ferpents  in  too  tight,  for 
fear  of  binding  the  mortars.  Thefe  mortars  may  be 
loaded  \Nuth  dais,  crackers,  See. 

If  the  mortars,  when  loaded,  are  fent  to  any  diftance. 
or  liable  to  be  much  moved,  the  firing  powder  fliould 
be  fectired  from  getting  aniongd  the  ferpents,  which 
would  endanger  tlic  mortars,  as  well  as  hurt  their  per- 
formaiice.  To  prevent  which,  load  your  mortars  thus: 
bird  put  in  the  firing  powder,  and  fpread  it  equally 
ubout  ;  then  cut  a  round  piece  of  blue  touch-paper, 
equal  to  the  exterior  diameter  of  the  mortar,  and  draw 
on  it  a  circle  equal  to  the  interior  diameter  of  the  mor¬ 
tar,  and  notch  it  all  round  as  far  as  that  circle  ;  then 
pade  that  part  which  is  notched,  and  put  it  down  the 
mortar  clofe  to  the  powder,  and  dick  the  paded  edge 
to  the  mortar:  this  will  keep  the  powder-always  fmooth 
at  bottom,  fo  that  it  may  be  moved  or  carried  any¬ 
where  without  receiving  damage.  The  large  Tingle 
mortars  are  called  pots  dts  aigrettes,, 

60.  Mdhingy  loadings  and  fringe  of  Pots  des  Brins. 

Thefe  are  formed  of  padeboard,  and  mud  be  rolled 
pretty  thick.  They  are  ufually  made  3  or  4  inches  di¬ 
ameter,  and  4  diameters  long;  and  piiiehcd  v.ith  a  neck, 
at  one  end,  like  common  cafes.  A  number  of  thefe  are 
placed  on  a  plank  thus :  Having  fixed  on  a  plank  two 
rows  of  wooden  pegs,  cut  in  the  bottom  of  the  plank 
a  groove  the  whole  length  under  each  row  of  pegs ; 
then,  through  the  centre  of  each  peg,  bore  a  hole  down 
to  the  groove  at  bottom,  and  on  every  peg  fix  and  glue 
a  pot,  whofe  mouth  mud  fit  tight  on  tlie'peg;  tluoiigh 
all  the  holes  run  a  quick-match,  one  end  of  which  mud 
go  into  the  pot,  and  the  other  into  the  groove,  v\  liich. 
mud  have  a  match  laid  in  it  from  end  to  end,  and  co¬ 
vered  with  paper,  fo  that  when  lighted  at  one  end  it  inay 
difcliarge  the  whole  alniod  indantaneoufly  :  in  all  the 
pots  put  about  1  oz.  of  meal  and  corn  powder  ;  then 
ill  Tome  put  dais,  and  others  rains,  fwakes,  ferpents, 
crackers,  &c.  when  they  are  all  loaded,  pade  paper 
over  their  mouths.  'I'wo  or  three  hundred  of  tliel'c 
pots  being  fired  together  make  a  very  pretty  fliow,  by 
adordiiig  fo  great  a  variety  of  fires.  Fig.  9.  is  a  range 
of  pots  dc&  brills,  with  a  leader  A,  by  which  they  arc 
fired. 
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loous.  &c.  generally  Hrcd  out  of  large  mortars  without 

'  chambers,  the  fame  as  thofe  for  aigrettes,  only  fome- 

what  Wronger.  SauchTons  are  made  of  i  and  2  ounce 
cafes,  5  or  6  inches  long,  and  choaked  in  the  fame  man¬ 
ner  as  ferpents.  Half  the  number  which  the  mortar 
contains  mull  be  drove  i  *  diameter  with  compofitiun, 
and  the  other  half  two  diameters,  fo  that  when  fired 
they  may  give  two  volleys  of  reports.  But  if  the  mor¬ 
tars  are  very  ftrong,  and  will  bear  a  fufheient  charge  to 
throw  the  fauciffons  very  high,  you  may  make  three 
volleys  of  reports,  by  dividing  the  number  of  cafes  in¬ 
to  three  parts,  and  making  a  difference  in  the  height 
of  the  charge.  After  they  are  fAled,  pinch  and  tie  them 
at  top  of  the  charge  almoil  clofe  ;  only  leaving  a  fmall 
•vent  to  communicate  the  fire  to  the  upper  part  of  the 
cafe,  which  mult  be  filled  wl  !i  corn-powder  very  near 
the  top  ;  then  pinch  the  end  quite  clofe,  and  tie  it  : 
after  this  is  done,  bind  the  cafe  very  tight  with  waxed 
packthread,  from  the  choak  at  top  of  the  compofition 
to  the  end  of  the  cafe  ;  this  will  make  the  cafe  very 
llrong  in  that  part,  and  caufe  the  report  to  be  very 
loud,  Sauciffons  fhould  be  rolled  a  little  thicker  of 
paper  than  the  common  proportion.  When  they  are 
to  be  put  in  the  mortar,  they  miifl  be  primed  in  tlieir 
mouths,  and  fired  by  a  cafe  of  brilliant  fire  fixed  in  their 
centre. 

The  charge  for  thefe  moitars  fhould  be  ^th  or  -J^th 
more  than  iov  pots  des  aigrettes  of  the  fame  diameter* 

Sect*  IV.  Differ etit  kinds  of  Rocket Sy  •with  their 
Appendages  and  Combinations, 

62,  7'a  fix  one  Rochet  on  the  top  of  another. 

When  ficy-rockets  are  thus  managed,  they  are  call- 
'  td  tonvering  rochets,  on  Account  of  their  mounting  fo 
very  high.  Towering  rockets  are  made  after  this  man¬ 
ner  ;  Fix  on  a  pound-rocket  a  head  without  a  collar ; 
then  take  a  four  ounce  rocket,  which  may  be  lieaded  or 
bounced,  and  mb  the  mouth  of  it  with  meal-powder 
wetted  with  fpirit  of  wine  :  when  done^  put  it  in  the 
head  of  the  large  rocket  with  its  mouth  downwards  ; 
but  before  you  put  it  in,  flick  a  bit  of  quick-match  in 
the  hole  of  the  clay  of  the  pound-rocket,  which  match 
jhould  be  long  enough  to  go  a  little  way  up  the  bore 
of  the  fmall  rocket,  to  fire  it  when  the  large  is  burnt 
out,  the  4  ounce  rocket  being  too  fmall  to  fill  the  head 
"of  the  other,  roll  round  it  as  much  tow  as  will  make  it 
fland  upright  in  the  centre  of  the  head:  the  rocket  be¬ 
ing  thus  fixed,  pafte  a  fingle  paper  round  the  opening 
of  the  top  of  the  head  of  the  large  rocket.  The  large 
rocket  mufl  have  only  half  a  diameter  of  charge  ram¬ 
med  above  the  piercer;  for,  if  filled  to  the  ufual  lieight, 
it  would  turn  before  the  fmall  one  takes  fire,  and  en¬ 
tirely  dcflroy  the  intended  effedl :  wdien  one  rocket  is 
headed  with  another,  thei'e  -will  be  no  occafion  for  any 
'blowing  powder  ;  for  the  force  witli  which  it  fets  off 
will  be  fufheient  to  difengage  it  from  the  head  of  the 
firll  fired  rocket.  The  flicks  for  tliefe  rockets  mufl 
be  a  little  longer  tlian  for  thofe  headed  with  flars, 
TiiillS,  &c. 

63.  Caduceus  Rochets, 

In  rifing,  form  two  fpiral  lines,  or  double,  worm,  by 
tcalou  of  tlicir  being  placed  obliquely,  one  oppofite 
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the  other;  and  their  counterpoife  in  their  centre,  which  Rockets, 
caufes  them  to  rife  in  a  vertical  direftlon.  Rockets  for 
this  purpofe  mufl  have  their  ends  choaked  clofe,  with- 
out  either  head  or  bounce,  for  a  weight  at  top  would 
be  a  great  obftru6lion  to  tlieir  mounting;  though  I  have 
known  them  fometimes  to  be  bounced,  but  then  they 
did  not  rife  fo  high  as  thofe  tlrat  were  not;  nor  do  any 
cadiicens  rockets  afeend  fo  high  as  Angle,  becaufe  of 
their  Terpentine  motion,  and  likewife  the  refiflance  of 
air,  which  is  much  greater  than  two  rockets  of  the  fame 
fize  would  meet  with  if  fired  fingly. 

By  2d  fig.  9.  you  fee  the  method  of  fixing  thefe  rock¬ 
ets  ;  the  flicks  for  this  pinpofe  mufl  have  all  their  fides 
alike,  which  fides  fhould  be  equal  to  the  breadth  of  a 
flick  proper  for  a  fky-rccket  of  the  fame  weight  as  thofe 
you  intend  to  ufe,  and  to  taper  downwards  as  ufual, 
long  enough  to  balance  them,  one  length  of  a  rocket 
from  the  crofs  flick ;  which  mufl  be  placed  from  the 
large  flick  6  diameters  of  one  of  the  rockets,  and  its 
length  7  diameters  ;  fo  that  each  rocket,  when  tied  on, 
may  form  wltli  the  large  flick  an  angle  of  60  degrees. 

In  tying  on  the  rockets,  place  their  heads  on  the  op¬ 
pofite  fides  of  the  crofs  flick,  and  their  ends  on  the  op¬ 
pofite  lides  of  the  long  flick ;  then  carry  a  leader  from 
the  mouth  of  one  into  that  of  the  other.  When  thefe 
rockets  are  to  be  fired,  fnfpend  them  between  two  hooks 
or  nails,  then  burn  the  leader  through  the  middle,  and 
both  will  taice  fire  at  the  fame  time.  Rockets  of  i  lb. 
arc  a  good  fize  for  this  ufe. 

64.  Honorary  Rockets, 

Are  the  fame  as  flcy-rockets,  except  that  they  carry 
no  head  nor  report,  but  are  clofed  at  top,  on  wbich  is 
fixed  a  cone  ;  then  on  the  cafe,  clofe  to  the  top  of  the 
flick,  you  tie  on  a  2  ounce  cafe,  about  5  or  6  inches 
long,  filled  with  a  llrong  charge,  and  pinched  clofe  at 
both  ends  ;  then  in  the  reverfe  lides,  at  each  end,  bore  a 
hole  in  the  fame  manner  as  in  tourblllons  ;  from  each 
hole  carry  a  leader  into  the  top  of  the  rocket.  When 
the  rocket  is  fired,  and  arrived  to  its  proper  height,  it 
will  give  fire  to  the  cafe  at  top  ;  which  will  caufe  both 
rocket  and  flick  to  fpin  very  fall  in  their  return,  and 
reprefent  a  worm  of  fire  defeending  to  the  ground. 

There  is  another  method  of  placing  the  fmall  cafe, 
which  is  by  letting  the  flick  rife  a  little  abov'e  the  top 
of  the  rocket,  and  tying  the  cafe  to  it,  fo  as  to  refl  on 
the  rocket :  thefe  rockets  have  no  cones. 

There  is  alfo  a  third  method  by  which  they  are  ma¬ 
naged,  which  is  thus:  In  the  top  of  a  rocket  fix  a  piece 
of  wood,  in  which  drive  a  fmall  iron  fpindle  j  then  make 
a  hole  in  the  middle  of  the  fmall  cafe,  through  which 
put  the  fpindle  :  then  fix  on  the  top  of  it  a  nut,  to 
keep  the  cafe  from  falling  off ;  when  this  is  done,  the 
cafe  will  turn  very  fall,  without  the  rocket  :  but  this 
method  does  not  anfwer  fo  well  as  either  of  the  for¬ 
mer. 

Fig.  10.  is  the  honorary  rocket  complete.  Thebefl 
fized  rockets  for  this  purpofe  are  thofe  of  1  lb. 

65.  To  divide  the  tail  of  a  Sky-rocket  fo  as  to  form  an 
Arch  fwhen  afeending. 

Having  fome  rockets  made,  and  headed  according  to 
fancy,  and  tied  on  tlieir  flicks  y  get  fome  fheet  tin,  and 
cut  it  into  round  pieces  about  3  or  4  inches  diameter; 
then  on  the  flick,  of  each  rocket,  under  the  mouth  of 
the  cafe,  fix  one  of  thefe  pieces  of  tin  1 6  inches  from 
the  4*ocket’s  ueck,  and  fupport  it  by  a  wooden  bracket, 

as 
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Kpckets,  as  ftrcng  as  poffible  :  the  ufe  of  this  is,^  that  when  the 
rocket  is  afcending  the  fire  will  play  with  great  force 
on  the  tin,  wliich  will  divide  the  tall  in  fuch  a  manner 
that  it  will  form  an  arch  as  it  mounts,  and  will  have  a 
vei-v  good  effcdt  when  well  managed  :  if  there  is  a  fhort 
piece  of  port-fire,  of  a  ftrong  charge,  tied  to  the  end  of 
the  flick,  it  will  make  a  great  addition  ;  but  this  mufl 
be  lighted  before  you  fire  the  rocket. 

66.  To  male  ftveral  Skyrockets  rife  in  the  fame  elirec- 
tion,  and  equally  dtjlant  from  each  other. 

Take  fix,  or  any  number  of  fky-rockets,  of  what  fize 
you  pleafe,  then  cut  fome  llrong  packthread  into  pieces 
of  3  or  4  yards  long,  and  tie  each  end  of  thefe  pieces 
to  a  rocket  in  this  manner  :  Having  tied  one  cud  of 
your  packthread  round  the  body  of  one  rocket,  and 
the  otlier  end  to  another,  take  a  fecond  piece  of  pack¬ 
thread  and  make  one  end  of  it  fall  to  one  of  the  rock¬ 
ets  already  tied,  and  the  other  end  tp  a  third  rocket, 
.fo  that  ali  the  rockets,  except  the  two  oiitfide,  will  be 
faftened  to  two  pieces  of  packthread  :  the  length  of 
thread  from  one  rocket  to  the  other  may  be  what  the 
maker  pleafes  ;  but  the  rockets  mull  be  all  of  a  fize, 
and  their  heads  filled  with  the  fame  weight  of  itars, 
rains,  &c. 

Having  thus  done,  fix  in  the  mouth  of  each  rocket 
a  leader  of  the  fame  length  ;  and  when  you  are  going 
to  fire  them,  hang  them  almoll  clofe;  then  tie  the  ends 
of  the  leaders  together,  and  prime  them  :  this  prime 
being  fired,  all  the  rockets  will  mount  at  the  fame  time, 
and  divide  as  far  as  the  firings  will  allow  ;  which  dl- 
vifion  they  will  keep,  provided  they  are  all  rammed 
alike,  and  well  made.  They  are  called  by  fume  chained 
rockets, 

67.  Signal  Sky-rockets 

Are  made  of  feveral  kinds,  according  to  the  diffe¬ 
rent  fignals  intended  to  be  given  ;  but  in  artificial  fire- 
I  Tvorks,  two  forts  are  only  ufed,  which  are  one  with  re¬ 

ports  and  the  other  without  ;  but  thofe  for  the  life  of 
the  navy  and  army  are  headed  with  liars,  ferpents, 

6cc. - Rockets  which  are  to  be  bounced  mull  have 

their  cafes  made  i4-  or  2  diameters  longer  than  the  com¬ 
mon  proportion  ;  and  after  they  are  filled,  drive  in  a 
double  quantity  of  clay,  then  bounce  and  pmch  them  af¬ 
ter  the  ufual  manner,  and  fix  on  each  a  cap. 

Signal  flcy-rockets  without  bounces,  are  only  fley- 
rockets  clofed  and  capped :  thefe  are  very  light,  there¬ 
fore  do  not  require  fuch  heavy  flicks  as  thofe  with  load¬ 
ed  heads  ;  for  which  reafoii  you  may  cut  one  length  of 
the  rocket  off  the  flick,  or  clfe  make  them  thinner. 

Signal  rockets  with  reports  are  fired  in  fmall  flights  ; 
and  often  both  thefe,  and  thofe  without  reports,  are 
ufed  for  a  fignal  to  begin  firing  a  collection  of  works. 
*68.  To  fix  a  Sky-rocket  with  its  St  ick  on  the  top  of  an¬ 
other. 

Rockets  thus  managed  make  a  pretty  appearance,  by 
reafon  of  a  frefli  tall  being  feen  when  the  fecond  rocket 
takes  fire,  which  will  mount  to  a  great  height.  The 
method  of  preparing  thefe  rockets  is  thus:  Having  fill¬ 
ed  a  two-poinider,  which  mufl  be  filled  only  half  a  dia¬ 
meter  above  the  piercer,  and  its  head  not  more  than  10 
or  1 2  flars  ;  the  flick  of  this  rocket  mufl  be  made  a 
little  thicker  than  common ;  and  when  made,  cut  it  iu 
half  the  flat  way,  and  in  each  half  make  a  groove,  fo 
that  when  the  two  halves  are  joined,  the  hollow  made 
by  the  grooves  may  be  large  enough  l^o  hold  the  flick 
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of  a  half-pound  rocket ;  which  rocket  make  and  head 

as  ufual;  put  the  flick  of  this  rocket  into  the  hollow  of^^*  ^ _ i 

the  large  one,  fo  far  that  the  mouth  of  the  rocket  may 
refl  on  \he  head  of  the  two-pounder  ;  from  whofe  head 
carry  a  leader  into  the  mouth  of  the  fmall  rocket ; 
which  being  done,  your  rockets  will  be  ready  for 
firing. 

2d  68.  To  fix  two  or  more  Sky-rockets  on  one  Stick. 

Two,  three,  or  fix  flcy-rockets,  fixed  on  one  flick, 
and  fired  together,  make  a  grand  and  beautiful  appear¬ 
ance  ;  for  tifie  tails  of  all  will  feem  but  as  one  of  an  im- 
menfe  lize,  and  the  breaking  of  fo  many  heads  at  once 
will  refemble  the  burfling  of  an  air-balloon.  The  ma¬ 
nagement  of  this  device  requires  a  flcilful  hand  ;  but 
if  the  following  inflru61ions  he  well  obferved,  even  by 
thofe  who  have  not  made  a  great  progrefs  in  this  art, 
there  will  be  no  doubt  of  the  rockets  having  the  dclired 
efFe61. 

Rockets  for  this  purpofe  mull  be  made  with  the 
greatell  exadlnefs,  all  rammed  by  tlv*  fame  hand,  in  the 
fame  mould,  and  out  of  the  fame  proportion  of  compo- 
fition  ;  and  after  they  are  filled  and  headed,  mufl  all  be 
of  the  fame  weight.  The  flick  mufl  alfo  be  well  made 
(and  proportioned)  to  the  following  dlreCl'.ons  :  full, 
fuppoling  your  rockets  to  be  pounders,  whofe  flicks 
are  6  feet  6  inches  long,  then  if  2,  3,  or  6  of  tlicfe  are 
to  be  fixed  on  1  flick,  let  the  length  of  it  be  9  feet  9 
inches  ;  then  cut  the  top  of  it  into  as  many  Tides  as 
there  arc  rockets’,  and  let  the  length  of  each  fide  be 
equal  to  the  length  of  i  of  the  rockets  without  its  head; 
and  in  each  fide  cut  a  groove  (as  ufual).;  then  front 
the  grooves  plane  it  round,  down  to  the  bottom, 
where  its  thickuefs  mufl  be  equal  to  half  the  top  of 
the  round  part.  As  their  thickiiefs  cannot  he  exaClly 
afeertained,  we  fhall  give  a  rule  which  generally  anfwers* 
for  any  number  of  rockets  above  two  :  the  rule  is  this; 
that  the  flick  at  top  mufl  he  thick  enough,  when 
the  grooves  are  cut,  for  all  the  rockets  to  He,  witliout 
prefiing  each  other,  though  as  near  as  poffible. 

When  only  ^2  rockets  are  to  be  fixed  on  one  flick,  let 
the  length  of  the  flick  be  the  lall  given  proportion,, 
but  foaped  after  the  common  method,  and  the  breadth 
and  thicknefs  double  the  ufual  dimenfions.  'I'lie  point 
of  poife  mufl  be  in  the  ufual  place  (let  the  miinber  of 
rockets  be  what  they  will)  ;  if  Hicks  made  by  the  above 
directions  fhould  he  too  heavy,  plane  them  thinner  ; 
and  if  too  light,  make  them  thicker  ;  but  always  make 
them  of  the  famelengtlu 

When  more  than  two  rockets  are  tied  on  one  flick,, 
there  will  be  fome  danger  of  tlieir  flying  up  without 
the  Hick,  unlefs  the  following  precaution  is  taken:  For 
cafes  being  placed  on  all  Tides,  there  can  be  no  notches 
for  the  cord  whieh  ties  on  the  rockets  to  lie  in  ;  there¬ 
fore,  inflead  of  notches,  drive  a  fmall  nail  in  each  fide  of 
the  flick,  between  the  necks  of  the  cafes  :  and  let  the 
cord,  which  goes  round  their  necks,  be  brought  clofe 
under  the  nails  by  this  means  the  rockets  will  be  as 
fecure  as  when  tied  on  fuigly.  Your  rockets  being  thus> 
fixed,  carry  a  quick-match,  without  a  pipe,  from  the 
mouth  of  one  rocket  to  the  other ;  this  match  being 
lighted  will  give  fire  to  all  at  once. 

Though  the  diredlions  already  given  may  he  fuffi- 
cient  for  thefe  rockets,  we  fhall  here  add  an  improve¬ 
ment  on  a  very  cffentlal  part  of  this  device,  vvliich  is,, 
that  of  hanging  the  rockets  to  be  fired  ;  for  before  the* 
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follovt  ing  metliad  was  hit  upon,  manycflays  proved  un- 
fucccfsfiil.  Inflead,  therefore,  of  the  old  and  common 
manner  of  banging  them  on  nails  or  hooks,  make  ufe  of 
this  contrivance  :  Have  a  ring  made  of  ftrong  iron  wire, 
large  enough  for  the  flick  to  oo  in  as  far  as  the  montlis 
of  the  rockets  ;  then  let  this  ring  be  fupported  by  a 
fmall  iron,  at  fome  diflance  from  the  poll  or  Hand  to 
wliich  it  is  fixed ;  tlien  have  another  ring,  fit  to  receive 
and  guide  the  finall  end  of  the  flick.  Rockets  thus 
fufpended  will  have  nothing  to  obflruel  their  fire  ;  but 
when  they  are  hung  on  nails  or  hooks,  in  fuch  a  man¬ 
ner  that  fome  of  their  mouths  are  againfl  or  upon  a 
rail,  there  can  be  no  certainty  of  their  rifing  in  a  verti- 
etd  diredlion. 

69.  T9  fire  Shy  •rockets  ^without  Sticks. 

You  mufl  have  a  Hand,  of  a  block  of  wood,  a  foot 
diameter,  and  make  the  bottom  flat,  fo  that  it  may 
iland  Heady  :  hi  the  centre  of  the  top  of  this  block 
.di*a\v  a  circle  2^  inches  diameter,  and  divide  the  cir¬ 
cumference  of  it  into  three  equal  parts  ;  then  take  3 
pieces  of  thick  iron  wire,  each  about  3  feet  long,  and 
drive  them  into  the  block,  1  at  each  point  made  on 
the  circle  ;  when  thefe  wires  are  drove  in  deep  eirough 
to  hold  them  fall  and  upright,  fo  that  the  diflance 
from  one  to  the  other  is  the  fame  at  top  as  at  bottom, 
the  (land  is  complete. 

The  Hand  being  thus  made,  prepare  your  rockets 
thus  ;  Take  fome  common  flcy-rockets,  of  any  fize, 
and  head  them  as  you  pleafe  ;  tlu-i  get  fome  baUs  of 
Jead,  and  tie  to  each  a  fmall  wire  2  or  2\  feet  long,  and 
the  other  end  of  each  w'ire  tie  to  the  neck  of  a  rocket. 
Thefe  balls  anfw'er  the  purpofe  of  flicks  when  made  of 
a  proper  weight,  which  is  about  2-3ds  the  w^eight  of 
the  rocket  ;  but  when  they  are  of  a  proper  lizc,  they 
will  balance  the  rocket  in  the  fiime  manner  as  a  Hick, 
■at  the  ufual  point  of  poife.  To  fire  thefe,  hang  them, 
one  at  a  time,  between  the  tops  of  the  wires,  letting 
their  heads  reH  on  the  point  of  the  wires,  and  the  balls 
bang  down  between  them :  if  the  wires  Ibould  be  too 
wide  for  the  rockets,  prefs  them  together  till  they  fit  ; 
and  if  too  clofe,  force  them  open  ;  the  wires  for  this 
puipofe  inuH  be  foftened,  fo  as  not  to  have  any  fpring, 
or  tliey  will  not  keep  their  pofition  when  prefled  dole 
or  opened. 

70.  Rain-fialls  and  Stars  fior  Sky-rockets y  Double  and 
Single^ 

Gold  and  itlver  ram  compofitions  arc  drove  in  cafes 
that  are  pinched  quite  clofe  at  one  end  :  if  you  roll 
them  dry,  4  or  5  rounds  of  paper  will  be  Hrono- 
enough  ;  but  if  they  are  palled,  3  rounds  will  do  ;  and 
tne  thin  fort  of  cartridge-paper  ^ is  beH  for  thofc  finaU 
cafes,  winch  m  rolling  you  miiH  not  turn  down  the  in- 
lide  edge  as  in  other  cafes,  for  a  double  edge  would  be 
too  thick  for  fo  fmall  a  bore.  The  moulds  for  rain¬ 
falls  fiiould  be  made  of  brafs,  and  turned  very  fmootli 
ill  the  infide  ;  or  the  cafes,  which  arc  fo  very  thin, 
woukl  tear  in  coming  out;  for  the  charge  miiH  be 
crovc  in  tight ;  and  the  better  the  cafe  fits  the  nu^uid, 
the  more  driving  it  will  bear.  Thefe  moulds  have  no 
nipple,  but  iiiHead  thereof  they  are  made  fiat.  As  it 
would  be  very  tedious  and  troublefome  to  (hake  the 
compoHtion  out  of  fuch  fmall  ladles  as  are  iifed  for 
hefe  cafes,  it  will  be  neceflary  to  liave  a  funnel  made 

of  which  you  may  HU  them  very  fai  For  flngJe  rain- 
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falls  for  4  oz.  rockets,  let  the  dlmnelcr  of  tbe  former 
be  2-i6tiis  of  an  inch,  and  the  length  of  the  cafe  2^^* 
inches;  for  8  oz.  rockets,  4-i6ths  and  2  diameters 
of  the  rocket  long;  for  i  lb.  rockets,  5'-i6tlis,  and  z 
diameters  of  the  rocket  long;  for  2  lb.  rockets,  y-ifiths, 
and  34-  inches  long  ;  for  4  lb.  rochets,  6-i6tlis,  and  4^ 
imhes  long;  and  for  6-pounders,  7-i6ths  diameter, 
and  5  inches  long. 

Ot  double  rain. falls  there  are  two  forts.  For  ex¬ 
ample,  fome  appear  firft  like  a  Har,  and  then  as  rain  ; 
and  fome  appear  fii*H  as  rain,  and  then  like  a  Har. 

When  you  would  have  Hars  firfl,  you  muH  fill  the  cafes, 
within  4  inch  of  the  top,  with  rain-compofition,  and 
the  remainder  witli  Har-compofition  ;  but  when  vou 
intend  the  rain  fhoiild  be  firH,  drive  the  cafe  4  an  inch 
with  Har-compofition,  and  the  reH  with  rain.  By  this 
method  may  be  made  many  changes  of  fire  ;  for  in  large 
rockets  you  may  make  them  firll  burn  as  Hars,  then 
rain,  and  again  as  Hars  ;  or  they  may  firH  fhow  rain, 
then  Hars,  and  finifh  with  a  report ;  but  when  they  are 
thus  managed,  cut  open  the  firH  rammed  end,  after 
they  are  hlled  and  bounced,  at  which  place  prime  them. 

The  Har-compofition  for  this  purpofe  mull  be  a  little 
Hronger  than  for  roU  'd  Hars. 

Strung fiars.  FirH  take  fome  thin  paper,  and  cut 
it  into  pieces  of  1.4-  inch  fquare,  or  thereabouts ;  then 
on  each  piece  lay  as  much  dry  Har-compofition  as  y^ou 
think  the  paper  will  eafily  contain  ;  then  twiH  up  the 
paper  as  tight  as  you  can  ;  when  done,  rub  fome  pafle 
on  your  hands,  and  roll  the  liars  between  them  ;  then 
fet  them  to  dry  :  your  Hars  being  thus  made,  get  fome 
flax  or  fine  tow,  and  roll  a  little  of  it  over  each  Har ; 
then  paHe  your  hands  and  roll  the  Hars  as  before,  and 
fet  them  again  to  dry  ;  when  they  are  quite  dry,  with 
a  piercer  make  a  hole  through  the  middle  of  each,  in¬ 
to  which  run  a  cotton  quick-match,  long-enough  to 
hold  10  or  12  Hars  at  3  or  4  indies  diHance ;  but  any 
number  of  Hars  may  be  Hrung  together  by  joining  the 
match. 

Tailed Jlars.  Thefe  are  called  tailed  Jlarsy  becaufe 
there  are  a  great  number  of  fparks  iffue  from  them, 
which  reprefent  a  tail  like  that  of  a  comet.  Of  thefe 
there  are  two  forts ;  which  are  rolled^  and  drove  :  when 
rolled,  they  muH  be  moiilened  with  a  liquor  made  of 
half  a  pint  of  fpirit  of  wune  and  half  a  gill  of  thin  fize, 
of  this^  as  much  as  will  wet  the  compofition  enough  to 
make  it  roll  eafy  ;  when  they  are  rolled,  fift  meal-pow¬ 
der  over  them,  and  fet  them  to  dry. 

When  tailed  Hars  are  drove,  the  compofition  muH 
.be  moiHentd  with  fpirit  of  wine  only,  arid  not  made  fo 
wet  as  for  rolling  :  1  and  2  oz.  cafes,  rolled  ^iry,  are 
beH  for  this  purpofe ;  and  when  they  arc  filled,  unroll 
the  cafe  within  3  or  4  rounds  of  the  charge,  and  all 
that  you  unroll  cut  off ;  then  pafle  down  the  loofe 
edge  :  2  or  3  days  after  the  cafes  are  filled,  cut  them 
in  pieces  5  or  6.8ths  of  an  incli  in  length :  then  melt 
fome  wax,  and  dip  one  end  of  each  piece  into  it,  fo  as 
to  cover  the  compofition  :  the  other  end  muH  be  rubbed 
with  meal-powder  wetted  with  fpirit  of  w  ine. 

Drove Jiars.  Cafes  for  drove  Hars  are  rolled  with 
paHe,  but  are  made  very  thin  of  paper.  Before  you 
begin  to  fill  them,  damp  the  compofition  with  fpirit 
oi  w  ine  that  has  had  fome  camphor  diffolved  in  it : 
you  may  ram  them  indifferently  hard,  fo  that  you  do 
not  break  or  fack  the  cafe  ;  to  prevent  which,  they 

ibould 
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Rockets,  fhoulcl  fit  tight  in  the  mould.  They  are  drove  in  cafes 
of  feveral  fizes,  from  8  drams  to  4  oz.  When  they  are 
filled  in  i  oz.  cafes,  cut  them  in  pieces  of  i  of  an  inch 
k)n«* ;  if  i  oz.  cafes,  cut  them  in  pieces  of  i  inch  ;  if 
2  oz.  cafes,  cut  them  in  pieces  of  inch  long;  and 
if  4  oz.  cafes,  cut  them  in  pieces  of  li  inch  long; 
having  cut  your  liars  of  a  proper  fize,  prime  both  ends 
with  wet  meal-powder,  ’’l^hefe  liars  are  feldom  put  in 
’  rockets,  they  being  chiefly  intended  for  air-balloons, 
and  drove  in  cafes,  to  prevent  the  compofition  from 
being  broke  by  the  force  of  the  blowing  powder  in 
the  Ihell. 

Ro/Iinj  Jlars  are  commonly  made  about  the  lize 
of  a  mullcet-ball ;  thougli  they  are  rolled  of  feveral 
fizes,  from  the  bignefs  of  a  pillol-ball  to  1  inch  dia* 
meter ;  and  fometimes  very  finall,  but  are  then  called 
/parks.  Great  care  mull  be  taken  in  making  Hars, 
f  rll,  that  the  feveral  ingredients  are  reduced  to  a  fine 
powder  ;  fecondly,  that  the  compofition  is  well  work¬ 
ed  and  mixed.  13efore  you  begin  to  roll,  take  about 
a  pound  of  compofition,  and  wet  it  with  the  following 
liquid,  enough  to  make  it  llick  together  and  roll  eafy ; 
Spirit  of  wine  i  quart,  in  which  diflblve  ^  of  an  ounce 
of  ifinglafs.  If  a  great  quantity  of  compofition  be 
wetted  at  once,  the  fpirit  will  evaporate,  and  leave  it 
tlry^,  before  you  can  roll  it  into  liars  ;  having  rolled 
up  one  proportion,  lhake  the  flars  in  meal^ovvder, 
and  fet  them  to  dry,  which  they  will  do  in  3  or  4 
days  ;  but  if  you  fliould  want  them  for  immediate  ufe, 
dry  them  in  an  earthen  pan  over  a  flow  heat,  or  in  an 
oven.  It  is  very  difficult  to  make  the  jlars  all  of 
an  equal  lize  when  the  compofition  is  taken  up  pro- 
mifcuoully  with  the  lingers ;  but  by  the  following 
method  they  may  be  made  very  exadl :  When  the  mix¬ 
ture  is  moiftened  properly,  roll  it  on  a  flat  fmooth  itoiie, 
and  cut  it  into  fquare  pieces,  making  each  fquarc  large 
enough  for  the  liars  you  intend.  7'here  is  another 
method  ufed  by  fome  to  make  ftars,  which  is  by  rol¬ 
ling  the  compofition  in  long  pieces,  and  then  cutting 
off  the  ftar,  fo  that  each  liar  will  be  of  a  cylindrical 
form  :  but  this  method  is  not  fo  good  as  the  for¬ 
mer  ;  for,  to  make  the  compofition  roU  this  way,  it 
mull  be  made  very  wet,  which  makes  the  liars  heavy, 
as  well  as  weakens  them.  All  liars  mull  be  kept  as 
much  from  air  as  poffibic,  otherwife  they  wall  grow 
weak  and  bad. 

71.  Scrolls  for  Sky-rockets, 

Cafes  for  fcrolls  fhoulcl  be  made  4  or  5  Inches  in 
length,  and  their  interior  diameter  3-8th8  of  an  inch  : 
one  end  of  tliefe  cafes  mull  be  pinched  quite  clofe,  be¬ 
fore  you  begin  to  All ;  and  when  filled,  clofe  the  other 
end  ;  then  in  the  oppolite  fides  make  a  fmall  hole  at 
each  end,  to  the  compofition,  in  the  fame  manner  as 
in  tourbillons ;  and  prime  them  with  wet  meal-powder. 
You  may  put  in  the  head  of  a  rocket  as  many  of 
thefe  cafes  as  it  will  contain:  being  fired  they  turn 
Tery  quick  in  the  air,  and  form  a  fcroll  or  fpiral  line. 
They  are  generally  filled  with  a  llrong  charge,  as  that 
of  fei*pents  or  brilliant  fire. 

72.  Swarmers,  or  /mail  Rockets, 

Rockets  that  go  under  the  denomination  of /warm¬ 
ers,  are  thofe  from  2  oz.  downwards.  I'hefe  roc¬ 
kets  are  fired  fometimes  in  flights,  and  in  large  water¬ 
works,  8cc.  Swarmers  of  i  and  2  oz.  are  bored,  and 
made  in  the  fame  manner  as  large  rockets,  except  that, 
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when  headed,  their  heads  mull  Be  put  on  without  a  Rockets, 
collar  :  the  number  of  llrokes  for  driving  i  oz.  mull  be 
8,  and  for  2  oz.  i  2. 

All  rockets  under  i  oz.  are  not  bored,  but  mull  be 
filed  to  the  ufual  height  with  compofition,  which 
generally  eonfills  of  fine  meal-pow'der  4  oz.  and  char¬ 
coal  or  lleehdull  2  drams  :  the  number  of  llrokes  for 
ramming  thefe  fmall  fwarmers  is  not  material,  provided 
they  are  rammed  true,  and  moderately  hard.  The 
necks  of  unbored  rockets  mull-  be  in  the  fame  propor¬ 
tion  as  in  common  cafes. 

73.  Stands  /or  Sky-rockets, 

Care  mull  be  taken,  in  placing  the  rockets  when 
they  are  to  be  fired,  to  give  them  a  vertical  diretflion 
at  their  firll  fitting  out ;  which  may  be  managed  thus; 

Have  two  rails  of  wood,  of  any  length,  fupported  at: 
each  eiid  by  a  perpendicular  leg,  fo  that  the  mils  be 
horizontal,  and  let  the  diflance  from  one  to  the  other 
be  almoll  equal  to  the  length  of  the  Hicks  of  the  roc¬ 
kets  intended  to  be  fired  ;  then  in  the  front  of  the  top 
rail  drive  fquare  hooks  at  8  inches  dillance,  with  their 
points  turning  fidewife,  fo  that  when  'the  rockets  are 
hung  on  them,  the  points  will  be  before  the  Hicks 
and  keep  them  from  falling  or  being  blown  off  by  the 
wind  ;  in  the  front  of  the  rail  at  bottom  inuH  be  Haples, 
drove  perpendicular  under  the  hooks  at  top  ;  through 
thefe  Haples  put  the  fmall  ends  of  the  rocket-Hickc^ 

Rockets  are  fired  by  applying  a  lighted  port-fire  to  their 
mouths. 

N,  B,  When  Iky-rockets  are  made  to  perfedlion,  and 
fired,  they  will  Hand  2  or  3  feconds  on  the  hook  before 
tliey  rife,  and  then  mount  up  brilkly,  with  a  Heady 
motion,  carrying  a  large  tail  from  the  ground  all  the 
way  up,  and  juH  as  they  turn  break  and-difperfe  the 
Hars. 

.  74.  Girandole  Che/s  for  Flights  of  Rock fts, 

Thefe  arc  genei*ally  coinpofed  of  four  fid^s,  of  equal 
dimeufions;  but  may  be  made  of  any  diameter,  acovjrd- 
ing  to  the  number  of  rockets  defigned  to  be  fire'd  ;  its 
height  muH  be  in  proportion  to  the  rockets,  but  muH 
always  be  a  little  hl^er  than  the  rockets  with  their 
Hicks.  When  the  Tides  are  joined,  fix  in  the  top,  as 
far  down  the  clieH  as  the  length  af  one  of  the  rockets 
with  its  cap  on.  In  this  top,  make  as  many  fquarc 
or  round  holes  to  receive  the  rocket-Hicks,  as  you  in¬ 
tend  to  have  rockets  ;  but  kt  the  dillance  between 
them  be  fufficient  for  the  rockets  to  Hand  without 
touching  one  another ;  then  from  one  hole  to  another 
cut  a  groove  large  enough  for  a  quick-match  to  Ke  in  : 
the  top  being  thus  fixed,  put  in  the  bottom,  at  about 
It  foot  dillance  from  the  bottom  of  the  chcH  ;  in  this 
bottom  muH  be  as  many  holes  as  in  the  top,  and  all  to 
corrd'pond  ;  but  thefe  holes  need  not  be  fo- large  as 
thofe  in  the  top. 

To  prepare  your  cheH,  you  miiH  lay  a  quick-match^ 
in  all  the  grooves,  from  hole  to  hole ;  then  take  foine 
fky-rockets,  and  rub  them  in  the  mouth  with  wet  meal- 
powder,  and  put  a  bit  of  match  up  the  cavity  of  each; 
which  match  muH  be  long  enough  to  hang  a  little  be¬ 
low  the  mouth  of  the  rocket.  Your  rockets  and  cliell 
being  prepared  according  to  the  above  directions,  put 
the  Hicks  of  the  rockets  through  tlic  holes  in  the  top 
and  bottom  of  the  cheil,  fo  that  their  mouths  may  rell 
on  the  quick-match  in  the  grooves  :  by  wdiich  all  th« 
rockets  will  be  fired  at  once  ;  for  by  giving  fire  to.  any 
S  pprl 
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Rockets^  part  of  the  inatcl<,  it  will  communicate  to  all  the  roc- 
^  kets  In  an  Inftant.  As  It  would  be  rather  troublefome 
to  dirc6l  the  Hicks  from  the  top  to  the  proper  holes  in 
the  bottom^  It  will  be  neceffary  to  have  a  fmall  door 
in  one  of  the  Tides,  which,  when  opened,  you  may  fee 
how  to  place  the  Hicks.  Flights  of  rockets  being  fel- 
dom  fet  off  at  the  beginning  of  any  fire-works,  they 
are  in  danger  of  being  tired  by  the  fparks  from  wheels, 
&c.  therefore,  to  preferve  them,  a  cover  fliould  be 
made  to  fit  on  the  cheH,  and  the  door  in  the  fide  kept 
ihut. 

Serpents  or  Snakes  for  Pots  of  Aigrettes ^  fmall  Mor^ 
tarsy  Skyrockets^  l^c. 

Serpents  for  this  ufe  are  made  from  2\  inches  to 
7  inches  long,  and  their  formers  from  3-i6th5  to  y-Sths 
of  an  inch  diameter  ;  but  the  diameter  of  the  cafes 
muH  always  be  equal  to  2  diameters  of  the  former. 
They  are  rolled  and  choaked  like  other  cafes,  and  fill¬ 
ed  with  compofition  from  y-Sths  of  an  inch  to  1 1  Inch 
high,  according  to  the  fize  of  the  moi-tars  or  rockets 
they  are  defigned  for  ;  and  the  remainder  of  the  cafes 
bounced  with  torn-powder,  and  afterwards  their  ends 
pinched  and  tied  clofe ;  before  they  are  ufed,  their 
mouths  muH  be  primed  with  wet  meal-powder. 

76.  Leaders y  or  Pipes  of  Communication, 

The  beH  paper  for  leaders  is  elephant  ;  which  you 
cut  Into  long  flips  2  or  3  inches  broad,  fo  that  they 
may  go  3  or  4  times  round  the  former,  but  not  more  : 
when  they  are  very  thick,  they  are  too  Hroiig  for  the 
paper  which  faHens  Uiem  to  the  works,  and  will  fome- 
times  fly  off  without  leading  the  fire.  The  formers  for 
thefe  leaders  are  made  from  2  to  6-i6ths  of  an  Inch 
diameter;  but  4-i6ths  Is  the  fizc  generally  made  ufe  of. 
The  fonuers  arc  made  of  fmooth  brafs  wire:  when  you 
life  them,  rub  them  over  with  greafe,  or  keep  them  wet 
with  pa  He,  to  prevent  their  flicking  to  the  ;^aper, 
which  muH  be  paHed  all  over.  In  rolling  of  pipes, 
make  ufe  of  a  rolling-board,  but  ufe  it  lightly:  having 
rolled  a  pipe,  draw  oJt  the  former  with  one  hand, 
holding  the  pipe  as  light  as  poffible  with  the  other  ; 
for  if  rt  prefs  againH  the  former,  it  will  Hick  and  tear 
the  paper, 

iV.  Make  your  leaders  of  different  lengths,  or  in 
clothing  of  works  you  will  cut  a  great  many  to  waHe. 
Leaders  for  marron  batteries  muH  be  made  of  Hrong 
cartridge  paper. 

77.  Crackers, 

Cut  fome  cartridge  paper  into  pieces  3 1  inches  broad, 
and  one  foot  long  ;  one  edge  of  each  fold  down  length- 
wife  about  4  of  an  inch  broad  ;  then  fold  the  double 
edge  down  of  an  inch,  and  turn  the  Tingle  edge  back 
half  over  the  double  fold  ;  then  open  it,  and  lay  all 
along  the  channel,  which  is  formed  by  the  folding  of 
the  paper,  fome  meal-powder ;  then  fold  it  over  and 
over  till  all  the  paper  is  doubled  up,  rubbing  it  down 
every  turn  ;  this  done,  bend  it  backwards  and  forwards, 
inches,  or  thereabouts,  at  a  time,  as  oft  as  the  pa¬ 
per  will  allow  ;  then  hold  all  thefe  folds  flat  and  clofe, 
and  with  a  fmall  pinching  cord  give  one  turn  round  the 
middle  of  the  cracker,  and  pinch  it  clofe  ;  then  bind  It 
with  a  packthread  as  tight  as  you  can  ;  then.  In  the 
place  where  it  was  pinched,  prime  one  end  of  it,  and 
cap  it  with  touch-paper.  When  thefe  crackers  are 
fired,  they  will  give  a  report  at  every  turn  of  the  pa¬ 
per  ;  if  you  would  have  a  great  number  of  bounces, 
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you  muH  cut  the  paper  longer,  or  join  them  after  they  Rockets 
are  made  ;  but  if  they  are  made  very  long  before  they  &c. 

are  pinched,  you  muH  have  a  piece  of  wood  with  a - 

groove  in  it,  deep  enough  to  let  in  half  the  cracker  ; 
this  will  hold  it  Hraight  while  it  is  pinching.  Fig.  12. 
reprefents  a  cracker  complete, 

78.  Sing/e  Reports. 

Cafes  for  reports  are  generally  rolled  on  one  and  two 
oz.  formers,  and  feldom  made  larger  but  on  particular 
occafions ;  they  are  made  from  two  to  four  Inches  long, 
and  very  thick  of  paper.  Having  rolled  a  cafe,  pinch 
one  end  quite  clofe,  and  drive  it  down  :  then  fill  the 
cafe  with  corn-powder,  only  leaving  room  to  pinch  it 
at  top  ;  but  before  you  pinch  it,  put  in  a  piece  of  pa¬ 
per  at  top  of  the  powder.  Reports  are  fired  by  a  vent, 
bored  in  the  middle,  or  at  one  end,  jiiH  as  required. 

79.  Marrons. 

Formers  for  marrons  are  from  ^  of  an  inch  to  i-J- 
diameter.  Cut  the  paper  for  the  cafes  twice  the  diame¬ 
ter  of  the  former  broad,  and  long  enough  to  go  three 
times  round  :  when  you  have  rolled  a  cafe,  paHe  down 
the  edge  and  tie  one  end  clofe  ;  then  with  the  former 
drive  It  down  to  take  away  the  wrinkles,  and  make  it 
flat  at  bottom ;  then  fill  the  cafe  with  corn-powder  one 
diameter  and  high,  and  fold  down  the  reH  of  the  cafe 
tight  on  the  powder.  The  marron  being  thus  made, 
wax  fome  Hrong  pack-thread  with  fliocmakers  wax  ; 
this  thread  wind  up  in  a  ball,  then  unwind  two  or  three 
yards  of  It,  and  that  part  which  is  near  the  ball  make 
faH  to  a  hook  ;  then  take  a  marron,  and  Hand  as  far 
from  the  hook  as  the  pack-thread  will  reach,  and  wind 
it  lengthwife  round  the  marron  as  clofe  as  you  can,  till 
it  will  hold  no  more  that  way  ;  then  turn  It,  and  wind 
the  packthread  on  the  (hort  way,  then  lengthwife 
again,  and  fo  on  till  the  paper  Is  all  covered ;  then  make 
fail  the  end  of  the  packthread,  and  beat  down  both 
ends  of  the  marron  to  bring  it  in  fhape.  The  method 
of  firing  marrons  is  by  making  a  hole  at  one  end  wuth 
an  awl,  and  putting  in  a  piece  of  quick-match  ;  then 
take  a  piece  of  Hrong  paper,  in  which  wrap  up  the 
marron  with  tw'o  leaders,  which  muH  be  put  down  to 
the  vent,  and  the  paper  tied  tight  round  them  with 
fmall  twine  :  thefe  leaders  are  bent  on  each  fide,  and 
their  loofe  ends  tied  to  other  marrons,  and  are  nailed  in 
the  middle  to  the  rail  of  the  Hand,  as  In  fig.  13.  The 
ufe  of  winding  the  packthread  In  a  ball  is,  that  yon  may 
let  it  out  as  you  want  it,  according  to  the  quantity  the 
marron  may  require  ;  and  that  it  may  not  be  tied  in 
knots,  which  would  fpoil  the  marron. 

80.  Marron  Batteries^ 

If  well  managed,  will  keep  time  to  a  march,  or  a 
flow  piece  of  mafic.  Marron  batteries  are  made  of  fe- 
veral  Hands,  wath  a  number  of  crofs  rails  for  the  raar- 
rons  ;  which  are  regulated  by  leaders,  by  cutting  them 
of  different  lengths,  and  nailing  them  tight,  or  loofe, 
according  to  the  time  of  the  mufic.  In  marron  batte¬ 
ries  you  muH  ufe  the  large  and  fmall  marrons,  and  the 
nails  for  the  pipes  muH  have  flat  heads. 

81.  Line  Rockets. 

Are  made  and  drove  as  the  fky-rockets,  but  have 
no  heads,  and  the  cafes  muH  be  cut  clofe  to  the  clay  : 
they  are  fometimes  made  with  fix  or  feven  changes,  but 
in  general  not  more  than  four  or  five.  The  method  of 
managing  thofe  rockets  Is  thus :  FirH,  have  a  piece  of 
light  wood,  the  length  of  one  of  tlie  rockets,  turned 

round 
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Recketf-,  round  about  2\  inches  diameter,  with  a  hole  through 
the  middle  Iciigtliwife,  Ijrge  enough  for  the  lime  to  go 
cafily  through  :  if  you  defign  four  changes,  have  four 
grooves  cut  in  the  fwivel,  one  oppofitc  the  other,  to 
hy  the  rockets  in. 

Tlie  mouths  of  the  rockets  being  rubbed  with  wet 
meal-powder,  lay  them  in  the  p'ooves  head  to  tail, 
and  tie  them  fall  j  from  the  tail  of  the  fiHt  rocket  carry 
a  leader  to  the  mouth  of  the  fecOnd,  'and  from  the  fe- 
cond  to  the  third,  and  fo  on  to  as  many  as  there  are 
on  the  fvvivel,  making  every  leader  very  feciirc  ;  but  in 
fixing  thefe  pipes,  take  care  that  the  qnick-matcli  does 
Tiot  enter  the  bores  of  the  rockets  :  the  rockets  being 
fixed  on  the  fwivel  and  ready  to  be  fired,  have  a  line 
roo  yards  long,  llretched  and  fixed  Up  tight,  at  any 
height  from  the  ground  ;  but  be  fine  to  place  it  hori¬ 
zontally  :  this  length  of  line  wall  d«  for  41b.  rockets;  but 
if  larger,  the  line  muH  be  longer.  Before  you  put  up 
the  line,  put  one  end  of  it  through  the  fwivel;  and  when 
you  fire  the  line  rocket,  let  the  mouth  of  that  rocket 
which  you  fire  firfl  face  that  end  of  the  line  where  you 
fland  ;  then  the  firfl  rocket  will  cany  tlie  rcfl  to  the 
<?ther  end  of  the  line,  and  the  fecond  will  bring  them 
back ;  and  fo  they  will  nin  out  and  in  according  to  the 
number  of  rockets:  at  each  end  of  the  line  there  niuH 
be  a  piece  of  fiat  wood  for  the  rocket  to  ilrike  againit, 
or  its  force  wall  cut  the  line.  Let  the  line  be  well  foap- 
cd,  and  the  hole  in  the  fwivel  very  fmooth. 

8  2.  Different  Decorations  for  Lint  Rochets. 

To  line  rockets  maybe  fixed  great  variety  of  figures, 
fuch  as  fiying  dragons,  Mercuries,  fliips,  5cc.  Or  they 
may  be  made  to  run  on  the  line  like  a  wheel ;  which  is 
done  in  this  manner.  Have  a  fiat  f\vivcl  made  very  exadt, 
and  on  it  tie  two  rockets  obliquely,  one  on  each  fide, 
which  wdll  make  it  turn  round  all  the  w'ay  it  goes,  and 
form  a  circle  of  Are  ;  the  charge  for  tliefe  rockets 
fiiould  be  a  little  weaker  than  common.  If  you  would 
fhew  two  dragons  fighting,  get  two  fwivels  made 
fquare,  and  011  each  tie  three  rockets  together  on  the 
under  fide  ;  then  have  two  firing  dragons  made  of  tin, 
and  fix  one  of  them  on  the  top  of  each  fwivel,  fo  as  to 
Band  upright ;  in  the  mouth  of  each  dragon  put  a  fmall 
t!afe  of  common  fire,  and  another  at  the  end  of  the 
tail ;  yon  may  put  two  or  three  port -ft  res,  of  a  Arong 


charge,  on  one  fide  of  their  bodies,  to  Ihow  them.  This 
done,  put  tliem  on  the  line,  one  at  each  end  ;  but  let 
there  be  a  fwivel  in  the  middle  ot  the  line  to  keep  the 
dragons  from  Ariking  togetlier :  before  you  fire  the 
rockets,  light  the  cafes  on  the  dragons  ;  and  if  care  be 
taken  in  firing  both  at  the  fame  time,  they  wall  meet 
in  the  middle  of  the  line,  and  feem  to  ^"ght.  'Hien 
they  will  run  back  and  return  with  great  violence  ; 
whicli  will  have  a  very  plcanng  eAe^l.  The  line  for 
tliefe  rockets  muA  be  very  long,  or  they  wall  Arike  too 
hard  together. 

8  y  C hinefe  Flyers . 

Cafes  for  flyers  may  be  made  of  different  f12.es,  from 
One  to  ciglit  ounces:  tliey  muA  be  made  thick  of  pa- 
pel*;  and  eight  interior  diameters  long ;  they  are  rolled 
in  the  fame  manner  a-i  tonrhlllons,  with  a  Araight  paA- 
cd  edge,  and  junched  clofe  at  one  end.  'i'he  method 
of  Klling  them  \%  the  cafe  being  put  in  a  moilld,  vyhofc 
cylinder,  or  foot,  muA  be  flat  at  top  without  a  nipple, 
fill  it  within  4-  a  diameter  of  the  middle ;  then  ram  in 
i  a  diameter  of  clay,  on  that  as  much  compofition  as 
Vox.  XV,  PartJI. 
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before,  on  w'liich  drive  i  a  diameter  of  clay;  then  pinch 
the  cafe  clofe,  and  drive  it  down  flat :  after  this  is  done, 
bore  a  hole  exaflly  through  the  centre  of  the  clay  in 
the  middle  ;  then  in  the  oppofite  fuies,  at  both  cuds, 
make  a  vent ;  and  in  that  fide  yoli  intend  to  fire  firfl 
make  a  fmall  hole  to  the  compofition  near  the  clay  in 
the  middle,  frgm  whicli  carry  a  quick-match,  covered 
with  a  fingle  paper,  to  the  vent  at  the  other  end  ;  then, 
when  the  charge  is  burnt  on  one  fide,  it  will,  by  means 
of  the  qnick-match,  communicate  to  the  charge  on  the 
other  (which  may  be  of  a  different  fort).  The  flyers 
being  thus  made,  put  an  ifon  pin,  that  muA  he  fixed 
in  the  work  on  which  they  arc  to  be  fired,  and  0!l 
which  they  arc  to  run,  through  the  hole  hi  the  middlCs; 
on  tlie  end  of  this  pin  muff  be  a  nut  to  keep  the  flyer 
from  running  oA'.  If  you  vVould  have  them  turn  back 
again  after  they  arc  burnt,  make  both  the  vents  at  the 
ends  on  the  fame  fide,  which  will  alter  its  courfc  thc 
contrary  way. 

84.  7'aFe  Rockets^ 

Are  defigned  merely  to  fhow  the  tmth  of  driving, 
and  the  judgment  of  a  fire-worker,  they  having  no  other 
effe6l,  when  ^red,  than  fjjinNing  round  in:  the  fame  place 
where  they  begin,  till  they  arc  burnt  out,  and  (bowing 
nothing  more  than  an  horizontal  circle  of  fire. 

I’he  method  of  making  thefe  rockets  is — Have  a 
cone  turned  out  of  hard  wood  2f  inches  diameter,  and 
as  much  high  ;  round  the  bafe  of  it  draw  a  line  ;  on 
this  line  fix  four  fpokes,  two  inches  long  each,  fb  a‘f 
to  iland  one  oppofitc  the  other;  then  fill  four  nine-inch 
one  11)  cafes  with  any  Arong  compofition,  within  two 
inches  of  tlie  top:  thefe  Cafes  arc  made  like  tourbillons, 
and  mu  A  he  rammed  with  thcgreatcA  cxa£lncfs. 

Your  rockets  being  filled,  fix  their  open  ends  on  the 
fhort  fpokes  ;  tlien  in  thc  fide  of  each  cafe  bore  a  hole 
near  the  clay;  all  thefe  holes,  or  vents,  mull  be  fo  made 
that  the  fire  oF  each  cafe  may  a<Fl  thc  fame  way  ;  from 
thefe  vents  carry  leaders  to  thc  top  of  the  cone,  and 
tic  them  together.  When  you  \Vc)uld  fire  the  rockets, 
fet  them  on  a  fmooth  table,  and  light  the  leaders  in  the 
middle,  and  all  the  cafes  will  fire  together  (fee  fig.  14.) 
and  fpin  on  the  point  oF  the  cone. 

Thefe  rockets  may  be  made  to  nfe  like  tourbillons, 
by  making  the  cafes  fiiortcr,  and  boring  four  holes  in 
the  under  fide  of  each  at  equal  diAances  i  this  beiiur 
done,  they  are  called  c/ouh/e  tourbillons. 

Notfy  All  the  vents  in  the  under  fide  of  the  cafes 
mini  be  lighted  at  once;  and  the  fhaip  point  of  the  cone 
cut  off,  at  which  place  make  it  fplitrical. 

Sect.  V.  Of  IFheels  and  other  Works ^ 

Single  Vertical  Wheels. 

T'here  are  difierent  forts  of  vertical  wheels;  fome 
having  their  fells  of  a  circular  form,  others  of  an  hexa¬ 
gon,  oftagon,  Or  decagon  form,  or  any  number  of  fidcs, 
according  to  thc  length  of  the  cafes  you  defiga  for  the 
wheel ;  your  fpokes  being  fixed  in  the  nave,  nail  flips 
of  tin,  with  their  edges  turned  up,  fo  as  to  form  grooves 
for  the?  cafes  to  lie  in,  from  tlic  end  of  one  fpokc  to 
another;  then  tic  your  cafes  in  the  grooves  head  to  tail, 
in  the  fame  manner  as  thofe  on  the  horizontal  water- 
wheel,  fo  that  the  cafes  fiicceffively  taking  Are  from  one 
another,  will  keep  thc  wheel  in  an  equal  rotation.  Two 
of  thefe  wheels  are  very  oft  fired  together,  one  on  each 
3  4  U  fido 
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f  Wheel®,  Tide  of  a  building ;  and  both  lighted  at  the  fame  time, 
and  all  the  cafes  felled  alike,  to  make  them  keep  time 

— ^ -  together ;  which  they  will  do  if  made  by  the  following 

diredions.  In  all  the  cafes  of  both  wheels,  except  the 
firft,  on  each  wheel  drive  two  or  three  ladles  full  of  flow 
fire,  in  any  part  of  tlie  cafes ;  but  be  careful  to  ram  the 
fume  quantity  in  each  cafe,  and  in  the  end  of  one  of 
the  cafes,  on  each  wheel,  you  may  ram  one  ladlefull 
of  dead-fire  compofition,  which  mud  be  very  lightly 
drove;  you  may  alfo  make  many  changes  of  fire  by  this 
method. 

Let  the  hole  in  the  nave  of  the  wheel  be  lined  with 
brafs,  and  made  to  turn  on  a  fmooth  iron  fplndle.  On 
the  end  of  this  fpindle  let  there  be  a  nut,  to  ferew  off 
and  on  ;  when  you  have  put  the  wlieel  on  the  fpindle, 
ferew  on  the  nut,  which  will  keep  the  wheel  from  fly¬ 
ing  off.  I>.et  the  mouth  of  the  firll;  cafe  be  a  little  rai- 
fed.  See  fig.  15.  Vertical  wheels  arc  made  from  10 
inches  to  3  feet  diameter,  and  the  fize  of  the  cafes  muft 
differ  accordingly ;  4-0Z.  cafes  will  do  for  wheels  of  14 
or  16  inches  diameter,  which  is  the  proportion  gene¬ 
rally  ufed.  The  beft  wood  for  wheels  of  all  forts  is  a 
light  and  dry’'  beech. 

86.  Horizontal  Wheels^ 

Are  befl  w’hen  their  fells  are  made  circular ;  in  the 
middle  of  the  top  of  the  nave  muft  be  a  pintle,  turned 
out  of  the  fame  piece  as  the  nave,  two  inches  long,  and 
equal  in  diameter  to  the  bore  of  one  of  the  cafes  of  the 
wheel ;  there  mufl  be  a  hole  bored  up  the  centre  of  the 
nave,  within  half  an  incluof  the  top  of  the  pintle.  The 
wheel  being  made,  nail  at  the  end  of  each  fpoke  (of 
which  there  flrould  be  fix  or  eight)  a  piece  of  wood,  w'ith 
a  groove  cut  in  it  to  receive  the  cafe.  Fix  thefe  pieces 
in" fuch  a  manner  that  half  the  cafes  may  incline  up¬ 
wards  and  half  dowm wards,  and  that,  when  they  are 
lied  on,  their  heads  and  tails  may  come  very  ncai  to¬ 
gether  ;  from  the  tail  of  one  cafe  to  the  month  of  the 
other  carry  a  leader,  which  fecure  with  palled  paper. 
Befides  thefe  pipes,  it  will  be  ncceflary  to  put  a  little 
meal-powder  infide  the  palled 'paper,  to  blow  off  the 
pipe,  that  there  may  be  no  obllrudlion  to  the  fire  from 
the  cafes.  By  means  of  thefe  pipes  the  cafe  will  fne- 
cefiively  take  fire,  burning  one  upwards  and  the  other 
dowmw^ards.  On  the  pintle  fix  a  cafe  of  the  fame  fort 
as  thofe  on  the  wheel;  this  cafe  mull  be  fired  by  a  lead¬ 
er  from  the  month  of  the  hill  cafe  on  the  wheel,  which 
cafe  muft  play  downwards :  inftcad  of  a  common  cafe 
in  the  middle,  you  may  put  a  cafe  of  Chinefe  lire,  long 
enough  to  burn  as  long  as  two  or  three  of  the  cafes  on 
the  wheel. 

Horiz-ontal  wheels  are  oft  fired  two  at  a  time,  and 
made  to  keep  time  like  vertical  wheels,  only  tliey  are 
made  without  any  flow  or  dead  fire;  10  or  12  inches 
will  be  enough  for  the  diameter  of  wheels  with  fix 
fpokes.  Fig.  16.  leprefents  a  wheel  on  fire,  with  the 
firll  cafe  burning. 

87.  Spiral  IVhcels^ 

Arc  only  double  horizontal  w'heels,  and  made  tlius  : 
The  nave  muft  be  about  6  inches  long,  and  foraewhat 
thicker  than  the  fingle  fort ;  inllead  of  the  pintle  at  top, 
■make  a  hole  for  the  cafe  to  be  fixed  in,  and  two  fets  of 
fpokes,  one  fet  neai  the  top  of  the  nave,  and  the  other 
near  the  bottom.  At  the  end  of  each  fpoke  cut  a 
groove  wherein  you  tie  the  cafes,  there  being  no  fell ; 
the  fpokes  fhould  not  be  more  than  3-i-  indies  long  from 
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the  nave,  fo  that  the  wheel  may  not  be  more  than  8  or  Of  WheeW 
9  inches  diameter  ; ,  the  cafes  arc  placed  in  fuch  a  man^ 
ner,  that  thofe  at  top  play  downi,  and  thofe  at  bottom 
play  up,  but  let  the  third  or  fourth  cafe  play  horizon¬ 
tally.  The  cafe  in  the  middle  may  begin  with  any  ot 
the  others  you  plcafe;  6  fpokes  wnll  be  enough  for  each 
fet,  fo  that  the  wdiecl  may  corifift  of  12  cafes,  bcfides 
that  on  the  top  :  the  cafes  6  inches  each.  > 


88.  Plural  Wheeis^ 

Are  made  to  turn  horizontally,  and  to  confift  of  three 
fets  of  fpokes,  placed  6  at  top,  6  at  bottom,  and  4  in 
the  middle,  which  muft  be  a  little  Ihorter  than  the  reft: 
let  the  diameter  of  the  \vhecl  be  10  inches;  the  cafes 
muft  be  tied  on  the  ends  of  the  fpokes  in  grooves  cut 
on  purpofe,  or  in  pieces  of  wood  nailed  on  the  ends  of 
the  fpokes,  with  grooves  cut  in  them  as  ufual :  in  cloth¬ 
ing  thefe  wheels,  make  the  upper  fet  of  cafes  play  ob¬ 
liquely  downwards,  the  bottgm  fet  obliquely  upwards, 
and  the  middle  fet  horizontally.  In  placing,  the  leaders, 
you  muft  order  it  fo  that  the  cafes  may  burn  thus,  viz. 
firll  up,  then  down,  then  horizontal,  and  fo  on  with  the 
reft.  But  aiiother  change  may  be  made,  by  driving  in 
the  end  of  the  8th  cafe  two  or  three  ladlefuls  of  flow 
fire,  to  burn  till  the  wheel  has  ftopped  its  courfe  ;  then 
let  the  other  cafes  be  fixed  the  contrai*y  way,  which  will 
make  the  wheel  run  back  again  :  for  the  cafe  at  top 
you  may  put  a  fmall  gerbe  ;  and  let  the  cafes  on  the 
fpokes  be  fiiort,  and  filled  with  a  ftrong  brllliaut  charge. 

89.  Illuminated  Spiral  IV heel, 

Firll  have  a  circular  horizontal  wheel  made  two  feet 
diameter,  with  a  hole  quite  through  the  nave;  then  take 
three  thill  pieces  of  deal,  three  feet  long  each,  and  of 
an  inch  broad  each:  one  end  of  each  of  thefe  pieces  nail 
to  the  fell  of  the  wheel,  at  an  equal  dillance  from  one 
another,  and  the  other  end  nail  to  a  block  with  a  hole 
in  its  bottom,  which  muft  be  perpendicular  with  that 
in  the  block  of  the  wheel,  but  not  fo  laige.  The  wheel 
being  thus  made,  have  a  hoop  planed  down  \^ry  thia 
and  flat;  then  nail  one  end  of  it  to  the  fell  of  Uie  wheel, 
and  wind  it  round  the  three  flicks  in  a  fplral  line  from 
the  wheel  to  the  block  at  top:  on  the  top  of  this  block 
fix  a  cafe  of  Chinefe  fire  ;  on  the  wheel  you  may  place 
any  number  of  cafes,  which  mufl  incline  downwards,, 
and  bum  two  at  a  time.  If  the  wheel  fhould  confift  of 
10  cafes,  you  may  let  the  ilhiminations  and  Chinefe 
fire  begin  with  the  fecond  cafes.  The  fpindle  for  this, 
wheel  mufl  bo  a  little  longer  than  the  cone,  and  made 
very  fmooth  at  toj),  on  which  the  upper  block  is  to  turn, 
and  the  whole  weight  of  the  wheel  to  reft.  See  fig.  1 7. 

90.  Double  Spiral  Wheel. 

For  this  wheel  the  block,  or  nave,  muft  be  as  long 
as  the  height  of  the  worms,  or  fpiral  lines,  but  muft  be 
made  very  thin,  and  as  I’ght  as  poffible.  In  this  block 
muft  be  fixed  feveral  fpokes,  which  muft  dimiiiifh  in 
length,  from  the  wheel  to  the  top,  fo  as  not  to  exceed 
the  furface  of  a  cone  of  the  fame  height.  To  the  ends 
of  thefe  fpokes  nail  the  worms,  which  muft  crofs  each 
other  feveral  times;  thefe  worms  clothe  with  illumina¬ 
tions,  the  fame  as  thofe  on  the  fingle  wheels ;  but  the. 
horizontal  wheel  you  may  clothe  as  you  like.  At  top 
of  the  worm  place  a  cafe  of  fpur-fire,  or  an  amber  light. 
Sec  fig.  18.  This  figure  is  fhown  without  leaders,  to. 
prevent  a  confufion  of  lines. 

91.  Balloon  Wheels, 

Are  made  to  tur^  horizontally :  they  muft  be  made 

,  2  feet 
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Of  Wheels,  2  r^ct  diam^Ur,  wjthaiU  any  fpokes  ;  mu!  very  ftrong*, 
with  any  number  of  fidee.  On  the  top  of  u  wheel  range 
*  ^  ”  and  fix  in  pots,  3  inches  diameter  and  7  inches  high 

each,  as  many  of  thefe  as  there  are  cafes  on  the  wheel ; 
near  the  bottom  of  each  pot  make  a  fmall  vent ;  into 
each  of  thefe  vents  carry  a  leader  from  the  tail  of  each 
cafe ;  fome  of  the  pots  load  with  liars,  and  fome  with 
ferpents,  crackers,  Szc,  As  the  wheels  turn,  the  pots 
will  fucceflively  be  fired,  and  throw  into  the  air  a  great 
variety  of  fires. 

92.  Fruilont  Wheels^ 

*  Firft  have  a  nave  made  9  inches  long  and  3  in  diame¬ 
ter  :  near  the  bottom  of  tliis  nave  fix  8  fpokes,  with  a 
hole  in  the  end  of  each,  large  enough  to  receive  a  2  or 
4  ounce  cafe  :  each  of  thefe  fpokes  may  be  14  inches 
long  from  the  block.  Near  the  top  of  this  block  fix  8 
more  of  the  fame  fpokes,  exactly  over  the  others,  but 
not  fo  long  by  2  inches.  As  this  wheel  is  to  run  hori¬ 
zontally,  all  the  cafes  in  the  fpokes  mull  play  obliquely 
upwards,  and  all  thofc  in  the  fpokes  at  bottom  ob¬ 
liquely  downwards.  I’his  being  done,  have  a  fmall  ho¬ 
rizontal  wheel  made  with  8  fpokes,  each  y  inches  long 
from  the  block:  on  the  top  of  this  wheel  place  a  cafe 
cf  brilliant  fire  :  all  the  cafes  on  this  wheel  mull  play  in 
an  oblique  dire<ftion  downwards,  and  burn  2  at  a  time, 
and  thofe  on  the  large  wheel  4  at  a  time  ;  that  is,  2  of 
thofe  in  the  top  fet  of  fpokes,  and  2  of  thofe  in  the 
bottom  fet  of  fpokes. 

The  4  firll  cafes  on  tlie  large  wheel,  and  the  2  firll 
on  the  fmall,  mull  be  fired  at  the  fame  time,  and  the 
brilliant  fire  at  top  at  the  beginning  of  the  lafl  cafes. 
Phe  cafes  of  the  wheels  may  be  filled  with  a  grey 
charge.  When  thefe  wheels  are  completed,  you  miifl 
have  a  llrong  Iron  fpindle,  made  4  feet  6  inches  long, 
and  fixed  perpendicularly  on  the  top  of  a  Hand  :  on  this 
put  the  large  wheel,  whofe  nave  mull  have  a  liole  quite 
through  from  the  bottom  to  the  top.  This  hole  mud 
be  large  enough  to  turn  eafy  round  the  bottom  of  the 
fpindle,  at  which  place  there  mud  be  a  fhouldcr,  to  keep 
the  wheel  from  touching  the  dand  :  at  the  top  of  the 
fpindle  put  the  fmall  wheel,  and  join  it  to  a  large  one 
with  a  leader,  in  order  that  they  may  be  fired  both  to¬ 
gether. 

93.  Cafeades  of  Firey 

Are  made  of  any  fizc  ;  but  one  made  according  to 
Plate  the  dimenfions  of  that  diown  in  fig.  i.  will  be  .large 
€cccxxx»  enough  for  8-07.  cafes.  Let  the  didance  from  A  to  B 
be  3  feet  ;  from  B  to  C  2  feet  6  inches ;  and  from  CD 
2  feet ;  and  let  the  crofs  piece  at  A  be  4  feet  long  : 
then  from  each  end  of  this  piece  draw  a  line  to  D  ; 
then  make  the  other  crofs  pieces  fo  long  as  to  come 
within  thofe  lines.  The  top  piece  D  may  be  of  any 
length,  fo  as  to  hold  the  cafes,  at  a  little  didance  frem 
each  other ;  all  the  crofs  pieces  are  fixed  horizontally, 
and  fupported  by  brackets ;  the  bottom  crofs  piece 
fhould  be  about  i  foot  6  inches  broad  in  the  middle, 
the  fecond  i  foot,  the  third  ^  inches,  and  the  top  piece 
4  inches :  the  cafes  may  be  made  of  any  length,  but 
mud  be  filled  with  a  brilliant  charge.  On  the  edges  of 
the  crofs  pieces  mud  be  nailed  bits  of  wood,  with  a 
groove  cut  in  each  piece,  large  enough  for  a  cafe  to  lie 
Thefe  bits  of  wood  are  fixed  fo  as  to  incline 
downwards,  and  that  the  fire  from  one  tier  of  cafes  may 
play  over  the  other.  All  the  cafes  being  tied  fad  on, 
carry  leaders  from  one  to  the  other  j  and  let  there  be  a 
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pipe  hung  from  the  mouth  of  cue  of  the  cafes,  covered  Of  Whceis# 
at  the  end  \\  ith  a  fingle  paper,  which  you  burn  to  five 
the  cafeade* 

94.  Fhe  Fire^Tree» 

To  make  a  firc-trcc,  as  fiiewn  by  fig.  2.  yon  mud 
fird  have  a  piece  of  wood  6  feet  long,  and  3  inches 
fquare  ;  then  at  E,  9  inchcf^  from  the  top,  make  a  hole 
in  the  front,  and  in  each  fide  ;  or,  indead  of  holes,  you 
may  fix  fhort  pegs,  to  fit  the  inlide  of  the  cafes.  At 
F,  9  inches  from  E,  fix  3  more  pegs  ;  at  G,  i  foot  9 
inches  from  E,  fix  3  pegs;  at  II,  9  inches  from  G, 
fix  3  pegs  ;  at  T,  9  inches  from  H,  fix  3  pegs,  inclining 
downwards;  but  all  the  other  pegs  mud  incline  up- 
w'ards,  that  the  cafes  may  have  the  lame  inclination  as 
you  fee  in  the  figure  ;  then  at  top  place  a  4-inch  mor¬ 
tar,  loaded  with  dars,  rains,  or  crackers.  In  the  middle 
of  this  mortar  place  a  cafe  filled  with  any  fort  of  charge, 
hut  let  it  be  fired  with  the  other  cafes ;  a  brilliant 
charge  will  do  for  all  the  cafes  ;  but  the  mortar  may 
be  made  of  any  diameter,  and  the  tree  of  any  fize  ;  and 
on  it  any  number  of  cafes,  provided  they  are  placed  in 
the  manner  deferibed. 

95.  Chinefe  Fountains, 

To  make  a  Chinefe  fountain,  you  mud  have  a  per¬ 
pendicular  piece  of  wood  7  feet  long  and  2  {  inches 
fquare.  Sixteen  inches  from  the  top,  fix  on  the  front  a 
crofs-picce  i  inch  thick,  and  i\  broad,  with  the  broad 
fide  up :  below  this,  fix  3  more  pieces  of  the  fame 
width  and  thlcknefs,  at  16  inches  from  each  other: 
let  the  bottom  rail  be  5  feet  long,  and  the  others  of 
fucli  a  length  as  to  allow  the  fire-pumps  to  dand  in 
the  middle  of  the  intervals  of  eacli  other.  The  pyi*a- 
mid  being  thus  made,  fix  in  the  holes  made  in  the  bot¬ 
tom  rail  5  fire-pumps,  at  equal  dillances  ;  on  the  2d 
rail,  place  4  pumps ;  on  the  3d,  3  ;  on  the  4th,  2  ;  and 
on  the  top  of  the  poll,  i  ;  but  place  them  all  to  in¬ 
cline  a  little  forwards,  that,  when  they  throw  out  the 
dars,  they  may  not  drike  againd  the  crofs  rails.  Having 
fixed  your  fire-pumps,  clothe  them  with  leaders,  fo  that 
they  may  all  be  fired  together.  See  fig.  3. 

96.  Of  illuminated 'Globes  *iolth  hori%ontal  Wheels, 

The  hoops  for  thefe  globes  may  be  made  of  wood, 
tin,  or  iron  wire^  about  2  feet  diameter.  For  a  fingle 
globe  take  two  hoops,  and  tie  them  together,  one  with¬ 
in  the  other,  at  right  angles  ;  them  have  a  horizon¬ 
tal  wheel  made,  whofe  diameter  mud  be  a  little  wi¬ 
der  than  the  globe,  and  its  nave  6  inches  long  ;  on  the 
top  of  which  the  globe  is  fixed,  fo  as  to  Hand  3  or  4 
inches  from  the  wheel  :  011  this  wheel  you  may  put 
any  number  of  cafes,  filled  with  what  charge  you  like ; 
but  let  two  of  them  burn  at  a  time  :  they  may  be  placed 
horizontally,  or  to  incline  downwards,  jud  as  you 
choofe.  Now,  when  the  wheel  is  clothed,  fix  011  the 
hoops  as  many  illuminations  as  will  Hand  within  24- 
inches  of  each  other :  thefe  you  fafien  on  the  hoops 
w  itli  fmall  iron  binding  wire  ;  and  when  they  are  all 
on,  put  on  your  pipes  of  communicarion,  which  mull 
be  fo  mauaged  as  to  light  them  all  with  the  2d  or  3d 
cafe  on  the  wheel.  The  fpindle  on  which  the  globe  is 
to  run  mud  go  through  the  block  of  the  wheel,  up  to 
the  infide  of  the  top  of  the  globe  ;  where  mud  be  fix¬ 
ed  a  bit  of  bnrfs,  or  iron,  with  :i  hole  in  it  to  rccriVe 
the  point  of  the  fpindle,  on  which  the  whole  w'eight  of 
the  wheel  is  to  bear,  as  in  fig.  4.  which  reprefents  a 
globe  on  its  fpindle.  By  this  method  may  be  made  n 
4  U  2  crown, 
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Of  Wheels,  crown,  which  Is  done  by  havin?^  the  hoops  bent  in  the 
Form  of  a  crown.  Sometimes  globes  and  crowns  are 
ordered  fo  as  to  Hand  ilill,  and  the  wheel  only  to  turn 
round  ;  but  when  you  would  have  the  globe  or  crowm 
TO  hand  ftill,  and  tlie  wheel  to  run  by  itfelf,  the  block 
of  the  wheel  mull  not  be  fo  long,  nor  the  fpindle  any 
longer  tlian  to  juft  ralfc  the  globe  a  little  above  the 
wheel ;  and  the  wheel  cafes  and  illumination  mull  be¬ 
gin  together. 

97.  Dodecaedron^ 

So  called  becauh?  it  nearly  reprefents  a  twelve-fided 
figure,  is  made  thus.  Firil  hive  a  ball  turned  out 
of  foine  hard  wood,  inches  diameter  :  when  done, 
divide  its  furfacc  into  14  equal  parts,  from  which  bore 
holes  It  inch  diameter,  ptipcndicular  to  the  centre, 
ip  that  they  may  all  meet  in  the  middle  :  then  let 
there  be  turned  in  the  infide  of  each  hole  a  female 
ferew  ;  and  to  all  the  holes  but  one,  muR  be  made  a 
round  fpoke  5  feet  long,  with.  4  inches  of  the  fcicw  at 
one  end  to  fit  the  holes;  then  in  the  fcrcw-er*d  of  all 
the  fpokes  bore  a  hole,  5  inches  up,  wliieh  muil  be 
bored  flaiiting,  fo  as  to  come  out  at  one  fide,  a  little 
above  the  ferevv  ;  from  wlr’ch  cut  a  fmall  groove  along 
the  fpoke,  within  6  inches  of  the  other  end,  where 
you  m;ilie  another  bole  through  to  the  otlier  tide  of  the 
fpoke.  In  this  end  fx  a  fpindle,  on  which  put  a  fmall 
wheel  of  3  or  4  lidcs,  each  lidc  6  01  7  inches  long  : 
thefe  hdes  muR  have  groove^  cut  in  them,  large  enough 
tp  receive  a  2  or  4  oz.  cafe.  When  thefe  wheels  are 
clothed,  put  them  on  the  fpindlcs,  and  at  the  end  of 
each  fpindle  put  a  nut  to  keep  the  wheel  from  falling 
off.  The  wdieels  being  thus  Hxed,  carry  a  pipe  from 
the  mouth  of  the  firff  cafe  on  each  wheel,  through 
the  hole  in  the  fide  of  the  fpoke,  and  from  thence  along 
the  groove,  and  through  the  other  hole,  fo  as  to  hang 
out  Ht  the  ferew-end  about  an  inch.  The  fpokes  be¬ 
ing  all  prepared  in  this  manner,  you  muff  have  a  poft, 
on  which  you  intend  to  fire  the  work,  with  aii  iron 
ferew  in  the  top  of  it,  to  fit  one  of  the  holts  in  the 
ball :  on  the  ferew  ffx  the  ball ;  then  in  the  top  hole 
of  the  ball  put  a  little  meal-powder,  and  fome  loofe 
quick-match  :  then  ferew  in  all  the  fpokes  ;  and  in  one 
lide  of  th.e  ball  bore  a  hole,  in  which  put  a  loader,  and 
fecure  it  at  the  end  ;  and  your  work  will  be  ready  to  be 
lived.  By  this  leader  the  powaler  and  match  in  the 
centre  is  fired,  which  will  light  the  match  at  the  ends  of 
the  fpokes  all  at  once,  whereby  all  the  wheels  w  ill  be 
^gbted  at  once.  There  may  be  an  addition  to  this 
piece,  by  fixing  a  fmall  globe  pn  each  w^heel,  or  one  on 
%\\t  top  wheel  only.  A  gioy  charge  will  be  pioper  for 
4he  wheel- cafes. 

98.  T^he  T(%v~Tree  of  hrilHant  Fire^ 

Is  reprefented  by  fig.  5.  as  it  appears  wb^n  burn¬ 
ing.  Fivff,  let  A  be  an  upright  piece  of  wood,  4  feet 
long,  2  inches  broad,  and  l  thick  :  at  top  of  this 
piece,  on  the  fiat  fide,  fix  a  hoop  14  inches  diame¬ 
ter  ;  and  round  its  edge  and  front  place  illuminations, 
and  In  the  centre  a  5- pointed  ffar ;  then  at  E,  wdiich 
.  is  14  foot  from  the  edge  of  the  hoop,  place  2  cafes  of 
brilliant  fire,  one  on  each  fide  ;  tlwfe  cafes  fliouU  be 
\  foot  long  each  :  below  thefe  fix  2  more  cafes  of  the 
fame  fize,  and  at  fudi  a  diftance,  that  their  mouths 
may  almoft  meet  them  at  top ;  then  clofe  tp  the 
ends  of  thefe  cafes  fix  2  mpre  of  the  fame  cafes  ;  they 
muff  ffand  paiallel  to  them  at  E.  The  cafes  being 
Ihusixcd,  clothe  them  ^with  kaders  5  fo  that  they> 
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with  the  illuminations  and  ftars  at  top,  may  all  take  fire  Of  Whceln 
together.  ^  1 

99.  Stars  nvUh  Points  for  rf^ulated  Pieces^  dee.  v—— 
Thefe  ftars  are  made  of  different  fizes,  according  to 
the  work  for  wdiich  they  are  intended ;  they  are  made 
with  cafes  from  i  oz.  to  i  lb.  but  in  general  with  4  oz^. 
cafes,  4  or  5  inches  long :  the  cafes  mull  be  rolled 
with  pallc,  and  twdee  as  thick  of  paper  as  a  rocket 
of  the  fame  bore.  Having  rolled  a  cafe,  pinch  one 
end  of  it  quite  clofe  :  then  drive  in  4  a  diameter  of 
clay  ;  and  when  the  cafe  is  dty,  nil  it  with  cornpofi- 
lion,  2  or  3  inches  to  the  length  of  the  cafes  with 
which  it  is  to  burn  :  at  ti)p  of  the  ch:irge  drive  *fome 
clay  ;  as  the  ends  of  theie  calcs  are  feldom.  pinched, 
they  w'ould  be  liable  to  take  fire.  Having  filled  a  caff  , 
divide  the  circumference  of  it  at  the  pinched  cud  clofi; 
to  the  clay  into  5  equal  parts  ;  then  bore  5  holes  Y/itU 
a  giinblet,  about  the  fize  of  the  neck  of  a  common. 

4-0Z.  cale,  into  tlie  compoiitlon  :  from  one  liole  to  the 
other  carry  a  quick match,  and  Itcure  it  witli  paper  : 
tins  paper  muff  be  put  on  in  the  ma:n.er  oi  that  011  the 
ends  of  wheel-cafeo,  fo  that  the  hollow  part,  which 
projects  from  the  end  of  tiie  caie,  may  ferve  to  receive 
a  leader  from  any  other  work,  to  give  fiic  to  the  points 
of  the  liars.  riicfe  ftars  may  be  made  with  any  luiUi- 
her  of  points. 

100.  Fixed  Sun  *7u‘th  a  tranf parent  Fare. 

To  make  a  fun  of  the  bell  fort,  there  ffiould  be  tw^o* 
row's  of  cafes,  as  in  fig.  6.  which  will  (bow  a  double  glo* 
ly,  and  make  the  rays  ffroiig  and  full.  Tiie  frame,  or* 
fun- wheel,  muff  be  made  thus :  Have  a  circular  fiat 
nave  made  very  ffrong,  12  indies  diameter:  to  this  fix 
6  ftiOJig  fiat  fpokes,  A,B,C,D,E,F.  On  the  front  cf . 
thefe  fix  a  circular  fell,  5  feet  diameter;  wdllun  which 
fix  another  fell,  the  length  of  one  of  the  fun-cafes  Idh- 
ill  diameter ;  wdthin  tins  fix  a  3d  fell,  wliofe  diameter 
muff  be  lefs  than  the  2d  by  the  length  of  1  cafe  and 
i-3d.  The  w'heel  being  made,  divide  the  fells  into  fo 
many  equal  paits  as  you  w'ould  have  cafes  (which  may' 
be  done  from  24  to  44)  :  at  each  divifun  fix  a  flat  iron 
ftaple  ;  thefe  ftaples  muff  be  made  to  fit  the  cafes,  io. 
hold  them  faff  on  die  wheel  ;  let  the  llaples  be  fo  pla¬ 
ced,  that  one  row  of  cafes  may  lie  in  the  middle  of  the 
intervals  cf  the  other. 

In  the  centre  of  the  block  of  the  fun  drive  a  fpindle, 
on  which  put  a  fmall  hexagon  wheel,  whofe  cafes, 
muff  be  filled  with  the  fame  charge  as  the  cafes  of  the 
fun  :  two  cafes  of  this  wheel  muff  burn  at  a  time,  and 
begin  with  them  on  the  fells.  Having  fixed  on  ail  the 
cafes,  carry  pipes  of  communication  from  one  to  the 
other,  as  you  lee  irt  the  figure,  and  from  one  fide  of 
the  fun  to  the  wdieel  in  the  middle,  and  from  thence 
to  the  other  fide  of  the  fun.  Thefe  lenders  will  hold 
the  wheel  ftcady  while  the  fun  is  fixing  up,  and  will, 
alio  he  a  fure  method  of  lighting  both  cafes  of  the 
wheel  together.  A  fun  thus  made  Is  called  a  idiarit 
fuv.^  becaufe  the  wood  work  is  entirely  covered  with 
lire  from  the  wheel  in  the  middle,  fo  that  there  appears 
nothing  but  fparks  of  brilliant  fire  ;  but  if  you  would 
have  a  tranfpaient  face  in  the  centre,  you  muff  have 
one  made  of  pallet- oard  of  any  fize.  'Fhe  method  of 
making  a  face  is,  by  cutting  out  -the  eyes,  nofe,  and 
mouth,  Igr  the  fparks  of  the  wdieel  to  appear  thiough;, 
but  inffead  of  this  face,  you  may  have  one  painted  oa 
oikd  paper,  or  Perfiau  lilk,  llrained  tight  on  a  hoop  ; 

which 


Sea.v;  P  Y  R  O  T 

Of  Wheels,  Vt-hich  hoop  muH  be  fupported  by  3  or  4  piaces  of 
wire  at  6  inches  diftance  from  the  wheel  in  the  centre, 
—  fo  that  the  light  of  it  may  illuminate  the  face.  By  this 
method  you  may  have,  in  the  front  of  a  fun,  Vivat 
Rex,  cut  in  pafteboard,  or  Apollo  painted  on  filk  ;  but, 
for  a  finall  colle6fion,  a  fun  with  a  fmgle  glory,  and  a 
Yihccl  in  front,  will  be  moil  fiiitable.  Half-pound 
cafes,  filled  10  inches  with  compofition,  will  be  a  good 
fize  for  a  fun  of  5  feet  diameter  ;  but,  if  larger,  the 
cafes  muft  be  greater  in  proportion. 

101.  Three  Vtri'ifa^  IVhtels  llluminaiedy  which  turn  on 
their  own  Nnn-ei  upon  ei  horl^^ontal  Table. 

A  plan  of  this  is  fSown  by  fig.  7.  Let  D  be  a 
dtal  table*  3  feet  in  diairK’ter ;  this  table  mull  be  nx- 
ed  horizontally  on  the  top  of  a  poll ;  on  this  poll 
mdl  be  a  perpeiidicular  iron  fpindle,  which  mull  come 
tn rough  tlic  centre  of  the  table  :  then  let  A,B,C,  be 
3  fpokes  joined  to  a  triungular  flat  piece  of  wood,  in 
the-  middle  of  which  make  a  hole  to  fit  eafily  over  the 
fpintUe  ;  let  E,F,G,  he  piece.s  of  wood,  4  <jr  5  inches 
long  each,  and  2  inches  fqiiarc,  fixed  on  t1\o  under 
fides  of  the  Ipokes  ;  in  thefc  pieces  make  holes  length- 
wile  to  uceive  tlic  thin  -part  of  the  blocks  of  tlie 
wheels,  which,  wlien  in,  are  prevented  from  coming 
out  hy  a  (mall  iron  pin  being  run  through  the  end  of 
each.  K,  L,  M,  arc  3  vertical  octagon  wheels,  iS 
inches  diameter  each  ;  the  blocks  of  thefe  wheels  mull 
be  long  enough  for  3  or  4  inehes  to  reft  on  the  table  ; 
round  which  part  drive  a  number  of  (harp  points  of 
wire,  wliich  miift  not  projeft  out  of  the  blocks  more 
than  I- 1 6th  of  an  inch;  the  ufe  of  thefc  points  is, 
tl  at,  when  the  blocks  run  round,  they  wall  (lick  in 
the  table,  and  help  the  wheels  forward  ;  if  the  naves 
are  made  of  ftrong  wood,  one  inch  will  be  enough 
for  the  diameter  of  the  thin  part,  which  fhoiild  be 
made  to  turn  eafy  in  the  holes  in  the  pieces  E,  F,  G. 
On  the  front  of  the  wheels  make  4  or  5  circles  of 
llrong  w'ire,  or  flat  hoops,  and  tie  on  them  as  many 
illuminations  as  they  will  hold  at  2  inches  from  each 
other  :  inftead  of  circleg,  you  may  make  fplral  lines, 
clothed  with  illuminations,  at  the  fame  diftance  from 
each  other  as  thofe  on  the  hoops.  When  illuminations 
a 'C  fixed  on  a  fpiral  line  in  the  front  of  a  wheel,  they 
iviuft  be  placed  a  little  on  the  ftant,  the  contrary  way 
that  the  wbetl  runs  :  the  cafes  for  thefe  wheels  may  be 
filled  vvkb  any  coloured  charge,  but  muft  burn  oiil)  one 
at  a  time. 

7'he  wheels  being  thus  prepared,  you  muft  have  a 
globe,  crow  n,  or  fpiral  wheel,  to  put  on  the  fpindle  in 
the  middle  of  the  table  :  this  fpindle  fhoiild  be  juft  long 
cmmgh  to  raife  the  wheel  of  the  globe,  crown,  or  fpi- 
tal  wheel,  fo  high  that  its  fire  may  play  over  the  3 
vertical  wheels;  hy  this  means  their  hies  w’ill  not  be 
confufed,  nor  will  the  wheels  receive  any  damage  from 
the  fire  of  each  other.  In  clothing  this  work,  let  the 
leaders  be  fo  managed,  that  all  the  w  heels  may  light  to¬ 
gether,  and  the  illuminations  after  2  cafes  of  each  wheel 
•are  burned. 

IQ?.  Illumwated  Chamlelier, 

Illuminated  works  are  much  admired  by  the  Italians, 
and  indeed  are  a  great  addition  to  a  colledion  of  works: 
in  a  grand  exhibition  an  illuminated  piece  (hould  be 
fired  after  every  two  or  three  wheels,  or  fixed  pieces  of 
common  and  brilliant  fires  ;  and  liKcwife  illuminated 
works  may  be  made  cheap,  ^uick,  and  eafy. 
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To  make  an  illuminated  chandelier,  you  muft  fir fl  Of 
have  one  made  of  thin  wood  (fee  fig.  8.)  The  chan¬ 
delier  being  made,  bore  in  the  front  of  the  branches, 
and  in  the  body,  and  alfo  In  the  crown  at  top,  as  many 
holes  for  illuminations  as  they'’  will  contain  at  3  inches 
diftance  from  each  other  :  in  thefe  holes  put  illumina¬ 
tions  filled  with  white,  blue,  or  brilliant  charge.  Ha¬ 
ving  fixed  in  the  port-fires,  clothe  them  with  leaders, 
fo  that  the  chandelier  and  crown  may  light  together. 
The  fraall  circles  on  this  figure  rejirefent  the  months 
of  the  illuminations,  which  muft  projecl  ftnilght  from 
the  front. 

103.  Illuminated  7^ew  Tree, 

Firft  have  a  tree  made  of  wood,  fucli  as  is  ftiown  hy 
fig.  9  The  middle  piece  or  ftem,  on  which  the  branch¬ 
es  are  fixed,  muft  be  8  feet  6  inches  high  :  at  the  bot¬ 
tom  of  this  piece  draw  a  line,  at  right  riiigles,  2  feet  6 
inches  long  at  each  fide  ;  then  from  L,  which  is  1  foot 
6  inches  from  the  bottom,  draw'  a  line  on  each  fide  to 
C  cuul  D  ;  thefe  lines  will  give  the  length  of  the  two 
firft  branches.  Then  put  011  the  two  top  blanches  pa¬ 
rallel  to  them  at  bottom:  let  the  length  of  (?ach  of  thefc 
branches  be  i  foot  from  the  (Urn  :  from  the  ends  of 
thefe  two  branches  draw  a  line  to  C  and  D  ;  then  fix 
on  5  more  branches  at  aii  equal  diftance  from  each 
other,  and  their  length  will  be  deteninned  by  the  lines 
AC  and  ED.  'When  the  branches  arc  fixed,  place  il¬ 
luminating  portfires  on  the  top  of  each,  as  many  as  you 
choolc  :  behind  the  top  of  the  ftem  fafteii  a  gerbe  or 
white  fountain,  which  mnil  be  fired  at  the  beginning  cf 
the  illuminations  on  the  tree. 

iO.^.  Fill  ml. ^  Stars  with  hrlHtant  JVhcAs, 

To  make  a  flaming  ftar,  you  muft  firft  have  made  a 
circular  piece  of  ftrong  wood  about  i  inch  thick  and  2 
feet  diameter  ;  round  this  block  fix  8  points,  2  feet  6 
inchci.  long  each;  4  of  thefe  points  muft  be  ftralglit  and  4 
flaming  ;  thefe  points  being  j  fined  on  very  ftrong,  and 
even  with  the  furface  of  the  block,  nail  tin  or  pafte¬ 
board  on  their  edges,  from  the  block  to  tlie  end  of 
each,  where  they  muft  be  joined  ;  this  tin  muft  proje6l 
in  front  8  inches,  and  be  joined  where  they  meet  at  the 
block  ;  round  the  front  of  the  block  fix  4  pieces  of 
thick  iron  wire,  8  inches  long  each,  equally  dillant  from 
each  other  ;  this  being  done,  cut  a  piece  of  pafteboard 
round,  2  feet  diameter,  and  draw  on  it  a  ftar,  as  may  be 
feen  in  fig.  10.  Cut  out  this  ftar,  and  on  the  back  of 
it  pafte  oiled  paper  ;  then  |>aint  each  point  half  red  and 
halt  yellow,  lengthwiie  ;  but  the  body  of  the  ftar  muft 
be  left  open,  wherein  muft  run  a  brilliant  wheel,  made 
thus  ;  Have  a  light  block  turned  9  inches  long  :  at 
each  end  of  it  fix  6  fpokes at  the  end  of  each  fpoke 
put  a  2  ounce  cafe  of  brilliant  fire  ;  the  length  of  thefc 
cafes  muft  be  in  proportion  to  the  wheel,  and  the  dia- 
rntter  of  the  wheel  when  the  cafes  are  on  muft  be  a 
little  lefs  than  the  diameter  cf  the  body  of  the  finnlHhir: 
the  cafes  on  the  fpokes  in  front  muft  have  their  mouths 
incline  outwards,  and  thofe  on  the  Infide  fpokes  muft  be 
placed  fo  as  to  founa  vertical  circle  of  fire.  When  you 
place  your  leaders,  carry  the  firft  pipe  from  the  tail  of 
I  of  the  cafes  in  front  to  the  month  of  i  of  the  infide 
cafes,  and  from  the  tail  of  that  to  another  in  front,  and 
fo  on  to  all  the  cafes.  Yonr  wheel  being  made,  put  it 
on  a  fpindle,  in  the  centre  of  the  ftar;  this  fpindle  mull 
have  a  flioulder  at  bottom,  to  keep  the  wheel  at  a  little 
diftance  from  the  block.  This  wheel  muft  be  kept  oa 

the 
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Of  Wheel?,  tlio  fplndle  by  a  wwt  at  tbe  end;  having  fixed  on  the 
^  wheel,  fallen  the  tranfparcnt  liar  to  the  4  pieces  of  wire : 

'  when  yoil  fire  it,  you  will  only  fee  a  common  horizon¬ 
tal  wheel  ;  but  when  the  firft  cafe  is  burnt  put,  it  will 
fire  one  of  the  vertical  cafes,  which  will  fhow  the  tranf- 
parent  liar,  and  fill  the  large  flames  and  points  with 
fire  ;  then  it  will  again  appear  like  a  cpmmon  wheel, 
and  fo  on  for  1 2  changes. 

105.  Prnjt^led  reguilt ed  Piece  of  nine  Mutations, 

A  regujuted  piece,  if  well  executed,  is  as  curious  as 
any  iu  tire-works :  it  confifts  of  fixed  and  moveable 
pieces  on  one  fpindle,  reprefenting  various  figures, 
which  take  fire  fuccefiively  one  from  another,  without 
any^  afiillancc  after  lighting  the  firll  mutation.  See 
fig.  II. 

I.  Names  of  the  mutations,  with  the  colour  of  fire 
and  fize  of  the  cafe  belonging  to  each. 

F  rjl  mutation  is  a  hexagon  vertical  wheel,  illumina¬ 
ted  in  front  with  fmall  portfires  tied  on  the  ipokes  ; 
this  wheel  mull  be  clothed  with  2  ounce  cafes,  filled 
with  black  charge  ;  the- length  of  thefc  cafes  is  deter¬ 
mined  by  the  fize  of  the  wheel,  but  miift  burn  fuigly. 

Hecond  mutation  is  a  fixed  piece,  called  a  golden  glory ^ 
by  reafon  of  the  cafes  being  filled  with  fpur-fire.  The 
cafes  mull  (land  perpendicular  to  the  block  on  which 
they  are  fixed,  fo  that,  when  burning,  they  may  repre- 
fent  a  gloiy  of  fire.  This  mutation  is  generally  com- 
pofed  of  5  or  7  two  ounce  cafes. 

Third  mutation  is  moveable  ;  and  is  only  an  o6lagon 
vertical  wheel,  clothed  with  4  ounce  cafes,  filled  \Vith 
brilliant  charge  ;  2  of  thefe  cafes  muft  burn  at  a  time. 
In  this  wheel  you  may  make  changes  of  fire. 

Fourth  mutation,  is  a  fixed  fun  of  brilliant  fire,  con¬ 
fiding  of  1 2  four  ounce  cafes  ;  the  necks  of  thefe  cafes 
mud  be  a  little  larger  than  thofe  of  4  ounce  wheel- 
cafes.  In  tills  mutation  may  be  made  a  change  of  fire, 
by  filling  the  cafes  half  with  brilliant  charge,  and  half 
with  grey. 

Fifth  mutation,  is  a  fixed  piece,  called  the  porcupine’* s 
quills.  This  piece  confids  of  1 2  fpokes,  danding  per¬ 
pendicular  to  the  block  in  which  they  are  fixed  ;  on 
each' of  thefe  fpokes,  near  the  end,  mud  be  placed  a 
4  ounce  cafe  of  brilliant  fire.  All  thefe  cafes  mud  in¬ 
cline  either  to  the  right  or  left,  fo  that  they  may  all 
play  one  way. 

Si\th  mutation.  Is  a  danding  piece,  called  the  crofsfire. 
This  mutation  confids  of  8  fpokes  fixed  in  a  block  ; 
near  the  end  of  each  of  thofe  fpokes  mud  be  tied  two 
4  ounce  cafes  of  white  charge,  one  iicrofs  the  other,  fo 
that  the  fires  from  the  cafes  on  one  fpoke  may  interfeft 
the  fire  from  the  cafes  on  the  other. 

Seventh  mutation,  is  a  fixed  wheel,  with  2  circular 
fells,  on  which  are  placed  1 6  eight-ounce  cafes  of  bril¬ 
liant  fire,  in  the  form  of  a  dar.  This  piece  is  called  a 
fixed  far  of  ^wildfire. 

E^sghth  mutation.  This  is  a  beautiful  piece,  called  a 
IrilUant  far-picce.  It  confids  of  6  fpokes,  which  are 
ilrengthened  by  2  fells  of  a  hexagon  form,  at  fome  di- 
ftance  from  each  other :  at  the  end  of  each  fpoke,  in 
the  front,  is  fixed  a  brilliant  dar  of  5  points  ;  and  on 
each  fide  of  every  dar  is  placed  a  4  ounce  cafe  of  black 
or  grey  charge  ;  thefe  cafes  mud  be  placed  with  their 
mcAiths  fidewife,  fo  that  their  fires  may  crofs  each 
other. 
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Ninth  mutation.  Is  aSvl.eehpicec.  This  is  ''Techi 

of  6  long  fpokes,  with  a  hexagon  vertical  wheel  at  tke  ^ 

end  of  each  ;  thefe  wheels  run  on  fpiqdles  in  the  front 
of  the  fpokes  ;  all  the  wheels  are  lighted  together  ;  2 
ounce  cafes  will  do  for  thefe  wheels,  and  may  be  filled 
with  any  coloured  charge. 

II.  Proportions  of  the  mutations,  with  the  method 
of  conveying  the  fire  from  one  to  the  other,  and  the 
didance  they  dand  one  from  the  other  on  the  fpindle. 

Firf  Mutation,  mud  be  a  hexagon  vertical  wheel, 

1 4  inches  diameter ;  on  one  fide  ot  the  block,  wliofe 
diameter  is  inches,  is  fixed  a  tin  barrel  A  (fee 
fig.  j  I.  iP  r .)  Tliis  barrel  mud  be  a  little  Icfs  in  dia¬ 
meter  than  the  nave  ;  let  the  length  of  the  barrel  and 
block  be  6  inches.  Having  fixed  the  cafes  on  the 
wheel,  carry  a  leader  from  the  tail  of  the  laft  cafe  in¬ 
to  the  tin  barrel  through  a  hole  made  on  purpofe, 

2  inches  from  the  block  ;  at  the  end  of  this  leaded 
let ‘there  be  about  i  inch  or  2  of  loofe  match  ;  but 
take  care  to  fecure  well  the  hole  wherein  the  pipe  is 
put,  to  prevent  any  fparks  falling  in,  which  would 
light  the  Iccond  mutation  before  its  time,  and  confufc 
the  whole.  # 

Second  mutation  is  thus  made.  Have  n  nave  turned 
2t  inches  diameter,  and  3  long ;  then  let  i  an  inch  of 
that  end  which  faces  the  fil'd  wheel  be  turned  fo  as  t(^ 
fit  cafy  into  the  tin  barrel  of  the  fird  mutatiom  which 
mud  turn  round  it  without  touciimg*  On  the  other  end 
of  the  block  fix  a  tin  barrel  B,  n  2.  This  barrel  mud 
be  6  inches  long,  and  only  half  an  inch  of  it  to  fit  on 
the' block.  Round  the  nave  fix  5  fpokes,  It  inch  long 
each  ;  the  diameter  of  the  fpokes  mud  equal  to  a 
2  oz.  former.  On  thefe  fpokes  put  tive  yrinch  2-oz.  cafes 
of  fpur-fire,  and  carry  loaders  from  the  mouth  of  one 
to  the  other,  that  they  may  all  light  together.  Then 
from  the  mouth  of  one  of  the  cafes  carry  a  leader  through 
a  hole  bored  llautwife  in  the  nave,  from  between  tlie 
fpokes,  to  the  front  of  the  block  near  the  fpindle  hole  ; 
the  end  of  thisr'  leader  mud  projeA  out  of  the  hole  in¬ 
to  tlie  barrel  of  the  firft  mutation,  fo  that  when  the 
pipe  which  comes  from  the  end  of  the  lull  cafe  ou  the 
hrll  wheel  fladies,  it  may  take  fire,  and  light  the  2d 
mutation.  To  communicate  the  fire  to  the  3d  niuta- 
tion,  bore  a  hole  near  the  bottom  of  one  of  the  5  cales 
to  the  compofition,  and  from  thence  carry  a  leader  in¬ 
to  a  hole  made  in  the  middle  of  the  barrel  B  :  this  hole 
muft  be  covered  with  paded  paper. 

Third  mutat’icn,  may  be  either  an  o£lagon  or  he¬ 
xagon  wheel,  20  inches  diameter ;  let  the  nave  be  3  j; 
inches  diameter,  and  3x  length  ;  li  inch  of  the 
front  of  the  nave  mull  be  made  to  fit  in  the  bar¬ 
rel  B.  On  the  other  end  of  the  block  fix  a  tin  barrel 
C,  n®  3.  This  barrel  mud  be  6{  inches  in  length,  one 
inch  of  which  mud  fit  over  the  block.  The  cafes  of 
this  wheel  mud  burn  2  at  a  time  ;  and  from  the 
mouths  of  the  2  fird  cafes  carry  a  leader,  through 
holes  in  the  nave,  into  the  barrel  of  the  fecond  muta¬ 
tion,  after  the  ufual  manner ;  but  befides  thefe  leaders 
let  a  pipe  go  acrofs  the  wheel  from  one  fird  cafe 
to  the  other  ;  then  from  the  tail  of  one  of  the  laft 
cafes  carry  a  pipe  into  a  hole  in  the  middle  of  the 
barrel  C  :  at  the  end  of  this  pipe  let  there  be  fome  loofe 

quick-matchX 

Fourth  anafSth  mutations.  Thefe  may  be  defcribed 
\  under 
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Of  Wheels,  under  one  head,  as  tbclr  naves  are  made  one  piece, 

which  from  E  to  F  is  14  Inches  ;  E,  a  block  4  inches 
diameter,  with  10  or  12  (hurt  fpokes,  on  which  are 
fixed  1 1 -inch  8*oz.  cafes  :  let  the  front  of  this  block 
be  made  to  fit  eafy  in  the  barrel  C,  and  clothe  the  cafes 
fo  that  they  may  all  Hp^ht  together ;  and  let  n  pipe  be 
carried  through  a  hole  in  the  block  Into  the  barrel  C, 
ill  order  to  receive  the  fire  from  the  leader  bronght 
from  the  lafl  cafe  on  the  wheel.  G  is  the  nave  of  the 
5th  mutation,  whofe  diameter  miift  be  4*  Inches  :  In  this 
nave  fix  10  or  i  2  fpokes,  i  foot  in  length  each  ;  thefe 
fpokes  mull  Hand  7  inches  difiant  from  the  fpokes  of 
the,  4th  mutation  ;  and  at  the  end  of  each  fpoke  tie  a 
4-0Z.  cafe,  as  n^  5.  All  thefe  cafes  arc  to  be  lighted 
together,  by  a  leader  brought  from  the  end  of  one  of 
the  cafes  on  4.  Let  F  and  FI  be  of  the  fame  piece 
of  wood  as  E  and  G,  but  as  much  thinner  as  polfible, 
to  make  the  work  light. 

Sixth  and  [event h  mutations.  The  blocks  of  tliefe 
2  mutations  arc  turned  out  of  one  piece  of  wood,  whofe 
length  from  F  to  P  Is  15  inches.  L,  a  block  5  Inches 
diameter,  in  which  are  fixed  8  fpokes,  each  2  feet 
4  Inches  long  ;  at  the  end  of  each  fpoke  tie  two  4.0Z. 
cafes,  as  n  ’  6.  All  thefe  cafes  mud  be  fired  at  the 
fame  time,  by  a  pipe  brought  from  the  end  of  one  of 
die  cafes  on  the  5th  mutation.  Let  the  di fiance  be¬ 
tween  the  fpokes  at  L,  and  thofe  in  the  5th  mutation, 
be  7  inches.  M,  the  nave  of  the  7th  mutation,  whofe 
diameter  muft  be  yi  inches :  in  this  nave  fix  8  fpokes, 
and  on  the  front  of  them  2  circular  fells,  owe  of  4  feet 
8  Inches  diameter,  and  one  of  3  feet  1 1  diameter  ;  on 
thefe  fells  tie  16  8-oz.  or  pound  cafes,  as  in  n^  7.  and 
carry  leaders  from  one  to  the  other,  fo  that  they  may 
be  all  fired  together.  This  mutation  mufi  be  fired  by 
a  leader  brought  from  the  tail  of  one  of  the  cafes  on  the 
6th  mutation. 

Eighth  and  ninth  mutations.  The  blocks  of  thefe 
may  be  turned  out  of  one  piece,  whofe  length  fi>om  P 
to  D  mud  be  12  inches.  O,  the  block  of  the  8th  mu¬ 
tation,  which  mud  be  6  inches  diameter  ;  and  in  it  mud 
be  fixed  6  fpokes,  each  3  feet  in  length,  drengthened 
by  an  hexagon  fell  within  3  or  4  inches  of  the  ends  of 
the  fpokes:  clofe  to  the  end  of  each  fpoke,  in  the 
front,  fix  a  five-pointed  brilliant  ftar  ;  then  7  inches 
below  each  dar  tie  two  lo-iiich  8  oz.  cafes,  fo  that 
the  upper  ends  of  the  cafes  may  red  on  the  fells,  and 
their  ends  on  the  fpokes.  Each  of  thefe  cafes  mud  be 
placed  parallel  to  the  oppoiite  fell  (fee  8.)  NNN, 
&c.  are  the  cafes,  and  kkk,  &c.  the  dars. 

The  9tli  mutation  Is  thus  made.  Let  D  be  a  block 
7  inches  diameter.  In  this  block  mud  be  fere  wed  6 
fpokes,  6  feet  long  each,  with  holes  and  grooves  for 
leaders,  as  thofe  In  the  dodecaedron  ;  at  the  end  of 
eaeli  fpoke,  in  the  front,  fix  a  fpiiidle  for  a  hexagon 
vertical  wheel,  10  Inches  diameter,  as  in  n^  9.  When 
thefe  wheels  are  on,  carry  a  leader  from  each  into  the 
block,  fo  that  they  may  all  meet ;  then  lead  a  pipe 
from  tlie  end  of  one  of  the  cafes  of  the  8th  mutation, 
through  a  hole  bored  in  the  block  D,  to  meet  the 
leaders  from  the  vertical  wheels,  fo  that  they  may  all  be 
fired  together. 

The  fpindles  for  larger  pieces  are  required  to  be 
made  very  drong,  and  as  exad  as  poflible  :  for  a  piece 
of  9  rnutations,  let  the  fpindle  be  at  the  large  cud  i 
luch  diameter,  and  continue  that  thicknefs  as  far  as  the 
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7th  mutation  ;  and  thenge  to  the  -yth,  let  its  diameter  WfiteJ, 
be  I  of  an  Inch  ;  from  the  5th  to  the  4th,  y-Sths  of 
an  inch  ;  from  the  4th  to  the  2d,  i  inch  ;  and  from 
the  2d  to  the  end,  y-Sths  of  an  inch.  At  the  fmall 
end  mud  be  a  nut  to  keep  on  the  fird  wheel,  and  at 
the  thick  end  mud  be  a  large  nut,  as  diown  by  the  fi¬ 
gure  ;  fo  that  the  ferew  part  of  the  fpindle  being  put 
through  a  pod,  and  a  nut  ferevved  on  tight,  the  fpindle 
will  be  held  fad  and  deady  :  but  you  ai'e  to  obferve, 
that  that  part  of  the  fpuidle  on  which  the  moveable 
pieces  are  to  run,  be  made  long  enough  for  the  wheels 
to  run  eafy  without  dicking  ;  the  fixed  pieces  being 
made  on  dilTerent  blocks,  the  leaders  mud  be  joined, 
after  they  are  fixed  on  the  fpindle.  The  bed  method 
of  preventing  the  fixed  mutations  from  moving  on  the 
fpindle,  is  to  make  that  part  of  the  Ipindle  which  goes 
through,.them  fquare  ;  but  as  it  would  be  difficult 
to  make  fquare  holes  through  fuch  long  blocks  as 


arc  fometimes  required,  it  will  be  bed  to  make  them 
thus :  Bore  a  hole  a  little  larger  than  the  diaifieter  of 
the  fpindle  ;  and  at  each  end  of  the  block,  over  the 
hole,  faden  a  piece  of  brafs  with  a  fquare  hole  in  it  to 
fit  the  fpindle. 

1 06.  To  make  an  Horizontal  Wheel  change  to  a  Vertical 
,  Wheel  •with  a  Sun  in  front, 

7  he  fudden  change  of  this  piece  is  very  pleafing  ; 
and  gives  great  furpiife  to  thofe  who  are  not  acquaint¬ 
ed  with  the  contrivance.  A  wheel  for  this  piirpofe 
fliould  be  about  three  feet  diameter,  and  its  fell  circu¬ 
lar  ;  on  which  tie  1 6  half-pound  cafes  filled  with  bril¬ 
liant  charge:  two  of  thefe  cafes  mud  burn  at  a  time; 
and  on  each  end  of  the  nave  mud  be  a  tin  barrel  of 
the  fame  condnidlion  as  thofe  on  the  regulated  piece. 
The  wheel  being  completed,  prepare,  the  pod  or  Hand 
thus  :  Fird  have  a  dand  made  of  any  height,  about 
three  or  four  inches  fquare  ;  then  faw  off  from  the  top 
a  piece  two  feet  long  ;  this  piece  join  again  at  the 
place  where  it  was  cut,  with  a  hinge  on  one  fide,  fo 
that  it  may  lift  up  and  down  in  the  front  of  the  dand  ; 
then  fix  on  the  top  of  the  bottom-part  of  the  dand,  on 
each  fide,  a  bracket  ;  which  brackets  mud  projecF  at 
right  angles  with  the  dand,  one  foot  from  the  front,  for 
the  Ihort  piece  to  red  on.  Thefe  brackets  mud  be  pla¬ 
ced  a  little  above  the  joint  of  the  pod,  fo  that  when 
the  upper  dand  falls,  it  may  lie  between  them  at  right 
angles  with  the  bottom  dand ;  which  may  be  done  by 
fixing  a  piece  of  wood,  one  foot  long,  between  the 
biackets,  and  even  with  the  top  of  the  bottom  dand  ; 
then,  as  the  brackets  rife  above  the  bottom  dand,  they 
will  form  a  channel  for  the  fliort  pod  to  lie  in,  and  keep 
it  deady  without  draining  the  hinge.  On  the  fide  of 
the  fiiorl:  pod,  oppoiite  the  hinge,  nail  a  piece  of  wood, 
of  fuch  a  length,  that,  when  the  pod  is  perpendicular, 
it  may  reach  about  i  f  feet  down  the  long  poll  ;  to 
which  being  tied,  it  will  hold  the  ihort  dand  upright. 

7  he  dand  being  thus  prepared,  in  the  top  of  it  fix  a 
fpindle  10  inches  long:  on  this  fpindle  put  the  wheel  * 
then  nx  on  a  brilliant  fun  with  a  lingle  glory  ;  the  dia¬ 
meter  of  this  fun  mud  be  6  inches  lefs  than  that  of  the 
wheel.  When  you  fire  this  piece,  light  the  wheel  f'rd, 
and  let  It  run  horizontally  till  four  cafes  are  confunied: 
then  from  the  end  of  the  fourth  cafe  carry  a  leader., 
into  the  till  barrel  that  turns  over  the  end  of  the  Hand: 
this  leader  mud  be  met  by  another  brought  through 
the  top  of  the  pod;  from  a  cafe  filled  with  a  drong 
4  poru 
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Of  Wheels,  port-fire  cliargc,  'and  tied  to  the  bottom  poft,  with  its 
mouth  facing  the  packthread  which  holds  up  the 
ftand  ;  fo  that  when  this  cafe  is  lighted,  it  will  burn 
the  packthread,  and  let  the  wheel  fidl  forward,  by 
which  means  it  will  become  vertical :  then  from  the 
laft  cafe  of  the  wheel,  carry  a  leader  into  the  barrel  next 
the  fun,  which  will  begin  as  foon  as  the  wheel  is  burnt 
out. 

107.  Grand  Volute  illuminated  with  a  projeBed  Wheel  in 
front. 

Firfl  have  two  hoops  made  of  (Irong  iron  wire,  one 
of  6  feet  diameter,  and  one  of  4  feet  i  inches  ;  thefe 
hoops  muft  be  joined  to  fcrolls  A,  A,  A,  &c.  as  in 
I .  Thefe  fcrolls  mud  be  made  of  the  fame  fort 

fccccxxxi.  hoops  ;  on  thefe  fcrolls  tie,  w  ith  iron- 

binding  wire,  as  many  illuminating  port-fires  as  they 
will  hold,  at  two  inches  diHance;  clothe  thefe  port-fires 
with  leaders,  fo  that  they  may  all  take  fire  together. — 
Then  let  C  be  a  circular  wheel  of  four  fpokes,  3  feet  6 
inches  diameter;  and  on  its  fell  tie  iis  mariy4-oz.  cafes, 
head  to  tail,  as  will  complete  the  circle,  only  allowing 
a  fnlTicicnt  diftance  between  the  cafes,  that  the  fire  fnay 
pafs  free;  which  may  be  done  by  cutting  the  upper  part 
cf  the  end  of  each  cafe  a  little  Ihelving  :  on  each  fpoke 
fix  a  4-0Z.  cafe,  about  three  inches  from  the  fell  of  the 
wheel :  thefe  cafes  arc  to  burn  one  at  a  time,  and  the  firll 
of  them  to  begin  with  thofe  on  the  fell,  of  which  Four 
are  to  burn  at  a  time;  fo  that  the  wheel  will  lafl  no  long¬ 
er  than  \  of  the  cafes  on  the  fell,  wdiich  in  number 
fhoiild  be  r6  or  20,  On  the  front  of  the  w'hcel  form  a 
fpiral  line  with  ftrong  wire,  on  wiiicli  tie  port-fires, 
placing  them  on  a  flant,  with  their  mouths  to  face  the 
lame  way  as  the  cafes  on  the  wiieel :  all  ihefc  port-fires 
mud  be  fired  with  the  fecond  cafes  of  wheel.  Let 
D,  D,  D,  8<c.  be  fpokes  of  w'ood,  all  made  to  fcrew 
into  a  block  in  the  centre  ;  each  of  tliele  fpokes  may 
be  in  length  about  4  feet  6  inches  ;  in  the  top  of  each 
fix  a  fpliidle,  and  on  each  fpiiidle  put  a  fpiral  wheel  of 
b  fpokes,  fuch  as  E,  £,  E,  See.  The  blocks  of  thefe 
wheels  muPc  Iravc  a  hole  at  top  for  the  centre  cafes, 
and  the  fpindlc  muft  have  nuts  foewed  on  their  ends ; 
which  nuts  fhoiiid  fit  in  the  holes  at  top  of  the  blocks, 
fo  that  all  the  wheels  nruft  l>e  put  on  before  you  fix  In 
the  centre  cafes  :  as  fome  of  thefe  wheels,  by  rcafon  of 
their  lituation,  w  ill  not  bear  on  the  nut,  it  will  be  ne- 
ceflary  to  have  fniooth  Ihouldtrs  made  on  the  fpindles 
for  the  blocks  to  run  on.  d'he  cafes  of  thefe  wheels  are 
to  bum  double  ;  and  the  method  of  firing  them,  is  by 
carrying  a  leader  from  each  down  the  fpokes  into  the 
block  ill  the  centre,  as  in  the  dodccaedron,  but  the 
centre  cafe  of  each  wheel  mud  begin  with  the  tw’o.  laft. 
cafes  as  ui ual.  It  is  to  be  obferved,  that  the  large  cir¬ 
cular  wheel  ill  front  muft  have  a  tin  barrel  on  its  block, 
into  which  a  pipe  muft  be  carried  from  one  of  the  fe¬ 
cond  cafe.s  on  the  ivheel  ;  this  pipe  being  met  by  ano¬ 
ther  from  the  large  block,  in  which  the  8  fpokes  are 
ferewed,  will  :  re  all  the  fpiral  wheels  and  the  illunii- 
Tiating  port-fires  at  the  fame  time.  The  cafes  of  the 
projected  wdieel  may  be  (died  with  a  white  charge,  and 
thofe  of  the  fpiral  wheels  with  a  grey. 

I  oS.  Afoon  and  Se^en  Stars. 

Let  fig.  2.  be  a  fir.ooth  circular  hoard  6  feet  dia¬ 
meter:  out  of  the  middle  of  .it  cut  a.  circular  pierce  12 
or  I4inchc.s  diameter;  and  over  the  vacancy  put  wiiite 
Perftan  fiik,  on  which  paint  a  moon's  face :  then  let 
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I,  I,  I,  htc.  be  ftars,  each  4  or  5  inehes  diameter,  cut  Of  Wheel?, 
out  with  five  points,  and  covered  with  oiled  lilk  :  on  ^ 

the  front  of  the  large  circular  board  draw  a  7-pointed  '  * 

ftar,  as  large  as  the  circle  will  allow' ;  then  on  the  lines 
which  form  this  ftar,  bore  holes,  wherein  fix  pointed 
ftars.  When  this  cafe  is  to  be  fired,  it  muft  be  fixed 
upon  the  front  of  a  poll,  on  a  fpindlc,  with  a  wheel  of 
brilliant  fire  behind  the  face  of  the  moon  :  fo  that, 
wiiiie  the  wiieel  burns,  the  moon  and  ftars  will  appear 
tranfparent :  and  when  the  w'heel  has  burnt  out,  they 
w  ill  difappear,  and  the  large  ftar  in  front,  which  is  form¬ 
ed  of  pointed  ftars,  will  begin,  being  lighted  by  a  pipe 
of  communication  from  the  laft  cafe  of  the  vertical 
wheel,  behind  the  moon  ;  this  pipe  muft  be  managed  in 
the  fame  manner  as  thofe  in  regulated  pieces. 

lOQ.  Diuhle  Cone -Wheel  lilnminated* 

This  piece  is  reprefented  by  fig.  3.  Let  A  be  a 
ftrong  decagon  wheel,  2  feet  6  inches  diameter  ;  then 
on  each  fide  of  it  fix  a  cone  B  and  G  :  thefe  cones  are 
to  conlift  of  a  number  of  hoops,  fupported  by  3  or  4 
pieces  of  w'ood,  in  the  manner  of  the  fpiral  wheels.  Let 
the  height  of  each  cone  be  3  feet  6  inches  ;  and  on  all 
the  hoops  tie  port-fires  horizontally,  with  their  mouths 
outwards,  and  clothe  the  w’hcel  with  8-oz.  cafes,  all  t0 
play  horizontally,  two  at  a  time  :  the  cones  may  be  fi¬ 
red  wnth  the  firft  or  fecond  cafes.  The  fpindlc  for  this 
piece  muft  go  through  both  the  cones,  and  rife  three 
feet  above  the  point  of  the  cone  at  top  ;  fo  that  its 
length  will  be  f  o  feet  4  Inches  from  the  top  of  the  poft 
H,  In  which  it  is  fixed,  allowing  four  inches  for  the 
thicknefs  of  the  block  of  the  wheel.  The  wh  )le  weight 
of  the  wheel  and  cones  muft  bear  on  a  ftioulder  in  the 
fpindle,  on  which  the  block  of  the  wheel  mull  turn. — 

Near  the  top  of  the  fpindle  muft  be  a  hole  in  the  front, 
into  wdiich  fcrew  a  fmall  fpindle,  after  the  cones  are  on : 
then  on  this  fmall  fpindle  fix  a  fun  D,  compofed  of  fix- 
teen  9-inch  4-0Z.  cafes  of  brilliant  fire  ;  which  cafes  muft 
not  be  placed  on  a  fell,  but  only  ftuck  into  a  block  of 
6  inches  diameter  ;  then  in  the  front  of  this  fun  muft  be 
a  circular  vertical  w’heel,  1 6  inches  diameter  ;  on  the 
front  of  this  wheel  form  with  iron-tvire  a  fpiral  line, 
and  clothe  It  wdth  illuminations  after  the  ufual  method. 

As  this  wheel  Is  not  to  be  fired  till  the  cones  are  burnt 
out,  the  method  of  firing  it  is  thus  :  Let  the  hole  in  the 
block,  at  tlic  top  of  the  iippermoft  cone,  be  a  little  lar¬ 
ger  than  the  fpindle  which  pafies  through  it.  Then, 
from  the  firll  cafe  of  the  vertical  wdieel  before  the 
fun,  carry  a  leader  dowm  the  fide  of  the  fpindle  10 
the  top  of  the  block  of  the  horizontal  wheel,  on  which 
muft  be  a  tin  barrel ;  then  this  leader  being  met  by 
anotlier  brought  from  the  end  of  the  laft  cafe  of  the 
horizontal  wheel,  wnll  give  fire  to  the  vertical  wheel 
fo  foon  as  the  cones  are  extinguifhed  ;  but  the  fun 
D  muft  not  be  fired  till  the  vertical  w'hecl  is  quite 
burnt  out. 

I  TO.  Fire^pumps. 

Cafes  for  fire-pumps  are  made  as  thofe  for  tourbil- 
loTis ;  only  they  arc  palled,  inftead  of  being  rolled  dry. 

Having  r(#ed  and  dried  your  cafes,  fill  them  ;  firft  put 
in  a  little  meal-powder,  and  then  a  ftar ;  on  wdiich  rant 
lightly  a  ladle  or  tw'o  of  compofitlon,  then  a  little  meal- 
powder,  and  oa  that  a  ftar,  then  again  compofitioii  ; 
and  fo  on  till  you  have  filled  the  cafe.  Stars  for  fire- 
pumps  fhould  not  be  round ;  but  mud  be  made  cither 
fquare,  or  flat  and  circular,  with  a  hole  thi*ough  the 

middle : 
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V^heeb.&c.rnkldlc  :  the  quantity  of  powder  for  throwing  the  ftars 
muft  [nertafe  as  you  conic  near  the  top  of  the  cafe  ; 
for,  if  much  powder  be  put  at  tlie  bottom,  it  will  burit 
the  cafe.  The  flars  mud  differ  in  fize  in  this  manner  : 
3^et  the  ilar  which  you  put  in  hrd  be  about  ^  lefsthan 
the  bore  of  the  cafe  ;  but  let  the  next  dar  be  a  little  lar¬ 
ger,  and  the  third  liar  a  little  larger  than  the  fecond, 
and  fo  on  :  let  them  increafe  in  diameter  till  within  two 
of  the  top  of  the  cafe,  which  two  muff  fit  in  tight. 
As  the  loading  of  fire-pumps  is  fomewhat  difficult, 
it  will  be  neceffary  to  make  two  or  three  trials  before 
yon  depend  on  their  performance  :  when  you  nil  a 
number  of  pumps,  take  care  not  to  put  in  each  an 
equal  quantity  of  charge  between  the  ftars,  fo  that  when 
they  are  fired,  they  may  not  throw  up  too  many  ftars 
together.  Cafes  for  fire-pumps  fhould  be  made  very 
ftrong,  and  rolled  on  4  or  8  oz.  formers,  to  or  1 2  inches 
long  each. 

ITT.  Vertical  Scroll  WheeL 

This  wheel  may  be  made  of  any  diameter,  but  muft 

Ccccxxxi.^^  coiiftruaed  as  in  fig.  4.  to  do  which  proceed  thus: 

’  Have  a  block  made  of  a  moderate  fize,  in  which  fix 
four  flat  fpokes,  and  on  them  fix  a  flat  circular  fell  of 
wood  ;  round  the  front  of  this  fell  place  port-fires ;  then 
on  the  front  of  the  fpokes  form  a  fcroll,  either  with  a 
hoop  or  ftrong  iron  wire  ;  on  this  fcroll  tie  cafes  of 
brilliant  fire,  in  proportion  to  the  wheel,  head  to  tail, 
as  in  the  figure.  When  you  fire  this  wheel,  light  the 
firft  cafe  near  the  fell  ;  then,  as  the  cafes  fire  fncceflive- 
iy,  you  will  fee  the  circle  of  fire  gradually  diminifli  ; 
but  whether  the  illuminations  on  the  fell  begin  with  the 
fcroll  or  not,  is  immaterial,  that  being  left  entirely  to 
the  maker. 

N,  B,  This  wheel  may  be  put  in  the  front  of  a  re- 
gtdated  piece,  or  fired  by  itfelf,  occafionally, 

112.  Phi-lVheeh, 

Firft  roll  fome  paper  pipes,  about  14  inches  long 
each;  thefe  pipes  muft  not  be  made  thick  of  paper, 
two  or  three  rounds  of  elephant  paper  being  fnflicicRt. 
When  your  pipes  are  thoroughly  dried,  you  muft  have 
a  tin  tube  12  inches  long,  to  fit  eafy  into  the  pipes; 
at  one  end  of  this  tube  fix  a  fmall  conical  cup,  which 
cone  is  called  a  funnel ;  then  bend  one  end  of  one  of 
the  pipes,  and  put  the  funnel  in  at  the  other  as  far  as 
it  wall  reach,  and  fill  the  cup  with  compofition  :  then 
draw  out  the  funnel  by  a  little  at  a  time,  (baking  it  up 
and  down,  and  it  will  iiU  the  pipe  as  it  comes  out.  Ha¬ 
ving  filled -fome  pipes,  have  fome  fmall  blocks  made 
about  one  inch  diameter  and  half  an  inch  thick  :  round 
one  of  thefe  blocks  wind  and  pafte  a  pipe,  and  to  the 
end  of  this  pipe  join  another  ;  w^hich  muft  be  done  by 
twilling  the  end  of  one  pipe  to  a  point,  and  putting  it 
into  tlie^  end  of  the  other  with  a  little  pafte  :  in  this 
.manner  join  four  or  five  pipes,  winding  them  one  upon 
the  other  fo  as  to  form  a  fpiral  line.  Having  wound  on 
your  pipes,  pafte  two  flips  of  paper  acrofs  them  to  hold 
them  together  :  befides  thefe  flips  of  paper,  the  pipes 
TAuft" be  palled  together. 

^  There  is  another  method  of  making  thefe  wheels, 
71Z.  by  winding  on  the  pipes  without  pafte,  and  flick¬ 
ing  them  together  with  fealing-wax  at  every  hdf  turn  ; 
io  that  when  they  are  fired,  the  end  w  ill  fall  loofe  every 
time  the  fire  paffes  the  wax,  by  wdiich  means  the  circle 
of  fire  will  be  confiderably  increafed.  he  formers  for 

V/  to.4-i6thsofaninch 
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diameter;  and  the  compofition  for  them  is  as  follows  :  D  fferent 

Meal-powder  8  oz.  faltpetre  2  oz.  and  fulphiir  1  :  P  eces  oi’ 

among  thefe  ingredients  may  be  mixed  a  little 

filings  or  the  dull  of  call  iron  :  this  compofition  ihould  ''  ~  ^ 

be  very  dry,  and  not  made  too  fine,  or  it  will  flick  in 

the  funnel.  1  hefe  wheels  may  be  fired  on  a  large  pin, 

and  held  in  the  hand  with  fafety. 

113*  Pire^globes^ 

There  aie  two  forts  of  firc-globes  ;  one  with  pro- 
je6led  cafes  ;  the  other  with  the  cafes  concealed,  thus  : 
flave  a  globe  made  of  wood,  of  any  diameter  you 
cnoofe,  and  divide  the  furface  of  it  into  14  equal  parts, 
and  at  each  divilion  bore  a  hole  perpendicular  to  the 
centre :  thefe  holes  muft  be  in  proportion  to  the  cafes 
intended  to  be  ufed  :  in  every  hole  except  one,  put  a 
cafe  filled  with  brilliant,  or  any  other  charge,  and  let 
the  mouths  of  the  cafes  be  even  with  the  furface  of  the 
globe  ;  tlien  cut  in  the  globe  a  groove,  from  the  mouth 
of  one  cafe  to  the  other,  for  leaders,  which  muft  be 
carried  from  cafe  to  cafe,  fo  that  they  may  all  be  fired 
together ;  this  done,  cover  the  globe  with  a  fingle  pa¬ 
per,  and  paint  it,  Idiefc  globes  may  be  ufed  to  orna¬ 
ment  a  building. 

^  Fire.globes  with  projedled  cafes  arc  made  thus : 

Your  globe  being  made  with  14  holes  bored  in  it  as 
ufual,  fix  in  every  hole  except  one,  a  cafe,  and  let  each 
cafe  projed  from  the  globe  two-thirds  of  its  length  ; 
then  clothe  all  the  cafes  with  leaders,  fo  that  they  may- 
all  take  lire  at  the  fame  time.  Fire-globes  arc  fup- 
ported  by  a  pintle,  made  to  fit  the  hclc  111  which  there 
IS  no  cafe. 

^^4*  thread  and  join  Leaders  y  and  place  them  on  dif 
ferent  Works. 

Joining  and  placing  leaders  is  a  very  effential  part 
cf  lire-works,  as  it  is  on  the  leaders  that  the  perform¬ 
ance  of  all  complex  works  depends ;  for  which  rcafon 
the  method  of  condudling  pipes  of  communication  (ball 
be  here  explained  in  as  plain  a  manner  as  poflible.  Your 
works  being  ready  to  be  clothed,  proceed  thus:  Cut  your 
pipes  ofa  fufiicient  length  to  reach  from  one  cafe  to  tlic 
other  ;  then  put  in  the  quick-match,  which  mull  alwaj^s 
be  made  to  go  in  very  eafy  :  when  the  match  is  in,  cut 
it  off  within  about  an  inch  of  tlie  c^d  of  the  pipe,  and 
let  it  project  as  much  at  the  other  end  ;  then  fafteu 
the  pipe  to  the  month  of  each  cafe  with  a  pin,  and  put 
the  loofe  ends  of  the  match  into  the  mouths  of  the  cafes, 
with  a  little  meal-povyder  ;  this  done  to  all  the  cafes, 
pafte  over  the  mouth  ot  each  two  or  thre^  bits  of  paper, 

1  he  preceding  method  is  ufed  for  large  cales,  and  the 
following  for  fmall,  and  for  ilhiininatloiis :  Firft  thread 
a  long  pipe  ;  then  lay  it  on  the  tops  of  the  cafes,  and 
cut  a  bit  of  the  under  fide,  over  the  mouth  of  each  cafe, 
fo  that  the  match  may  appear  :  then  pin  the  pipe  to 
every  other  cafe  ;  but  before  you  put  on  the  pipes,  put 
a  little  me-al-povvder  in  the  mouth  of  each  cafe.  If  the 
cafes  thus  clothed  are  port-fires  on  illuminated  works, 
cover  the  mouth  of  each  cafe  with  a  fingle  paper ;  but 
if  they  are  choaked  cafes,  (ituated  fo  that  a  number  of 
fparks  from  other  works  may  fall  on  them  before  they 
are  fired,  fccurc  them  with  three  or  four  papers,  which 
muft  be  parted  on  very  frnooth,  that  there  may  be  no 
creafes  for  the  fparks  to  lodge  in,  which  often  fetjire  to 
the  works  before  their  time.  Avoid  as  much  as  pof- 
fible  placing  the  leaders  too  near,  or  one  acrofs  the  other 
fo  as  to  touch,  as  it  may  happen  that  the  fla(h  of  one 
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Different  will  fire  the  other  ;  therefore  If  your  works  fliould  be  fo 
Pieces  cf  formed  that  the  leaders  mull  crofs  or  touch,  be  lUre  to 
Fire- works,  ftrong,  and  fecure  at  the  joints,  and  at 

every  opening.  ,  .  .  •  ,  •  a  u 

When  a  great  length  of  pipe  is  required,  it  mult  be 

made  by  joining  feveral  pipes  in  this  manner  :  Having 
put  on  one  length  of  match  as  many  pipes  as  it  will 
hold,  pafte  paper  over  every  joint ;  but,  if  a  ftill  greater 
length  is  required,  more  pipes  muft  be  joined,  by  cut¬ 
ting  about  an  inch  off  .one  fide  of  each  pipe  near  the  end, 
and  laying  the  quick-match  together,  and  tying  them 
fall  with  fmall  twine ;  after  which,  cover  the  joining 

with  pafted  paper.  , 

1 1  Placing  Fire-^works  be  exbwtten. 

Nothing  adds  more  to  the  appearance  of  fire-works 
than  the  placing  them  properly  ;  though  the  manner  of 
placing  them  chiefly  depends  on  the  judgment  of  the 
maker.  The  following  are  the  rules  generally  obfer- 
ved,  whether  the  works  are  to  be  fired  on  a  building  or 
on  {lands :  If  they  are  a  double  fet,  place  one  wheel  of 
a  fort  on  each  fide  of  the  building ;  and  next  to  each  of 
them,  towards  the  centre,  place  a  fixed  piece,  then 
wheels,  and  fo  on  ;  leaving  a  fufficient  diftance  between 
them  for  the  fire  to  play  from  one  without  burning  the 
other.  Having  fixed  fome  of  your  works  thus  in  front, 
place  the  re fl  behind  them,  in  the  centre  of  their  inter¬ 
vals  :  The  larged  piece,  which  is  generally  a  regulated 
or  tranfparent  piece,  mull  be  placed  in  the  centre  of  the 
building,  and  behind  it  a  fun,  which  mull  always  Hand 
above  all  the  other  works  ;  A  little  before  the  build¬ 
ing,  or  Hands,  place  your  large  gerbes  ;  and  at  the  back 
of  the  works  fix  your  marron  batteries,  pots  des  aigrettes j 
pots  des  brins^  pots  des  faucijfons^  air-balloons,  and  flights 
of  rockets  :  The  rocket  (lands  may  be  fixed  behind, 
or  anywhere  elfe,  fo  as  not  to  be  in  the  way  of  the 


works. 

Single  colledlions  are  fired  on 
fame 


J. 

2. 


]  I 
J2 
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Two 
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7  'T'  fFriuloni  wheels  Different 

24.  J  ^  illuminated  globes  with  horizontal  wheels 


16.  A  flight  of  rockets 


J7- 

18. 


C  balloon  wheels 


25- 

26. 


27. 

28. 

29. 
3^- 
3*- 

32- 

33- 

34- 


(lands ;  which  (lands 
are  rnade  in  the  fame  manner  as  theodolite  (lands, 
only  the  top  part  mull  be  long  or  (hort  occalionally  : 
thefe  (lands  may  be  fixed  up  very  foon  wnthout  much 
trouble. 

1 1 6.  Order  of  Firing* 

Two  fignal 

C  rockets 
Two  honorary  f 

Four  caduceus  j 

\  Two  5fpS"'  murninated 

J  C  tranfparent  (lars 

A  line  rocket  of  five  changes 
Four  tourbillons 

"  horizontal  wheels  ^ 

air  balloons  illuminated 
Chinefe  fountains 

regulating  pieces  of  four  mutations  each 
^  pots  des  aigrettes 
Throe  large  gerbes 
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4* 

5- 

6. 

7- 


^  cafeades  of  brilliant  fire 

39.  Twelve  (ley-rockets 

20.  ?  f  illuminated  yew  trees 

21.  >  'VO  air-balloons  of  ferpents,  and  2  compound 
Four  toui  billons 


One  pot  des  fauciffons 
Two  plural  wheels 
Marron  battery 
Two  chandeliers  illuminated 
Range  of  pots  des  brins 
Twelve  (Icy-rockets 
Two  yew-trees  of  fire 
Nefl  of  ferpents 
Two  double  cones  illuminated 
Regulating  piece  of  feven  mutations,  vvHy^ 

1.  Vertical  wheel  illuminated 

2.  Golden  glory 

3.  0(^agon  vertical  wheel 
Porcupine’s  quills 
Crofs  fires 

Star-piece  with  brilliant  rays 
Six  vertical  wheels 

35.  Brilliant  fun 

36.  Large  (light  of  rockets. 

When  water-works  are  to  be  exhibited,  divide  them 
into  feveral  fets,  and  fire  one  fet  after  every  fifth  or 
fixth  change  of  land  and  air-works.  Obferve  this  rule 
in  firing  a  double  fet  of  works  :  Always  begin  with  iky- 
rockets,  then  two  moveable  pieces,  then  two  fixed  pie¬ 
ces,  and  fo  on  ;  ending  with  a  large  (light  of  rockets, 
or  a  marron  battery  :  if  a  (Ingle  coUedlion,  fire  a  fixed 
piece  after  every  wheel  or  two,  and  now  and  then  fome 
air  and  water-works. 

1 1 7.  Fountain  of  Shy-rockets. 

Pig,  reprefents  a  fountain  of  30  rockets.  Let 
A  be  a  perpendicular  poll,  16  feet  high  from  the 
ground,  and  4  inches  fquare.  Let  the  rail,  or  crofs 
piece  C,  be  i  foot  6  inches  long,  3  inches  broad, 
and  1  thick.  The  rail  at  bottom,  muft  be  6  feet 
long,  I  foot  broad,  and  i  Inch  thick.  F  and  G  are 
the  two  fides  which  ferve  to  fupply  the  rails  L),  E, 
H,  I,  C  :  thefe  fides  are  1  foot  broad  at  bottom,  and 
cut  in  the  front  with  a  regular  (lope,  to  3  inches  at  top; 
but  their  back  edges  muft  be  parallel  with  the  front  of 
the  pots  A.  The  breadth  of  the  rails  E,  H,  I,  will  be 
determined  by  the  breadth  of  the  tides  :  all  the  rails- 
muft  be  fixed  at  2  feet  diftance  from  each  other,  and  at 
right  angles  with  the  pots.  Haring  placed  the  rails 
thus,  bore  in  the  bottom  rail  lO  holes,  at  equal  diftances, 
large  enough  to  receive  the  (lick  of  a  one-pound  rock¬ 
et  ;  in  the  back  edge  of  this  rail  cut  a  groove  from  one 
end  to  the  other,  fit  to  contain  a  quick-match ;  then 
cut  a  groove  in  the  top  of  the  rail,  from  the  edge  of 
each  hole,  into  the  groove  in  the  back  :  in  the  fame 
manner  cut  in  the  fecond  rail,  E,.^  holes  and  giooves ; 
in  the  third  rail,  H,  6  holes  and  grooves  ;  in  the  fourth 
rail,  I,  4  holes  and  grooves  ;  and  in  the  top  rail,  2 
holes  and  grooves.  B,  a  rail  with  holes  in  it  to  guide 
the  ends  of  the  rocket-fticks  :  this  rail  muft  be  fixed  6 
feet  from  the  rail  D.  The  fountain  frame  being  thus 
made,  prepare  your  rockets  thus  :  7'ie  round  the  moutli 
of  each  a  piece  of  thin  paper,  large  enough  to  go  twice 
round,  and  to  projed  about  if  inch  from  the  mouth  of 
the  rocket,  which  muft  be  rubbed  with  w.et  meal-pow- 
dcr  ;  In  the  mouth  of  each  rocket  put  a  leader,  which 
fecure  well  with  the  paper  that  proje6ls  from  the  mouth 
of  the  cafe:  thefe  leaders  muft  be  carried  into  the  grooves 
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Different  fn  the  back  of  the  rails,  in  which  lay  a  quick-match 
Pieces  of  end  to  the  other,  and  cover  it  with  parted 

^Fire-workf.  ,  holes  miift  be  made  in  the  railD,  to  receive  the 

^  ''  ends  of  the  rticks  of  the  rockets  in  the  rai!  E,  and  fo 
on  to  the  fourth  rail  ;  fo  that  the  rticks  of  the  rockets 
at  top  will  go  through  all  the  rails.  The  rockets  being 
fo  prepared,  fix  a  gerbe,  or  white  flower-pot,  on  each 
rail,  before  the  port,  with  their  mouths  inclining  a  little 
forwards  :  thefe  gerbes  murt  be  lighted  all  at  once.  Be¬ 
hind  or  before  each  gerbe,  fix  a  cafe  of  brilliant  or  flow 
fire  :  thefe  cafes  muft:  be  filled  fo  that  they  may  burn 
out  one  after  the  other,  to  regulate  the  fountain;  which 
may  be  done  by  canydng  a  leader  from  the  end  of  each 
flow  or  brilliant  fire,  into  the  groove  in  the  back  of  each 
rail.  Different  fixed  rockets  may  be  ufed  in  thefe  foun¬ 
tains  :  but  it  will  be  beft  to  fill  the  heftds  of  the  rockets 
'  on  each  rail  with  different  forts  of  things,  in  this  man¬ 
ner  ;  thofe  at  top  with  crackers,  the  next  with  rains, 
the  third  with  ferpents,  the  fourth  with  tailed  liars,  and 
the  laft  flight  with  common  or  brilliant  rtars. 

1 1 8.  P^i/m  Tree. 

This  piece,  though  made  of  common  fires,  and  of  a 
fimple  conrtru6lion,  has  a  veiy  plealing  ertc£l ;  owing 
Plate  interfedling  fo  often,  that  they  refemblc 

ccccxxxi.  the  branches  of  trees.  Let  A  (fig.  6.)  be  a  perpen¬ 
dicular  port,  of  any  thicknefs,  fo  tliat  it  is  fufficicntly 
ftrong  to  hold  the  cafes ;  let  the  diflance  from  B  to  C 
be  2  feet  6  inches,  and  C  to  D  2  feet  6  inches,  and 
let  the  length  of  each  crefs  piece  be  2  feet ;  on  each 
end  of  each  fix  a  five-pointed  rtar  :  then  fix,  on  pegs 
made  on  purpofe,  1 2-inch  half-pound  cafes  of  brilliant 
fire,  as  in  the  figure.  All  the  cafes  and  rtars  murt  be 
fired  at  once.  This  piece  fliould  be  fixed  high  from 
the  ground. 

1 19.  lllumtnated  Pyramid^  with  Ar cJr median  Screws^  a 
Globe^  and  vertical  Sun^ 

May  be  of  any  fize.  One  made  according  to  the  di- 
menfions  of  fig.  7.  will  be  a  good  proportion,  whofe 
height  Is  2 1  feet ;  from  C  to  D,  6  feet ;  from  E  to  F, 
9  feet  :  the  fpace  between  the  rails  murt  be  6  inehes, 
and  the  rails  as  thin  as  poffible :  in  all  the  rails  flick 
port-fires  at  four  inches  diflance.  I'he  Aicliimedian 
ferews,  G,  K,  are  nothing  moie  than  double  fpiral 
wheels,  with  the  cafes  placed  on  their  wheels  horizon- 
tally  inftead  of  obliquely.  The  vertical  fun,  I,  need 
not  confill  of  more  than  1 2  rays,  to  form  a  Angle  glory. 
The  globe  at  top  murt  be  made  in  proportion  to  the 
pyramid  ;  which  being  prepared  according  to  the  pre- 
4::eding  direftions,  place  your  leaders  fo  that  all  the  illu¬ 
minating  port-fires^  ferews,  globe,  and  fun,  may  take 
fire  together.  The  pyramid  muft  be  fupported  by  the 
two  fides,  and  by  a  fupport  brought  from  a  pole,  which 
muft  be  placed  two  feet  from  the  back  of  the  pyramid, 
that  the  wheels  may  run  free. 

120.  Rofe-piece  and  Sun. 

A  rofe-piece  may  be  ufed  for  a  mutation  of  a  regu¬ 
lated  piece,  or  fired  by  itfelf :  it  makes  the  beft  ap¬ 
pearance  when  made  large  ;  if  its  exterior  diameter  be 
6  feet,  it  will  be  a  good  fize.  Fig.  8.  fliows  the  man¬ 
ner  it  appears  in  befcre  it  is  fired.  Let  the  exterior 
fell  be  made  of  wood,  and  fupported  by  4  wooden 
fpokes  :  all  the  other  parts,  on  which  the  illuminations 
are  fixed,  mull  be  made  of  ftrong  iron  wire  :  on  the 
exterior  fell  place  as  many  half-pound  cafes  of  brilliant 
charge  as  you  think  proper,  but  the  more  the  better  ; 
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for  the  nearer  the  cafes  are  placed,  the  ftrongcr  will  be  Differ cnc 
the  rays  of  the  fun  :  the  illuminations  fhould  be  placed 
within  3  inches  of  each  other :  they  murt  all  be  fired 
together,  and  burn  fome  time  before  the  fun  is  lighted; 
which  may  be  done  by  carrying  a  leader  from  the  mid¬ 
dle  of  one  of  the  illuminations,  to  the  mouth  of  one  of 
the  fun  cafes. 

12  1.  Tranfparent  Stars  *with  Wlnminated  Rays. 

Fig.  9.  reprefents  an  illuminated  rtar.  Let  the  ph^e 
diameter  from  A  to  B  be  2  feet,  and  from  C  to  Ccccxxxr, 
D  7  feet.  Firrt  make  a  ftrong  circular  back  or  body 
of  the  rtar,  2  feet  diameter,  to  which  you  fix  the  il¬ 
luminated  rays  :  in  the  centre  of  the  front  of  the 
body  fix  a  fpindle,  on  which  put  a  double  triangular 
wheel,  6  inches  diameter,  clothed  \v\ih  2  ounce  c.;fes  of 
brilliant  charge  :  the  cafes  on  this  w'heel  muft  burn  hut 
one  at  a  time.  Round  the  edge  of  the  body  nail  a 
hoop  made  of  thin  wood  or  tin  :  this  hoop  muft  pro¬ 
ject  in  front  6  or  7  inches :  in  this  hoop  cut  3  or  4. 
holes  to  let  out  the  fmoke  from  the  wheel.  The  ftar 
and  garter  may  be  cut  out  of  ftrong  pafteboard  or  tin, 
made  in  this  manner  :  Cut  a  round  piece  of  pafteboard 
or  tin,  2  feet  diameter,  on  which  dmw  a  ftar,  and  cut 
it  out ;  then  over  the  vacancy  pafte  Perfian  filk  ;  paint 
the  letters  yellow  ;  4  of  the  niys  yellow,  and  4  red  ; 
the  crofs  in  the  middle  may  be  painted  half  red  and  half 
yellow,  or  yellow  and  blue.  "1  his  tranfparent  ftar  mult 
be  faftened  to  the  wooden  hoop  by  a  ferew,  to  take 
off  and  on;  the  illuminated  rays  are  made  of  thin  wood, 
with  tin  fpekets  fixed  on  their  fides  within  4  inches 
of  each  other  ;  in  thefe  fockets  ftick  illuminating  port- 
fives  ;  behind  the  point  of  each  ray  fix  a  half-pound  cafe 
of  grey,  black,  or  Chinefc  fire. 

Rl.  R.  The  illuminated  rays  to  be  lighted  at  the 
fame  time  as  the  triaagiilar  wheel,  or  after  it  is  burnt 
out ;  which  may  he  done  by  a  tin  barrel  being  fixed  to 
the  wheel,  after  the  manner  of  thofe  in  the  regulated 
pieces.  Into  this  barrel  carry  a  lender  from  the  illu¬ 
minated  rays,  through  the  back  of  the  ftar  ;  wdiich 
leader  muft  be  met  by  another,  brought  from  the  tail 
of  the  laft  cafe  on  the  wdieel. 

122.  Tranfparent  Table  Star  tfluminated. 

Fig.  I.  reprefents  a  table  ftar,  whofe  diameter,  ffoni 
E  to  F,  is  I  2  feet  ;  ami  f»*o!n  E  to  I,  4  feet.  This 
proportit)!!,  obferved  011  each  lidc,  wfill  make  the  centre 
frame  4  feet  fqunre  :  in  tins'  fquare  fix  a  tranfparent 
ftar,  as  in  the  figure.  This  ftar  may  be  painted  blue, 
and  its  rays  made  as  thofe  of  the  flaming  liars  deferibed 
before.  'Fhe  wheel  for  this  ftar  may  he  compofed  of 
different  coloured  fires,  with  a  charge  or  two  of  flow 
fire  ;  the  wheels  a,  a,  a,  a,  may  be  clothed  wfith  any 
number  of  cafes,  fo  that  the  ftar-wheel  confift  of  the 
fame  ;  the  illuminating  port-fires,  which  muft  be  placed 
very  near  each  other  on  the  frames,  muft  be  fo  managed 
as  to  burn  as  long  as  the  wheels,  and  lighted  at  the 
fame  time. 

123,  TSe  regulated  illuminated  Spiral  Piece y  vjUh  a  pro-. 
jeUed  Star-vjheel  illuminated. 

This  piece  is  reprefented  by  fig.  2.  and  is  thus  made. 

Have  a  block  made  8  inches  diameter  ;  in  this  block 
ferew  6  iron  fpokes,  which  mull  ferve  for  fpiiidlcs  for 
the  fpiral  wheels :  thefe  wheels  are  made  as  iifual,  each 
if  foot  diameter,  and  3  feet  in  height  :  the  fpindles 
muft  be  long  enough  to  keep  the  wheels  4  or  5  inches 
from  one  another  ;  at  the  end  of  each  fpindle  muft  be  a 
4X2  ferew- 
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J')in'  rent  fcrcw-nut,  on  which  the  wheels  that  han^  downwards 
Pieces  of  rpindles  which  Hand  upwards  muft 

be  a  fliouldcr,  for  the  blocks  of  the  wheel*  to  run  on. 

The  projected  llar-whccl  mull  turn  on  the  fame 
fpindle  on  which  the  large  block  is  fixed  ;  this  fpindle 
muft  be  long  enough  to  allow  the  ftar-wheel  to  projedf 
a  little  before  the  fpiral  wheels  :  the  exterior  diameter 
of  the  ftar-wheel  muft  be  3  feet  5.  On  this  wheel  fix 
3  circles  of  iron  wire,  and  on  them  port-fires  ;  on  the 
block  place  a  tranfparent  liar,  or  a  large  5-pointed  bril¬ 
liant  ftar.  The  cafes  on  this  wheel  may  burn  4  at  once, 
as  It  will  contain  near  twice  the  number  of  one  of  the 
fpiral  wheels :  the  cafes  on  the  fpiral  wheels  muft  be 
placed  parallel  to  their  fells,  and  burn  two  at  a  time. 

12^,  ^  Figure-piece  illuminated  <with Jive-pointed  Stars, 

The  conftru£lion  of  this  piece  is  very  eafy,  as-  fhowrt 
P!:ite  by  fig.  3.  whofe  diameter  from  B  to  C  is  8  feet,  and 
,  ccc  cxxxii.  from  D  to  F  2  feet ;  the  vertical  wheel  in  the  centre 
muft  be  I  foot  diameter,  and  confift  of  6  four-ounce 
cafes  of  diiferent  coloured  charge,  which  cafes  muft 
burn  double  :  011  the  frames  fix  5  pointed  brilliant  or 
blue  ftars,  rammed  4  inches  with  compofition  :  let  the 
fpace  between  each  ftar  he  8  inches ;  at  each  point  fix 
a  gerbe,  or  cafe  of  Chiiiefe  fire.  When  to  be  fired, 
let  the  gerbe,  ftars,  and  wheel,  be  lighted  at  the  fame 
time. 

125.  Fhe  Star^wheei  illuminated. 

I’his  beautiful  piece  is  ftiown  by  fig.  4.  Its  exte¬ 
rior  fell  is  made  of  wood,  3  feet  6,  or  4  feet  diameter  ; 
within  tliis  fell,  form  with  iron  wire  3  circles,  one  lefs 
than  the  other,  fo  that  the  diameter  of  the  leaft  may  be 
about  10  inches;  place  the  port-fires  on  thefe  fefts  with 
their  mouths  inclining  outwards,  and  the  port-fires  on  the 
points  of  the  ftar  with  their  moutlis.projedfing  in  front: 
let  the  exterior  fell  be  clothed  with  4  ounce  cafes  of 
grey  charge  :,  thefe  cafes  muft  burn  4  at  a  time,  and. 
be  lighted  at-the  fame  time  as  the  illuminations. 

1  26.  Pyramid  of  Floauer-pots. 

Fig.  5.  reprefents  this  curious  piece,  which  muft  be 
made  thus.  Let  the  diftaiice  from  A  to  B  be  6  feet ; 
and  from  one  rail  to  the  other,  2  : :  on  the  bottom  rail 
fix  5  paper  mortars,  each  3^  inches  diameter;  thefe 
mortars  load  with  ferpents,  crackers,  ftars,  &c. 

In  the  centre  of  each  mortar  fix  a  cafe  of  fpur-fire  : 
on  the  fecond  rail  fix  4  mortars,  fo  as  to  ftand  exaftly 
in  the  middle  of  the  intervals  of  them  on  the  bottom 
rail ;  on  the  third  rail  place  3  mortars  ;  on  the  fourth, 
2. ;  and  on  the  top  of  the  pofts,  i  :  the  bottom  rail 
muft  be  6  feet  long :  all  the  mortars  muft  Incline  a 
little  forwards,  that  they  may  eafily  difeharge ;  and  the 
fpur-fires  rammed  ^xadly  alike,  that  the  mortars  may 
all  be  fired  at  the  fame  time.  Having  prepared  your 
ppamid  according  to  the  preceding  diredions,  carry 
pipes  of  coninmnlcation'from  one  fpur-fire  to  the  other. 

127.  The  i/luminiated  Regulating  Piece. 

Fig.  6.  reprefents  one  half  of  this  piece.  A,A,^ 
A,  A,  are  flat,  wooden  fpokes,  each  5  feet  long :  at  the 
end  of  each  place  a  vertical  wheel,  10  Inches  diame¬ 
ter,  clothed  w'ith  6  four- ounce  cafes  of  brilliant  fire  : 
thefe  cafes  muft  burn  but  i  at  a  time  :  on  two  of  the 
fpokes  of  each  wheel  place  2  port-fires,  which  muft  be 
lighted  with  the  firft  cafe  of  the  wheel ;  on  each  fpoke 
A,  A,  &c.  behind  the  wheels,  place  6  cafes  of  the 
fame  fize  with  thofe  on  the  wheels :  thefe  cafes  muft  be 
tied  acrofs  the  fpoJics  with  their  oioutlis  all  one  way^ 
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and  be  made  to  take  fire  fucccfTively  one  after  the  Different  f 

other,  fo  that  they  may  aflift  the  whole  pieces  to  turn  of  j 

round.  Eiie-w-rkv  ^ 

The  diameter  of  the  large  wheel  muft  be  24-  feet  ;  and  j 

its  fell  made  of  wood,  which  muft  be  fixed  to  the  large* 
fpokes :  on  this  wheel  place  24  cafes  0/  the  fame  fort 
with  thofe  on  tHe  fmall  wheels ;  thefe  cafes  muft  burn  4 
at  a  time  ;  in  this  wheel  make  3  circles  with  iron  wire,  ' 

and  on  them  place  illuminating  port-fires,  as  in  the  fi-  ^ 

gure  :  the  ftar-poInt;s  on  the  large  fpokes  may  be  made  1 

of  thin  afh-hoops ;  the  diameter  of  thefe  points  clofe-  ' 

to  the  centre-wheel  muft  be  1 1  inches ;  on  thefe 
points  place  port-fires,  at  3r  Inches  dillance  one  from  ^ 

the  other.  I 

Fig.  7.  reprefents  the  blocks  of  this  piece.  The 
diameters  of  thefe  blocks,  at  A  and  B,  muft  be  3* 
inches;  and  C  and  D,  4^  inches  ;  the  length  of  each' 
of  thefe  blocks  muft  be  6  inches ;  at  the  fmall  ends  of 
thefe  blocks  fix  an  iron  wheel  5  inches  diameter,  which* 
wheels  muft  have  teetli,  to  turn  the  wheel  E  :  this 
wheel  is  fixed  on  a  fmall  fpindle  ferewed  into  the  large 
fpindfe,  which  goes  through,  the  two  blocks,  and  on 
which  they  run. 

Siippofing  fig.  6.  to  be  on  the  block  A,  In  fig.  7.  andv 
to  turn  to  the  right,  and  another  piece  of  the  fame 
conftru6iion  on  the  block.  B,  with  its  fires  placed  fo  as 
to  turn  it  to  the  left  ;  you  will  find  them  move  very 
true  and  fall,  by  the  help  of  the  3  Iron  wheels,  whicli 
ferve  to  regulate  their  motions,  as  well  as  to  afliit 
them  in  turning  :  let  the  iron  circles  in  the  front  of  the 
great  wheels  be  of  different  diameters,  fo  that  wherr 
fired  there  may  appear  6  circles.  When  this  piece  is 
fired,  all  the  wheels  and  illuminations  muft  be  lighted 
at  one  time. 

Sect.  VL  Aquatic  Fire^vjorks. 

Works  that  fport  in  the  water  are  much  efteemed 
by  moft  admirers  of  fire-works,  particularly  water-roc-» 
kets  ;  and  as  they  feem  of  a  very  extraordinary  nature 
to  thofe  who  are  \maequalntcd  with  this  art,  they  me¬ 
rit  a  particular  explanation. 

128.  Heater-rockets^ 

May  be  made  from  4  oz.  to  2  lb.  If  larger,  they  are 
too  he;rvy  ;  fo  that  It  will  he  difficult  to  make  them  keep* 
above  water  without  a  cork  ftoat,  which  muft  be  tied 
to  the  neck  of  the  cafe  ;  but  the  rockets  will  not  dive 
fo  well  with  as  without  floats. 

Cafes  for  thefe  are  made  In  the  fame  manffer  and' 
proportion  as  fley* -rockets,  only  a  little  thicker  of  pa¬ 
per.  When  you  fill  thofe  which  are  drove  folid,  put 
in  firft  I  ladlcful  of  flow  fire,  then  2  of  the  proper 
charge,  and  on  that  i  or  2  ladles  of  finking  charge,, 
then  the  proper  charge,  then  the  finking  charge  again^ 
and  fo  on,  till  yon  have  filled  the  cafe  within  3  dia¬ 
meters  ;  then  ddve  on  the  compofition  i  ladleful  of 
clay  ;  through  which  make  a  fmall  hole  to  the  charge  ; 
tlien  fill  the  cafe,  within  4  n  diameter,  with  corn-f 
powder,  on  which  turn  down  2.  or  3  rounds  of  the 
cafe  in  the  Iiifide ;  then  pinch  and  tic  the  end  very 
tight ;  having  filled  your  rockets  (according  to  the 
above  dirc<ffions),  dip  their  ends  in  melted  rofmorfeal- 
ing  wax,  or  clfe  fccure  tlieni  well  with  gi'eafe.  Whea 
you  fire  thofe  rockets,  throw  in  6  or  8  at  a  time ;  but, 
if  you  would  have  them  all  fiuk;  or  fwim,  at  the  fame  '1 

time, 
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Aquatic  time,  you  muft  drive  them  with  an  equal  quantity  of 
Fire-works,  compofition,  and  fire  them  all  together.  ^  ^  ^ 

129.  To  make  Fifes  of  Communication,  ’which  may  be  ttfed 
under  IVoter. 

Pipes  for  this  piirpofe  mufl  be  a  little  thicker  of  pa¬ 
per  than  thofe  for  land.-  Having  idled  a  fuflicient  num¬ 
ber  of  piFKS,  and  kept  them  till  dry,  wafh  them  over 
with  drying  oil,  and  fet  them  to  dry;  but  when  you 
oil  them,  leave  about  i  i  inch  at  each  end  dry,  for  joints  : 
if  they  were  oiled  all  over,  when  you  come  to  join  them, 
the  pafte  would  not  Hick  where  the  paper  is  greafy  : 
after  the  leaders  are  joined,  and  the  pafte  dry,  oil  the 
joints.  Thefc  pipes  will  He  many  hours  under  water, 
without  receiving  any  damage. 

130.  Hoyi%')nlaJ  IVheels  for  the  Water, 

Firft  get  a  large  wooden  bowl  without  a  handle  ; 
then  have  an  o6lagon  wheel  made  of  a  flat  board 
1 8  inches  diameter,  that  the  length  of  each  fide  will 
be  near  7  inches  :  in  all  the  Tides  cut  a  groove  for  the 
cafes  to  lie  in.  This  wheel  being  made,  nail  it  on 
the  top  of  the  bowl  ;  then  take  4.eiglit  oz.  cafes,  filled 
with  a  proper  charge,  each  about  6  'inches  in  length.  , 
Now,  to  clothe  the  wheel  with  thefe  cafes,  get  foine 
vvhitifh-brown  paper,  and  cut  it  into  flips  4  or  5 
inches  broad  and  7  or  8  long  :  thefe  flips  being  paaed 
all  over  on  one  fide,  take  one  of  the  cales,  and  roll  one 
of  the  flips  of  paper  about  i-l-mch  on  its  end,  fu  that 
there  will  remain  about  2\  inches  of  the  paper  hollow 
from  the  end  of  the  cafe  :  this  cafe  tie  on  one  of  the 
fides  of  the  wheel,  near  the  corners  of  which  mull  be 
holes  bored,  through  which  you  put  the  packthread 
to  tie  the  cafes  i  having  tied  on  the  firll  cafe  at  the 
neck  and  end,  put  a  little  meal-powder  in  the  hollow 
paper ;  then  palle  a  flip  of  paper  on  the  end  of  another 
cafe,  the  head  of  which  put  into  the  hollow  paper  on 
the  firft,  allowing  a  fufficient  diflance  from  the  tail 
of  one  to  the  head  of  the  other  for  the  palled  paper 
to  bend  without  tearing :  the  fecoiid  cafe  tie  on  as  you 
did  the  til'll;  and  fo  on  with  the  reft,  except  the  lall, 
which  mull  be  clofed  at  the"  end,  unlefs  it  Is  to  com- 
munlcate  to  any  thing  on  the  top  of  the  wheel,  fucli 
as  tire-pumps  or  brilliant  fives,  fixed  in  holes  cut  in  the 
wheel,  and  fired  by  the  lall  or  fecond  cafe,  as  the  fan- 
cy  dire^ls :  6,  8,  or  any  number,  may  be  placed  on  the 
top  of  the  wheel,  provided  they  be  not  too  heavy  for 
the  bowl. 

Before  you  tie  on  the  cafes,  cut  the  upper  part  ot  aU 
their  ends,  except  the  lall,  a  little  fhelviiig,  that  the  fire 
from  one  may  play  over  the  other,  without  being  ob^ 
flru6ted*by  the  cafe.  Vv^eel-cafes  have  no  clay  drove  111 
their  ends,  nor  pinched,  but  are.  always  left  open,  only 
the  laft,  or  thofe  which  are  not  to  lead  ine,  which  mull 
be  well  fecured. 

131.  Water  Mines, 

For  thefe  mines  you  mufl  have  a  bowl  with  a  wheel 
on  it,  made  in  the  fame  manner  as  the  water-wheel ; 
only  in  its  middle  there  mull  be  a  hole,  of  the.fiime  di¬ 
ameter  youdefign.to  have  the  mine..  Thefe  mines  are 
tin  pots,  with  llrong  bottoms,  and  a  little  more  than  z 
diameters  in  length;  your  mine  'mud  be  fixed  in  the 
hole  in  the  wheel,  with  its  bottom  reding  on-tlie  bowl  ; 
then  loaded  with  ferpents,  crackers,  liars,  fmall  water- 
rockets,  &:c.  in  the  fame  manner  as  pots  of  aigrettes ; 
but  in  their  centre  fix  a  cafe  Chliiefe  fire,  or  a  dnall 


gerbe,  which  mud  be  lighted  at  the  begimilng  of  the  Aquatic 
lad  cafe  on  the  wheel.  Thefe  wheels  arc  to  be  clothed  j. 

as  ufual. 

132.  Flre-ghhes  for  the  IVater, 

Bowls  for  water-globes  mull  be  very  large,  and  the 
wheels  on  them  of  a  decagon  form  :  on  each  fide  of 
which  nail  a  piece  of  wood  4  inches  long ;  and  on  the 
outfide  of  each  piece  cut  a  groove,  wide  enough  to  re¬ 
ceive  about -J- of  the  thicknefs'of  a  4-oz.  cafe :  thefe 
pieces  of  wTiod  mud  be  nailed  in  the  middle  of  each  face 
of  the  wheel,  and  fixed  in  an  oblique  dircdllon,  fo  that 
the  fire  from  the  cafes  may  incline  upwards :  the  wheel¬ 
being  thus  prepared,  tie  in  each  groove  a  4-0Z.  cafe, 
filled  'ivlth  a  grey  charge  ;  then  carry  a  leader  from  the 
tail  of  one  cafe  to  the  mouth  of  the  other. 

Globes  for  thefe  wheels  are  ,made  of  2  tin  hoops, 
with  their  edges  outwards,  fixed  one  within  the  other, 
at  right  angles.  The  diameter  of  thefe  hoops  mud  be 
fomewhat  lefs  than  that  of  tlie  wheel.  Haying  made  a 
globe,  drive  in  the  centre  of  a  wheel  an  iron  fplndlc, 
whicli  mud  Hand  perpendicular,  and  its  length  4  or  6 
inches  more  tlian  the  diameter  of  the  globe. 

This  fpiiidle  fei-vcs  for  an  axis,  on  which  the  globe 
is  fixed,  which,  when  done,  mud  dand  4  ^  inches 

from  the  wheel ;  round  one  fide  of  each  hoop  mud  be 
foldered  little  bits  of  tin,  2\  inches  didauce  from  each 
other ;  which  pieces  mud  be  2  inches  in  length  each, 
and  only  fadened  at  one  end,  the  other  ends  being  left 
loofe,  to  turn  round  the  fmall  port -fires,  and  hold. them 
on  :  thefe  port-fircs  mud  be  made  of  fuch  a  length  as 
will  lad  out  the  cafes  on  the  wheel.  You  are  to  obferve, 
that  there-  need  not  be  any  port -fires  at  the  bottom  of 
the  globe  within  4  inches  of  the  fpindle  ;  for,  if  there  ^ 
were,  they  would  have  110  efFe6l,  but  only  burn  the 
wheel :  all  the  port-fires  mud  be  placed  perpendicular 
from  the  centre  of  the  globe,  with  their  mouths  ouL- 
wai'ds  ;  and  mud  all  be  clothed  with  leaders,  fo  as  nil  to 
take  fire  with  the  fecond  cafe  of  the  wheel;  which  cafes 
mud  burn  two  at  a  time,  one  oppofite  the  other.  When 
two  cafes  of  a  wheel  begin  together,  two  will  end  toge- 
ther ;  therefore  the  two  oppofite  end  cafes  raud  have 
their  ends  pinched- and  fecured  from  fire.  The  method 
of  firing  fuch  wheels  is,  by  carr^'iiig  a  leader  from  the 
mouth  of  one  of  the  fird  cafes  to  that  of  the  other  ; 
which  leader  being  burnt  through  tlie  middle,  will  give 
fire  to  both  at  the  fame  time. 

133.  Odoriferous  Water  Balloons. 

Thefe  balloons  are  made  in  the  fame  manner  as  air- 
balloons,  but  very  thill  of  paper,  and  in  diameter 
inch,  with  a  vent  of  i  inch  diameter.  I’Ke  fliells  being  '  '  ^ 
made,  and  quite  dry,  fill  them  with  any  of  the  follow- 
ing  compofitioiis,  which  mud  be  rammed  in  tight :  thefe 
b'alloons  mud  be  fired  at  the  vent,  and  put  into.a  bowl  of 
water.  Odoriferous  works  arc  generally  fired  in  rooms. 

Compqfiiion  I.  Saltpetre  2  oz.  flour  of  fulphur  i  oz. 
camphor  i  oz.  yellow  amber  i  oz.  charcoal-dud  ^‘oz. 
flour  of  benjamin  or  afla  odorata  i  oz.  all  powdered 
very  fine  and  well  mixed. 

IL  Saltpetre  12  oz.  meal-powder  3  oz.  frankincenfe 
I  o'z.  myrrh  i  oz.  camphor  i  oz.  charco;ii  ’3  oz.  all 
moidened  with  the  oil  of  fpike. 

III.  Saltpetre  2  oz.  fnlpluir  i  oz.  antimony  i  oz. 
amber  i  oz.  cedar  rafpings  I  mixed  with  the  oii 

of  rods  and  a  few  drops  of  bergamot. 
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Aquatic  IV.  Saltpetre  4  oz,  fulphur  i  oz.  faw-duft  of  juni- 
Firc-works. pgj.  x  q2,.  fawduft  of  cyprefs  I  oz.  camphor^  OZ.  myrrh 
*'■”  V  2  dramS)  dried  rofemary  oz.  cortex  elaterii  oz.  all 
moiftened  a  little  with  the  oil  of  rofes. 

N,  B.  Water  rockets  may  be  made  with  any  of  the 
above  compofitions,  with  a  little  alteration,  to  make 
them  weaker  or  ftronger,  according  to  the  fize  of  the 
cafes. 

134.  Water  Balloons* 

Having  made  fome  thin  paper  (hells,  of  what  diame¬ 
ter  you  pleafe,  fill  fome  with  the  compofition  for  water 
balloons,  and  fome  after  this  manner:  Having  made 
the  vent  of  the  (hells  pretty  large,  fill  them  almoll  full 
with  water  rockets,  marrons,  fquibs,  &c.  Then  put  in 
fome  blowing  powder,  fufficient  to  burft  the  (hells;  and 
afterwards  hx  in  the  vent  a  water-rocket,  lon^  enough 
to  reach  the  bottom  of  the  flicll,  and  its  neck  to  pro- 
je£l  a  little  out  of  the  vent  -,  this  rocket  mud  be  open 
at  the  end,  to  f.re  the  powder  in  the  (hell,  which  will 
burft  the  (hell,  and  difperfe  the  fmall  rockets,  &c.  in  the 
water.  When  yon  have  well  fecured  the  large  rocket 
in  the  vent  of  the  (hell,  take  a  cork  float  with  a  hole 
in  its  middle,  which  fit  over  the  head  of  the  rocket,  and 
fallen  it  to  the  (hell  :  this  float  muft  be  large  enough 
to  keep  the  balloon  above  water. 

135.  Water  Squibs 

Are  generally  made  of  i-oz.  ferpent  cafes  feven  or 
eight  inches  long,  filled  two  thirds  with  charge,  and 
the  remainder  bounced.  The  common  method  of  firing 
them  is  this  :  Take  a  water-wheel,  with  a  tin  mortar 
in  its  centre,  which  load  v^dth  fquibs  after  the  ufual  me¬ 
thod  ;  but  the  powder  in  the  mortar  muft  be  no  more 
than  will  juft  throw  the  fquibs  out  eafily  into  the  wa¬ 
ter  :  you  may  place  the  cafes  on  the  wheel  either  ob¬ 
liquely  or  horizontally  ;  and  on  the  top  of  the  wheel, 
round  the  mortar,  fix  fix  cafes  of  brilliant  fire  perpen¬ 
dicular  to  the  wheel :  thefe  cafes  muft  be  fired  at  the 
beginning  of  the  laft  cafe  of  the  wheel,  and  the  mor- 
-Xar  at  the  conclufion  of  the  fame. 
i^6,  A  Sea-Jight  with  fmall  Ships  y  and  to  prepare  a  Fire- 
Jhip  for  it. 

Having  procured  four  or  five  fmall  (hips,  of  two  or 
three  feet  in  length,  (or  as  many  as  you  defign  to  fight), 
make  a  number  of  fmall  reports,  which  are  to  ferve  for 
guns.  Of  thefe  range  as  many  as  you  pleafe  on  each 
fide  of  the  upper  decks  ;  then  at  the  head  and  ftern  of 
each  (hip  fix  a  two-ounce  cafe,  eight  inches  long,  filled 
with  a  flow  port-fire  receipt  ;  but  take  care  to  place  it 
in  fuch  a  manner  that  the  fire  may  fall  in  the  water, 
and  not  burn  the  rigging  :  in  thefe  cafes  bore  holes  at 
unequal  diftances  from  one  another,  but  make  as  many 
in  each  cafe  as  half  the  number  of  reports,  fo  that  one 
cafe  may  fire  the  guns  on  one  fide,  and  the  other  thofe 
on  the  oppofite.  The  method  of  firing  the  guns  is, 
by  can*ying  a  leader  from  the  holes  in  the  cafes  to  the 
reports  on  the  decks ;  you  muft  make  thefe  leaders 
very  fmall,  and  be  careful  in  calculating  the  burning  of 
the  flow-fire  in  the  regulating  cafes,  that  more  than  two 
guns  be  not  fired  at  a  time.  When  you  would  have  a 
broadfide  given,  let  a  leader  be  carried  to  a  cracker, 
placed  on  the  outfide  of  the  (hip  ;  which  cracker  muft 
be  tied  loofe,  or  the  reports  will  be  too  flow :  in  all 
the  (hips  put  artificial  guns  at  the  port-lioles. 

Having  filled  and  bored  holes  in  two  port-fires  for 
regulating  the  guns  in  one  (hip,  make  all  the  reft  ex- 
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a(ftly  the  fame;  then,  when  you  begin  the  engagement,  Aquatic 
light  one  (liip  firft,  and  fet  it  a  failing,  and  fo  on  with  f^^e-worky 
the  reft,  fending  them  out  fingly,  which  will  make  them  ^ 
fire  regularly,  at  different  times,  without  confufion;  for 
the  time  between  the  firing  of  each  gun  will  be  equal 
to  that  of  lighting  the  flow  fires. 

The  fire-lhip  may  be  of  any  fize  ;  and  need  not  be 
very  good,  for  it  is  always  loft  in  the  adlion.  To  pre¬ 
pare  a  (hip  for  this  purpofe,  make  a  port-fire  equal  in 
fize  with  thofe  in  the  other  (hips,  and  place  it  at  the 
ftern  ;  in  every  port  place  a  large  port-fire,  filled  with 
a  veiy  ftrong  compofition,  and  painted  in  imitation  of 
a  gun,  and  let  them  all  be  fired  at  once  by  a  leader 
from  the  flow  fire,  within  two  or  three  diiuneters  of  its 
bottom  ;  all  along  both  Tides,  on  the  top  of  the  upper 
deck,  lay  (lar-compofitlon.  about  half  an  inch  thick 
and  one  broad,  which  muft  be  wetted  with  thin  fize, 
then  primed  with  meal-powder,  and  fecured  from  fire 
by  palling  paper  over  it ;  in  the  place  where  you  Jay 
this  compofition,  drive  fome  little  tacks  with  flat  heads, 
to  hold  it  fall  to  the  deck  :  this  muft  be  fired  juft  after 
the  (ham  guns,  and  when  burning  will  fhow  a  flame  all 
round  the  (hip  ;  at  the  head  take  up  the  decks,  and 
put  in  a  tin  mortar  loaded  with  crackers,  which  mor¬ 
tar  muft  be  fired  by  a  pipe  from  the  end  of  the  flow 
fire  ;  the  firing  of  this  mortar  will  fink  the  fhip,  and 
make  a  pretty  conclufion.  The  regulating  port-fire 
of  this  (liip  muft  be  lighted  at  the  fame  time  with  the 
firft  fighting  (hip. 

Having  prepared  all  the^lhips  for  fighting,  we  fhall 
next  proceed  with  the  management  of  them  when  011 
the  water.  At  one  end  of  the  pond,  juft  under  the  fur- 
face  of  the  water,  fix  two  running  blocks,  at  what  di- 
ftance  you  choofe  the  fhips  (liould  fight ;  and  at  the 
other  end  of  the  pond,  oppofite  to  each  of  thefe  blocks, 
under  the  water,  fix  a  double  block  ;  then  on  the  land, 
by  each  of  the  double  blocks,  place  two  fmall  wind- 
laffes ;  round  one  of  them  turn  one  end  of  a  fmall  cord, 
and  the  other  end  put  through  one  of  the  blocks ;  then 
carry  it  through  the  fingle  one  at  the  oppofite  end  of 
the  pond,  and  bring  it  back  through  the  double  block 
again,  and  round  the  other  windlafs:  to  this  cord,  near 
the  double  block,  tie  as  many  fmall  firings  as  half  the 
number  of  the  (hips,  at  wiiat  diftance  you  think  pro¬ 
per  ;  but  thefe  firings  muft  not  be  more  than  two  feet 
each  :  make  faft  the  loofe  end  of  each  to  a  (hip,  juft 
under  her  bow-fprit ;  but  if  tied  to  the  keel,  or  too 
near  the  water,  it  will  overfet  the  (hip.  Half  the  (hips 
being  thus  prepared,  near  the  other  double  block  fix 
two  more  windlaffes,  to  which  fallen  a  cord,  and  to  it 
tie  the  other  half  of  the  (hips  as  before  :  when  you  lire 
the  (liips,  pull  in  the  cord  with  one  of  the  windlaffes, 
to  get  all  the  (hips  together ;  and  when  you  have  fet 
fire  to  the  firft,  turn  that  windlafs  which  draws  them 
out,  and  fo  on  with  the  reft,  till  they  are  all  out  in  the 
middle  of  the  pond  ;  then,  by  turning  the  other  wind¬ 
lafs,  you  will  draw  them  back  again;  by  which  method 
you  may  make  them  change  Ijdes,  and  tack  about 
backwards  and  forwards  at  pleafure.  For  the  fire-fhip, 
fix  the  blocks  and  windlaffes  between  the  others;  fo  that 
when  (he  fails  out,  (he  will  be  between  the  other  (hips: 
you  muft  not  let  this  (hip  advance  till  the  guns  at  her 
ports  take  fire. 

137.  To  fire  Shy-rochets  under  Water^ 

You  muft  have  (lands  made  as  ufual,  only  the  rails 

muft 
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Aquatic  muft  be  placed  flat  inftead  of  cdgewife,  and  have  holes 
fire- works. tiieinfor  the  rocket-fticks  to  go  through;  for  if  they 
^vere  hung  upon  hooks,  the  motion  of  the  water  would 
throw  them  off:  the  {lands  being  made,  if  the  pond  is 
deep  enough,  fink  them  at  the  Tides  fo  deep,  that, 
when  the  rockets  are  in,  their  heads  mayjufl  appear 
above  the  furface  of  the  water ;  to  the  mouth  of  each 
rocket  fix  a  leader,  which  put  through  the  hole  with 
the  ilick;  then  a  little  above  the  water  mull  be  a  board, 
fupported  by  the  {land,  and  placed  along  one  fide  of 
the  rockets  ;  then  the  ends  of  the  leaders  are  turned  up 
through  holes  made  in  this  board,  exadly  oppofite  the 
rockets.  By  this  means  you  may  fire  them  fingly  or 
all  at  once.  Rockets  may  be  fired  by  this  method  in 
the  middle  of  a  pond,  by  a  Neptune,  a  fwan,  a  water¬ 
wheel,  or  any  thing  elfe  you  choofe. 

1^8.  reprefent  Neptune  in  his  Chariot, 

To  do  this  to  perfedlion,  you  mull  have  a  Neptune 
(made  of  wood,  or  bafleet  work)  as  big  as  life, 
fixed  on  a  float  large  enough  to  bear  his  weight ;  on 
which  muft  be  two  horfes  heads  and  necks,  fo  as  to 
feem  fwimniing,  as  fhown  by  fig.  1 1 .  For  the  wheels 
of  the  chariot,  there  muft  be  two  vertical  wheels  of 
black  fire,  and  on  Neptune’s  head  a  horizontal  wheel 
of  brilliant  fire,  with  all  its  cafes,  to  play  upwards. 
When  this  wheel  is  made,  cover  it  with  paper  or  pafte- 
board,  cut  and  painted  like  Neptune’s  coronet ;  then 
let  the  trident  be  made  without  prongs,  but  inftead  of 
them,  fix  three  cafes  of  a  weak  grey  charge,  and  on 
each  horfe’s  head  put  an  eight  ounce  cafe  of  brilliant 
fire,  and  on  the  mouth  of  each  fix  a  fliort  cafe,  of  the 
fame  diameter,  filled  with  the  white-flame  receipt, 
enough  to  laft  out  all  the  cafes  on  the  wheels :  thefe 
fhort  cafes  muft  be  open  at  bottom,  that  they  may 
light  the  brilliant  fires ;  for  the  horfes  eyes  jnit  fniall 
port-fires,  and  in  each  noftril  put  a  fmall  cafe  filled 
half  with  grey  charge,  and  the  reft  with  port-fire  com- 
pofition. 

If  Neptune  is  to  give  fire  to  any  building  on  the 
winter;  at  his  firft  fetting  out,  tlie  wheels  of  the  chariot, 
and  that  on  his  head,  with  the  white  flames  on  the 
horfes  heads,  and  the  port-fires  in  their  eyes  and  no- 
ftrils,  muft  all  be  lighted  at  once  ;  then  from  the  bot¬ 
tom  of  the  white  flames  carry  n  leader  to  the  trident. 
As  Neptune  is  to  advance  by  the  help  of  a  block  and 
cord,  y'ou  muft  manage  it  fo  as  not  to  let  him  turn 
about,  till  the  brilliant  fires  on  the  horfes  and  the  tri¬ 
dent  begin  ;  for  it  is  by  theiire  from  the  horrcs^(which 
plays  almoft  upright)  that  the  building,  or  work,  is 
lighted ;  which  muft  be  thus  prepared.  From  the 
mouth  of  the  cafe  which  is  to  be  firft  fired,  hang  fomc 
loofe  quick-match  to  receive  the  fire  from  the  horfes. 
When  Neptune  is  only  to  be  fhown  by  himfelf,  wn'th- 
out  fetting  fire  to  any  other  w  orks,  let  the  w  hite  flames 
on  the  horfes  be  very  ihort,  and  not  to  laft  longer  than 
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one  cafe  of  each  wdieel,  and  let  tw^o  cafes  of  each  wftieel  Aquatic 
1  .  Fire- works* 

burn  at  a  time.  , 

139.  Swans  and  Ducks  in  Heater, 

If  you  w'ould  have  the  fw^ans  or  ducks  difeharge 
rockets  into  the  w^ater,  they  muft  be  made  hollow’,  and 
of  paper,  and  filled  with  fmall  winter  rockets,  with  fome 
blowing  pow’der  to  throw  them  out :  but  if  this  is  not 
done,  they  may  be  made  of  w’ood,  w’hich  wiW  lall  many 
times.  Having  made  and  painted  fome  fw’ans,  fix  them 
on  floats :  then  in  the  places  w'here  their  eyes  fhould 
be,  bore  holes  two  inches  deep,  inclining  downw’ards, 
and  wide  enough  to  receive  a  fmall  port-fire  ;  the  port¬ 
fire  cafes  for  this  purpofe  muft  he  made  of  brafs,  tw’o 
Inches  long,  and  filled  w’ith  a  flow  bright  charge.  In 
the  middle  of  one  of  thefe  cafes  make  a  little  hole ; 
then  put  the  port-fire  in  the  eye-hole  of  the  fwan,  lea¬ 
ving  about  half  an  inch  to  projedl  out;  and  in  the  other 
eye  put  another  port-fire,  with  a  hole  made  in  it :  then 
in  the  neck  of  the  fw’an,  wdthin  two  inches  of  one  of 
the  eyes,  bore  a  hole  flantw  ife,  to  meet  that  in  the  port¬ 
fire  ;  in  this  hole  put  a  leader,  and  carry  it  to  a  water- 
rocket,  that  muft  be  fixed  under  the  tail  wn'th  its  mouth 
upwards.  On  the  top  of  the  head  place  two  i-oz. 
cafes,  four  inches  long  each,  drove  wnth  brilliant  fire  ; 
one  of  thefe  cafes  muft  incline  fonvards,  and  the  other 
backw’ards  :  thefe  muft  be  lighted  at  the  fame  time  as 
the  w'atei -rocket;  to  do  w'hich,  bore  a  hole  betw^een  them 
in  the  top  of  the  fwan’s  head,  dowm  t®  the  hole  in  the 
port-fire,  to  w’hich  carry  a  leader  :  if  the  fwan  is  filled 
wu’th  rockets,  they  muft  be  fired  by  a  pipe  from  the  end 
of  the  w'ater-rockct  under  the  tail.  When  you  fet 
the  fwan  a  fwimniing,  light  the  tw'o  eyes. 

140.  I  Voter  Fire-fountains, 

To  make  a  fire-fountain,  you  mirft  firft  have  a  float 
made  of  w’ood,  three  feet  diameter  ;  then  in  the  middle 
fix  a  round  peqiendicular  poll,  four  feet  high,  and  tw'O 
inches  diameter ;  round  this  poll  fix  three  circular 
wheels  made  of  thin  wood,  without  any  fpokes.  The 
largell  of  thefe  w'heelc  muft  be  placed  within  two  or 
three  inches  of  the  float,  and  muft  be  nearly  of  the  fame 
diameter.  The  fecond  wdieel  muft  be  2  feet  2  inches 
diameter,  and  fixed  at  two  feet  diftance  from  the  firft. 

The  third  w’heel  muft  be  i  foot  4  inches  diameter,  and 
fixed  wdthin  fix  inches  of  the  top  of  the  poll :  the 
wheels  being  fixed,  take  1 8  four  or  eight  oz.  cafes  of 
brilliant  fire,  and  place  them  round  the  firft  w’heel  wdth 
their  mouths  outwards,  and  inclining  clowinvnrds  ;  on 
the  fecond  wheel  place  1 3  cafes  of  the  fame,  and  in  the 
fame  manner  as  thofe  on  the  firft  ;  on  the  third,  place  8 
more  of  thefe  cafes,  in  the  fame  manner  as  before,  and 
on  the  top  of  the  poll  fix  a  gerbe  ;  then  clothe  all  the 
cafes  wdtli  leaders,  fo  that  both  they  and  the  gerbe  may 
take  fire  at  the  fame  time.  Before  you  fire  this  work, 
try  it  in  the  w’ater  to  fee  if  the  float  is  properly  made, 
fo  as  to  keep  the  fountain  upright. 
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PYROTICS,  in  medicine,  cauftics,  or  remedies 
cither  adlually  or  potentially  hot ;  and  which  accord- 
ingly  will  burn  the  flefti,  and  raife  an  efehar.  See  Cau¬ 
sticity. 

PYRRHICHA,  in  antiquity,  a  kind  of  exercife  on 
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horfeback,  or  a  feigned  combat,  for  the  exercife  of  the 
cavalr}^ 

It  w^as  thus  called  from  its  inventor  Pyrrliicliiis,  or 
Pyrrhus  of  Cydonia,  who  firft  taught  the  Cretans  to 
inarch  in  meafurc  and  cadence  to  battle,  and  to  ob- 
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Pyrus. 
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fcrve  llie  pace  of  the  Pyrrhic  ^--Otltcrs  deme 
the  name  from  Pyrrhus  the  fon  of  Achilles,  who  inlti- 
tilted  tin’s  exercife  at  the  ohfequics  of  his  hdtner. 
Arillotle  fays,  that  it  was  Achilles  Inmfelf  who  inveut- 

The  Romans  alfo  called  it  ludus  Trojanusy  “  the  Tro¬ 
jan  srame  and  Auhis  Gellius,  de^urjus is  douht- 
lefs  this  exercife  that  we  fee  rcprefentcd  on  meda  s  by 
two  cavaliers  in  front  running  with  lancets,  and  the 
word  decurfw  in  the  exergum.  ^ 

PYRRHTCHIUS,  in  the  Greek  and  I.atin  poetry, 
a  foot  confiding  of  two  fyllables,  both  fliort  ;-^a8, 
^  Among  the  ancients  this  foot  is  alfo  called 
riambus  ;  by  others  hegernonn,  ^ 

PYRRHO,  a  Greek  philofopher,  born  at  Llis  in 
Peloponnefus,  flourifhcd  about  300  L).  C.  He  w^asthe 
difciple  of  Anaxarchus,  whom  he  accompanied  as  far 
as  India,  where  he  converfed  wdth  the  Brachmans  and 
Gymnofophids.  He  had  made  painting  his  profeffion 
before  he  devoted  himfelf  to  the  ftudy  of  philofohpy. 
He  edablifhed  a  fed  whofe  fundamental  principle  was. 
That  there  is  nothing  true  or  fiilfe,  right  or  wTong, 
honed  or  difhoned,  jiift  or  unjud  ;  or  that  there  is  no 
ftandard  of  any  thing  beyond  law  or  cudom,  and  that 
uncertainty  andMoubt  belong  to  ever  thing.  From 
this  continual  feeking  after  truth  and  never  finding  it, 
the  fed  obtained  the  name  of  Sceptics  or  Pyrrhonians 
from  the  founder,  who  is  faid  to  have  aded  upon  his 
owm  principles,  and  to  have  carried  his  fcepticifm  to  fiich 
a  ridiculous  extreme,  that  his  friends  were  obliged  to 
accompany  him  wherever  he  went,  that  he  might  not 
be  run  over  by  carriages,  or  fall  dowm  precipices.  If 
this  was  true,  it  was  not  wnthout  reafon  that  he  was 
ranked  among  thofe  whofe  intelleds  were  didurbed  by 
intenfe  ftudy.  But  it  is  treated  by  a  modem  writer 
as  a  mere  calumny  invented  by  the  dogmatifts ;  and  we 
arc  ftrongly  inclined  to  be  of  his  opinion,  (fee  Scep¬ 
tics.)  Pyrrho  died  about  the  90th  year  of  bis  age, 
when  llis  memory  w’^as  honoured  with  a  ftatue  at  A- 
thens,  and  a  monument  ereded  to  him  in  In’s  own 

'Country.  , 

PYRRHUS,  the  name  of  two  kings  of  Epirus. 

See  that  article. 

PYRUS,  the  PEAR-TREE  :  A  genus  of  the  pen- 
tagynia  order,  belonging  to  the  icofandria  clafs  of 
plants  ;  and  in  the  natural  method  ranking  under  the 
36th  order.  Pomaces.  The  calyx  is  quinquefid ;  there 
are"  five  petals  ;  the  fruit  is  an  apple,  inferior,  quinque- 
locular,  and  polyfpermous.  To  this  genus  Linnsus 
lias  joined  the  apple  and  quince  ;  but,  on  account  of 
the  remarkable  difference  between  the  fruits,  the  laft 
is  treated  under  the  article  Cydonia.  The  other 
fpecies  are, 

1.  The  communis,  or  common  pear-tree,  rifes  with 
an  upright  large  trunk,  branching  30  or  40  feet  high, 
in  fome  widely  around,  in  others  more  eredly,  and 
forming  a  .conical  head ;  oval,  laiiceolatcd,  ferrated 
leaves,  and  corymbons  clufters  of  white  flowers  from 
the  Tides  of  the  branches,  fucceeded  by  liu'ge  fruit  ex- 
^tended  at  the  bale.  Under  this  fpecies  are  compre¬ 
hended  ahnoft  endlcfs  varieties,  all  bearing  the  above 
dc  ptiop.  They  bear  their  flowers  and  fruit  upon 
fpius,  arifing  from  the  Tides  of  the  branches  from  two 
or  three  years  old  and  upwards  ;  the  fame  branches 
and  fpurs  continuing  fruitful  for  a  great  number  of 
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years.  The  different  varieties  furnini  fruit  for  ufe  from 
the  beginning  of  July  till  the  months  of  May  and  June, 
next  year;  which,  according  to  their  times  of  ripening 
may  be  divided  into  three  claffes,  fummer-pears,  'au¬ 
tumn-pears,  and  wiiiter-pcars.  The  fiimmer-pears  ri¬ 
pen  in  di  fie  rent  forts  from  the  beginning  of  July  un¬ 
til  the  middle  or  end  of  September,  and  are  generally 
fit  to  eat  from  the  tree,  or  at  Icaft  do  not  keep  a  week 
or  two  before  they  rot.  The  autumn  pears  come  to 
tlieir  perfection  in  Odiober,  November,  and  Decem¬ 
ber  ;  fome  ripening  nearly  on  the  tree  in  06Iobcr  and 
the  beginning  of  November,  others  requiring  to  lie 
fome  time  in  the  fniitery,  while  fome  will  keep  two 
months  :  but  all  the  winter-pears,  though  they  attain 
their  full  growth  on  the  tree  by  the  end  of  06lober 
and  in  November,  yet  they  do  not  acquire  perfe^Iion 
for  eating  till  from  the  end  of  November  to  April  and 
May.  Thofe  of  each  clafs  have  different  properties  ; 
fome  being  melting,  others  breaking,  fome  mealy,  and 
fome  hard  and  aullere,  fit  only  for  kitchen  ufes.  As 
many  of  the  fineil  forts  were  firft  obtained  froni  France, 
they  are  ftill  continued  in  moft  catalogues  by  French 
names.  * 

2.  The  mahis,  or  common  apple-tree,  grows  20  or 
30  feet  high,  having  oval  ferrated  leaves,  and  feflile 
umbels  of  whltifli  red  flowers,  fucceeded  by  large. 
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roundlfh,  and  oblong  fruit,  concave  at  the  bafe.  I  he 
apple  is  compofed  of  four  dlftindl  parts,  viz.  the  pill, 
the  parenchyma,  the  branchery,  and  the  core.  The 
pill  or  flcln  is  only  a  dilatation  of  the  outermoft  fkiii 
or  rind  of  the  bark  of  the  branch  on  which  it  grew. 
The  parenchyma  or  pulp,  as  tender  and  delicious  as  it  is 
found,  is  only  a  dilatation,  or,  as  Dr  Grew  calls  it, 
afavehh  or  fuperblence  of  the  inner  part  of  the  bark  of 
the  branch.  This  appears  not  only  from  the  vifible 
continuation  of  the  bark  from  the  one  through  the  pe¬ 
dicle  or  ftalk  to  the  other,  but  alfo  from  the  ftrudliire 
common  to  both.  The  branchery  or  veffels  are  only 
ramifications  of  the  woody  part  of  the  branch,  fent 
throughout  all  the  parts  of  the  parenchyma,  the  greater 
branches  being  made  to  communicate  with  each  other 
by  inofculatlons  of  the  Icfs.  The  apple  core  is  origi¬ 
nally  from  the  pith  of  the  branch  ;  the  Tap  of  which 
finding  room  enough  in  the  parenchyma  through  which 
to  diffufc  itfelf,  quits  the  pith,  which  by  this  means 
hardens  into  core.  The  varieties  of  this  fpecies  are 
amazingly  great  with  refpeft  to  the  differences  of  the 
fruit.  The  hotanlfts  contend,  that  the  wilding,^  or 
crab-apple  of  the  woods  and  hedges,  is  the  original  kind, 
and  from  the  feeds  of  which  the  cultivated  apple  was 
firft  obtained.  The  varieties  of  this  laft  no  doubt  are 
multiplied  to  fome  hundreds  in  different  places,  having 
been  all  firft  accidentally  obtained  from  the  feed  or  ker¬ 
nels  of  the  fruit,  and  the  approved  forts  continued  and 
increafed  by  grafting  upon  crabs  or  any  kind  of  apple- 
flocks  ;  but  although  the  number  of  varieties  is  very 
coiifiderahlc,  there  are  not  above  40  or  50  forts  retain¬ 
ed  in  the  nurfeiymcns  catalogue.  Thefe  varieties  arrive 
at  full  growth  in  fucceffive  order  from  July  to  the 
end  of  Odlohcr,  improve  in  perfection  alter  being  ga¬ 
thered  ;  and  fcvcral  of  the  winter  kinds,  in  particular, 
keep  good  for  many  months,  even  till  the  arrival  of  ap¬ 
ples  next  fumincr. 

Among  thefe  various  kinds  of  apples  fome  are  ufed^ 
for  the  dcffeit,  fome  for  tlie  kitchen,  and  fome  for  cy- 
^  der- 
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der-maki‘ng.  Thofe  ufcd  for  the  deffcrt  are  tlic  follow¬ 
ing,  placed  as  they  fiiccclTivcly  ripen  after  one  another : 
—  The  white  juncating,  the  margarct  apple,  the  fummer 
pearmain,  the  fummer  (jueening,  the  embroidered  apple, 
the  golden  rennet,  the  fummer  white  calvdlc,  the  fummer 
red  calvillc,  the  filvcr  pippen,  the  aromatic  pippen,  la 
relnette  grlfejd  haute  bont^,  the  royal  ruffettiiig,  Wheel¬ 
er  s  ruffet,  Sharp’s  ruffet,  the  fpine  apple,  the  golden 
pippen,  the  nonpareil,  the  /'apl  or  pomme  d^apL  Thofe 
for  the^kitchen  ufe,  in  the  order  of  their  ripening,  are 
thefc :  The  codling,  the  fummer  marygold,  the  fummer 
red  peaimain,  the  Holland  pippen,  the  Kentifh  pippen, 
the  courpendu.  Loan’s  pearmain,  the  French  /ennet, 
the  French  pippen,  the  royal  ruffet,  the  monflroiis  ren¬ 
net,  the  winter  pearmain,  the  pome  ’vlol.tiey  Spencer’s 
pippen,  the  flone  pippen,  and  the  oaken  pippen*  Thofe 
molt  efleemed  for  cyder  are,  the  Levonfliire  royal  wild¬ 
ing,  the  redflreak  apple,  the  whitfour,  the  Herefordfhire 
under-leaf,  and  the  John  apple,  ox  deux  annesy  everlafling 
hanger,  and  gennet  moylc* 

1  he  juice  of  apples  is  a  menftnium  for  iron.  A  fo- 
lution  of  iron  in  the  Juice  of  the  apples  called  golden 
rennets^  evaporated  to  a  thick  conliflence,  proves  an  ele¬ 
gant  chalybeate,  which  keeps  well. 

^  I  he  bell  method  of  preferving  apples  for  winter  ufe, 
is  to  let  them  hang  upon  the  trees  until  there  is  danger 
of  froft,  to  gather  them  in  dry  weather,  and  then  to  fay 
^em  in  large  heaps  to  fweat  for  a  month  or  fix  weeks. 
They  ought  then  to  be  carefully  looked  over,  all  which 
have  the  leafl  appearance  of  decay  taken  out,  the  found 
fruit  wiped  dry,  and  packed  up  in  large  oil  jars,  wliich 
have  been  thoroughly  fcalded  and  diy,  and  then  flopped 
clofe  to  exclude  the  air.  If  this  plan  is  duly  obferved, 
the  fruit  will  keep  a  long  time  found,  and  their  flefh  re¬ 
gain  plump  ;  whereas,  when  expofed  to  the  air,  their 
licins  will  fhrivel,  and  their  pulp  foften. 

3.  The  coronaria,  or  fweet-fcCnted  crab  of  Virrinia, 
grows  12  or  15  feet  high,  having  angular,  feiTated 
leaves,  pedunculated  umbels  of  wliitifh-red,  fweet-feent- 
cd  flowers,  fucceeded  by  fmall  round  crabs,  remarkably 
four  and  auflere.  There  is  one  variety,  called  the  ever¬ 
green  Virginian  crab  irce^ 

Culture.  All  the  varieties  of  the  pear-tree  are  hardy^ 
and  will  fucceed  in  any  common  foil  of  a  garden  or 
orchard.  They  are  propagated  by  grafting  and  budding 
Upon  any  kind  of  pear-ftocks ;  alfo  occafionally  upon 
fjuince-ftocks,  and  fometimes  upon  white-thorn  flocks  ; 
but  pear-flocks  are  greatly  preferable  to  all  others  for 
general  ufe. — All  kinds  of  apples  are  propagated  in  the 
fame  manner  ;  ufing  apple^flocks  inflead  of  pear-flocks. 
They  will  fucceed  in  any  common  foil  of  a  garden  or 
orchard,  and  in  any  free  litiiation  exetpt  in  a  low  and 
very  moill  foil,  in  which  they  arc  apt  to  canker,  and 
very  foon  go  off*  In  a  friable  loam  they  arc  gencnillv 
very'  fuccefsful. 

^  PYTHAGORAS,  a  celebrated  philofopher  of  an¬ 
tiquity,  refpe(5ling  the  time  and  place  of  whofe  birth 
..the  learned  are  much  divided.  Eratoflhenes  afferts, 
PW/5  Olympiad^,  when  he  was  very  young, 

aron/o/^^  ^  viaor  at  the  Olympic  games*  Hence  l3r 
'‘yth^guras.  Bentley  f  determines  the  date  of  his  birtii  to  he  the  4th 
'Jy  u,fy^v  of  the  43d  Olympiad;  whilil  Lloyd  who  denies 
V  Jr//"  the  Olympic  viaor  was  the  fame  perfon  with  the 
i  philofopher,  places  it  about  the  3d  year  of  the  48th  O- 
^yi-6a-  lyttipiad-  Mr  Dodwell  §  differs  from  both,  and  wifhes 
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to  fx  the  birth  of  Pythagoras  in  the  4th  year  of  the  Pvthagc- 
5  2d  Olympiad,  Of  the  arguments  of  thefe  learned 
writers,  Le  Clcrc  haG  given  a  fiimmary  in  the  l^Cihl-otheque 
Choifee^  tom.x.  p.  8 1 .  &c.  and  from  a  rewiew  of  the  whole, 
it  would  appear  that  he  was  not  born  earlier  than  the 
qth  year  of  the  43d  Olympiad,  nor  later  than  tlie  4th 
year  of  the  yzdj  but  in  what  particular  year  of  that 
period  his  birth  took  place,  cannot  with  any  degree  of 
certainty  be  afeertained.  It  is  generally  believed  that 
he  was  born  in  the  ifland  of  Samos,  and  that  he  flauriHi- 

ed  about  500  years  before  Chrift,  in  the  time  of  Tarquin 
<-1,.^  1../1  i.r _ _f  _  j*.  TT*  .  * 


*  An.  ante 

Chr.  ^S8. 


the  laft  king  of  Rome  *.  His  father  Mnefarchus,  who  «  7v/i, 

IS  thought  by  fome  to  have  been  a  lapidary,  and  by 
others  a  mercliant  of  Tyre,  appears  to  have  been  a  man  ’‘l^- 
of  fomc  diftindlion,  and  to  have  beftowed  upon  his  foil 
the  bed  education. 

Jamblicus  f  relates  a  number  of  wonderful  dories  rc-  f  r;t  Py 
fpeamg  Pythagoras’s  defeent  from  Jupiter,  his  birth, n.  ^ 
and  early  life  ;  and  reprefents  him  even  in  his  youth  as 
a  prodigy  of  wifdom  and  manly'  ferioufnefs.  But  mod 
of  thefe  idle  tales  confute  themfclves,  afford  nothing  of 
importance  to  be  depended  upon,  and  only  prove  the 
credulity,  carelcffuefs,  and  prejudice  of  their  author.  Of 
his  childhood  and  early  education  we  know  nothing,  e.'c- 
cept  that  he  was  fird  indrufted  in  his  own  country'  by 
Creophihis,  and  afterwards  in  Scyrus  by  Pherecydes 
(fee  PHERtevDEs).  According  to  the  cudom  of  the 
times  he  was  made  acquainted  with  poetry'  and  miific  ; 
eloquence  and  altronoiny  became  his  private  dudies,* 
and  in  gymnadic  exercifes  he  often  bore  the  palm  for 
divngth  and  dexterity.  He  fird  didinguifiicd  himfelf 
in  Greece  at  the  Olympic  games,  where,  befide  gaining 
the  prize,  he  is  faid  to  have  e.xcited  the  highed  adinira- 
tiDii  by  the  elegance  and  dignity  of  his  perfon,  and  the 
brilliviucy  of  his  imderllanding. 

Soon  after  liis  appearance  at  thefe  games  Pythagoras 
commenced  his  travels  in  qued  of  knowledge.  He  fird 
vi.ited  Lgj'pt,  where,  through  the  intered  of  Polycrates 
tv  rant  of  Samos,  he  obtained  the  patronage  of  Amafis 
king  of  Egypt,  by  whofe  influence,  combined  with  his 
own  affiduity,  patience,  and  peifeverancc,  he  at  lemnh 
gamed  the  confidence  of  the  prieds  ;  from  whoin^he 
learned  their  facred  myderics,  thcelogy,  and  the  whole 
lydeni  of  lymboheal  learning.  In  Egypt,  too,  he  be- 
came  acquainted  with  geometry  and  the  true  folar 
fydem  ;  and,  before  he  left  that  country',  made  liim- 
felf  mader  of  all  the  learning  for  which  it  was  fo  famed 
among  the  nations  of  atitiqnity. 

He  afterwards  vifited  Perlia  and  Chaldea,  where 
from  the  Magi  he  learnt  divination,  the  interpreting 
of  dicams,  and  aftroiiomy.  He  is  likewife  faid  to 
have  travelled  into  India,  to  have  converfed  w'ith  the 
Gymnofophifls,  and^  to  have  aequired  from  them  a 
knowledge  of  the  philofophy  and  literature  of  the  call ; 
and  fiieh  was  his  ardour  in  the  purfnit  of  fcieiice,  that 
In  quell  of  it,  we  are  told  by  Cicero  *,  he  croffed  many 
feas,  and  travelled  on  foot  through  many  barbarous  na./r/;,  Hb/iv. 
tions.  §  2’^^ 

^  After  Pytliagoras  had  fpent  many  years  in  gatherino- 
information  on  every  fiibjecl,  efpecially  refpeding  the 
nature  of  the  gods,  the  rites  of  religion,  and  the  iiiimor- 
tality  of  the  liinnan  foul,  he  returned  to  his  native  illaiid, 
and  attempted  to  make  his  knowledge  ufeful  bv  inllitu- 
ting  a  fchool  for  the  Inllriidlion  of  his  countrymen, 

Faihng  of  fuccefs  In  this  laudable  undertaking,  he 
4  Y  repaired 
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repaired  to  DcIo%  where  he  pretended  to  receive  ders ;  exoUud,  or  profclytes  of  the  gate  ;  and  tntrm-  I’y-hago- 
moral  dogmas  from  the  prieftefs  of  Apollo.  He  alfo  feci  or  perfai,  profelytes  of  the  covenant.  He  adds, 
vlfitcd  Crete,  where  he  was  Initiated  Into  the  moll  It  is  highly  probable,  that  Pythagoras  himfelf  had 
facred  mylleries  of  Greece.  He  went  likewife  to  Sparta  been  a-  profelyte  of  the  gate,  if  not  of  the  covenant, 
and  Ells,  and  again  aflillcd  at  the  Olympic  games ;  Gale  endeavours  to  prove  that  Pythagoras  borrowed 
where  in  the  public  alTembly  he  was  fainted  with  the  his  phllofophy  from  that  of  the  Jews ;  to  this  end 
title  of  fopLn/I  or  icife  man,  which  he  declined  for  one  producing  the  authorities  of  many  of  the  fathers  and 
more  humble.  Sec  PiiiLotOGY,  n’  i.  and  Philoso-  ancient  authors,  and  even  pointing  out  the  tracks  and 
PHY  I.  footfteps  of  Mofes  in  feveral  parts  of  Pythagora3\s 

He  returned  to  vSamos  ennehed  v/itli  mythological  dodlrine.  But  we  believe  the  learned  author  was  mif- 
learning  and  myaerious  rites,  and  again  inftituted  a  led  by  the  Chriftian  Platonllls. 

School.  His  myftcrious  fymbols  and  oracular  precepts  The  authority  of  Pythagoras  among  hi‘s  pupils  was 
ma(!c  this  attempt  more  fuccefsful  than  the  former  had  fo  great,  that  it  was  even  deemed  a  crime  to  difpute 
been  ;  but  meeting  with  fome  oppofition,  or  being  de-  his  word  ;  and  their  arguments  were  confidered  as  in- 
teded  in  fome  pious  frauds,  he  fuddenly  left  Samos,  fallibly  convincing,  if  they  could  enforce  them  by  add- 
retired  to  Magna  Grecia,  and  fettled  at  Crotona.  ing,  that  ‘‘  the  maaer  faid  fo;”  an  exprefllon  which  af* 

Here  he  founded  the  Italic  feft  (fee  Philosophy  ter  wards  became  proverbial  \njurare  in  verba  magijlru 
n""  20.)  ;  and  his  mental  and  peifonal  accompli Ihments,  This  influence  over  his  fchool  was  foon  extended  to  the 
the  faii^’  of  his  diflant  travels,  and  his  Olympic  crown,  world,  and  even  his  pupils  themfelves  divided  the  ap- 
foon  procured  him  numerous  pupils.  His  bold  and  plaufe  and  approbatiori  of  the  people  with  their  mailer; 
manly  eloquence  and  graceful  delivery  attrafted  the  and  the  rulers  and  Icgiflators  of  all  the  principal  town.s 
moll  diflblnte,  and  produced  a  remarkable  change  in  of  Greece,  Sicily,  and  Italy,  boafted  of  being  the  dif- 
the  morals  of  the  people  of  Crotona.  His  influence  ciples  of  Pythagoras.  To  give  more  weight  to  his 

was  ineVeafed  by  the  regularity  of  his  o\^^l  example,  exhortations,  as  fome  "WTiters  mention,  Pythagoras  re- 

and  its  conformity  to  his  precepts.  He  punftually  at-  tired  into  a  fubtciraiieous  cave,  where  his  mother  fent 
tended  the  temples  of  the  gods,  and  paid  his  devotions  him  intelligence  of  every  thing  which  happened  during 

at  an  early  hour  ;  he  lived  upon  the  pureft  and  moll  his  abfence.  After  a  certain  number  of  months  he 

innocent  food,  clothed  himfelf  like  the  priefts  of  E-  again  re-appeared  on  the  earth  with  a  grim  and  ghaflly 
gypt,  and  by  his  continual  purifleations  and  regular  countenance,  and  declared  in  the  aflembly  of  the  people 
offerings  appeared  .to  be  fuperior  in  fanftity  to  the  reft  that  he  was*  returned  from  liell.  From  fimilar  exag- 
of  mankind.  He  endeavoured  to  afluage  the  paffions  genitions  it  has  been  affeited  that  he  appeared  at  tlie 
of  his  fcholars  with  verfes  and  numbers,  and  made  a  Olympic  games  with  a  golden  thigh,  and  that  he  could 
practice  of  compofmg  his  own  mind  cveiy  morning,  write  in  letters  of  blood  whatever  he  pleafed  on  a  look- 
by  playing  on  his  harp,  and  fmging  along  with  it  the  ing-glafs  ;  and  that  by  felting  it  oppofite  to  the  moon% 
paeans  of  Thales.  To  avoid  the  temptations  of  eafe  when  full  all  the  characters  which  were  on  the  glafs 
and  the  feduftions  of  idlcnefs,  bodily  cxercifes  alfo  made  became  legible  on  the  mooch’s  dlfc.  They  alfo  relate, 
a  confiderable  part  of  his  difciplinc.  that  by  fome  magical  words  he  tamed  a  bear,  Hopped 

At  Crotona  he  had  a  public  fchool  for  the  general  tlie  flight  of  an  eagle,  and  appeared  on  the  fame  day 
beneflt  of  the  people,  in  which  he  taught  them  their  and  at  the  fame  inftant  in  the  cities  of  Crotona  and 
duty,  pi*aifing  virtue  and  condemning  vice  ;  and  parti-  Metap ontum,  &e. 

ciilarly  iiiftruaing  them  in  the  duties  of  foclal  life.  At  length  his  fingiilar  doiftrincs,  and  perhaps  his 
Befide  this,  he  had  a  college  in  his  own  hoiife,  which  ftreniioufly  afferting  the  rights  of  the  people  againll 
he  denominated  xoiv./£iov,  in  which  there  were  two  claffes  tlielr  tyrannical  governors,  excited  a  fpirit  of  jealoufy, 
of  ftudents,  viz.  ^vho  were  alfo  called  and  raifed  a  powerful  party  againll  him;  which  foon 

tantes  and  The  former  of  thefe  were  proba-  became  fo  outrageous  as  to  oblige  him  to  fly  for  his 

tioners,  and  were  kept  under  a  long  cxamcn.  A  fi-  life.  His  friends  fled  to  Rhegium  ;  and  he  himfelf,  af-  « 
Icnce  of  five  years  was  impofed  upon  them  ;  which  A-  ter  being  refufed  protc6liori  by  the  Locrians,  fled  to 
piileins  thinks  was  intended  to  teach  them  inodefty  Metapontum,  where  he  was  obliged  to  take^  refuge^  in 
and  attention  ;  but  Clemens  Alcxandriiius  thinks  it  the  temple  of  the  mufes,  and  where  it  is  faid  he  died 
was  for  the  purpofe  of  abftra£llng  their  minds  from  of  hunger  about  497  years  before  Chrill.  Refpe^ling 
fenfible  objects,  and  inuring  them  to  the  pure  con-  the  time,  place,  and  manner  of  his  death,  however, 
templation  of  the  Deity.  The  latter  clafs  of  fcholars  there  are  various  opinions,  and  many  think  it  imcertaiii 
were  cTiWtd  jrennini,  perfect j  mathemaud^  and,  by  way  of  when,  \yhcre,  or  in  what  manner,  he  ended  his  days.’ 
eminence,  Pythagoreans*  They  alone  were  admitted  After  his  death  his  followers  paid  the  ftime  refpe£l  to 
to  the  knowledge  of  the  arcana  and  depths  of  Pytha-  hun  as  was  paid  to  the  immortal  gods ;  they  ereefted 
goric  difciplinc,  and  were  taught  the  ufe  of  ciphers  ftatues  in  honour  of  him,  converted,  his  houfe  at  Cro- 
and  hieroglyphic  writings.  tona  into  a  temple  of  Ceres,  appealed  to  him  as  a  deity, 

Clemens  obferves,  that  thefe  orders  correfponded  and  fwore  by  his  name, 
very  exaflly  to  thofe  among  the  FI.ebrews :  for  in  the  Pythagoras  married  Theano  of  Crotona,  or,  accovd- 
fchools  of  the  prophets  there  were  two  claffes,  viz.  ing  to  others,  of  Crete,  by  whom  he  had  two  Tons,  Pe- 
the  fons  of  the  prophets,  who  were  the  fcholars,  and  lauges  and  Mnefarehus,  who,  after  his  death,  took  care 
the  do£lors  or  mailers,  who  were  alfo  called  perfePi ;  of  his  fchool.  He  is  faid  alfo  to  have  had  a  daughter 
and  among  the  Levltes,  the  novices  or  ty*ro3,  who  had  called  Dnmo* 

their  quinquennial  exerclfes,  by  way  of  preparation.  Whether  he  left  any  writings  behind  him  is  difpute(k 
Laftly,  even  among  the  profelytes  there  were  two  or-  It  feems  probable,  however,  Uiat  he  left  none,  and  that 
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ultii  S'?  went  Uiukr  Ills  name  were  written  by  feme  of 
bw  followers.  I  bc  ^olJen  Terfes  which  Hlerocles  illu- 
flrated  with  a  coinmentaiy,  have  been  aferihed  to  l£])i- 
diarmus  or  Empedocles,  and  contain  a  brief  funiinary 
of  his  popular  dodrineg.  From  this  circiiinllance,  and 
from  the  inyderious  fecrecy  with  which  he  taught,  our 
information  concerning  his  dodrine  and  philofophy  is 
very  uncertain,  and  cannot  always  be  depended  on. 

The  purpofc  of  philofophy,  according  to  the  fyflein 
of  Pythagoras,  is  to  free  the  mind  from  incumbrances, 
iiud  to  raife  it  to  the  contemplation  of  immutable  truth 
;uid  the  knowledge  of  divine  and  fpiritual  objeds.  To 
bring  the  mind  to  this  Hate  of  pcrte6tion  is  a  woik  of 
fome  dilfleulty,  and  requires  a  variety  of  intermediate 
Heps.  Mathematical  feienee  was  with  him  the  firll 
liep  to  wlfdom,  bccaufe  it  inures  the  mind  to  contein- 
])latioTv,  and  takes  a  middle  coiirfe  between  corporeal 
and  incorporeal  beings.  The  whole  fciencc  be  divided 
into  tv^'O  parts,  numben  and  mngmtude ;  and  each  of  tbefe 
he  fiibdivlded  into  two  others,  the  former  into  arithmt- 
Uc  and  mvjicy  and  the  latter  into  ma^nfude  at  rrjl  and  in 
rntlcn  ;  the  former  of  which  comprehends  ^eormtry^  and 
;he  latter  (ijlroncmy.  Arithmetic  he  coiifidered  as  the 
jiobleH  fcieiK'e,  and  an  acquaintance  with  niunbeis  as 
the  higheft  good.  He  confidered  numbers  as  the  princi¬ 
ples  of  every  thing;  and  divided  them  into  fcientitic  and 
intelligible.  Scientific  number  is  tlie  produdion  of  the 
powers  involved  in  unity,  and  its  return  to  the  fame  ; 
number  is  not  infinite,  but  is  the  fource  of  that  infinite 
divifibility  into  equal  parts  which  is  the  property  of  all 
bodies.  Intelligible  munibers  are  thofe  which  exilled 
in  the  divine  mind  beforc  all  things.  They  are  the  mo¬ 
del  or  archetype  of  the  vvdrld,  and  the  caiife  of  the  cf- 
fence  of  beings.  Of  the  Monad,  Duad,  Triad,  Teti-ad, 
and  Decad,  various  explanations  have  been  given  by 
various  authors  *,  but  nothing  certain  or  Important  is 
known  of  them.  In  all  probability,  numbers  were  ufed 
by  Pythagoras  as  fymholical  reprefentations  of  the  firll 
.principles  and  forms  of  nature,  and  cfpecially  of  thole 
eternal  and  immutable  effences  which  Plato  denominated 
ideas  ;  and  in  this  cafe  the  Monad  was  the  fimple  root 
from  which  he  conceived  numbers  to  proceed,  and  as 
fuch,  analogous  to  the  firnple  effence  of  deity  ;  from 
whence,  according  to  his  fyllein,  the  various  properties 
t}f  nature  proceed. 

Mulic  followed  numbers,  and  was  ufefiil  in  ralfing 
the  mind  above  the  dominion  of  the  paflions.  Pytha¬ 
goras  confidered  it  as  a  fclence  to  be  reduced  to  mathe¬ 
matical  principles  and  proportions,  and  is  faid  to  have 
difeovered  the  mufical  chords  from  the  circumftance  of 
ieveral  men  fuccefiively  ftriking  with  hammers  a  piece 
of  heated  iron  upon  an  anvil.  This  llory  Dr  Burney^ 
diferedits  ;  but  allows,  from  the  uniform  tellimony  of 
writers  ancient  and  modern,  that  he  invented  the  bar- 
monica/  canon  or  monochord,  (fee  Mokochord.  )  The 
inufic  of  the  fphejes,  of  which  every  one  has  heard,  was 
a  moll  fanciful  dodlrine  of  Pythagoras.  It  was  pro¬ 
duced,  he  Imagined,  by  the  planets  linking  on  the  ether 
through  which  In  their  motion  they  pafled;  and  he  coii- 
fidered  their  mufical  proportions  as  exa<^l,  and  their  har¬ 
mony  perfedl. 

i^ythagoras,  as  we  have  already  feen,  learned  geome¬ 
try  In  Egypt  ;  but  by  inveftigating  many  new  theorems, 
and  by  cligelling  its  principles,  he  reduced  it  to  a  more 
.regular  fciencC^  ,A  geometrical  point,  which  he  defines 
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to  be  a  monad,  or  unity  with  pofiticn,  lie  fays  cctrt- 
fponds  to  unity  In  aiitliinetie,  a  line  to  two,  a  fnperfi- 
cies  to  three,  and  a  folid  to  four.  He  difeovered  fe- 
veral  of  the  piopofitions  of  Euclid  ;  and  cn  difeovering 
the  47th  of  book  ill,  be  i*  faid  to  have  effered  a  heca¬ 
tomb  to  the  gods  ;  hut  as  he  was  avti  fe  to  rniir.al  facri- 
fices,  this  afieition  Is  fiirely  falfe.  Plis  gieat  pregrefs 
In  allronoinical  fcicnce  lia«  been  inentloiKfd  clfcvvbere.  Sec 
Astronomy,  n°  1 1,  22;  and  Phii.osophy,  1 5,  16. 

Wifdom,  according  to  Pythagoras,  is  converfant 
with  thofe  objedls  vhieh  are  naturally  Irrmutable,  eter¬ 
nal,  and  inconuptlble  ;  and  Its  end  is  to  t  n'lnilate  the  hu¬ 
man  mind  to  the  divine,  and  to  qualify  us  to  *p>Iu  the 
nfTeinbly  of  the  gods.  A(rtive  and  niorr.1  jihtlofojihy 
jirefcrihcs  rules  and  precepts  for  the  conduct  oi  life,  and 
leads  us  to  the  pia<5lice  of  jnihlic  and  jiiivate  virtue. — 
On  tliefe  heads  many  of  his  jmecepts  w  ere  excellent,  and 
fome  of  them  v.  ere  whimficnl  and  uhkfs.  ^i'heoreti- 
cal  philofophy  treats  of  nature  and  its  origin,  and  is, 
according  to  Pythagoras,  the  highell  object  of  lliidy. 
It  included  all  the  profound  inylleiics  which  he  taught, 
of  which  but  little*  is  now  known.  God  he  cenifideis 
as  the  univerfal  mind,  diffiifcd  through  all  things,  and 
the  felf-moving  principle  of  all  things  tc./ 

and  ot  whom  every  human  loul  is  a  portion  *.  • 
It  is  very  prol.ahle,  that  he  conceived  of  the  Deity  as 
fiibtle  fire,  eternal,  active,  and  intelligent  ;  which  Is  not 
iiiconfifient  with  the  idea  e>f  incorpoieality,  as  the  an¬ 
cients  undeTlloc>el  that  term.  ^I’liis  Deity  primarily 
romhined  with  ilie  chaotic  inafs  of  p'afiivc  matter,  but 
he  had  the  power  of  fe])aiatiiig  himfelf,  and  fince  the 
feparatlon  he  has  remained  dilliiK^l.  ’^riie  learned  Cud- 
worth  contends,  that  Pythagtiras  maintained  a  trinity 
of  hypollafcs  in  the  divine*  nature,  fimilar  to  the  Pla¬ 
tonic  triad  (fee  Plai  omsm).  We  cannot  fay  that 
his  arguments  appear  to  have  much  force;  but  we  think 
the  coiiclufion  which  he  wiflics  to  efiahlifli  extremely  pro¬ 
bable,  as  Plato  certainly  (hew  hisdo<flrine  from  fome  of 
the  countries  which  Pythagoras  had  vifited  before  him. 

Siihordinate  to  the  Deity  there  were  in  the  Pjtha- 
gorean  creed  three  orders  of  intelligences,  gods,  demons, 
and  heroes,  of  different  degrees  of  exctllence  and  digni¬ 
ty.  I'liefe,  together  with  the  human  foul,  were  conli- 
(kred  as  emanations  from  the  Deity,  the  particles  of 
fnbtle  ether  afl’umiiig  a  grofkr  clothing  the  farther  they 
receded  from  the  fountain.  Ilierocles  defines  a  hero 
to  be  a  rational  mind  united  watli  a  luminous  body. 
God  himfelf  was  reprefented  under  the  notion  of  mo¬ 
nad,  and  the  fubordinate  Intelligences  as  numbers  de¬ 
rived  from  and  included  In  unity.  Man  is  confidered 
as  confifUng  of  an  elementary  nature  and  a  divine  or 
rational  foul.  His  foul,  a  felf-moving  principle.  Is  co:n- 
pofed  of  two  parts;  the  rational,  feated  in  the  brain;  and 
the  irrational,  Including  the  pafiioiis,  in  the  heart.  *  In 
both  thefe  refpeiHs  he  participates  with  the  brutes, 
whom  the  temperament  of  their  body,  «?:c.  allows  not 
to  a<^  rationally.  '^I  he  fenfitive  foul  perifhes  ;  the  other 
affumes  an  ethereal  vehicle,  and  pallbs  to  the  regions  of 
the  dead,  till  fent  back  to  the  earth  to  Inhabit  fome 
other  body,  brutal  or  human.  See  Mr. tfmpsycuosis* 
It  was  uiiquefllonably  this  notion  w'lilch  led  Pythago¬ 
ras  and  his  followers  to  deny  themfelves  the  ufe  of  fleih, 
and  to  be  fo  peculiarly  merciful  to  animals  of  ever)'  dc* 
feription.  Some  authors,  however,  fay,  that  flefh  and 
beans,  the  ufe  of  which  he  alfo  forbad,  were  prohibited* 
jl  Y  2  bccaufe 
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PytV.i-o.  becaufe  he  fuppofed  llicin  to  have  been  produced  from 
ras.  piitnfied  mutter,  from  which,  at  the  creation 

of  the  world,  man  was  formed. 

Of  the  fyniboli  of  Pythagoras  little  is  known.  They 
have  been  religioudy  concealed  ;  and  though  they  have 
awakeaied  much  curioiity,  and  occafiontd  many  ingeni¬ 
ous  conjediires,  tlnfy  ftill  appear  to  us  dark  and  tri¬ 
fling.  As  a  fpecimen  we  give  the  following  :  “  Adore 
the. found  of  the  whifpering  whid.  Stir  not  the  fire 
v/itii  a  fword.  Turn  alide  from  an  edged  tool.  .  Pafs 
not  over  a  Inilance.  Setting  out  on  a  journey,  turn  not 
back,  for  the  furies  will  return  with  you.  Breed  no¬ 
thing  that  hath  crooked  talons.  Receive  not  a  fvval- 
low  "into  your  houfe.  Look  not  in  a  mirror  by  the 
light  of  a  candle.  At  a  facrifice  pair  not  your  nails. 
Eat  not  the  heait  or  brain.  Talk  not  that  which  hath 
ftillen  from  the  table.  Break  not  bread.  Sleep  not  at 
noon.  When  it  thunders  touch  the  earth.  Pluck  not 
a  crown.  Road  not  that  which  has  been  boiled.  Sail 
not  on  the  ground.  Plant  not  a  palm.  Breed  a  cock, 
but  do  not  facrifice  it,  for  it  is  facred  to  the  fun  and 
moon.  Plant  mallows  in  thy  garden,  but  eat  them  not. 
Abftain  from  beans.’’ 

The  following  precepts  are  more  important :  Dif- 

courfe  not  of  Pythagorean  do6lrines  without  light. 
Above  all  things^govern  your  tongue.  Engrave  not 
the  image  of  God  in  a  ring.  Quit  not  your  ftation 
without  the  command  of  your  general.  Remember 
that  the  paths  of  virtue  and  of  vice  rtfemble  the  letter 
■j- Sat.  in.  Y.  To  this  fymbol  Perlius  refersf,  when  he  fays, 

Et  t\hi  qua  Samios  Jlduxtt  liter  a  ramoty 
Sufgentem  chxtro  monjlravit  limite  colkm. 

There  has  the  Samian  Y’s  indrudlive  make 
Pointed  the  road  thy  doubtful  foot  fhonld  take  ; 
There  warn’d  thy  raw  and  yet  unpradlis’d  youth, 
To  tread  the  rifing  right-hand  path  of  truth. 

The  fcantinefs  and  uncertainty  of  our  information 
refpedling  Pythagoras,  renders  a  regular  and  comjdete 
account  of  his  life  and  dodrines  impoffible.  A  mo- 
\  Ancient  dern  author  J  of  profound  erudition,  pronounces  him 
JS/Ietapby  ^o  have  been  unquejlionahly  the  wifed  man  that  ever  li- 
ved,  if  his  maders  the  Egyptian  prieds  mud  not  be  ex¬ 
cepted.  This  is  faying  a  great  deal  too  much  ;  but 
that  he  was  one  of  the  mod  didiiiguiflied  pliilofophcrs 
of  antiquity,  or,  as  Cicero  expredes  it,  vir  prajianti 


appears  very  evident ;  and  his  moral  charac-  rytha^G- 
ter  has  never  been  impeached.  ddie  myderious  air  i 

which  he  threw  over  his  doctrines,  and  the  apparent 
inanity  of  fomc  of  his  fymbols,  have  indeed  fubjedted 
him  to  the  charge  of  impodurc,  and  jxrhaps  the  charge 
is  not  wholly  groundlels  :  but  when  ^^  e  confider  the 
age  in  which  he  lived,  and  the  nature  of  the  people 
with  whom  he  had  to  deal,  who  would  in  all  probabi¬ 
lity  have  redded  more  open  innovations,  even  this  will 
not  appear  fo  blameable  as  at  find  fight  we  are  apt  to 
think  it;  and  it  is  worthy  of  notice,  that  tlic  word  ilo- 
rics  of  this  kind  have  come  down  to  us  in  a  very  que-  . 
dionable  fhape,  and  with  much  probability  appear  to 
be  falfe. 

Py  ri'IAGOREANS,  a  fedf  of  ancient  philofo- 
pliers,  fo  called  from  being  the  followers  of  Pythago¬ 
ras.  See  the  preceding  article. 

PYTPIIA,  the  priedefs  of  Apollo  at  Delphi,  by 
whom  he  delivered  oracles.  She  was  fo  called  from 
Pythius,  a.  name  of  that  god,  which  is  faid  to  have  been 
given  him  on  account  of  his  vidfory  over  the  ferpent 
Python. 

The  Pythia  was  at  fird  required  to  be  a  young  girl, 
but  in  later  times  fhe  was  a  woman  of  50  years  of  age. 

The  fird  and  mod  famous  Pythia  was  Phemonbe.  O- 
racles  were  at  fird  delivered  by  her  in  hexameter  veife. 

All  the  pytliias  were  to  be  pure  virgins,  and  all  of  them 
delivered  their  oracles  with  great  enthufiafnr  and  violent 
agitations.  See  Oracle  and  Delphi. 

PYTHIAN  GAMES,  in  Grecian  antiquity,  fports 
iiidituted  near  Delphos  in  honour  of  Apollo,  on  ac¬ 
count  of  his  flaying  the  ferpent  Python.  See  Apol¬ 
lo. — I'hefe  games,  at  theh’  fird  inditution,  were  ce¬ 
lebrated  only  once  in  nine  years  ;  but  afterwards  every 
fifth  year,  from  the  number  of  the  Parnaflian  nymphs^ 
who  came  to  congratulate  Apollo,  and  to  make  him 
prefents  on  his  vidlory.  The  vidlor  was  crowned  with 
garlands. 

PYTHON,  in  fabulous  hidory,  a  mondroiis  ferpent, 
produced  by  the  earth  after  Deucalion’s  deluge.  Juno 
being  exafperated  at  Latona,  who  was  beloved  by  Jupi** 
ter,  commanded  this  ferpent  to  dedroy  her  ;  but  flying 
from  the  purfuit  of  the  monder,  (he  efcaped  to  Delos, 
where  flie  was  delivered  of  Diana  and  Apollo;  the  latter 
of  whom  at  length  dedroyed  Python  with  his  arrows, 
in  memoiy  of  which  viclory  the  Pythian  games  were  in- 
dituted.  See  Apollo. 
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Q,  or  qy  the  i6th  letter  and  I2th  confonant  of 
Jpur  alphabet ;  but  is  not  to  be  found  either  in 
the  Greek,  old  Latin,  or  Saxon  alphabets ;  and  in- 
deed  fome  would  entirely  exclude  it,  pretending  that 
k  ought  to  be  ufed  wherever  this  occurs.  However,  as 
it  is  formed  in  the  voice  in  a  different  manner,  it  is  un¬ 
doubtedly  a  didin6I  letter :  for,  in  expreffing  this  found, 
the  cheeks  are  contradted;  and  the  lips,  particularly  the 


under  one,  are  put  into  a  canular  form,  for  the  paffage 
of  the  breath. 

The  q  is  never  founded  alone,  but  in  conjunftion 
with  u,  as  in  qualityy  quejlioriy  quitCy  quotcy  &c.  and  ne¬ 
ver  ends^  any  Englilh  word. 

As  a  numeral,  Q^dands  for  500 ;  and  with  a  dafli 
over  it,  thus  Q,  for  500,000. 

Ufed  as  an  abbreviature,  q  fignifies  quantity^  or  quan* 
8  tunu 

% 
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Thus,  amoref  phyficians,  q.  M  1*8  qnanfum  phu 
e.  as  much  as  you  pleafc’ ’  of  a  thlnr;  ;  and 
Is  quantum  fu§iclty  I.  e.  as  much  as  is  necef- 
>  Q^E.  D.  among  mathcmallcians,  is  quod  erat 
demon[lraiuiumy  i.  e.  “  which  was  to  be  demon rated 
and  C^E.  F.  is  quod  erat  faciendum,  i.  c.  which  was 
to  be  done.’^  among  grammarians,  is  quaft  dlc^ 

turn,  i.  e.  “  as  If  it  \vere  faid  or,  “  as  who  fliould 
fay.’*  In  the  notes  of  the  ancients,  C^ftands  for  ^//«- 
tns,  or  ^jiinttus ;  B.  V.  for  quod  bene  vertat  ; 
Q^S.  S.  S.  for  qu£  fupra  fcnpia  funt  ;  Q^M.  for 
ins  Mutiui,  or  quomodo ;  Q^Iut.  for  ^  ;  and 

Quxf.  for  quajior. 

QUAB,  in  ichthyology,  the  name  of  a  Ruflian  fifli, 
which  is  faid  to  be  at  firll  a  tadpole,  then  a  fi*og,  and 
at  lad  a  fidi.  Dr  Mounfey,  who  made  many  inquiries 
concerning  thefe  pretended  changes,  condders  them 
all  as  fabulous.  He  had  opportunity  of  feeing  the 
fidi  itfelf,  and  found  that  they  fpawned  like  other  H (Tics, 
and  grew  in  fize,  without  any  appearances  to  judify  the 
report.  He  adds,  that  they  delight  in  very  clear  wa¬ 
ter,  in  rivers  with  fandy  or  dony  bottoms,  and  are  ne¬ 
ver  found  ill  danding  lakes,  or  in  rivers  palTing  through 
marfliy  or  moffy  grounds,  where  frogs  choofe  mod  to 
be. 

"  QUABES,  arc  a  free  people  of  Africa,  inhabiting 
the  iouthern  banks  of  the  river  Sedos,  and  bet\veen  that 
and  Sierra  Leona.  They  are  under  the  protection  of 
the  emperor  of  Manow. 

QUACHA,  or  quagga.  See  Equus,  n^  ^ 

Mars:-  QUACHII.TO,  in  ornithology,  is  the  name  of  a 
grave*  very^eautiful  Brafilian  bird,  called  alfo  yaca'ztntir,  and 
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Sometimes  nlfo  the  fpacc  or  area,  included  between  Qualrant. 
this  arch  and  two  radii  drawn  from  the  centre  to  each 
extremity  thereof,  Is  called  a  quadrant,  or,  more  pro¬ 
perly,  a  quadrantul /pace,  as  being  a  quarter  of  an  en¬ 
tire  circle. 

Quadrant,  alfo  denotes  a  mathematical  indrument 
of  great  ufe  in  adronomy  and  navigation,  for  taking 
the  altitudes  of  the  fun  and  dars,  as  alfo  for  taking 
angles  in  furveying,  5cc. 

This  indrument  is  varioudy  contrived,  and  fiirnidied 
with  different  apparatus,  according  to  the  various  ufes 
intended  for  ;  but  they  all  have  this  in  commori, 


porphyrlo  Americanus.  It  is  of  a  fine  blackilh  purple 
colour,  variegated  with  white  ;  its  beak  is  white  while 
young,*  but  becomes  red  as  it  grow's  older,  and  has  a 
naked  fpace  at  its  bads,  refembling  in  fomc  fort  the 
coot ;  its  legs  are  of  a  yellowifh  green  ;  it  lives  about 
the  waters,  and  feeds-  on  filh,  yet  is  a  very  well  taded 
bird.  It  imitates  the  crowing  of  a  comtnon  cock,  and 
makes  its  mufic  early  in  the  morning. 

QUACK,  among  phydeians,  the  fame  with  empiric. 
See  Uic  article  Empiric. 

QUADI,  (Tacitus);  a  people  of  Germany,  dtuated 
to  the  fouth-ead  of  the  mountains  of  Bohemia,  on  the 
banks  of  the  Danube,  and  extending  as  far  as  the  river 
Marus,  or  March,  running  by  Moravia,  which  country 
they  occupied. 

QUADRAGESIMA,  a  denomination  given  to  lent, 
from  its  confiding  of  40  days.  Sec  Lent. 

QUADRANGLE,  in  geometry,  the  fame  with  a 
quadrilateral  figure,  or  one  confiding  of  four  ddes  and 
four  angles. 

QUADRANS,  the  quarter  or  fourth  part  of  any 
thing,  particularly  the  as,  or  pound. 

Q^uadrans,  in  Englilh  money,  the  fourth  part  of  a 
penny.  Before  the  reign  of  Edward  I.  the  fmalled 
coin  was  a  Jleriing^  or  penny,  marked  with  a  crofs  ; 
by  the  guidance  of  which  a  penny  might  be  cut  into 
halves  for  a  halfpenny,  or  into  quarters  or  four  parts 
for  farthings  ;  till,  to  avoid  the  fraud  of  unequal  cut¬ 
tings,  that  king  coined  halfpence  and  farthings  in  di- 
din6l  round  pieces. 

QUADRANT,  in  geometry,  the  arch  of  a  circle, 
containing  90°,  or  the  fourth  part  of  the  entire  peri- 
phery. 


that  they  condd  of  a  quarter  of  a  circle,  wliofe  limb  is 
divided  into  90^  Some  have  a  plummet  fufpended 
from  the  centre,  and  are  furnifhed  with  fights  to  look 
through. 

The  principal  and  mod  ufeful  quadrants  are  the  com¬ 
mon  furveying  quadrant, adronomical  quadrant,  Adams  s 
quadrant,  Cole  s  quadrant,  Gunter’s  quadrant,  Hadley’s 
quadrant,  horodidical  quadrant,  Sutton’s  or  Collins’s 
quadrant,  and  the  finical  quadrant,  5cc.  Of  each  of  which 
in  order. 

I.  The  common  fiirv’eying  quadrant,  Is  made  of  brad, 
wood,  or  any  other  folid  fubdanco  ;  the  limb  of  which 
is  divided  into  90°,  and  each  of  thefe  farther  divided 
into  as  many  equal  parts  as  the  fpace  will  allow,  either 
diagonally  or  otherwife.  On  one  of  the  femidiameters 
are  fitted  two  moveable  fights  ;  and  to  the  centre  is 
fometimes  alfo  fixed  a  label,  or  moveable  index,  bearing 
two  other  fights  ;  but  in  lieu  of  thefe  lad  fights  there 
is  fometimes  fitted  a  tclefcopc :  alfo  from  the  centre 
there  is  hung  a  thread  with  a  plummet ;  and  on  the 
under  fide  or  face  of  the  indrument  is  fitted  a  ball  and 
focket,  by  means  of  which  It  may  be  put  Into  any  po- 
fition.  The  general  ufe  of  It  is  for  taking  angles  in  a 
vertical  plane,  comprehended  under  right  lines  going 
from  the  centre  of  the  indrument,  one  of  which  Is  ho¬ 
rizontal,  and  the  other  is  dircAed  to  fome  vifible  point. 
But  befides  the  parts  already  deferibed,  there  is  fre¬ 
quently  added  on  the  face,  near  the  centre,  a  kind  of 
compartment,  called  the  quadrat,  or  geometrical  fquare*. 
See  Quadrat. 

This  quadrant  may  be  ufed  in  different  fituations  : 
for  obfervlng  heights  or  depths,  its  plane  mud  be  dll- 
pofed  perpendicularly  to  the  horizon  ;  but  to  take  ho¬ 
rizontal  didances,  its  plane  is  difpofed  parallel  thereto. 
Again,  heights  and  didanecs  may  be  taken  two  ways, 
viz.  by  means  of  the  fixed  fights  and  plummet,  or  by 
the  label  :  As  to  which,  and  the  manner  of  meafurlng 
angles,  fee  Geometry,  p.  674,  &c. 

2.  The  adronomical  quadrant  Is  a  large  one,  ufually 
made  of  brafs,  or  wooden  bars  faced  with  iron  plates; 
having  Its  limb  nicely  divided,  either  diagonally  ov 
otherwife,  Into  degrees,  minutes,  and  fcconds  ;  and  fur- 
niflicd  with  two  telefcopes,  one  fixed  on  the  fide  of  the 
quadrant,  and  the  other  moveable  about  the  centre,  by 
means  of  the  ferew.  There  are  alfo  dented  wheels 
which  ferve  to  dired  the  indrument  to  any  objedl  or 
plicnomenon. — The  ufe  of  this  curious  indrument,  iu 
taking  obfervatlons  of  the  fun,  planets,  and  fixed  dars, 
is  obvious  ;  for  being  turned  horizontally  upon  its  axis, 
by  means  of  the  telefcope,  till  the  objed  is  feen  through 
the  moveable  telefcope,  then  the  degrees.  See.  cut  by 
the  Index  give  the  altitude  required.  Sec  Astronomy, 
p.  587,  6cc* 

^  ^  3.  Colc^a 
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Cole’s  quadrant  is  a  very  uicful  inftrument  invent- 
ed  by  Mr  Benjamin  Cole.  It  coiififta  of  6  parts,  nuz» 
uccxxvii  ftafFAB  (lig.  l.)  ;  the  qiiadrantal  arch  DE  ;  three 
vanes  A,  B,  C  ;  and  the  vernier  TG.  i  he  Haft  is  a 
bar  of  \Vood  about  two  feet  long,  an  inch  and  a  quarter 
broad,  and  of  a  fufiicient  thicknefs  to  prevent  if  from 
bending  or  warping.  The  qiiadrantal  arch  is  alfo  of 
wood  ;  and  is  divided  into  degrees,  and  third- parta 
of  a  degree,  to  a  radius  of  about*  nine  inches  ;  to  its  eK> 
tremities  are  fitted  two  radii,  which  meet  in  the  centre 
of  the  quadrant  by  a  pin,  round  which  it  cafily  moves. 
'File  fight-vanc  A  is  a  thin  piee'c  of  brafs,  alinoll  two 
inches  in  height  and  one  broad,  placed  perpendicularly 
on  the  end  of  the  llaff  A,  by  the  liclp  of  two  ferews 
pafting  through  its  foot.  I'hroiigh  the  middle  of  tliis 
vane  is  driliecl  a  finall  hole,  tlirou»?h  which  the  coinci¬ 
dence  or  meeting  of  tlie  horizon  and  fular  fpot  is  to  be 
viewed,  d’he  liorizon  vane  B  is  about  an  inch  broad, 
•.•“id  two  inches  and  a  half  lu'gh,  having  a  fiit  cut  thro* 
it  of  near  an  inch  long  and  a  quarter  of  an  inch  broad  ; 
liiis  vane  is  fixed  in  tlie  centre-pin  of  the  inilriiment,  in 

perpendicular  pofitioii,  by  the  help  of  two  ferews  paf- 
ling  through  its  foot,  whereby  its  pofitlon  with  refpeft 
to  the  fight-vane  is  al\x'ays  the  fame,  their  angles  of  in¬ 
clination  being  equal  to  45  degrees,  niie  fhade-vane 
C  is  compofed  of  two  brafs  plates.  The  one,  v  hich 
fervH  s  as  an  anu,  is  about  four  inches  and  a  half  long, 
and  three  quarters  of  an  inch  broad,  being  pinned  at 
one  end  to  the  upper  Hir.h  of  the  quadrant  by  a  ferew, 
about  which  it  has  a  finall  motion  ;  the  other  end  lies 
in  the  arch,  and  the  lower  edge  of  the  arm  is  diredled 
to  the  middle  of  the  centre-pin  ;  the  other  plate,  which 
is  properly  tlie  vane,  is  about  two  Inches  long,  being 
fixed  perpendicularly  to  the  other  plate,  at  about  half 
an  inch  diftance  from  that  end  next  the  arch  ;  this  vane 
may  be  ufed  either  by  its  fhade  or  by  the  folar  fpot 
caft  by  a  convex  lens  placed  therein.  And,  becaufe 
the  wood-work  is  often  apt  to  warp  or  twill,  therefore 
ihis  vane  may  be  rectified  by  the  help  of  a  ferew,  fo 
that  the  warping  of  the  inftniment  may  occafion  no  er¬ 
ror  in  the  obfervation,  which  is  performed  in  the  fol¬ 
lowing  manner  :  Set  the  line  G  on  the  vernier  agaiull 
a  degree  on  the  upper  limb  of  the  quadrant,  and  turn 
the  ferew  on  the  backfide  of  the  limb  forward  01  back¬ 
ward,  till  the  hole  In  the  fight-vane,  the  centre  of  the 
glafs,  and  the  funk  fpot  in  the  horizon-vane,  lie  in  a 
l  ight  line. 

To  find  the  fun’s  altitude  by  this  inftniment ;  'rurn 
your  back  to  the  fun,  holding  the  inftniment  by  the 
llaff  with  your  right  hand,  fo  that  it  be  in  a  vertical 
plane  pafTing  through  the  fun  ;  apply  your  eye  to  the 
light-vaiie,  looking  through  that  and  the  hori/on-vane 
till  you  fee  the  horizon  ;  with  the  left  hand  Hide  the 
qiiadrantal  arch  upwards,  until  the  folar  fpot  or  fhade, 
call  by  the  ftiade-vane,  fall  diredlly  on  the  fpot  or  flit 
in  the  horizon-vane  ;  then  will  that  part  of  the  qiia- 
drant’al  arch,  which  is  raifed  above  G  or  S  (according 
as  the  obfervation  refpedlcd  either  the  folar  fpot  or 
fhade)  fhow  the  altitude  of  the  fun  at  that  time.  But  if 
the  meridian  altitude  be  required,  the  obfervation  mwli 
be  continued  ;  and  as  the  fun  approaches  the  meridian, 
the  fca  will  appear  through  the  horizon-vane,  and  then 
is  the  obfervation  finiflied  ;  and  the  degrees  and  rni- 
fuites,  counted  as  before,  will  give  the  fun’s  meridian 
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altitude  :  or  the  degrees  counted  from  the  lower  llmt) 
upwards  will  give  the  zculth-diftancc.  e-i.— 

4.  Adams’s  quadrant  differs  only  from  Cole’s  qua¬ 
drant  in  having  an  horizontal  vane,  with  the  upper 
part  ol  the  limb  lengthened  ;  lo  that  tlie  glaft,  whicli 
calls  the  folir  fpot  on  the  hoiizori-vane,  is  at  the  fame 
diftance  from  the  horizon-vane  avS  the  fight- vane  at  the 
end  of  the  index. 

5.  Guiiter*s  quadrant,  fo  called  from  its  inventor  Ed¬ 
mund  Gunter,  befides  the  ufiial  ap]iuatus  of  other 
quadrants,  has  a  ilereographical  piojedioii  of  the 
fpherc  oil  the  plane  of  the  eqiiinoCti*al.  It  has  filib 
a  kalendar  of  tlie  months,  next  to  the  divifions  i«>f  the 
limb. 

life  of  Gunter^ s  quadrants  1.  To  find  the  fun’s  me¬ 
ridian  altitude  for  any  given  day,  or  the  day  of  the 
month  lor  any  given  rrieridiau  altitude,  l.aythe  thread 
to  the  day  oi  tlie  month  in  the  fcale  next  the  limb;  and 
tliC  degree  it  cuts  in  the  limh  is  the  fun’s  meridian  al¬ 
titude.  Thus  tlie  thread,  being  laid  on  the  I5tli  of 
May,  cuts  59^  30  ,  the  altitude  fought  ;  and,  contrarl- 
ly,  the  thread,  being  fet  to  the  meridian  altitude,  fliovva 
the  day  of  the  month.  2.  Tit  find  the  hour  of  the  day. 
Having  put  the  head,  which  Hides  011  the  thread,  to 
the  fun’s  place  in  the  ecliptic,  obferve  the  fun’s  alti¬ 
tude  by  the  quadrant;  then,  if  the  thread  be  laid  over 
the  fame  in  the  Ilinb,  the  bead  will  fall  upon  the  hour 
required,  d'hus  fuppofc  on  the  loth  of  z\pnl,  the 
fun  being  tlicn  in  the  begimr'ug  of  'raurus,  I  obferve 
tlie  fun’s  altitude  by  the  qiradrant  to  be  36  ’;  1  place 
the  bcciil  to  the  beginning  of  Taurus  In  the  ecliptic, 
and  lay  the  thread  over  36^  of  the  limb  ;  and  find  the 
bead  to  fall  on  the  hour-line  marked  3  and  9  ;  accord¬ 
ingly  the  hour  is  either  9  in  the  morning  or  3  in  the 
afternoon.  Again,  laying  the  bead  on  the  houv  given, 
having  firft  rectified  or  put  It  to  the  fan’s  place,  the 
degree  cut  by  the  thread  on  the  limb  gives  the  altitude* 

Note,  the  head  may  be  redFified  otherwile,  by  bringing 
tlie  thread  to  tUe  day  of  the  month,  and  the  head  to 
the  hour-line  of  12.  3.  To  find  the  fun's  declination 

from  his  phace  given,  and  contraiiwife.  Set  the  head 
lo  the  lull’s  plaee  in  the  ecliptic,  move  the  thread  to 
the  line  of  deellnation,  ai^d  the  bead  will  cut  the 
degree  of  declination  required.  Contrarlly,  tlie  bead 
being  adjuiled  to  a  given  declination,  and  the  thread 
moved  to  the  ecliptic,  the  bead  will  cut  the  fun’s  place. 

4.  The  fun’s  place  being  given,  to  find  his  right  afeen- 
fioii,  or  contiaiily.  Eay  the  thread  on  the  fun’s  place 
in  the  ecliptic,  and  the  degree  it  cuts  on  the  limb  is  the 
right  afcenfion  fought.  Contrarlly,  laying  the  thi;ead 
on  the  right  afcenfion,  it  cuts  the  fun’s  place  in  the 
ecliptic,  r,  'i  he  fun’s  altitude  being  given,  to  find  his 
azimuth,  and  contraiiwife.  Redlify  the  bead  for  the 
time,  as  in  the  fecond  article,  and  obferve  the  fun’s  al¬ 
titude  :  bring  the  thread  to  the  complement  of  that  al¬ 
titude  ;  thus  the  head  will  give  the  a/hmith  fought, 
among  the  azimuth  lines.  6.  To  find  tlie  hour  of  the 
night  from  fome  of  the  five  liars  laid  dowm  on  the  qua¬ 
drant.  (i.)  Put  the  bead  to  the  liar  you  would  ob¬ 
ferve,  and  find  how  many  hours  it  is  oft*  the  ineridlaii, 
by  article  2.  (2.)  Then,  from  tlie  right  afcenfion  of 

the  ftar,  fubtracl  the  fun’s  right  afcenfion  converted  in¬ 
to  Iioui*s,  and  mark  the  difference  ;  which  difl'erence, 
added  to  the  oblerved  hour  of  tlie  ftar  from  the  nieri* 
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Quadrint»  dun,  fhows  how  many  hours  the  fun  is  gone  from  the 
meridian,  which  Is  the  hour  of  the  night.  Suppofe  on 
the  15th  of  May  the  fun  Is  In  the  4th  degree  of  Ge- 
jninl,  I  fet  the  bead  to  Ardunis;  and,  obferving  his  al¬ 
titude,  find  him  to  be  in  the  weft  about  52®  high,  and 
the  bead  to  fall  on  the  hour-line  of  2  in  the  afternoon  ; 
Then  will  the  hour  be  1 1  hours  50  minutes  pad  noon, 
or  iO  minutes  fliort  of  midnight :  for  62  ,  the  fun’s 
tight  afeenfion,  eonverted  into  time,  makes  4  hours  8 
minutes;  which,  fubtraded  from  13  hours  58  mi¬ 
nutes,  the  right  afeenfion  of  Ardlurus,  the  remainder 
will  be  9  hours  50  minutes  ;  which  added  to  2  hours, 
the  obferved  dillance  of  Arduriis  from  the  meridian, 
(hows  the  hour  of  the  night  to  be  ii  hours  50  ml- 
Butes. 

The  mural  quadrant  has  already  been  deferibed  under 
the  article  Astronomy,  n^497.  It  is  a  moft  important 
Jnftrnment,  and  has  of  late  been  much  improved  by  Mr 
Ramfden,  who  has  diftinguiflied  himfelf  by  the  accu¬ 
racy  of  his  divilioiis,  and  by  the  manner  in  which  he  fi- 
ni flies  the  planes  by  working  them  in  a  vertical  pofi- 
tion.  He  places  the  plumb-line  behind  the  iiiftrumcnt, 
that  there  may  he  no  necefiity  for  removing  it  when  we 
take  an  obfervation  near  the  zenith.  Plis  manner  of 
fufpending  the  glafs,  and  that  of  throwing  light  on  the 
objed-glafs  and  qn  the  dlvifions  at  the  fame  time,  are 
new,  and  Improvements  that  deferve  to  he  noticed. 
I'hofe  of  eight  feet,  which  he  has  made  for  the  obfer- 
vatories  of  Padua  and  Vllna,  have  been  examined  by  Dr 
Maflcelyne ;  and  the  greateft  error  does  not  exceed  two 
feconds  and  a  half.  That  of  the  fame  fize  for  the  ob- 
fervatory  of  Milan  is  in  a  ver^’’  advanced  ftate.  i  he 
mural  quadrant,  of  iix  feet,  at  Blenheim,  is  a  moft  ad¬ 
mirable  inftrument.  It  is  fixed  to  four  pillars,  which 
turn  on  two  pivots,  fo  that  it  may  be  put  to  the  north 
and  to  the  fouth  in  one  minute.  It  was  for  this  inftni- 
ment  Mr  Ramfden  invented  a  method  of  re6lifying  the 
arc  of  90  degrees,  on  which  an  able  aftronomer  had 
ftarted  fome  difficulties ;  but  by  means  of  an  horizontal 
line  and  a  plumb-line,  forming  a  kind  of  crofs,  without 
touching  the  circle,  he  ffiowed  him  that  there  was  not 
an  error  of  a  Tingle  fecond  in  the  90  degrees  ;  and  that 
the  difference  was  occafioned  by  a  mural  quadrant  of 
Bird,  in  which  the  arc  of  90  degrees  v/as  too  great  by 
feveral  feconds,  and  which  had  never  been  refti;Ied  by 
fo  nice  a  method  as  that  of  Mr  Ramfden. 

But  the  quadrant  is  not  the  inftrument  which  ftands 
liigheft  in  Mr  RamfdeiPs  opinion  ;  it  is  the  complete 
circle  :  and  he  has  demonftrated  to  M.  de  la  Lande, 
that  the  former  muftbe  laid  afide,  if  we  would  arrive  at 
the  utmoft  exaiSlnefs  of  which  an  obfervation  is  capable. 
His  principle  reafons  are:  i.  T.he  Icaft  variation  in  the 
centre  is  perceived  by  the  two  diametrically  oppofitc 
points.  2.  The  circle  being  worked  on  the  turn,  the 
furface  is  always  of  the  greateft  accuracy,  which  it  is 
impoffible  to  obtain  in  the  quadrant.  3.  We  may  al¬ 
ways  have  two  ineafures  of  the  fame  arc,  whicli  will 
ferve  for  the  verification  of  each  other.  4.  The  firft 
point  of  the  divifion  may  be  verified  every  day  with  the 
utmoft  facility.  5.  The  dilatation  of  the  metal  is  uni¬ 
form,  and  cannot  produce  any  error.  6.  This  inftru¬ 
ment  is  a  meridian  glafs  at  the  fame  time.  7.  It  alfo 
becomes  a  moveable  azimuth  circle  by  adding  an  hori- 


zontal  circle  beneatli  its  axis,  and  then  gives  the  rcfrac-  Qua^lrant.^ 
tions  independent  of  the  menfuration  of  time.  ' 

6.  Hadley’s  quadrant  is  an  inllininent  of  vaft  utility 
both  in  navigation  and  pradlicul  aftronorny.  It  derives 
its  name  from  Mr  Pladley,  wlio  firft  publiflicd  an  ac¬ 
count  of  it,  though  the  firft  thought  originated  with 
tlie  celebrated  Dr  Hooke,  and  was  completed  by  Sir 
Ifaac  Newton  (fee  Astronomy,  u'’3  2.  and  alfo  n  17. 
and  22.)  "1  he  utility  of  this  (}u  ad  rant  arlfes  iVom  the 

accuracy  and  precifion  with  which  it  enables  us  to  de¬ 
termine  the  latitude  and  longitude;  and  to  it  is  naviga¬ 
tion  much  indebted  lor  the  very  great  and  rapid  adva.Mces 
it  has  made  of  late  years.  It  is  cafy  to  manage,  and  of 
extenfive  life,  requiring  no  peculiar  fteadinels  of  hand, 
nor  any  fnch  fixed  bafis  as  is  neceffiiiy  to  other  aftro- 
nonilcal  liiftruments.  It  is  ufed  as  an  Inftrument  for 
taking  angles  in  maiitimc  fnrvc)  ing,  and  with  equal  fa¬ 
cility  at  the  mall  head  as  upon  the*  deck,  by  which  its 
fphere  of  obfervation  is  much  extended  ;  for  fuppofing 
many  Iflands  to  be  vifiblc  trom  the  maft  head,  and  only 
one  from  deck,  no  iifefiil  obfeiwation  can  be  made  by 
any  other  Inftrument.  But  by  this,  angles  may  he  ta¬ 
ken  at  the  maft  head  from  the  one  vifiblc  objecl  with 
great  exaeftntfs  ;  and  further,  taking  angles  from 
heights,  as  hills,  or  a  ffiip  mail’s  head,  is  alinoll  the 
only  way  of  cxadly  defcribing  the  figure  and  <!Xtent  of 
dioals. 

It  has  been  objeifted  to  the*  nfe  of  this  inflriiment 
for  fnrveying,  that  it  docs  not  nicafure  the  horizontal 
angles,  by  whicli  alone  a  plan  can  be  laid  down,  i'hia 
objedlion,  however  true  in  theory,  may  he  rcdiic.ed  in 
practice  by  a  little  caution  ;  and  Mr  Adams  has  given 
very  good  diredlions  for  doing  fo. 

Notwitlillanding,  however,  the  manifcll  fuperiority 
of  this  inftrument  over  thofe  that  were  in  ufe  at  the 
time  of  its  publication,  it  was  many  years  before  the 
Tailors  could  be  perfnaded  to  adopt  it,  and  lay  afide 
their  impcrfedl  and  inaccurate  inftruments  ;  fo  great  is 
the  difficulty  to  remove  prejudice,  and  emancipate  the 
n.iiid  from  the  flavery  of  opinion.  No  inftrument  has 
undergone,  fince  the  original  invention,  more  changes 
than  the  quadrant  of  Hadley  ;  of  the  various  altera¬ 
tions,  many  had  no  better  foundation  than  the  caprice 
of  the  makers,  who  by  thefe  attempts  have  often  ren¬ 
dered  the  Inftrument  more  complicated  in  conftnidlion, 
and  more  difficult  in  ufe,  than  it  was  in  its  original  Rate. 

It  is  an  cffeiitial  property  of  this  inftrument,  derived 
from  the  laws  of  rctieClion,  that  hah  degrees  on  the  arch 
anfwer  to  whole  ones  in  the  angles  meafured:  hence  an 
o<ftant,  or  the  eighth  part  of  a  circle,  or  45  degrees  on 
the  arch,  ferves  to  incafnrc  90  degrees ;  and  fextaiits 
will  meafiire  an  angular  dillance  of  120  degrees,  tho* 
the  arch  of  the  inftrument  is  no  more  than  6  degrees. 

It  is  from  this  property  that  foreigners  term  that  In¬ 
ftrument  an  oclint^  which  we  nlually  call  a  qu^i  irant^ 
and  which  in  effe£l  it  is.  This  property  reduces  in¬ 
deed  confiderably  the  bulk  of  the  inllnunent  :  but  at 
the  fame  time  it  calls  for  the  utmoft  accuracy  in  the 
dlvifions,  as  every  Vrror  on  tlie  arch  is  doubled  in  the 
obfervation. 

Another  eficntlal,  and  indeed  an  ‘invaluable,  proper¬ 
ty  of  this  Inftrninent,  whereby  it  is  icndcrcd  peculiarly 
advantageous  in  marine  obfcrvatiuns,is,tliat  it  is  not  liable 

to 
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Qi^rart.  Imble  to  be  dIflurbeJ  by  the  fliip’s  motion  ;  for  provided 
^  ^  ^  the  mariner  can  fee  dihiiiftly  the  two  ol)jc<i^s  in  the  field 

of  his  inllrument,  no  motion  nor  vacillation  of  the  fhip 
will  injure  his  obfervation. 

Thirdly,  the  errors  to  which  it  is  liable  are  eafdy  dif- 
covered  and  readily  redlified,  while  the  application  and 
life  of  it  is  facile  and  plain. 

To  find  whether  the  two  fiirfaces  of  any  one  of  the 
reflejfting  glafles  be  parallel,  apply  your  eye  at  one  end 
of  it,  and  obferve  the  image  of  fome  objedl  refiedfed 
very  obliquely  from  it  ;  if  that  image  appears  fmgle, 
and  well-defined  about  the  edges,  it  is  a  proof  that  the 
fiirfaces  are  parallel ;  on  the  contrary,  if  the  edge  of 
the  refleifled  images  appear  milled,  as  if  it  threw*^  a 
fhadow  from  it,  or  feparated  like  two  edges,  it  is  a 
j>roof  that  the  two  furiaces  of  the  glafs  are  inclined  to 
each  other  :  if  the  image  in  the  fpeculum,  particularly 
if  that  image  be  the  fun,  be  viewed  through  a  fmall  te- 
lefcope,  the  examination  will  be  more  perfedl. 

To  find  whether  the  furface  of  a  refledling  glafs 
be  plane.  Choofe  two  diflant  obje^ls,  nearly  on  a  level 
with  each  other :  hold  the  inflrument  in  an  horizontal 
pofition,  view  the  left  hand  objcdl  diredlly  through  the 
tranfparent  part  of  the  horizon-glafs,  and  move  the  in¬ 
dex  till  the  refle<51ed  image  of  the  other  is  feen  below  it 
in  the  filvered  part  ;  make  the  two  images  unite  juft 
at  the  line  of  feparation,  then  turn  the  inflrument  round 
flowdy  on  its  own  plane,  fo  as  to  make  the  united  images 
move  along  the  line  of  feparation  of  the  horizon-glafs. 
If  the  images  continue  united  without  receding  from 
eacli  other,  or  varying  their  refpe61ive  pofition,  the  re- 
fleifting  furface  is  a  good  plane. 

To  find  if  the  two  furfaces  of  a  red  or  darkening 
glafs  are  paralkl  and  perfedly  plane.  This  muft  be 
done  by  means  of  the  fun  when  it  is  near  the  meridian, 
in  the  following  manner  :  hold  the  fextant  vertically, 
and  dired  the  fight  to  fome  obje61  in  the  horizon,  or 
between  you  and  the  fl<y,  under  the  fun  ;  turn  down 
the  red  glafs  and  move  the  index  till  the  refleded  imaa-e 
of  the  fun  is  in  contad  with  the  objed  feen  dlredly  : 
fix  then  the  index,  and  turn  the  red  glafs  round  in  its 
fqiiare  frame  ;  view  the  fan’s  image  and  objed  imme¬ 
diately,  and  if  the  fun’s  image  is  neither  raifed  nor  de- 
preffed,  but  continues  in  contad  with  the  objed  be¬ 
low,  as  before,  then  the  furfaces  of  the  darkening  glafs 
are  true. 

For  a  more  particular  defeription  of  Hadley’s  qua¬ 
drant,  and  the  mode  pf  uliiig  it,  fee  Navigation, 
Book  II.  Chap.  I. 

This  inftrument  has  undergone  feveral  Improvements 
fince  its  firft  invention,  and  among  thefe  improvers  muft 
be  ranked  Mr  Ramfden.  He  found  that  the  eflentlal 
parts  of  the  quadrant  had  not  a  fufficient  degree  of  fo- 
lidity  ;  th*e  fridion  at  the  centre  was  too  great,  and 
in  general  the  alidada  might  be  moved  feveral  minutes 
without  any  change  in  the  pofition  of  the  mirror  ;  the 
divifions  were  commonly  very  inaccurate,  and  Mr  Ramf¬ 
den  found  that  Abbe  de  la  Caille  did  not  exceed  the 
truth  in  eftimating  at  five  minutes  the  error  to  wdiich 
an  obferver  was  liable  in  taking  the  dlftailce  between 
the  moon  and  a  ftar ;  an  error  capable  of  producing  a 
ml'lake  of  50  leagues  in  the  longitude.  On  this  ac¬ 
count  Mr  Ramfden  changed  the  principle  of  conftruc- 
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tion  of  the  centre,  and  made  the  Infirumcnt  in  fucU  aQ'J3‘irant. 
manner  as  never  to  give  an  error  of  more  than  half  a  — 
minute  ;  and  he  has  now  brought  them  to  fuch  a  de¬ 
gree  of  perfcdioii  as  to  warrant  it  not  more  than  fix 
feconds  in  a  quadrant  of  fifteen  inches.  Since  the  time 
of  having  imjprovcd  them,  Mr  Ramfden  has  conftruded 
an  immenfe  number  ;  and  in  feveral  which  have  been, 
carried  to  the  Eaft  Indies  and  America,  the  deficiency 
has  been  found  no  greater  at  their  return  than  it  had* 
been  determined  by  examinations  before  their  being  ta¬ 
ken  out.  Mr  Ramfden  has  made  them  from  15  inches 
to  an  inch  and  a  half,  in  the  latter  of  which  the  minutes 
are  eafily  diftinguifliable  ;  but  he  prefers  for  general  ule 
thofe  of  10  inches,  as  being  more  eafily  handled  than 
the  greater,  and  at  the  fame  time  capable  of  equal  ac- 
curacy.  See  Sextant. 

A  great  improvement  was  alfo  made  in  the  con- 
ftrudlon  of  this  quadrant  by  Mr  Peter  Dollond,  fa¬ 
mous  for  his  invention  of  achromatic  telefcopes.  The 
glafles  of  the  quadrants  fhould  be  perfefl  planes,  and 
have  their  furfaces  perfectly  parallel  to  one  another.  By 
a  practice  of  feveral  years,  Mr  Dollond  found  out  me¬ 
thods  of  grinding  them  of  this  form  to  great  exad- 
nefs  ;  but  the  advantage  which  fhould  have  arifeii  front 
the  goodnefs  of  the  glafles  was  often  defeated  by  the 
indcx-glafs  being  bent  by  the  frame  which  contains  it. 

To  prevent  this,  Mr  Dollond  contrived  the  frame  fa 
that  the  glafs  lies  on  three  points,  and  the  part  that 
prefles  on  the  front  of  the  glafs  has  alfo  three  points  op* 
pofite  to  the  former.  Thele  points  are  made  to  confine 
the  glafs  by  three  ferews  at  the  back,  aCliiig  dire^riy 
oppolite  to  the  points  between  which  the  glafs  is  pla¬ 
ced.  The  principal  improvements,  however,  are  in  the 
methods  of  adjufting  the  glafles,  particularly  for  the 
back-obfei  valion.  The  method  formerly  pradllfed  for 
adjufting  that  part  of  the  inftrument  by  means  of  the 
oppofite  horizons  at  fea,  was  attended  with  fo  many 
difficulties  that  it  was  fcarce  ever  ufed  ;  for  fo  little  de¬ 
pendence  could  be  placed  on  the  obfervations  taken 
this  way,  that  the  heft  Hadley’s  fextants  made  for  the 
puipofe  of  obferving  the  diftances  of  the  moon  from  the 
fun  or  fixed  ftars  have  been  always  made  without  the 
horizon-glafs  for  the  back-obfervatlon  ;  for  want  of 
which,  many  valuable  obfervations  of  the  fun  and  moon 
have  been  loft,  when  their  diftance  exceeded  1 20  de¬ 
grees.  To  make  the  adjuftment  of  the  back-obferva- 
tion  eafy  and  exadf,  he  applied  an  index  to  the  back 
horizon-glafs,  by'  which  it  may  be  moved  in  a  pai*allel 
pofition  to  the  indcx-glafs,  in  order  to  give  it  the  two  ad- 
juftments  in  the  fame  manner  as  the  fore-horizon-glafs 
is  adjufted.  Then,  by  moving  the  index  to  which  the 
back-horizon-glafs  is  fixed  exactly  90  degrees  (which 
is  known  by  the  divifions  made  for  that  purpofe),  the 
glafs  will  thereby  be  fet  at  right  angles  to  the  index- 
glafs,  and  will  be  properly'  adjufted  for  ufe  ;  and  the 
obfervations  may  be  made  with  the  fame  accuracy  by 
this  as  by  the  fore-obfervatlon.  Toadjuft  the  horizon- 
glafles  in  the  perpendicular  pofition  to  the  plane  of  the 
inftrument,  he  contrived  to  move  each  of  them  by  a 
lingle  ferew,  which  goes  through  tfie  frame  of  the  qua¬ 
drant,  and  is  turned  by  means  of  a  milled  head  at  the 
back  ;  which  may  be  done  by  the  obferver  w'hlle  he  is 
looking  at  the  objeft.  To  thefe  improvements  alfo 
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Quadrant,  he  added  a  method  invented  by  Mr  Maflvc.lync,  of  pla- 

- - - - cing  darkening-glalFes  behind  the  horizon-ghdies.  Thtfe, 

which  ferve  for  darkening  the  objed  feen  by  diredl 
vllioii,  ill  adjuding^  the  iidlrumeiit  by  the  fun  or  moon, 
he  placed  in  fucli  a  manner  as  to  be  turned  behind  the 
fore  horizon-glafs,  or  behind  the  hack  horizon. glafs  ; 
there  are  tlii'ee  of  thefe  glaffcs  of  different  degrees  of 
<larknefs. 

We  have  been  the  more  particular  in  our  defeription 
and  life  of  Hadley’s  quadraut,  as  it  is  undoubtedly  the 
befl:  hitherto  invented. 

7.  Horodidlical  quadrant,  a  pretty  commodious  in- 
ftnimcnt,  fo  called  from  its  ufc  in  telling  the  hour  of 

Plate  the  day. — Its  conilruaion  is  this:  From  the  centre  of 

cccc'^^iiitlie  quadrant,  C,  fig.  3.  vvhofe  limb  AB  is  divided  into 
90^,  deferibe  feven  concentric  circles  at  intervals  at 
pleafure  ;  and  to  thefe  add  the  figns  of  the  zodiac,  in 
the  order  reprefented  in  the  figure,  '^riien  applying  a 
ruler  to  the  centre  C  and  the  limb  AB,  m.aik  upon 
the  fcveral  parallels  the  degrees  correfponding  to  the 
altitude  of  the  fun  when  therein,  for  the  given  hours  ; 
connedl  the  points  belonging  to  the  fame  hour  with  a 
curve  line,  to  which  add  the  number  of  the  hour.  To 
the  radius  CA  fit  a  couple  of  fights,  and  to  the  centre 
of  the  quadrant  C  tis  a  thread  witli  a  plummet,  and 
upon  the  thread  a  bead  to  Aide.  If  now  the  thread  be 
brought  to  the  parallel  wherein  the  fun  is,  and  the  qua¬ 
drant  direded  to  the  fun,  till  a  vifual  ray  pafs  through 
the  fights,  the  bead  will  fhow  the  hour ;  for  the  plum¬ 
met,  in  this  fitu  Aion,  cuts  all  the  parallels  in  the  de¬ 
grees  correfponding  to  the  fun’s  altitude.  Since  the 
bead  is  in  the  parallel  which  the  fun  deferibes,  and 
through  the  degrees  of  altitude  to  which  the  fun  is  ele¬ 
vated  every  hour  there  pafs  hour-lines,  the  bead  mud: 
fhow  the  prefent  hour.  Some  reprefent  the  liourdines 
by  arches  of  circles,  or  even  by  flraight  lines,  and  that 
'  without  any  fenfible  error. 

8.  Sutton’s  or  Collins’s  quadrant  (fig.  4.)  is  a  ftc- 
reographic  projedfion  of  one  quarter  of  the  fphere  be¬ 
tween  the  tropics,  upon  the  plane  of  the  ecliptic,  the 
eye  being  in  its  north*pole :  it  is  fitted  to  the  latitude 
of  London.  The  lines  running  from  the  right  hand 
to  the  left  are  parallels  of  altitude  ;  and  thofe  croffing 
them  are  azimuths.  The  lefler  of  the  two  circles, 
bounding  the  projedlion,  is  one  fourth  of  the  tropic  of 
Capricorn  ;  the  greater  is  erne  fourth  of  that  of  Cancer. 
The  two  ecliptics  are  drawn  from  a  point  on  the  left 
edge  of  the  quadrant,  with  the  charadters  of  tlo  figns 
upon  them  ;  and  the  two  horizons  are  drawn  from  the 
fame  point.  The  limb  is  divided  both  into  degrees  and 
time  ;  and,  by  having  the  fun’s  altitude,  the  hour  of 
the  day  may  be  found  here  to  a  minute.  The  qua- 
drantal  arches  next  the  centre  contain  the  kalendar  of 
months  ;  and  under  them,  in  another  arch,  is  the  fun’s 
«»*eclination.  On  the  projedlion  are  placed  fevcral  ot 
the  moft  noted  fixed  liars  between  the  tropics  ;  and  the 
next  below  the  projedlion  is  the  quadrant  and  line  of 
lhadows. — 1*0  find  th^  time  of  the  fun’s  rifing  or  fet- 
ting,  his  amplitude,  his  azimuth,  hour  of  the  day,  6cc. 
by  this  quadrant  i  lay  the  thread  over  the  day  and  the 
month,  and  bring  the  bead  to  the  proper  ecliptic,  ei¬ 
ther  of  fummer  or  winter,  according  to  the  feafon, 
which  is  called  reB'tfying ;  then,  moving  the  thread, 
bring  the  bead  to  the  horizon,  in  which  cafe  the  thread 
will  cut  the  limb  in  the  time  of  the  fun’s  rifing  or  fet- 
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ting  before  or  after  fix  ;  and  at  the  fame  time  the  Lead  -r'iU’. 
will  cut  the  horizon  in  the  degrees  of  the  fun’s  ampli- 
tude. — Again,  oblerving  the  fun’s  altitude  with  the 
quadrant,  and  fiippoling  it  found  on  the  fifth  of 
May,  lay  the  thread  over  the  fiifh  of  May,  biliig  tlie 
bead  to  the  fummer  ecliptic,  and  carry  it  lo  tiie  pa- 
lallcl  of  altitude  45^^;  in  which  cafe  tlie  lliiead  will 
cut  the  limb  at  55^  15',  and  the  lioiir  will  he  feen 
among  the  hour-lines  to  be  cither  41'  ]>nil  nine  in  the 
morning,  or  19'  pall  two  in  the  afternoon.  —  Lal'tly, 
the  bead  among  the  azimuths  ihows  the  inn’s  clilland* 
from  the  foutli  50^  41'.  But  note,  that  if  the  fun’s  al¬ 
titude  be  Icfs  than  what  it  is  at  fix  o’clock,  tlie  opera¬ 
tion  mull  be  perfonned  umong  thole  parallels  above  the 
upper  horizon  ;  the  bead  being  rectihed  to  the  winter 
ecliptic. 

9,  Siiiical  quadrant  (fig.  5.)  coufills  of  fcveral  con¬ 
centric  qiiadraiital  arches,  divided  into  eight  equal  pai  ts 
by  radii,  with  parallel  right  lines  crolfuig  each  otlur 
at  right  angles.  Now  any  one  of  the  arches,  as  BC, 
may  reprefent  a  quadrant  of  anv  great  circle  of  the 
fphere,  but  is  chiefly  iifed  for  the  horizon  or  mcridiar.. 

If  then  BC  be  taken  for  a  quadrant  of  the  horizon, 
cither  of  the  Tides,  as  AB,  may  reprefent  the  meridian; 
and  the  other  fide,  AC,  will  reprefent  a  parallel,  or  line 
of  call  and  wcfl :  and  all  the  other  lines,  parallel  to  AD, 
will  be  alfo  meridians ;  and  all  thofe  parallel  to  AC, 
call  and  well  lines,  or  parallels. — Again,  the  eight  fpa- 
ces  into  which  the  arches  are  divided  by  the  radii,  rcpie- 
fent  the  eight  points  of  the  compafs  in  a  quarter  of  llic 
horizon;  each  containing  15*  'i'hc  arch  BC  is 
likewife  divided  Into  90  ,  and  each  degree  fuhdividcd 
into  I  2  ,  diagonal-wife.  To  the  centre  is  fixed  a  thread, 
which,  being  laid  over  any  degree  of  the  quadrant,  ferves 
to  divide  the  horizon. 

If  the  finical  quadrant  be  taken  for  a  fourth  part 
of  the  meridian,  one  fide  thereof,  AB,  may  be  taken 
for  the  common  radius  of  the  ir.eridian  and  equator  ; 
and  then  the  other,  AC,  will  be  half  the  axis  of  the 
world.  7'he  degrees  of  the  circumference,  BC,  will 
reprefent  degrees  of  latitude  ;  and  the  parallels  to  the 
fide  AB,  alfumed  from  every  point  of  latitude  to  the 
axis  AC,  will  be  radii  of  the  parallels  of  latitude,  as 
likewife  the  fine  complement  of  thofe  latitudes. 

Suppofe,  then,  it  he  required  to  find  the  degees  of 
longitude  contained  in  83  of  the  lelfer  leagues  In  the 
parallel  of  48^  ;  lay  the  thread  over  48°  of  latitude  on 
the  circumference,  and  count  thence  the  83  leagues  on 
AB,  beginning  at  A  ;  this  will  terminate  in  FI,  idlow- 
ing  every  finiill  interval  four  leagues.  'Fhen  tracing  out 
the  parallel  HE,  from  tlic  point  H  to  the  thread ;  the 
part  AE  of  the  thread  fliows  that  125  greater  or  equi- 
nodlial  leagues  make  6^  15' ;  and  therefoic  that  the  83 
lefler  leagues  AH,  which  make  thediflerence  of  longitude 
of  the  courfc,  and  are  equal  to  the  radius  of  the  parallel 
HE,  make  i  5'  of  the  faid  parallel. 

If  the  flilp  fails  an  oblique  courfe,  fuch  coiirfe,  be- 
fides  the  north  and  fouth  greater  leagues,  gives  lefler 
leagues  eallerly  and  wefterly,  to  be  reduced  to  de¬ 
grees  of  longitude  of  the  equator.  But  thefe  leagues 
being  made  neither  on  the  parallel  of  dejiarture,  nor 
on  that  of  arrival,  but  in  all  the  intermediate  ones,  we 
mull  find  a  mean  proportional  parallel  between  them. 

To  find  this,  we  have  on  the  inlirument  a  fcale  of  crofs 
latitudes.  Suppofe  then  it  were  required  to  find  a 
4  Z  mean 
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mean  parallel  between  the  parallels  of  40^  > 

with  your  compafres  take  the  middle  between  the  4Cth 
and  60th  decree  on  this  fcalc  :  the  middle  point  will 
terminate  againft  the  5 ill  degree,  which  is  the  mean 
parallel  required. 

The  principal  ufe  of  the  finical  quadrant  is  to  form 
triangles  upon,  fimilar  to  thofe  made  by  a  Ihip  s  way 
with  the  meridians  and  parallels  ;  the  fides  of  which 
triangles  are  meafured  by  the  equal  intervals  between 
the  concentric  quadrants  and  the  lines  N  and  S,  K  and 
W  ;  and  every  fifth  line  and  arch  is  made  deeper  than 
the  reft.  Now,  fuppofc  a  fliip  to  have  failed  190  leagues 
north-call,  one  fourth  north,  which  is  the  third  point, 
and  makes  an  angle  of  33°  44^  with  the  north  part  of 
the  meridian  :  here  are  given  the  coiirfe  and  dillance 
failed,  by  which  a  triangle  may  be  formed  011  the  in- 
ftrument  fimilar  to  that  made  by  the  (hip's  courfe  ;  and 
hence  the  unknown  parts  of  the  triangle  may  be  found. 

I'hus,  fuppofing  the  centre  A  to  reprefent  the  place 
of  departure  ;  count,  by  means  of  the  concentric  circles 
along  the  point  the  ftiip  failed  on,  viz.  AD,  150 
leagues :  then  in  the  triangle  AED,  fimilar  to  that  of 
the  ftiip’s  courfe,  find  AE  zz  dilference  of  latitude,  and 
DE  ==  difference  of  longitude,  which  mull  be  reduced 
according  to  the  parallel  of  latitude  come  to. 

10.  Gunner's  quadrant  (fig- f^tnetimes  called 
gunner's  fqiiare,  is  that  ufed  tor  elevating  and  pointing 
cannon,  mortars, .  &c.  and  confifts  of  two  branches  ei¬ 
ther  of  brafs  or  wood,  between  which  is  a  quadrantal 
arch  divided  into  90  degrees,  beginning  from  the  (hortcr 
branch,  and  funiiftied  with  a  thread  and  |iliimmet,  as 

reprefented  in  the  figure. - The  ufe  of  the  gunner's 

quadrant  is  extremely  eafy  ;  for  if  the  longed  branch 
be  placed  in  the  month  of  the  piece,  and  it  be  elevated  till 
the  plummet  cut  the  degree  neceffary  to  hit  a  propo- 
fed  objedl,  the  thing  is  done.  Sometimes  on  one  of 
the  furfaces  of  the  long  branch  are  noted  the  divllion 
of  diameters  and  weiglits  of  iron  bullets,  as  alfo  the 
bores  of  pieces. 

^j^oRANT  of  is  an  appendage  of  the  arti¬ 

ficial  globe,  confifting  of  a  lamina,  or  flip  of  brafs,  the 
length  of  a  quadrant  of  one  of  the  great  circles  of  the 
globe,  and  graduated.  At  the  end,  where  the  divi- 
fion  terminates,  is  a  nut  rivetted  on,  and  fnrnifhed  with 
a  ferew,  by  means  whereof  the  inftrument  is  fitted  on 
the  meridian,  and  moveable  round  upon  the  rivet  to  all 

points  of  the  horizon. - Its  ufe  is  to  ferve  as  a  fcale 

in  meafuring  of  altitudes,  amplitudes,  azimuths,  &c. 

See  Astronomy,  n'  379,  5:c. 

QUAD  R ANT AI^,  in  antiquity,  the  name  of  a 
veffel  in  ufe  among  the  Romans  for  the  meafuring  of 
liquids.  It  was  at  firll  called  amphora  ;  and  afterwards 
(juadrantal^  from  its  form,  which  was  fqiinre  every  way 
like  a  die.  Its  capacity  was  80  llbrte,  or  pounds  of 
water,  which  made  48  fcxtarics,  two  urna’,  or  eight 
congii. 

QUADRAT,  a  mathematical  inftrument,  called  alfo 
a  Geometrical  Square,  and  Line  of  Shaclo'ws  :  it  is  fre¬ 
quently  an  additional  member  on  the  face  of  the  com¬ 
mon  quadrant,  as  alfo  on  thofe  of  Gunter's  and  Sutton's 
quadrants.  See  Geometry,. p.  672.  and  Plate CCXVIL 
fig.  1—5. 

Quadrat,  in  printing,  a  piece  of  metal  ufed  to  fill 
np  the  void  fpaces  between  words,  ^vc.  There  are  qua- 
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drats  of  difierent  fizes  5  .as  m-quadrats,  ii- quadrats,  &c. 
which  are  refpetiivcly  of  the  dimenfions  of  thefc  letters, 
only  lower,  that  they  may  not  receive  the  ink. 

QIJAD RATIO  equations,  in  algebra,  thofe 
wherein  the  unknown  quantity  is  of  two  dimenfions,  or 
raifed  to  the  fecond  power.  See  Algebra. 

QLJADR  Al'RIX,  in  geometry^  a  mechanical  line, 
by  means  whereof  we  can  find  right  lines  equal  to  the 
circumference  of  circles,  or  other  curves,  and  their  fe- 
veral  parts. 

QUADRATURE,  in  geometry,  denotes  the  fqna- 
ring,  or  reducing  a  figure  to  a  fquare.  Thus,  the  find¬ 
ing  of  a  fquare,  which  (hall  contain  juft  as  much  fur- 
face  or  area  as  a  circle,  an  elliplis,  a  triangle,  5cc.  is 
the  quadrature  of  a  circle,  ellipfis,  SiC,  'Fhe  quadra¬ 
ture,  efpecially  among  the  ancient  matliematicians,  was 
a  great  pollulatum.  1  he  quadrature  of  reclllineal 
figures  is  eafily  found,  for  it  is  merely  the  finding  their 
areas  or  furfaces  i.  e,  their  fquarcs  ;  for  the  fqiiarcs  of 
equal  areas  are  eafily  found  by  only  extra£ling  the  roots 
of  the  areas  thus  found.  Sec  Geometry,  Part  11. 
chap.  3.  The  quadrature  of  curvilinear  fpaces  is  of 
more  difficult  inveftigation;  and  in  this  refpecl  extremely 
little  was  done  by  the  ancients,  except  the  finding  the 
quadrature  of  the  parabola  by  Archimedes.  In  1677, 
Sir  Paul  Neil,  Lord  Brouncklr,  and  Sir  Chritlophcr 
Wren,  geometrically  demonilrated  the  equality  of  fome 
curvilinear  fpaces  to  rectilinear  fpaces  ;  and  (bon  after 
the  like  was  proved  both  at  home  and  abroad  of  other 
curves,  and  it  was  afterwards  broiight  under  an  analy¬ 
tical  calculus  ;  the  firft  fpecimen  of  which  was  given 
to  the  public  in  16S8  by  Mercator,  in  a  demonllratiou 
of  I.ord  Brounckcr's  quadrature  of  the  hyperbola,  by 
Dr  Wallis's  reduction  %  f  a  fraClion  into  an  infinite  fe- 
ries  by  dlvilion.  Sir  Ifaac  Newton,  however,  had  be- 
foi-t  difeovered  a  method  of  attaining  the  quantity  of  all 
quadruple  curves  analytically  by  his  fluxions  before 
1668.  It  is  difpiited  between  Sir  Chrillopher  Wren 
and  Mr  Huygens  which  of  them  firft  difeovered  the 
quadrature  of  any  determinate  cycloidal  fpace.  Mr  Leib¬ 
nitz  afterwards  found  that  of  another  fpace;  and  in  1 669 
Bernoulli  difeovered  the  quadrature  of  an  infinity  of  cy¬ 
cloidal  fpaces  both  fcgmeqts  and  fc<5lors,  &e.  See  Geo¬ 
metry,  Part  II.  chap.  3.  prop.  33.;  and  Fluxions, 

P-3H- 

(^adrature,  in  aftroiiomy,  that  afpe^l  of  the  moon 
when  (lie  is  90^  diilant  from  the  fun  ;  or  when  (he  is 
in  a  middle  point  of  her  orbit,  between  the  points  of 
conjiinClion  and  oppofition,  namely,  in  the  fird  and 
third  quarters.  See  Astronomy,  n^  320,  &:c. 

QUADRATUS,  in  anatomy,  a  name  given  to  Lv 
veral  mufcles  on  account  of  their  fquare  figure.  See 
Anatomy,  Table  of  the  Mufcles, 

QUADREL,  in  building,  a  kind  of  artificial  ftonc^ 
fo  called  from  its  being  perfedly  fquare.  The  quadrels 
are  made  of  a  chalky  earth,  <Scc.  and  dried  in  the  ftiadc 
for  two  years.  Thefe  were  formerly  in  great  requeil 
among  the  Itiillan  arclilteCls. 

QUADRIGA,  in  antiquity,  a  car  or  chariot  drawn 
by  four  horfes.  On  the  reverfes  of  medals,  we  fre¬ 
quently  fee  the  emperor  or  Viclory  in  a  quadriga,  hold¬ 
ing  the  reins  of  the  horfes  ;  whence  thefe  coins  arc, 
among  the  curio  us,  called  nnmmi  quadriga  ft  ^  and 
rtaft, 

Z  QUil- 
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♦  C^TADRILATERAL,  in  g<*ometry,  a  f!y:ure 
whole  perimeter  conlifts  of  four  fides  and  four  angles  ; 
whence  it  is  alfo  called  a  quadran-yular figure* 

QUA^DRILLE,  a  little  troop  or  company  of  cava¬ 
liers,  pompoiilly  drcfled,  and  mounted  for  the  perform¬ 
ance  of  caroiifals,  Julls,  tournaments,  runnings  at  the 
ring,  and  ether  gallant  divertifements, 

C^ADRiLLE,  a  game  played  by  four  pciTons,  with 
40  cards ;  which  are  the  remains  of  a  pack,  after  the 
four  tens,  nines,  and  eights  are  difearded  ;  thefe  are 
dealt  three  and  three,  and  one  round  four,  to  the 
right  hand  player ;  and  the  trump  is  made  by  him  that 
plays  with  or  without  calling,  by  naming  fpades,  clubs, 
diamonds,  or  hearts,  and  the  fiiit  named  is  trumps.  If 
the  perfon  who  names  the  trump  fliould  mi  (lake,  and 
fay  fpades  inftead  of  clubs,  or  if  he  name  two  fuits,  the 
fiifl  named  is  the  trump. 

In  this  game  the  order  of  the  cards,  according  to  their 
natural  value,  is  as  follows:  of  hearts  and  diamonds,  kitigy 
queen.  hnaveyCce^  deuce,  thr ee, four, five,  fix  fe^isen;  in  all  lO; 
of  fpades  and  clubs,  queen,  ktiavsy  feven,  ftXy  fve,  four, 

three,  deuce;  in  all  9.  The  rcafon  why  the  ace  ol  fpades 
and  ace  of  clubs  are  not  mentioned,  is,  becaufe  they  are 
always  trumps,  in  whatever  fuit  that  is  played.  The 
ace  of  fpades  being  always  the  hrft,  and  the  ace  of 
clubs  the  third  trump,’  for  the  cards  ranked  accord¬ 
ing  to  their  value  wdien  trumps  (land  in  the  following 
order. 

Hearts  and  diamonds  spadill,  or  the  ace  of fpades  ; 
MANiLL,  the  Jtvtnth  of  the  two  red  fuits  ;  uasto,  the 
ace  of  clubs  ;  ponto,  the  ace  of  hearts  and  diamonds  ; 
king,  queen,  hnave^  deuce,  three,  four,  fve,  fx  ;  in  all 
12.  Spades  and  chibs,  spadill  the  ace  of  fpades, 
MANiLL  the  deuce  of  fpades  and  clubs,  uasto  the  ace 
of  clubs  ;  king,  queen,  knave,  f even y  fix five,  four,  three; 
in  all  II.  It  is  here  to  be  obferved,  that  the  card 
w'hich  is  manill  and  the  fecond  trump,  is  always  the  low¬ 
ed  in  its  fuit  when  not  trumps;  and  that  the  ace  of  hearts 
or  diamonds,  which  when  trump  is  above  the  king,  is 
below  the  knave  when  not  trump. 

There  are  three  matadores ;  fpadill,  manill,  and  ha¬ 
llo  ;  the  privilege  of  which  is,  that  when  the  player 
has  no  other  tramps  but  them,  and  trumps  are  led,  he 
is  not  obliged  to  play  them,  but  may  play  what  card 
lie  thinks  proper,  provided,  however,  that  the  trump 
led  is  of  an  inferior  rank  ;  but  if  fpadill  fhould  be  led, 
lie  that  has  manill  or  hallo  only,  is  obliged  to  play  it ; 
it  is  the  fame  of  mamll  bado,  with  rcfpe6t  to  the  fii- 
perior  matadore  always  forcing  the  inferior.  Though 
there  arc  properly  but  three  matadores,  ncverthclcfs, 
all  thofc  trumps  which  follow  t!ic  thixe  fird  without 
interruption,  are  likewife  called  matadores ;  but  the 
three  fird  only  enjey  the  privilege  above  mentioned. 

Each  perfon  is  to  play  as  lie  judges  mod  convenient 
for  his  own  game.  He  is  not  to  encourage  his  friend 
to  play  ;  but  each  perfon  ought  to  know'  what  to  do 
w'hen  it  is  his  turn  to  play.  '^I'he  dakes  confid  of  feven 
equal  mils  or  contrats,  as  they  are  fonietimcs  called, 
comprifing  the  ten  counters  and  fillies,  which  are  given 
to  each  player.  A  mil  is  equal  to  ten  fifli,  and  each 


(a)  Codlll  is  when  thofe  who  defend  the  pool  make  more 
called  winning  the  codilL 
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filh  to  ten  counters !  the  value  of  the  fidi  is  according 
to  the  players  agreement,  as  alto  the  number  of  tours,  ' 
which  are  genei*ally  fixed  at  ten,  and  marked  by  turn¬ 
ing  the  corners  of  a  card. 

If  the  cards  Ihould  happen  not  to  be  dealt  right,  or 
that  there  fhoiild  be  two  cards  of  the  fame  lort,  as 
two  deuces  of  fpades,  for  example,  there  mud  be  :i 
new  deal  ;  provided  it  is  difeovered  before  the  cards 
are  all  played.  The  cards  muft  hkewife  be  dealt  over 
again  in  cafe  a  card  is  turned  in  dealing,  as  it  might 
be  of  jircjudiee  to  him  w'ho  Ihould  have  it  ;  and  ot 
courfe  if  there  Ihould  be  leveral  cards  turned.  There 
is  no  penalty  lor  dealing  w'roiig,  he  who  does  fo  mud 
only  deal  again. 

When  each  player  has  got  his  ten  cards,  he  that  is 
on  the  right  hand  of  the  dealer,  after  examining  his 
game,  and  finding  his  hand  fit;  to  play,  allcs  if  they 
play  ;  or  if  he  has  not  a  good  hand,  he  pafles,  and  Jo 
the  fecond,  third,  and  fouith.  All  the  four  may  p-'.fs ; 
but  he  that  has  fpadill,  after  having  fliov/n  or  named- 
it,  is  obliged  to  play  by  calling  a  king.  Whether 
the  deal  is  pLayecl  in  this  manner,  or  that  one  of 
the  players  has  alked  leave,  nobody  choofing  to  play 
w'itlioiit  calling,  the  elded  hand  mull  begin  the  plav, 
fird  naming  his  fuit,  and  the  king  which  he  calls  ;  iic 
who  wins  the  trick  plays  another  card,  and  fo  uf  the 
red  till  the  game  is  finiflied.  The  tricks  then  are 
counted;  and  if  the  oml)rc,  that  is,  he  w’ho  dands  the 
game,  has,  together  with  Iiim  who  is  the  king  called, 
fix  tricks,  they  have  w'on  and  are  paid  the  game,  the 
confolatioii,  and  the  matadores,  if  they  have  them,  and 
divide  what  is  upon  the  game,  and  the  beads  if  there 
are  any.  But  if  they  make  only  five  tricks,  it  is  a 
remife,  and  they  are  beaded,  what  goes  upon  the 
game,  paying  to  the  other  players  the  confohitiou 
and  the  matadores.  If  the  tricks  arc  equally  divi¬ 
ded  betwixt  them,  they  are  likewife  beaded ;  and 
if  they  make  only  lour  tricks  betw'cen  them,  it  is  a  re- 
mi  fe  ;  if  they  make  lefs  they  lofe  codill  (a),  and  in 
that  cafe  they  pay  to  their  adverfnrics  v.diat  they  dioiild 
have  received  if  they  had  w'on  ;  that  is,  the  game,  the 
confolation,  and  the  matadores,  if  they  have  them,  and 
are  beaded  what  is  upon  the  game  :  they  who  wan  co- 
dill,  divide  the  dakes.  The  bead,  and  every  thing  clfe 
that  is  paid,  is  paid  equally  betw-ixt  the  two  lofers  ; 
one  half  by  him  that  calls,  and  the  other  half  by  him 
that  is  called,  as  w'cll  in  cafe  of  codill  as  a  remife  ; 
unlcfs  the  ombre  does  iiot  make  three  tricks,  in  which 
cafe  he  that  is  called  is  not  only  exempted  from  pa\'- 
iiig  half  the  bead,  but  alfo  the  game,  the  confolation, 
and  the  matailores  if  there  are  any,  which  the  ombic 
ill  that  cafe  pays  alone  ;  and  as  w'clI  in  cafe  of  a  codill 
as  a  remife.  d'his  is  done  in  order  to  oblige  players 
not  to  playgames  that  are  inn eafoiiable.  There  is,  ne- 
verthelefs,  one  cafe  in  which  il  the  ombre  makes  only 
one  trick,  he  is  not  beaded  alone,  and  that  "is,  w'hcu 
not  having  a  good  hand  he  padcs,  and  all  the  other 
players  have  paded  likewife  ;  he  having  fpadill  is  obliged 
to  play.  Here  it  would  be  uiijud  to  oblige  him  to  make 
three  or  four  tricks ;  in  this  cafe,  therefore,  lie  that  is 
4  Z  2  called 


tricks  than  they  who  daiid  the  game ;  whkh  Is 
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caikJ  pays  one  half  of  the  lofings.  For  reaO^n 

he  that  has  fpadill  with  a  bad  hand,  (hould  pafs,  that 
if  he  is  afterwards  obliged  to  play  by  calling  a  king 
(v/hich  is  called  forced  fpadill).  he  may  not  be  bealled 
alone.  He  that  has  once  pafTed  cannot  be  admitted 
to  play  ;  and  he  tl*at  has  afited  leave  cannot  refufe  to 
pby,  unlefs  any  one  fhould  offer  to  play  without  call- 
ing. 

He  that  has  four  kings,  may  call  a  queen  to  one  of 
his  kings,  except  that  which  is  trump.  He  that  wants 
one  or  more  kings,  may  call  one  of  thofe  kings  ;  but 
in  that  cafe,  he  muff  make  llx  trick.^.  alone,  and  confc*- 
qctntly  he  whna  or  lofes  alone,  'l  lie  king  of  that  fiiit 
in  wiiich  he  pkiyg  cannot  be  called.  No  one  Oiculd 
play  out  of  his  turn,  although  hr  is  not  bealled  for  fo 
doing.  If  he  who  is  not  the  eldeil  hand  has  the  king 
called,  and  plays  fpadill,  maaill,  or  balio,  or  even  the 
king  called  in  order  to  Ihow  that  he  is  the  friend,  ha¬ 
ving  ether  kings  that  he  fears  the  ombre  raould  trump, 
he  is  not  to  be  allowed  to  go  for  the  vole  ;  he  is  even 
beaded,  if  it  appears  to  be  done  with  that  intent.  It 
is  not  permitted  to  fliow  a  hand  though  codill  may  al¬ 
ready  be  won  ;  tliat  it  may  be  feen  wdiether  the  ombre 
is  benffed  alone.  If  the  ombre  or  his  friend  fiiows 
their  cards  before  they  have  made  fix  tricks,  thinking 
that  they  have  made  them,  and  there  apjiears  a  poffi- 
bility  of  preventing  their  making  them,  the  other  play¬ 
ers  can  oblige  them  to  play  their  cards  as  they  think 
proper. 

A  player  need  only  name  his  fiiit  when  he  plays, 
without  calling  a  king.  He  who  plays  without  calling 
muff  make  fix  tricks  alone  to  win  ;  for  all  the  other 
players  are  united  againll  him,  and  they  are  to  do  w’hat 
they  can  to  prevent  his  winning.  He  wdio  plays  with¬ 
out  calling,  is  admitted  to  play  in  preference  to  him 
wdio  would  play  with  calling  ;  however,  if  he  that  has 
aUted  leave  will  play  without  calling,  he  has  the  pre¬ 
ference  of  the  other  who  would  force  him.  Thefc 
are  the  two  methods  of  piny  without  calling  that  are 
called  forced. 

As  he  who  plays  without  calling  does  not  divide  the 
winnings  with  any  perfon,  he  confequently,  when  he 
lofes,  pays  all  by  himfelf ;  If  he  lofes  by  remife  he  is 
beaded,  and  pays  each  of  the  other  players  the  confo- 
lation,  the  fans  appeller  (which  is  commonly,  but  im¬ 
properly,  called  the  fans  prendre) y  and  the  matadores 
if  there  are  any  ;  if  he  lofes  codill  he  islikewife  bealled, 
and  pays  to  each  player  what  he  would  have  received 
from  each  if  he  had  win.  They  who  win  codill  di¬ 
vide  what  there  is  ;  and  if  there  are  any  counters  re¬ 
maining,  they  belong  to  him  of  the  three  who  fhall 
have  fpadill  or  the  higheft  trump  the  next  deal.  It  is 
the  fame  with  regard  to  him  who  calls  one  of  his  own 
kings,  he  wins  alone  or  lofes  alone  as  in  the  other  cafe, 
except  the  fans  appeller,  which  he  does  not  pay  if  he 
lofes,  or  receive  if  he  wins,  although  he  plays  alone. 

If  he  plays  fans  appeller,  though  he  may  have  a 
fure  game,  he  is  obliged  to  name  his  fult;  which  if  he 
jiegle<ffs  to  do,  and  fhows  his  cards,  and  fays  “  I  play 
fans  appeller  in  that  cafe  either  of  the  other  players 
can  oblige  him  to  play  in  what  fuit  he  plcafes,  although 
he  fiiould  not  have  one  trump  in  that  fait. 

He  who  has  afkcd  leave  is  not  permitted  to  play  fans 
sppelier,  unkfs  he  is  forced  j  in  which  cafe,  as  was 


faid  before,  he  h«as  tlic  preference  of  the  other  that  Qiiad  lilt, 

forces  him.  - - 

A  player  is  not  obliged  to  trump  when  he  has  none 
of  the  luit  kd,  nor  play  a  higher  card  in  that  fuit  if 
he  has  it,  being  at  his  option  although  he  is  the  laft 
player,  and  the  trick  Oiould  belong  to  the  ombre  ;  but 
he  is  obliged  to  play  in  the  fuit  led  if  he  can,  other- 
wife  he  renounces.  If  he  feparates  a  card  from  his  game 
and  ffiows  it,  he  is  obliged  to  pUy  it,  if  by  not  doing 
it  the  game  may  be  prejudiced,  or  if  it  can  give  any 
iiitelligtnee  to  his  fiiend  ;  but  efpecially  if  it  fhould  be 
a  nnitadore. — He  that  plays  fans  appeiler,  or  by  calling 
himfelf,  is  not  fubject  to  this  law.  He  may  turn  the 
tricks  made  by  the  other  players,  and  count  what  has 
been  jffayed  as  often  as  it  is  his  turn  to  play,  but  not 
othtrvvife.  If  inilead  of  turning  a  player’s  tricks,  he 
turns  and  fees  his  game,  or  fliOws  it  to  the  other  play¬ 
ers,  he  is  bealled,  together  with  him  whofe  cards  he 
turned  ;  and  each  of  them  muff  pay  one  half  of  the 
bead. 

If  any  one  renounces,  he  is  beaffed  as  often  as  he 
lu3  renounced  and  it  is  detecled;  but  a  renounce  is  not 
made  till  the  trick  is  turned.  If  the  renounce  is  dif- 
coverd  before  the  deal  is  fiiiilhed,  and  has  been  detri¬ 
mental  to  the  game,  the  cards  muff  be  taken  up  again, 
and  the  game  replayed  from  that  tiick  where  the  re¬ 
nounce  was  made  ;  but  if  the  cards  are  all  played,  the 
bcaff  is  flill  made,  and  the  cards  muff  not  be  replayed; 
except  there  fliould  be  feveral  renounces  in  the  fame 
deal :  then  they  are  to  be  played  again,  unlefs  the  cards 
fhould  be  mixed.  If  feveral  bealls  are  made  in  the 
fame  deal,  they  all  go  together,  unlefs  it  is  otherwife 
agreed  at  the  beginning  of  the  party  ;  anvl  when  there 
are  feveral  beaffs,  the  gieateff  always  goes  firft. 

A  great  advantage  accrues  from  being  eldeft  hand  at 
quadrille,  which  often  renders  it  very  difagreeable  to 
the  rell  of  the  players,  being  obliged  to  pafs  with  a 
good  hand  unlefs  they  choofe  to  play  alone  ;  and  when 
it  happens  that  the  eldtff  hand  having  afleed  leave,  the 
fecoiid  player  has  three  matadores,  feveral  trumps  in 
back,  and  all  fmall  cards,  he  cannot  then  even  play 
alone  ;  and  having  no  chance  of  being  called,  he  muff 
pafs  with  this  good  hand.  On  account  of  which,  this 
method  has  been  thought  expedient  to  remedy  this  dc- 
fe(5l  of  the  game  ;  each  player  having  an  opportunity 
of  availing  himfelf  of  the  goodnefs  of  his  game,  by 
adding  to  the  ufual  method  of  playing  the  game  that 
of  the  mediateur,  and  the  favourite  fuit. 

The  firft  thing  to  be  obferved  is  that  of  drawing  for 
places,  which  is  done  in  this  manner :  One  of  the  play- 
ei's  takes  four  cards  ;  a  king,  a  queen,  a  knave,  and  an 
ace  ;  each  player  draws  one  of  thefe  cards  ;  and  com¬ 
monly  he  who  comes  in  laff,  draws  firft.  The  perfon 
who  draws  the  king  fits  where  he  pleafes,  the  queen 
at  his  right  hand,  the  knave  next  the  queen,  and  the 
ace  on  the  left  of  the  king.  The  king  draws  the  fa¬ 
vourite  fuit.  I'he  number  of  cards  and  perfons  is  the 
fame  at  this  game  as  the  other,  and  is  played  in  the 
fame  manrter. 

The  favourite  fuit  is  determined  by  drawing  a  card 
oyt  of  the  pack,  and  is  of  the  fame  fuit,  during  the 
whole  party,  of  the  card  fo  drawn. 

A  king  is  the  mediateur,  which  is  demanded  of  the 
others  by  one  of  the  players,  who  has  a  hand  he  ex- 
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pe(?\‘i  to  make  five  tricks  of;  and  throujijh  the  afiiftar.cc 
of  this  king  he  can  play  alone  and  make  fix  tricks. 

In  return  for  the  king  received,  he  gives  what  card 
he  thinks  proper  with  a  fifli  ;  but  mud  give  two  fini  if 
it  is  ill  the  favourite  fuit.  He  who  allcs  by  calling  in 
the  favourite  fuit,  has  the  preference  to  him  who 
afits  by  call-ng  in  any  other  ;  he  who  aflcs  with  the 
rnediateur,  has  the  preference  to  him  who  alks  by 
calling  in  the  favourite  fuit,  and  by  playing  alone 
is  obhgtd  to  make  fix  tricks  to  wiii.^  He  who  allcs 
with  the  rnediateur  in  the  favourite  fuit,  has  the  pix- 
ference  to  him  who  alks  with  the  rnediateur  in  any  other 
fuit,  and  is  obliged  to  play  alone,  and  to  make  fix  tricks. 

If  fans  prendre  is  played  in  any  other  fuit  than  the 
favourite,  he  who  plays  it  has  the  preference  to  him 
v/ho  allts  only,  or  with  the  rnediateur,  or  even,  he  who 
plays  in  the  favourite  fuit  with  the  rnediateur  ;  and 
the  fans  prendre  in  the  favourite  full  has  the  preference 
to  all  other  players  whatever. 

ddie  only  difference  between  this  method  of  playing 
the  game  and  the  other  is,  that  when  one  of  the  play¬ 
ers  demands  the  rnediateur  he  is  obliged  to  play  alone, 
and  to  make  fix  tricks,  as  if  he  played  fans  prendre. 
In  this  cafe  he  fhoiild  judge  from  the  flrength  of  his 
hand,  whether  the  aid  of  the  king  will  enable  him  to 
play  alone  or  not. 

With  the  inediateur  and  without  the  favourite  fuit  it 
is  played  in  this  manner.  Hie  game  is  marked  and  piay- 
cd  the  fame  as  in  common,  except  that  a  filh  extraor¬ 
dinary  is  given  to  him  who  plays  the  rnediateur,  and 
to  him  who  plays  fans  prendre  ;  that  is,  lie  who  wins 
the  rnediateur  receives  13  counters  from  <‘ach  ;  and  if 
he  lofes  by^emife  he  pays  12  to  each  ;  and  13  if  by 
codill.  The  winner  of  fans  prendre  receives  17  coun¬ 
ters  from  each  ;  and  if  by  remile  he  lofes,  he  pays  16 
to  each,  and  17  if  by  codill. 

I’he  vole  with  the  rnediateur  receives  one  fifli  only, 
as  at  common  quadrille.  The  beafts  are  alfo  the  fame 
as  the  common  game.  The  lall  game  is  genei*ally 
played  double,  and  is  called  ;  but  for  thofe  who 

choofe  to  play  a  higher  game,  they  may  play  the  double 
colour,  which  is  called  the  Turk^  and  is  double  of  the 
favourite Juit.  There  is  alfo  a  higher  game  than  this 
called  the  onbde^  which  is  paying  whatever  is  agreed  to 
him  who  happens  to  hold  the  two  aces  in  his  hand. 

We  have  omitted  many  things  refpc£ting  the  mode 
marking  the  game,  and  playing  the  vgle,  becaufe 
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the  afternoon,  and  at  fun-fet;  for  thefe  are  the  natural 
times  of  the  quail’s  calling.  The  notes  of  the  cock 
and  hen  quail  arc  \ery  diiferent ;  and  the  fportfman  who 
cxpe£ts  to  fuccecd  in  the  taking  them  iniifl  be^  expert 
in  both  :  for  v.'hen  the  cock  calls,  the  arifwcr  is  to  be 
made  in  the  hen’s  note  ;  and  when  the  lien  calls,  the 
anfwer  is  to  be  made  in  the  cock’s.  By  this  means 
they  will  come  up  to  the  perfon,  fo  that  he  may,  \NitA 
great  cafe,  throw  the  net  over  them  and  take  them.  If 
a  cock-quail  be  fingle,  on  hearing  the  hen’s  note  he 
will  immediately  cemne  ;  but  if  he  have  a  hen  already 
with  him,  he  will  not  forfake  her.  Sometimes,  though 
only  one  qiia-1  anfweis  to  the  call,  there  will  three  or 
four  ccme*np  ;  and  then  it  is  bell  to  have  patience,  and 
n('t  run  to  take  up  the  firll,  but  flay  tiU  they  are  all 
entangled,  as  they  will  foou  be. 

The  quail  is  a  neat  cleardy  bird,  and  will  not  run 
mucli  into  dirty  <*r  wet  places  t  111  dewy  mouiiiigs 
tlitv  wiW  often  fiy  iiilleaJ  of  running  to  tlic  call  ;  and 
id  this  cafe,  it  Is  bell  to  let  tlain  go  over  the  net,  it 
it  fo  happens  that  they  fiy  higher  than  its  t'  p  ;  and  tlie 
fporifmnn  then  changing  Tides,  and  calling  again,  the 
bird  will  come  back,  and  then  will  probably  be  taken 
ill  the  net. 

The  calls  are  to  be  made  of  a  fniall  leather  piirle, 
about  two  fingers  wide,  and  four  fingers  lo  ig,  and 
made  in  the  fliape  of  a  pear  ;  this  Is  to  he  lluired  half- 
full  of  horfe-hair,  and  at  the  end  of  it  is  to  he  placed  a 
finall  wbilUc,  made  of  the  hone  of  a  rabbit’s  leg,  or 
fome  other  fueh  bone  :  this  is  to  bo  about  two  inches 
long,  and  the  end  formed  like  a  fiageolet,  with  a  little 
foT^wax.  This  is  to  be  the  end  faflened  into  the 
purfe  ;  the  other  is  to  be  elofed  up  with  the  fame  wax, 
only  that  a  hole  is  to  be  opened  with  a  pin,  to  make 
it  give  a  dillin£\  and  clear  found.  To  make  this 
found,  it  is  to  be  held  full  in  the  palm  of  the  hand, 
with  one  of  the  fingers  placed  over  the  top  of  the  wax  ; 
then  the  purfe  is  to  be  prefied,  and  the  finger  is  to 
fhake  over  the  middle  of  it,  to  modulate  the  found  it 
gives  into  a  fort  of  fhake.  d  his  is  the  mofl  iifcful 
call ;  for  it  imitates  the  note  of  the  hen-quail,  and  fel- 
dom  fails  to  bring  a  cock  to  the  net  if  there  be  one  near 
the  place. 

The  call  that  imitates  the  note  of  the  cock,  and  is 
iifcd  to  bring  the  hen  to  him,  is  to  be  about  four  inches 
long,  and  above  an  inch  thick  ;  it  is  to  be  made  of  a 
piece  of  wire  turned  round  and  curled,  and  covered 


Quail, 

Qu^krru. 


t’hefrare  dffFerLt  in  different  cafes,  and  are  to  be  learn-  with  leather ;  and  one  end  of  it  mo  ft  be  elofed  up  with 
iMv.it  ait  VI  .  rir  •  .  rtf  flnt  nbniit  the  middle  of  whicli  there 


cd  only  by  praaice.  The  game  itfelf  is  a  veiy  infe¬ 
rior  one  ;  but  he  who  wifhes  to  know  more  of  it,  may 
confult  Hoyle’s  games  improved  by  James  Beaufort,  Efq; 
from  which  we  have,  with  very  little  alteration,  taken 
this  article. 

QUADRUPEDS,  in  zoology;  thofe  animals  which 
have  four  limbs  or  legs  proceeding  from  the  trunk  of 
their  body.  Sec  Zoology';  in  which  article  notice 
wu'll  be  taken  of  the  method  of  preferving  fpecimens 
of  thefe  and  other  animals. 

QU-^STOR,  fee  Q^estor. 

QUAGGA,  or  Quacha.  See  Equus,  n®  5. 

QUAIL,  in  zoology.  See  Tetrao. 

(^ails  are  to  be  taken  by  means  of  the  call  during 
their  whole  wmoing  time,  which  lads  from  April  to 
Augufl.  The  proper  times  for  ufing  the  call  are  at 
fun-rifing,  at  nine  o’clock  in  the  morning,  at  three  iu 


a  piece  of  flat  w^od,  about  the  middle  of  which  there 
mull  be  a  finall  thread  or  ilrap  of  leather,  and  at  the 
other  end  is  to  be  placed  the  fame  fort  of  pipe,  made 
of  bone,  as  is  ufed  in  the  other  call.  The  noile  is  made 
by  opening  and  clofing  the  Ipiral,  and  gives  the  fame 
found  that  the  cock  does  when  he  gives  the  hen  a  ligiial 
that  lie  is  near  her. 

QUAKERS,  a  religious  focictys  wdiich  took  its  rife 
in  England  about  the  middle  of  the  lall  century,  and 
rapidly  found  its  way  into  other  countries  in  Europe, 
and  into  the  Englilh  fettlemciits  in  Noith  Aiiiciica. — 
The  members  of  this  fociety,we  believe,  called  thcmfelves 
at  lirft  feelers,  from  their  feeling  the  truth  ;  but  after 
the  focicty  was  formed,  they  afllimed  the  appellation 
q{ friends.  'I'he  name  of  quakers  was  given  to  them 
by  their  enemies  ;  and  though  an  epithet  of  reproach., 
fecnis  to  be  ftamped  upon  them  indelibly.  '1  heir  foun¬ 
der 
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ocuerally  believed  to  have  been  George  Fox,  an  but  in  i\ 
illiterate  (hoemaker  (fee  George  Fo\)^  but  this  opi¬ 
nion  has  been  lately  controverted.  An  ingenious  wri- 
^S«c  ter  :j:  having  , found,  or  fancied,  a  finiilarity  of  fentiments 
7vVi».  Se^.'t.  among  the  ancient  Druids  and  modern  Quakers,  feeins 
to  think  that  Fox  mud  have  been  nothing  more  than  a 
tool  employed  by  certain  deills  to  pave  the  way  for 
their  fyfteni  of  natural  religion,  by  allegorizing  the  di- 
ilinguilhing  articles  of  the  Chrillian  faith. 

ft  mud  be  confelfed,  for  experience  will  not  allow  it 
to  be  denied,  that  extremes  in  religion  are  very  apt  to 
beget  each  other  ;  and  if  the  dcifts  alluded  to  realoned 
from  this  fadl,  they  could  not  have  pitclied  upon  a  tool 
fitter  for  their  puipofe  than  George  Fox.  From  his 
works  dill  extant,  lie  appears  to  have  been  one  of  the 
mod  extravagant  and  abfurd  enthufiads  that  ever  lived, 
and  to  have  fancied  himfelf,  in  his  apodolic  charadfer, 
fomething  infinitely  fuperior  to  man.  In  a  book  called 
coming  out  of  the  North  (p.  15.)  he  fays  of  himfelf, 

“  I  am  the  Door  that  ever  was,  the  fame  Chi  id  yederday, 
to*day,  and  for  ever And  in  the  iiitrodudlioii  to  his 
Battk-cloor  for  Tcacfjsrs  and  ProfeJforSy  he  fays,  “  All 
languages  arc  to  me  no  more  than  dud,  who  was  be¬ 
fore  languages  were.’’  But  one  of  the  mod  extraordi¬ 
nary  and  blafpheinous  things  that  he  ever  wrote,  is  an 
anfwer  to  the  Protedfor,  who  had  required  him  to  pro- 
mife  not  to  didurb  his  government  as  then  edablldied. 

It  is  as  follows  : 

,  “  I  who  am  of  the  world  called  G:  F  doth  deny 

the  carrvung  or  drawing  any  carnal  fword  agaiiid  any, 
or  againd  thee  O:  C:  or  any  man,  in  the  prefence  of 
the  Lord  I  dcclai'e  it,  God  is  my  witnefs,  by  whom  I 
am  moved  to  give  this  forth  for  the  truth’s  fake,  from 
him  whom  the  world  calls  G:  Fox,  *toho  is  the fon  of  GoJy 
who  is  fent  to  dand  a  witnefs  againd  all  violence  and 
againd  the  works  of  darknefs,  and  to  tiini  the  people 
from  darknefs  to  light,  and  to  bring  them  from  the  oc* 
cafion  of  the  war  and  from  the  occafion  of  the  magi- 
drsfctes  fword,  which  is  a  terror  to  the  e\nl  doer,  which 
avds  contrary'  to  the  light  of  the  Lord  Jefus  Clmjl ; 
which  is  a  praife  to  them  that  do  well ;  which  is  a  pro- 
teftion  to  them  that  do  well,  and  not  the  evil ;  and 
fuch  foldiers  as  are  put  in  place  no  falfe  accufers  muil 
be,  no  violence  mud  do,  but  be  content  with  their 
wages  :  and  that  magidratc  bears  not  the  fword  in  vain, 
from  under  the  occafion  of  that  fword  do  I  feek  to  bring 
people  :  my  weapons  are  not  carnal  but  fpirilual,  and 
my  kingdom  is  not  of  this  <ivorld ;  therefore  with  carnal 
weapon  I  do  not  light,  but  am  from  thofe  things  dead, 
from  him  who  is  not  of  this  world,  called  of  the  world 
by  the  name  of  G:  F:  and  this  I  am  ready  to  feal  with 
iny  blood  ;  tliis  I  am  moved  to  give  forth  for  the  truth’s 


QUA 


lake,  who  a  witnefs  dands  againd  all  imrighteoufnefs, 
and  all  ungodlinefs,  who  a  fulferer  is  for  the  righteous 
feed’s  fake,  waiting  for  the  redemption  of  it,  who  a 
crown  that  is  inortiil  feeks  not,  for  that  fadeth  away ; 


but  in  the  light  dwells  whicF  comprehends  that  crown, 
which  light  is  the  condemnation  of  all  fuch,  in  v/hicli 
light  I  w'itnefs  the  crown  that  is  immortal,  which  fades 
not  av/ay  from  him  who  to  all  your  fouls  is  a  friend, 
for  edablifliing  of  righteoufnefs,  and  clearing  the  land 
of  evil  doers,  and  a  witnefs  againd  all  the  wicked  in¬ 
ventions  of  man,  and  murderer’s  plots,  which  anfwer 
fnall  be  with  the  light  in  all  your  coiifciences,  which 
makes  no  covenant with  death  ;  to  which  light  in  you 
all  I  fpeak,  and  am  clear,  G:  F:  w'ho  a  new  name  hath, 
which  the  world  knows  not.”  (a). 

"J  hcQuakcrs,  however,  did  not  long  entrud  the  defence 
of  their  principles  to  fuch  fenfclefs  enthufiads  as  George 
Fox:  1’hey  were  joined  by  a  number  of  learned,  ingeni¬ 
ous,  and  pious  men,  who  new-modelled  their  creed  ;  and 
though  they  did  not  bring  it  to  what  is  generally  deem¬ 
ed  the  Chridian  dandard,  they  fo  reformed  it  as  that 
its  tenets  do  not  fliock  common  fenfe,  nor  the  duties 
preferibed  fcandalize  a  man  of  piety.  The  chief  of 
tliefe  reformers  were  George  Keith,  the  celebrated 
Penn,  and  our  countryman  Barclay.  Keith  was  indeed 
excommunicated  for  the  liberties  "which  he  took  with 
the  great  apodle  ;  but  we  have  not  a  doubt  but  his  wri¬ 
tings  contributed  to  the  moderation  of  Penn,  and  to 
the  elegant  and  maderly  apology  of  Barclay.  From 
that  apology  we  fele£led  the  fummary  of  their  opinions 
which  was  given  in  the  former  edition  of  this  work  ; 
but  they  have  lately  publifhed  fuch  a  fummary  them- 
felves,  of  which  the  reader  will  be  pleafed  with  the  fol¬ 
lowing  abdraft  ; 

They  tell  us,  that  about  the  beginning  of  the 
17th  century,  a  number  of  men,  diflatisfied  with  all 
the  modes  of  religious  worfhip  then  known  in  the 
world,  withdrew  from  the  communion  of  every  vi- 
hble  cliurch  to  feek  the  Lord  in  retirement.  Among 
tliefe  was  their  honourable  elder  George  Foxy  who 
being  quickened  by  the  immediate  touches  of  di¬ 
vine  love,  could  not  fatisfy  his  apprehenfions  of  du¬ 
ty  to  God  without  direfting  the  people  where  to 
dnd  the  like  coiifolation  and  indriuftion.  In  the  courfc 
of  his  travels,  he  met  with  many  feeking  perfons  In  clr- 
ciimdances  fimllar  to  his  own,  and  thefe  readily  recei¬ 
ved  his  tedlinony.  They  then  give  us  a  diort  account 
of  their  fufferings  and  different  fettlements  ;  and  with  a 
degree  of  candour  which  does  them  Infinite  credit,  they 
vindicate*  Charles  II.  from  the  charaOler  of  a  perfe- 
cutor ;  ackr owledging,  that  though  they  fuffered  much 
during  his  reign,  lie  gave  as  little  countenance  as  he 
could  to  the  leverities  of  the  legillature.  They  even 
tell  us,  that  he  exerted  his  Influence  to  refeue  their 
friends  from  the  unprovoked  and  cruel  perfeciitions  of 
the  New  England  fanatics;  and  they  fpeak  with  be¬ 
coming  gratitude  of  the  different  a6Is  paffed  In  their  fa¬ 
vour  during  the  reigns  of  William  and  Mary,  and 
George  1.  They  then  proceed  to  give  us  the  following 
account  of  their  do<Sliine  : 

We 


trarifcribcd  this  letter  from  the  theological  works  of  Mr  Leflie,  where  It  is  preferved  in  its 
O'  ?tjinal  form.  I  he  Quakers,  after  the  death  of  tliclr  apollle,  expunged  from  their  edition  of  It  the  words 

f  5  afliamed,  as  we  hope,  of  the  blafphemy  imputed  to  them:  but  that  Mr 

Lelhc  s  copy  is  authentic,  is  thus  attefled  by  two  of  the  friends,  who  faw  Fox  deliver  it  to  the  protedlor’s 
r :  Wc  aie  witneffes  of  this  teflimony,  whofe  names  in  the  flefli  arc,  fho,  Aldam, 

Rob.  Crawi 


Qjialfen. 

— Y— 
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Qoalc^rs.  «  We  agree  with  other  profcffors  of  tlie  Chnftian  name, 
in  the  belief  in  one  eternal  God,  the  Creator  and  Pre- 
ferver  of  the  univerfe  ;  and  in  Jcfiis  Chrift  his  Son,  the 
MefTiah,  and  Mediator  of  the  new  covenant  (Heb.  xii. 
24). 

“  When  we  fpeak  of  the  gracious  difplay  of  the  love 
of  God  to  mankind,  m  the  miraculous  conception, 
V)irth,  life,  miracles,  death,  refurretlion,  and  afccnfion 
of  our  Saviour,  \vc  prefer  the  ufe  of  fuch  terms  as  we 
find  in  Scripture  ;  and,  contented  with  that  knowledge 
‘Which  divine  wifdom  hath  feen  meet  to  reveal,  we  at¬ 
tempt  not  to  explain  thofe  myheries  which  remain  un¬ 
der  the  veil  ;  neverthelefs,  we  acknowledge  and  alTert 
the  divinity  of  Chrift,  who  is  the  wifdom  and  power 
of  God  unto  falvatlon  (i  Cor.  i.  24). 

‘‘  I'o  Chrill  alone  we  give  the  title  of  the  Word  of 
God  (John  i.  i.)  and  not  to  the  Scriptures;  although 
we  highly  eftcem  thefe  lacred  writings,  in  fiibordinatioii 
to  the  Spirit  (2  Pet.  i.  21.),  from  which  they  were  gi¬ 
ven  forth  ;  and  wc  hold,  with  the  apoftle  Paul,  that 
they  are  able  to  make  wife  unto  falvation,  through 
faith  which  is  in  Chrift  Jefus  (2  Tim.  iii.  15). 

We  reverence  thole  molt  excellent  precepts  which 
are  recorded  in  Scripture  to  have  been  delivered  by  our 
great  Lord,  and  we  firmly  believe  that  they  are  practi¬ 
cable,  and  binding  on  every  Qlirillian  ;  and  that  in  the 
life  to  come  every  man  will  be  rewarded  according  to 
his  works  (Mat.  xvi.  27).  And  farther,  it  is  our  be¬ 
lief,  that,  in  order  to  enable  mankind  to  put  in  praCtice 
thefe  facred  precepts,  many  of  which  are  contradldtoiy 
10  the  unregencrate  will  of  man  (John  i.  9.),  every  man 
coming  into  the  world  is  endued  w'lth  a  meiifure  of  the 
light,  grace,  or  good  Spirit  of  Chrift  ;  by  which,  as  it 
is  attended  to,  be  is  enabled  to  dlftingiiifli  good  from 
evil,  and  to  correCt  the  difordcrly  paflions  a?id  corrupt 
propenfities  of  his  nature,  which  mere  reafon  is  alto¬ 
gether  infufficient  to  overcome.  Lor  all  that  belongs 
to  man  is  hilliblc,  within  the  reach  of  temptation  ;  but 
this  divine  grace,  which  comes  by  Him  who  hath  over¬ 
come  the  world  (John  xvi.  33.)  is,  to  thofe  who  hum¬ 
bly  and  fmcerely  feek  it,  an  albfulHcient  and  prLcnt 
help  in  time  of  need.  By  this  the  fnares  of  the  enemy 
are  detcCled,  his  allurements  avoided,  and  deliverance  is 
experienced  through  faith  in  its  effeCfual  operation  ; 
whereby  the  foul  is  traniluted  out  of  the  kingdom  of 
darkriefs,  and  from  under  the  power  of  Satan,  into  the 
marvellous  light  and  kingdom  of  the  Son  of  God. 

“  Being  thus  perfuaded  that  man,  without  the  Spirit 
of  Qirift  inv/ardly  revealed,  can  do  nothing  to  the  glo¬ 
ry  of  God,  or  to  efiect  his  own  falvation  ;  w'^e  think  this 
influence  efpecially  ncceffary  to  the  performance  of  the 
liigheft  acl  of  which  the  human  mind  is  capable,  even 
the  worfliip  of  the  leather  of  lights  and  of  fplrits,  in 
fpirit  and  in  truth  ;  therefore  we  coiifider  as  obftnic- 
tioni  to  pure  v/orihip,  all  forms  wliich  divert  the  at¬ 
tention  of  the  mind  from  the  fecret  influence  of  this 
unction  from  the  Holy  One  ( i  John  ii.  20,  27).  Yet, 
although  true  w  orlhip  is  not  confined  to  time  and  place, 
we  think  it  incumbent  on  Cliriftlans  to  meet  often  to¬ 
gether  (Heb.  X.  25.)  in  teftimony  of  their  dependence 
on  the  heavenly  Father,  and  for  a  renewal  of  their  fpi- 
ritual  iirength  ;  neverthelefs,  in  the  performance  of  wor- 
fliip,  we  dare  not  depend,  for  our  acceptance  with  Him, 
on  a  ft.rmal  repetition  of  the  words  and  experiences  ot 
eiacrs  ;  but  we  believe  it  to  be  our  duty  to  ceafe  from 
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the  adfivity  of  the  imagination,  and  to  wait  in  filencc 
to  have  a  true  fight  of  our  condition  beftovved  upon  us: 
believing  evtin  a  fingle  figh  (Rom.  viii.  26-)  arifing 
from  fuch  a  fenfe  of  uur  infirmities,  and  of  the  need  we 
have  of  divine  help,  to  be  more  acceptable  to  God, 
than  any  performances,  how’ever  x*pecious,  which  origi¬ 
nate  in  the  w  ill  of  man. 

“  From  what  has  been  faid  refpedling  werfhip,  it  fol- 
low'S,  that  tlie  miniftry  w^c  approve  mufl  have  its  ori¬ 
gin  from  the  fame  foiirce  :  for  that  wdiich  is  needful  for 
a  man’s  own  direftion,  and  for  his  acceptance  v.’itli  God 
(Jer.  xxiii.  30,  to  32.)  miift  be  eminently  fo  to  enable 
him  to  be  helpful  to  others.  Accordingly,  we  believe 
the  renewed  affiftance  of  the  light  and  power  of  Chrift 
to  be  indifpenfably  ncceftary  for  all  true  miniftry  ;  and 
that  this  holy  influence  is  not  at  oiir  command,  or  to 
be  procured  by  ftndy,  but  is  the  free  gift  of  God  to  liis 
cliofcii  and  devoted  fervants. — From  her.ee  anfes  our 
teftimony  againft  preaching  for  hire,  and  in  contradic¬ 
tion  to  Chrill’s  pofitive  command,  “  Freely  ye  have 
received,  freely  give  (Mat.  x.  8.)  and  hence  our  con- 
fclentioiis  refiifal  to  fiipport  fuch  miniftry  by  tithes  or 
other  means. 

“  As  we  dare  not  encourage  any  miniftry  but  that 
which  we  believe  to  fprlng  from  the  influence  of  t  ie 
Holy  Spirit,  fo  neither  dure  we  attempt  to  reftrain  this 
iiifliieitce  to  perfons  of  any  condition  in  life,  or  to  the 
male  fex  alone;  but,  as  male  and  female  aie  one  in 
Chrift,  we  allow  fuch  of  the  female  fex  as  we  believe 
to  be  endued  with  a  ri_tht  quallfieutlou  for  the  rnini- 
flry,  to  exercife  their  gifts  for  the  general  edilicatlouj 
of  the  church  ;  ar.d  this  liberty  we  eftcem  to  be  a  pecu¬ 
liar  mark  of  the  gofpel  dlfpenCation,  as  foretold  by  the 
prophet  Joel  (Joel  Ii.  28,  29.)  and  noticed  by  the 
apoftle  Peter  (Acts  ii.  16,  17). 

“  There  are  two  ceremonies  in  ufe  amongft  moft  pro- 
feflbrs  of  the  Chriftian  name  ;  Water-baptifm,  and 
what  is  termed  the  Lord’s  Supper.  The  fiiil  of  thefe 
is  generally  efleemed  the  ciTenti:  1  means  of  initiation  in.» 
to  the  church  of  Chrift  ;  and  the  latter  of  n;aiiitainlng 
communion  with  him.  But  as  we  h  ive  b-cn  convinced, 
that  nothing  fhoit  of  his  redeeming  power,  inwardly 
revealed,  can  fet  the  foul  free  from  the  thraldom  of 
fin,  by  this  power  alone  wc  believe  fiiUatiou  to  be  ef- 
ftCted.  \Ve  hold  that  as  there  is  one  J  iOrd  and  (me 
faith  (Fph.  iv.  7.),  fo  his  baptifin  is  one  i[i  naluie  and 
operation  ;  that  nothing  flioil  of  it  can  make  us  living 
members  of  his  rnyflical  body  ;  and  that  the  haptifm 
with  water,  admluillcred  by  his  fore-runner  John,  be- 
bulged,  as  the  latter  confefled,  to  an  iiifeiior  and  deerta- 
fing  dlfpenfation  (John  ili.  30), 

“  With  rcfpe(^  to  the  other  rite,  w'e  believe  that  com¬ 
munion  betw  een  Chrift  and  hir>  church  is  not  imiiiitain- 
cd  by  that  nor  any  otlier  eMtei  ual  ])erformance,  hut  onl) 
by  a  real  participation  of  his  divine  iiatiire  (2  Pet.  i.  4.  ) 
through  faith  ;  that  I  his  is  the  flipper  idhidcd  to  in  the 
Revelation  (Ivev.  Iii.  20.),  “  Behold  T  Ibind  at  the  door 
and  knock,  if  any  man  hear  my  voice,  and  open  the 
door,  I  Will  come  in  to  him,  and  will  fup  with  lum,  and 
lie  with  me  and  that  wlicic  the  fukftaiice  is  attained, 
it  is  unneceftary  to  attend  to  the  fhadow,  which  doth 
not  confer  grace,  and  concei  nliig  winch  opinions  lo  dit- 
ferent,  and  animofities  fo  violent,  have  arifen. 

‘‘  Now',  as  w'e  thus  believe  that  the  grace  of  God^ 
'vhleh  comc;i  by  Jefus  Chrift,  i  ’  alone  fuilLient  tor  aj- 
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(^j-takers.  vatlou,  \vc  can  neither  admit  that  it  is  conferred  on  a 

I.  only,  whilll  others  arc  left  without  it ;  nor,  thus  af- 

fertin^T  its  univerfality,  can  we  limit  its  operation  to  a 
partial  cleanfing  of  the  foul  from  fin,  even  in  this  life. 
We  entertain  worthier  notions  both  of  the  power  and 
goodnefs  of  our  heavenly  Father,  and  believe  that  he 
doth  vouclifafe  to  affiH  the  obedient  to  experience  a  to¬ 
tal  furrender  of  the  natural  will  to  the  guidance  of  his 
pure  unerring  Spirit  ;  through  wliofe  renewed  afliftance 
they  are  enabled  to  bring  forth  fruits  unto  holinefs,  and 
to  flandperfedl  In  their  prefent  rank  (Mat.  v.  48. ;  Eph. 
iv.  13.  ;  Col.  ir.  12.) 

“  There  are  not  many  of  our  tenets  move' generally 
known  than  our  teflimony  againft  oaths  and  againft 
war.  With  refpedl  to  the  former  of  thefe,  we  abide 
literally  by  ChrilFs  pofitive  injundlion,  delivered  in  his 
See  feimon  on  the  mount,  “Swear  not  atalh’  (Mat.v.34)*. 

From  the  fame  facred  colle6lIon  of  the  moft  excellent 
precepts  of  nioml  and  religious  duty,  from  the  example  of 
our  I.oidhimfelf  (Mat.  ch.  v.  39,  44,  See.  ch.  xxvi.  52, 
53.  ;  Luke  xxii.  51.  ;  John  xvlii.  11.),  and  from  the 
corrtfpondent  convi6lions  of  his  Spirit  in  our  hearts, 
we  are  confirmed  in  the  belief  that  wars  and  fightings 
are,  in  their  origin  and  effedfs,  utterly  repugnant  to  the 
Gofpel,  which  Hill  breathes  peace  and  good* will  to  men. 
We  alfo  are  clearly  of  the  judgment,  that  if  the  bene¬ 
volence  of  the  Gofpel  were  generally  prevalent  in  the 
minds  of  men,  it  would  clfcftually  prevent  them  from 
opprefiing,  much  more  from  enflavlug,  their  brethren, 
(of  whatever  colour  or  complexion),  for  whom,  as  for 
themfclves,  Chrill:  died  ;  and  would  even  influence  their 
condudl  in  their  treatment  of  the  brute  creation,  which 
would  no  longer  groan  the  vnflims  of  their  avarice,  and 
of  their  falfe  ideas  of  pleafure. 

“  Some  of  our  tenets  have  In  former  times,  as  hath  been 
fliown,  fubjefted  our  friends  to  much  fuffering  from  go¬ 
vernment,  though  to  the  falutary  purpofes  of  govern¬ 
ment  our  principles  are  a  fecunty.  They  inculcate 
fubmifiion  to  the  laws  In  all  cafes  wherein  confcience  Is 
not  violated.  But  we  hold,  that  as  ChrilFs  kingdom 
is  not  of  this  world,  it  is  not  the  bulinefs  of  the  civil 
magiftrate  to  interfere  In  matters  of  religion  ;  but  to 
maintain  the  external  peace  and  good  order  of  the  com¬ 
munity.  We  therefore  think  pcrfeciition,  even  in  the 
fmallell  degree,  unwarrantable.  We  are  careful  in  re¬ 
quiring  our  members  not  to  be  concerned  in  illicit 
trade,  nor  In  any  manner  to  defraud  the  revenue. 

“  It  is  well  known  that  the  fociety,  from  its  firft  ap¬ 
pearance,  has  difufed  thofe  names  of  the  months  and 
days  which,  having  been  given  in  honour  of  the  heroes 
or  falfe  gods  of  the  heathens,  originated  in  their  flat¬ 
tery  or  fuperflitlon  *,  and  the  cullom  of  fpeaking  to  a 
fingle  perfon  In  the  plural  number  (b),  as  having  ari- 
fen  alfo  from  motives  of  adulation.  Compliments,  fu- 
pcrfluity  of  apparel  and  furniture,  outward  fhows  of  re¬ 
joicing  and  mourning,  and  obfervatlon  of  days  and 
times,  we  efleem  to  be  incompatible  with  the  fimplicity 
and  fincerity  of  a  Chrlflian  life  ;  and  public  diverfions, 
gaming,  and  other  vain  amufements  of  the  world,  we 
cannot  but  condemn.  They  are  a  wafte  of  that  time 
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which  is  given  us  for  nobler  purpofes,  and  divert  the  Quakers 
attention  of  the  mind  from  the  fober  duties  of  life,  and  — 
from  the  reproofs  of  inflrudlion,  by  which  we  are  guided 
to  an  everlalling  Inheritance. 

“  To  conclude,  although  we  have  exhibited  the  feve- 
ral  tenets  which  dillinguifli  our  religious  fociety,  as 
objedls  of  our  belief,  yet  we  are  fenfihle  that  a  true  and 
living  faith  is  not  produced  in  the  mind  of  man  by  his 
own  effort ;  but  Is  the  free  gift  of  God  (Eph.  II.  8.) 
in  Chrifl  jefus,  nourifiied  and  increafed  by  the  progref- 
five  operation  of  his  fpirit  in  our  hearts,  and  our  pro¬ 
portionate  obedience  (John  vii.  17.).  Therefore,  al¬ 
though,  for  the  prefervatlon  of  the  tcflimonies  given  us 
to  bear,  and  for  the  peace  and  good  order  of  the  fo¬ 
ciety,  we  deem  It  neceffaiy  that  thofe  who  are  admit¬ 
ted  into  memberfhip  with  us,  fhould  he  prevloufly  con¬ 
vinced  of  thofe  do<ftrines  which  we  efleem  effentlal ;  yet 
we  require  no  formal  fubfeription  to  any  articles,  either 
as  the  condition  of  memberfhip,  or  to  qualify  for  the 
fervice  of  the  church.  We  prefer  the  judging  of  men 
by  their  fruits,  in  a  dependence  on  the  aid  of  Him 
who,  by  his  prophet,  hath  promifed  to  be  “a  fpirit 
of  judgment  to  him  that  fitteth  in  judgment’’ (Ifaiah 
xxviii.  6).  Without  this,  there  is  a  danger  of  re¬ 
el  ving  numbers  into  outward  communion,  without 
any  addition  to  that  fpiritual  fheepfold,  whereof  our 
blefled  I.ord  declared  himfelf  to  be  both  the  door 
and  the  fliepherd  (John  x  7,  ii.)  that  is,  fuch  as  knew 
his  voice,  and  follow  him  in  the  paths  of  obedience.” 

Such  are  the  doftrines  of  this  people  as  we  find  then 
ftated  in  a  fmall  pam])hlet  lately  prefen  ted  by  them- 
felves  to  the  public  ;  and  in  the  fame  tra6l  they  give 
the  following  account  of  their  dlfclpllue. 

“  In  the  pradlice  of  difeipline,  we  think  It  indifpen- 
fable  that  the  order  recommended  by  Chrill  himlelF  be 
invariably  obferved  :  (Matth.  xvlii.  15.  to  17.)  ‘  If 
thy  brother  fhall  trefpafs  againft  thee,  go  and  tell  him 
his  fault  between  thee  and  him  alone  :  if  he  fliall  hear 
thee,  thou  hall  gained  thy  brother ;  but  if  he  will  not 
hear  thee,  then  take  with  thee  one  or  two  more,  that  In 
the  mouth  of  two  or  three  witueffes  eveiy  word  may 
be  ellablifiied  ;  and  if  he  fhtill  neglect  to  hear  them,  tell 
it  unto  the  church.’ 

“  To  elfedl  the  falutar)'’  purpofes  of  difeipline,  meet¬ 
ings  were  appointed,  at  an  early  period  of  the  fociety, 
which,  from  the  times  of  their  being  held,  were  called 
quarterly-meetings.  It  was  afterwards  found  expedi- 
ait  to  divide  the  dillrldls  of  thofe  meetings,  and  to 
meet  more  often  ;  whence  arofe  nionthly-mectliigs,  fiib- 
ordinate  to  thofe  hold  quarterly.  At  length,  in  1669, 
a  yearly-meeting  was  ellablifiied,  to  fuperinteiid,  aflill, 
and  provide,  rules  for  the  whole ;  previous  to  which, 
general  meetings  had  been  occafionally  held. 

“  A  monthly-meeting  is  ufually  compofed  of  feveral 
particular  congregations,  fituated  within  a  convenient 
dillance  of  each  other.  Its  bufinefs  is  to  provide  for 
the  fiibfiftence  of  their  poor,  and  for  the  education  of 
of  their  offspring  ;  to  judge  of  the  fincerity  and  fitnefs 
of  perfons  appearing  to  be  convinced  of  the  religious 
principles  of  the  fociety,  and  defiring  to  be  admitted 
I  into 


(b)  Speaking  of  this  cuflom.  Fox  fays  :  “  When  the  Lord  fent  me  into  the  world,  he  forbad  me  to  put  off 
my  hat  to  any  j  and  I  was  required  to  t/:ee  and  thou  all  men  and  women.”  Journal^  p.  24. 
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QoRkcr.  into  membeHliip ;  "to  excite  clue  attention  to  the  dif- 
^  '  charge  of  religious  and  moral  duty  ;  and  to  deal  with 

dilorderly  members.  Monthly -meetings  alfo  grant  to 
fuch  of  their  members  as  remove  into  other  monthly* 
meetings,  certificates  cf  their  member  fit  ip  and  condudl  ; 
witlioiit  which  they  cannot  gain  memberfhip  in  fuch 
meetings.  Each  monthly-meeting  is  required  to  ap- 
point  certain  perfons  under  the  name  of  overfeers,  who 
are  to  take  care  that  the  rules  of  our  difcinline  be  put 
in  practice  ;  and  when  any  cafe  of  complaint  or  d^f- 
orderly  conduit  comes  to  their  knowledge,  to  fee  that 
private  admonition,  agreeable  to  the  gofpcl  rule  before- 
mentioned,  be  given  prevloutly  to  its  being  laid  before 
the  monthly- meeting. 

“  When  a  cafe  is  introduced,  it  is  ufiial  for  a  fmall 
committee  to  be  appointed  to  vifit  the  offender,  to  en¬ 
deavour  to  convince  him  of  his  error,  and  to  induce 
him  to  forfake  and  condemn  it.  If  tliey  fucceed,  the 
peifon  is  by  minute  declared  to  have  made  fatisfailion 
for  the  offence  ;  if  not,  he  is  difowned  as  a  member  of 
'the  fociety, 

“  In  difpiites  between  individuals,  it  has  long  been 
the  decided  judgment  of  the  fociety  that  its  members 
fhoiild  not  fue  each  other  at  law.  It  therefore  enjoins 
all  to  end  their  differences  by  fpeedy  and  impartial  ar¬ 
bitration,  agreeable  to  rules  laid  down.  If  any  refufe 
to  adopt  this  mode,  or,  having  adopted  it,  to  fubmit  to 
the  award,  it  is  the  direclioii  of  the  yearly-meeting  that 
luch  be  difowned. 

“  To  monthly-meetings  alfd  belongs  the  allowing  of 
marriages  ;  for  our  fociety  hath  alvs^ays  fci^ipled  to  ac¬ 
knowledge  the  exclufive  authority  of  the  priefls  in  the 
folemnization  of  marriage.  Thofe  who  intei:d  to  mar¬ 
ry,  appear  together  and  propofe  their  intention  to  the 
niouthly-raeetlng  ;  and  if  not  attended  by  their  parents 
<^r  guardians,  produce  a  written  certificate  of  their  con- 
fent,  figned  in  the  prefence  of  witneffes.  The  meeting 
then  appoints  a  committee  to  inquire  whether  they  are 
clear '‘of  other  engagements  refpc6ling  marriage  ;  and 
if  at  a  fubfequent  meeting,  to  Avhicli  the  parties  alfo 
come  and  declare  the  continuance  of  their  intention,  no 
objections  are  reported,  they  have  the  meeting’s  con- 
fent  to  folemnize  their  intended  marriage.  'J'his  is 
do5ie  in  a  public  meeting  for  worfiiip  ;  towards  the 
clofe  wliereof  the  parties  fland  up,  and  folemnly  take 
each  other  for  hufband  and  v;ife.  A  ceitificate  of  the 
proceedings  is  then  publicly  read,  and  figned  by  the 
parties,  and  afterwards  by  the  relations  arid  others  as 
witneffes.  Of  fuch  certificates  the  monthly-meeting 
keeps  a  record ;  as  alfo  of  the  births  and  burials  of  its 
members.  A  certificate  of  the  date,  of  the  name  of 
the  infa’it,  and  of  its  parents,  figned  by  thofe  prefent 
•at  the  birth,  is  the  fubjeft-  of  one  of  tliefe  lall- men¬ 
tioned  records  ;  and  an  order  for  the  interment,  conn- 
terfigned  by  the  grave-maker,  of  the  other.  The 
Buming  of  chddren  is  wilhout  ceremony,  iiurials  are 
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alfo  c<5ndufted  in  a  fimple  manner.  The  body,  follov;^  QeaiLtri^ 
cd  by  the  relations  and  friends,  is  fometimes,  previouHy  ' 
to  interment,  carried  to  a  meeting  ;  and  at  the  gmve 
a  paufc  is  generally  made  ;  on  both  which  occafions  it 
frequently  falls  out  that  one  or  more  friends  prefent 
have  foinewhat  to  exprefs  for  the  edification  of  thofe  who 
attend  ;  but  no  religious  rite  is  confidered  as  an  efientlal 
part  of  burial. 

Several  monthly-meetings  compofc  a  quarterly-rneef- 
ing.  At  the  quarterly-meeting  are  produced  written 
anfwers  from  the  monthly-meetings,  to  certain  queries 
refpedliiig  the  condud  of  their  members,  and  the  meet¬ 
ing’s  care  over  them.  The  a'ceounts  thus  received  are 
digefted  into  one,  which  is  fent,  alfo  in  the  form 
anfwers  to  queries,  by  reprefentatives,  to  the  yearly- 
meeting.—  Appeals  from  the  judgment  of  monthly-meet¬ 
ings  arc  brought  to  the  quarterly-meetings ;  whofe 
bulinefs  alfo  it  is  to  aflifl  in  any  difficult  cafe,  or  where 
reniiffiiefs  appears  in  the  care  of  the  monthly-inectiiigs 
over  the  individuals  who  compofe  theiUi 

“  The  yearly-meeting  h*as  th^  general  fiiperintcndance 
of  the  fociety  in  the  country  in  which  it  is  ellablifhed(c); 
and  therefore,  as  the  accounts  which  it  receives  dif- 
cover  the  Hate  of  inferior  meetings,  as  particular  exi¬ 
gencies  require,  or  as  the  meeting  is  imprefled  with  a 
fenfe  of  duty,  it  gives  forth  its  advice,  makes  fiicli 
regulations  as  appear  to  be  requifite,  or  excites  to  the 
obfervance  of  thofe  already  made ;  and  fometimes 
appoints  committees  to  vifit  thofe  quarterly-meetings 
which  appear  to  be  in  need  of  immediate  help.  Ap¬ 
peals  from  the  judgment  of  quarterly-meetings  are 
here  finally  determined  ;  and  a  brotherly  correfpon- 
deiicc,  by  epilUes,  is  maintained  with  other  yearly- 
meetings. 

“  III  this  place  it  Is  proper  to  add,  that  as  we  believe 
women  may  be  rightly  called  to  the  work  of  the  minl- 
ftry,  we  alfo  think,  that  to  them  belongs  a  fhare  in  the 
fupport  of  our  Chriilian  dlfcipline  ;  and  that  fome  parts 
of  it,  wherein  their  own  fex  is  concerned,  devolve  on 
them  with  peculiar  propriety.  Acooidingly  they  have 
mo!ithly,  quarterly,  and  yearly-meetings  of  their  own 
fex,  held  at  the  fame  tune  and  in  the  fame  place  with 
thofe  of  the  men  5  but  fepdrately,  and  without  the 
power  of  ‘making  rules :  and  it  may  be  remarked,  that 
during  the  perfecUtlons,  which  in  the  Lilt  century  occa- 
fioiied  the  imprifonment  of  fo  many  of  the  men,  thecai^ 
of  the  poor  often  fell  on  the  women,  and  Was  by  tliem 
fatijfa^torily  adminillered. 

“  In  Order  that  thofe  who  are  in  the  fitintinn  of  mi- 
iiillers  may  have  the  tender  fympatliy  and  coinifel  of 
thofe  of  either  fex,  who,  by  tlielr  experience  in  the 
work  of  religion,  are  qualified  for  that  fervice  ;  the 
monthly-meetlngB  arc  advifed  to  fcle6l  fuch,  under  tlie 
denomination  of  reefers,  Thefe,  and  miiiillers  approved 
by  their  monthly-meetings  (d),  have  meetings  peculiar 
to  tlicmfclves,  called  meetings  of  minillcrs  and  elders  ; 

5  A  in 


(c)  There  arefeven  yearly  meetings,  viz.  ill,  Eondoii,  to  which  come  reprefentatives  from  Ireland  5  2d,  Xess- 
Englmid;  3d,  New-York  ;  4tli,  Peiinfylvaiiia  and  New-Jerfey  ;  5th,  Maryland;  6th,  Virginia  ;  7th,  the  Carollnas 

imd  Georgia.”  ^  .  .  ,*11 

(d)  ‘‘  Thofe  who  believe  themfelves  required  to  fpeak  in  rtieetings  for  worlliip,  are  not  immediatHy  acknow¬ 
ledged  as  miniilers  by  their  monthly-meetings  ;  but  time  h  taken  for  judgment,  that  the  meeting  may  be  fatif- 
fied  of  their  call  and  qualification.  It  will  alfo  fometimes  happen,  that  fuch  as  are  not  approved,  will  obtrude 
themfelves  as  miiiifiers,  to  the  grief  of  their  brethren  ;  but  much  IbrbearaHCC  is  ufed  towards  thefe,  before  the 
^fapprebatiori  of  the  meeting  Is^ublicly  tellified.” 


Q_U  A 


Quaker,  in  winch  they  have  an  opportunity  of  exciting  each 
.  other  to  a  difeharge  of  their  fevcral  duties,  and  of  ex¬ 
tending  advice  to  thofe  who  may  appear  w'eak,  without 
any  needlefs  expofure.  Thtfe  meetings  are  generally 
held  in  the  compafs  of  each  monthly,  quarterly,  and 
yearly-meeting.  They  are  conduced  by  rults^  pre- 
feribed  by  the  yearly-meeting,  and  have  no  authority  to 
make  any  alteration  or  addition  to  them.  The  mem¬ 
bers  of  them  unite  with  their  brethren  in  the  meetings 
for  difciplinc,  and  are  equally  accountable  to  the  latter 
for  their  condudl. 

It  is  to  a  meeting  of  this  kind  held  in  London, 
called  the  fecond-day  morning. meeting,  that  the  revifal  of 
manuferipts  concerning  our  principles,  previoufly  to 
publication,  is  intriifled  by  the  yearly. meeting  held  in 
London  ;  and  alfo  the  granting,  in  the  intervals  of  the 
yearly-meeting,  certificates  of  approbation  to  fuch  mi- 
nlfters  as  are  concerned  to  travel  in  the  w'ork  of  the 
miniftry  in  foreign  parts.  When  a  vifit  of  this  kind 
doth  not  extend  beyond  Great  Britain,  a  certifi¬ 
cate  from  the  monthly. meeting  of  which  the  mini- 
fter  is  a  member  is  fuHicient ;  if  to  Ireland,  the  con¬ 
currence  of  the  quarterly-meeting  is  alio  required. 
Regulations  of  fimilar  tendency  obtain  in  other  yearly- 
meetings. 

“  The  yearly-meeting  held  in  London,  in  the  year 
1675,  appointed  a  meeting  to  be  held  in  that  city,  for 
the  purpole  of  advlfing  and  afiifting  in  cafes  of  fuffer- 
ing  for  confcience  fake,  which  hath  continued  with 
great  ufe  to  the  fociety  to  this  day.  It  is  compofed 
of  friends  under  the  -name  of  correfpondents,  chofen  by 
the  feveral  quarterly-meetings,  and  w'ho  refide  in  or 
near  the  city.  The  fame  meetings  alfo  appoiiit  mem¬ 
bers  of  their  own  In  the  country  as  correfpondents,  who 
are  to  join  their  brethren  in  London  on  emergency. 
The  names  of  all  thefe  correfpondents,  previous  to  their 
being  recorded  as  fuch,  are  fiibmitted  to  the  approba- 
tion  of  the  yearly-meeting.  Thofe  of  the  men  who  are 
approved  minifters  are  alfo  members  of  this  meeting, 
which  is  called  the  meeting  iox  fujfer  'ings  ;  a  name  arifiiig 
from  its  original  purpofc,  which  is  not  yet  become  en¬ 
tirely  obfelete. 

“  The  yearly'-mceting  has  Intrufted  the  meeting  for 
fufferings  w’ith  the  care  of  printing  and  diflnbuting 
books,  and  with  the  management  of  its  ftock ;  and 
confidered  as  a  {landing  committee  of  the  yearly- 
meeting,  it  hath  a  general  care  of  whatever  may  arife, 
during  the  inter/als  of  that  meeting,  afic£ling  the  fo- 
ciety,  and  requiring  immediate  attention  :  particularly 
of  thofe  circumftances  which  may  occaiion  an  applica¬ 
tion  to  governmesit. 

‘‘  There  is  not  In  any  of  the  meetings  w’hich  have 
been  mentioned  any  pielident,  as  W’e  btlicve  that  Di¬ 
vine  Wifdom  alone  ought  to  pi  efide  ;  nor  hath  any  ntem- 
ber  a  right  to  claim  prc-einineiice  over  the  rell.  1  he 
office  of  clerk,  wdth  a  few  exceptions,  is  undertaken 
voluntarily  by  fome  member  \  as  is  alfo  the  keeping 
^  of  the  records.  Where  thefe  are  very  voliirrnnous, 

and  require  a  houfe  for  their  depofite  (as  is  the  cafe 
in  London,  where  the  general  records  of  the  fociety  in 
Great  Britain  are  kept),  a  clerk  is  hired  to  have  the 
care  of  them  ;  but  ex,rept  a  few  clerks  of  this  kind, 
and  perfoKs  who  have  the  care  of  mceting-houfes,  none 
feceiye  any  ftipend  or  gratuity  for  their  fcrvices  in  our 
idigioug  fociety.’^ 
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It  is  remarkable,  that  all  the  fettlements  of  the  Eu- 
ropeans  in  America,  except  the  Quaker  fcttlement  of 
Pennfylvania,  were  made  by  force  of  arms,  with  very  little 
regard  to  any  prior  title  in  the  natives.  The  kings  of 
Spain,  Portugal,  France,  and  Britain,  together  with 
the  States  of  Holland,  then  the  only  maritime  powers, 
gave  grant?  of  fuch  paits  of  America  as  their  people 
could  lay  hold  on,  {liidying  only  to  avoid  interference 
with  their  European  neighbours.  But  Mr  Penn,  being 
a  Quaker,  did  not  think  his  power  from  King  Cha.  11. 
a  fufheient  title  to  the  country  fince  called  Pennfylvania  r 
He  therefore  affembled  the  fachems  or  princes  then  in 
that  country,  and  purchafed  from  them  the  extent  of 
land  that  he  wanted.  The  government  of  this  province 
is  moftly  in  the  hands  of  the  Quakers,  who  never  have 
any  quarrels  with  the  natives.  When  they  defire  to 
extend  their  fettlements,  they  purchafe  new  lands  of 
the  fachems,  never  taking  any  thing  from  them  by 
force.  How  unlike  Is  this  conduft  to  that  of  the  S[>a- 
niards,  who  murdered  millions  of  the  natives  of  Mexico, 

Terra  Firma,  Peru,  Chili,  &c.  t 

QUALITY  is  a  word  which,  as  ufed  In 
cal  difqulfitions,  cannot  be  explained  by  any  periphi*alis. , by* 
That  which  is  expreffed  by  it  mull  be  brought  Into  the  Ariftotlc» 
immediate  view  of  the  fenfes  or  intellcdl,  and  the  name 
properly  applied,  or  he  who  is  a  llrangcr  to  the  word 
will  never  be  made  to  comprehend  its  meaning.  Ari- 
(lotle,  who  treated  it  as  a  general  conception  fecond  in 
order  among  the  ten  predicaments  or  categories  (fee  Ca- 
TtGOKv),  gives  feveral  cha  radlers  of  It;  but  though  they 
arc  all  in  fome  refpecls  jntl,  no  man  could  from  them, 
without  other  affillance,  learn  what  quality  is.  Thus  he 
tells  us  S't  tvx^TtnTrc  x*7a  ro  r  r  v;  Enh Si  * 

T>  /xetKKov  y.xi  T9  nrht>  tx  roiX-  And  again,  0\u''ia  St  « 

/xoix  yxclx  fjioyx^  rare  f  yiytTXt'  yx^  V.t^'n 

ov)c  (rh  awo  ov^fv,  h  xaV  0  t  nv  f<r7iv. 

When  a  man  comprehends,  by  means  of  his  fenfes 
and  intelledl,  what  It  is  which  the  wbixl  quality  denotes, 
he  will  indeed  perceive  that  the  firll  of  thefe  charadleis 
is  applicable  to  fome  qualities  and  not  to  other? ;  that 
the  fecond  is  more  applicable  to  quantity  than  to  quality  ; 
and  that  it  is  only  the  third  which  can  with  propiiety 
be  couCdcred  as  the  general  charaftcriilic  of  this  predi¬ 
cament.  Thus  when  we  have  learned  by  our  fenfe  of 
fight  that  vuhitentjs  is  a  quality  of  fiiow,  and  hheknefs  of 
coal ;  and  by  means  of  obfervation  and  refledlion,  that 
wif  dom  is  a  quality  of  one  man  and  folly  of  another — we 
mud  admit  that  the  fenfible  quality  of  the  fnovv  Is  con* 
trafy  to  that  of  the  coal,  and  the  iiitelledlual  quality  of 
wifdom  contrary  to  that  of  folly.  There  is,  however^ 
no  contrariety  between  wifdom  and  whitenefs  or  hlach^ 
nefsy  nor  between  hardnf  or  fftnf^  and  any  particular 
colou'  i  for  fenfible  and  intelledliial  qualities  can  never 
be  compared  ;  and  it  is  not  eafy,  if  pofTiblc,  to  make  a 
comparifon  between  qualities  perceptible  only  by  diffe¬ 
rent  fenfes ;  Nay,  among  qualities  perceptible  by  the 
ffime  fenfe,  we  often  meet  with  a  difference  v.'liere  there 
is  no  contrariety ;  for  though  the  of  a  cube  is  d'f* 

fereat  from  that  of  a  fthere^  and  the  figure  of  a  fquare 
from  that  of  a  circle^  the  fphere  is  not  contrary  to  the 
cube,  nor  the  circle  to  the  fqnare. 

His  lecond  charadlerillic  of  this  genns  is  ffill  lefs  pix5* 
per  than  the  f  rll.  It  is  indeed  true  that  fome  qualities 
admit  of  uitenfon  and  remfjwn  ;  for  fnow  is  whiter  thair 
paper,  and  one  woman  is  handfomer  than  another ;  but 
4  cf 


f  Qu»t!?y.  of  l!i<  fp«cics  of  qiialitv  cnllwl  /snri'vre  cannot  predi- 
cate  either  mere  or  lejs.  A  crown-piece  may  have  as 
much  of  the  circular  quality  in  it  as  the  plane  of  the 
equator,  and  a  muflcct-bulkt  as  much  of  the  fpherical 
qual'iU  as  the  orb  of  the  fun.  It  is  indeed  a  property 
of  all  quantity  to  admit  of  hitenfion  and  remijjion  ;  and 
therefore  this  ought  to  have  been  given  as  the  cliarac- 
ter  not  of  the  fecond  but  of  the  third  categor)".  Sec 

%  Quaktity,  .r  /.  f  •  / 

Kf>diiiie  That  it  Is  only  from  a  companfon  of  Iheir  qunlUtes  that 
known  but  things  are  denominated  like  or  unlike^  or  that  one  thing  can- 
^uadtics.  ^ot%fjevih!e  anolh  c  hut  in  fome  qua\dy,  is  indeed  a  jufl 
obfervation.  Wc  know  nothing  diredlly  but  qualities 
fenlible  and  intelleaual  (fee  Metaphysics,  149, 

I ^5  and  thefe  have  no  refemblance 

to  each  other,  we  conclude  tliat  body  or  matter,  the 
fubjea  of  the  former,  is  a  being  unlike  mind,  tlic  fub- 
\cdi  of  the  latter.  Even  of  bodies  themfelves  we  can 
£ay,  that  one  is  like  or  unlike  another  only  by  virtue  of 
their  qualities.  A  ball'  of  ivory  refembles  a  ball  of  fnow 
ill  \ts Jii^ure  and  colour^  but  not  in  \is  co/dnefs  01  hardnefs, 
a  ball  of  lead  may  ref^emble  a  hall  of  fnow  in  its  fgure 
and  coidnefs^  but  not  in  its  colour ;  and  a  cube  of  ivoiy 
refembles  not  a  ball  of  lead  cither  In  figure,  colour,  or 
toidnejs.  The  mind  of  a  brute  refembles  that  of  a  man 
in  its  powers  of  fenjotwn  and  perception,  but  does  not 
refemble  it  in  the  powers  of  volition  and  reafoning ;  or 
;it  lead,  the  rcfemhlance,  in  this  latter  inftance,  is  very 
flight.  All  bodies  refemble  one  anotlier  in  being  folid 
and  extended,  and  all  minds  in  being  more  or  lefs  ac¬ 
tive,  Likenefs  or  unlikenefs  therefore  is  the  univerfal 
charafterlllic  of  the  category  quality. 

Tmporfant  Ariftotle  has  otlicr  fpeculations  rcfpefting  quality, 
v\’hich  are  worthy  of  notice.  He  dillingulfhcs  bet\\cen 
^jualiey,  qualities  which  are  ejjential  and  thofe  which  are  acciden¬ 
tal ;  between  qualluee  which  are  natural  and^  thofe 
which  are  acquired  ;  and  he  fpeaks  of  the  qualities  of 
capacity  and  thofe  of  completion.  Estenfion  figure  in 
general  arc  qualities  effcntial  to  all  bodies  ^  but  a  parti¬ 
cular  extenfion,  fuch  as  an  inch  or  an  ell,  and  p,  particu¬ 
lar  fgure,  fuch  as  a  cube  or  a  fphere,  are  qualities  acci- 
dental  to  bodies.  Among  the  natural  qualities  of  glafs 
it  is  one  to  iraiifmlt  objeds  of  vifion  ;  but  to  enlarge 
thefe  obje£t8  is  an  adventitious  or  acquired  quality,  1  he 
fame  quality  may  be  natural  in  one  fubftaiice,  as  atti  ac¬ 
tion  in  the  magnet ;  and  acquired  in  another,  as  the 
fame  attradion  in  the  magnetic  bar.  Docility  may  be 
called  a  quality  natural  to  the  mind  of  man,  feleiice  an 
acquired  one.  To  underftand  what  he  means^  by  quali- 
ties  of  capacity  and  completion.  It  may  be  fiifficient  to  ob- 
ferve  that  eyery*^  piece' of  iron  has  the  qualities  of  a  ra- 
ZOT  in  capacity,  becaufe  it  may  be  converted  into  fteel, 
and  formed  into  a  razor;  when  it  is  fo  formed,  it  has, 
in  the  language  of  this  fage,  the  quality  of  a  razor  in 
completion.  Among  the  qualities  of  capacity  and  comple¬ 
tion,  the  rnofl  Important,  and  what  may  lead  to  intered- 
ing  fpeculationa,  is  the  reafoning  faculty  of  man.  ^  A 
capacity  of  reafoning  Is  cfl'eiitial  to  the  human  mind  5 
but  the  completion  of  this  capacity  or  aBual  reafoning  is 
not,  otherwife  infants  and  perfons  ajleep  would  be  ex- 
4  duded  from  the  human  fpecies. 

Owlocked  Mr  Locke  has  puzzled  hl$  readers,  and  perhaps  lum- 
by  l.ocke.  queftion  refpefting  the  fpecles  of  an  idiot 

•  Book  IV*  Dj.  changeling,  whom  he  pronounces  to  be  fomething 
a  man  and  a  brute  It  Is  not  often  that  w^e 


Quality. 


feel  ourfelves  Inclined  to  regret  Locke’s  Ignorance  of 
Aridotle’s  didinftiona  ;  but  we  cannot  help  tliinking, ' 
that  had  the  Brltifli  philofopher  attended  to  the  Stagy* 
rite’s  account  of  qualities  ih  capacity  and  qualities  in 
completion,  this  perplexing  qiiedion  would  never  liavc 
been  darted.  It  is  jiiflly  obferved  in  the  EJfay  or: Hu¬ 
man  Underjlanding,  that  of  real  ejftnces  we  know  no¬ 
thing  :  but  that  every^  man  felecls  a  certain  number  of 
qualities  which  he  has  always  perceived  united  In  certain 
beings  ;  and  forming  thefe  into  one  coinplex  conception, 
gives  to  tins  conception  a  fpedfic  name,  which  he  ap¬ 
plies  to  every  being  in  wlilch  lie  finds  thofe  qualities  ^ 
united.  This  is  undoubtedly  the  procefs  of  tlie  mind  in  Strange 
forming  genera  and  fpecies  ;  and  as  the  excellent  anthoi  c(h4c. 
rcfiifes  the  name  of  man  to  the  changeling,  it 
that  the  complex  conception,  to  which  he  gives  that 
name,  mud  imply  rationoAty  or  the  aSuai exercife  of  1  ca- 
foii.  But  tin's  limitation  wall  exclude  many  beings  fronv 
the  fpccies  man,  whom  Mr  Locke  certainly  confideied  as 
men  and  w'omen.  Not  to  mention  iiifaiits  and  perfons 
ill  found  deep,  how  Hiall  we  clafs  thofe  who,  after  ha¬ 
ving  lived  30  or  40  years  in  the  full  exercife  of  rcafon, 
have  been  fuddcnly  01  by  degrees  deprived  of  it  by  fomc 
r1iTnrftf*r  in  tliP  hraill  ? 


From  Mailb’rough’s  eyes  the  dreams  of  dotage  flow; 

And  Sw  ift  expires  a  driveller  and  a  lliow. 

Johnson. 

But  were  the  hero  and  the  w'it  in  thofe  deplorable  cir- 
cumdaiiccs  excluded  from  the  human  fpccies,  and  clafleJ 
between  men  and  bioites  ?  No  finely  ;  they  were  both 
acknowledged  to  he  men,  bccaufc  tliey  were  known  to 
have  the  quality  of  reafon  in  what  Aridotlc  would  have 
called  capacity.  Their  dotage  and  drivelling  onginated 
from  fomc  difordcr  in  their  bodies,  probably  in  the  re¬ 
gion  of  the  brain  ;  and  Locke  liimfelf  contends  that  no 
defedf  in  body  is  fuflicient  to  degrade  a  perfon  from  the 
rank  of  manhood.  Again,  lunatics  have  the  exercife  of 
reafon,  except  at  new  and  full  moon.  Are  thefe  un¬ 
happy  beings  fometimes  men  and  fometimes  a  fpecles 
by  themfelvcs  between  men  and  brutes  ? 

It  appears,  therefore,  ih^i  not  the  actual  exercife 
reafon,  but  reafon  in  capacity,  ought  to  be  included  in 
the  complex  conception  to  which  we  give  the  fpecihe 
name  of  man,  as  fomc  of  thegreatell  men  that  ever  lived  the  human 
have  been  during  paits  of  their  lives  deprived  of  the  species, 
power  of  actual  reafoning.  This,  however.  It  will  be 
faid,  does  not  remove  the  dlfliculty  ;  for  the  occafional 
exercife  of  reafon  in  lunatics,  and  the  great  exertions  of 
it  in  fuch  men  as  Swift  and  Marlborough,  fliow  that 
they  had  it  In  capacity  at  all  times ;  whereas  we  have  no 
evidence  that  changelings  liave  even  a  capacity  (yf  rea- 
foiiing  at  any  time,  fince  they  never  do  a  rational  adion, 
nor  ever  utter  a  fcntcncc  to  the  piirpafe.  'fhat  we  have 
no  direa  and  pofitive  evidence  of  the  minds  of  change- 
lings  being  capable  of  reafoning,  wxre  they  fupplied 
W'ith  proper  organs,  mull  be  granted  ;  but  the  probabi¬ 
lities  of  their  being  fo  are  many  and  great.  We  know 
by  experience  that  the  actual  exercife  of  reafon  may  be 
interrupted  by  an  occafional  and  accidental  prcffnie  on 
the  brain  ;  and  therefore  wx  cannot  doubt  but  that  if 
this  preflure  were  rendered  permanent  by  any  wrong 
configuration  of  the  flcull  given  to  it  in  the  womb,  or 
in  the  ad  of  being  born  into  the  w  orld,  an  Infant,  witli 
a  mind  capable  of  reafoning  by  means  of  proper  organs, 

5  A  2  would 
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CfuSiVity  would  hy  this  accident  be  rendered,  tbrouQ^li  the  whole 
il  of  life,  an  idiot  or  changeling.  That  idiotifm  is  caufed 
Qnaijg.  accidents,  and  is  not  the  quality  of  an  inferior 

t  mind  occafionally  given  to  a  humaa  body,  will  at  lead 

7  feem  probable  from  the  following  confiderations. 

Tnie  doc-  It  does  not  appear  that  an  animal  body  can  live  and 
time.  move  but  wdiile  it  is  a6linted  by  fome  mind.  Whence 
then  does  tlm  unborn  infant  derive  its  mind  ?  It  inrili: 
be  either  immediately  from  God,  or  e.v  Iraduce  from  its 
parents  ;  but  if  the  mind  of  man  be  immaterial,  it  can¬ 
not  be  efc  traduce.  Now,  as  idiots  are  very  few  in  num¬ 
ber  when  compared  with  the  racional  part  of  the  human 
fpecies,  and  a?  God  in  the  government  of  tliis  'Aoild 
aCfs  not  by  partial  but  by  general  laws  ;  we  miift  con¬ 
clude  that  the  law’  w^hich  he  has  eflabliflied  refpeiting 
tlie  union  of  mind  and  matter,  is,  that  human  bodies 
fhall  be  aiiivnated  wdth  minds  endowed  with  a  capacity 
of  rcafoning,  and  that  tliofc  wlio  never  exert  this  capa¬ 
city  are  prevented  by  fome  fuch  accident  as  we  have 
afiigned. 

For  a  further  account  of  qualities,  why  they  are  fiip- 
pofed  to  inhere  iii  fome  fiibjed,  together  w'ith  the  iifiial 
diRin6tlon  between  tlie  primary  and  fecondary  qualities* 
of  matter,  fee  Metaphysics,  Part  II.  Chap.  1. 

Chemical  ^r.iLiTiFS,  thofe  qualities,  principally  intro¬ 
duced  by  means  of  chemical  experiments,  as  tumigation, 
amalgamation,  cupellation,  volatilizati%>ii,  precipitation, 
See. 

Q^tality,  is  alfo  ufed  for  a  kind  of  title  given  to 
'Certain  perfons,  in  regard  of  their  territories,  ligniories, 
or  other  pretenfions. 

QUANGA,  See  Capra. 

QUANG-pikg-fou,  a  city  in  China,  is  fituated  in 
the  northern  part  of  the  province  of  Pe-tcheli,  between 
the  provinces  of  Chang- tong  and  Ho-nan,  and  has  nine 
cities  of  the  third  clafs  dependent  on  it ;  all  its  plains 
are  w’ell  v/atered  by  rivers.  Among  its  temples,  there 
is  one  dedicated  to  thofe  men  who,  as  the  Cliiuefe 
pretend,  difeovered  the  fccret  of  rendering  themfelves 
immortal. 

QUANGSI,  a  province  of  China,  bounded  on  the 
north  by  Koe-Tcheau  and  Hu-Q^ang  ;  on  the  call,  by 
Yunan  and  Quantong  ;  on  the  fouth,  by  the  fame  and 
Ton-quin  ;  and  on  the  weft,  by  Yun-nan.  It  produces 
great  plenty  of  ric.e,  being  wintered  by  feveml  large  ri¬ 
vers.  The  fouthern  part*  is  a  ftat  country,  and  w'ell  cul¬ 
tivated  ;  but  the  northern  is  full  of  mountains  covered 
with  trees.  It  contains  njines  of  all  forts  ;  and  there 
is  a  gold-mine  lately  opened.  The  capital  town  is 
G^ie-liiig. 

very  fingular  tree,  fayS  GroGer,  grows  in  this 
province  ;  inftead  of  pith,  it  contains  a  foft  pulp,  which 
yields  a  kind  of  flour :  the  bread  made  of  it  is  faid  to 
be  exceedingly  good.  Bcfides  paroquets,  hedgehogs, 
porcupines,  and  rhinocerofes,  a  prodigious  number  of 
Avild  animals,  cui'ious  birds,  and  uncommon  infeds,  are 
found  here. 

This  province  contains  12  villages  of  the  firft  clafs, 
and  80  of  the  fecond  and  third.  ^ 

QUANG-tong,  a  province  of  China,  bounded  oa 
the  eaft  by  Kiang-ft  and  Fokien  ;  on  the  fouth,  by  the 
ocean  ;  and  on  the  weft,  by  Tonqiiin.  This  province 
is  diverfified  by  valleys  and  mountains  ;  and  yields  two 
crops  of  corn  in  a  year.  It  abounds  in  gold,  jewels,  filk, 
fearls,  tin,  quickfilver,  fugar,  brafs,  iron^  fteel,  fait- 


petre,  ebony,  and  fevetal  forts  of  odoriferous  wood;  be- 
Tides  fruits  of  all  forts  proper  to  the  climate.  They  ~’Y’— ^ 
have  a  prodigious  number  of  ducks,  whofe  eggs  they 
hatch  in  ovens and  a  tree,  whofe  w’ood  is  remarkably 
hard  and  heavy,  and  thence  called  i^on-zvood,  'Ifie 
mountains  are  covered  with  a  fort  of  ofiers  wdiich  creep 
along  the  ground,  and  of  which  they  make  bafitets,  hur¬ 
dles,  matts,  and  ropes. 

^  Although  the  climate  of  this,  province  is  warm,  tlic- 
air  is  pure,  and  the  people  are  robiift  and  healthy.  They 
are  very  indiiftnous  ;  and  It  mull  be  allowed  that  they 
poffefs  in  an  eminent  degree  the  taleiA  of  imitation  ;  if 
they  are  only  iliowm  any  of  our  European  works,  they- 
execute  ethers  like  tlicm  with  the  mxiil  furprifnig  exact- 
iiefs.  This  province  fuftcred  much  dvirin-;  tlie  civil 
w'ars ;  but  at  prtfeni  it  is  one  ol  the*  moft  ftourilhin-]^ 
in  the  empire  ;  and,  as  it  is  at  a  grc'at  diibuce  from 
court,  its  goveriiineiit  is  one  of  the  moft  important. 

This  province  is  divided  into  ten  diltriets,  which  con¬ 
tain  10  cities  of  the  hrll  dufs,  and  84  of  the  fecond  and 
third.  Canton  is  the  capital  town.  j 

QLTi\N  ITTY,  as  explained  by  the  great  Engliih  Quantity 
lexicographer,  is  that  property  of  any'thiiig  which 
may  he  increafed  or  diminilhcd.  This  interpretation  of 
the  u>'/rd  is  certainly  juft,  and  for  the  purpofes  of  com¬ 
mon  couverftitioait  is  futhdently  determinate  ;  but  the 
man  of  fcience  may  expect  to  find  in  a  \vork  like  ours 
a  definition  of  the  thin^  ftgnified.  This,  how'cver,  can¬ 
not  be  given  him.  A  logical  definition  confifts  of  the 
^enus  under  which  the  thing  defined  is  ranked,  and  the 
J/>cci/lc  difference  (fee  Logic,  2c,  kc.)  ;  bat  quanti¬ 
ty  is  mnked  imder  no  genus.  In  that  fchool  wdiere 
fuch  de.finitions  w'erc  nuft  valued,  it  w'as  conftdered  as- 
one  of  the  ten  cate*rones^  or  geneiul  conceptions,  under 
w’hich  all  the  objects  of  human  appreliciifion  w^ere  miif- 
tered,  likefoldiers  in  an  army  (fee Categoicy  and  Phi¬ 
losophy,  22.)  On  this  account,  even  Ariilotle 
himfclf,  who  delighted  in  definitions,  and  w’as  not  eaft- 
ly  deterred  from  a  favourite  purfiiit,  could  not  confill-  2 
ently  with  his  own  rules  attempt  to  define  quantity, 
churaaerizes  it,  hoivever,  in  fcveral  parts  of  his  w’orks  ; 
and  particularly  in  the  15th  chapter  of  the  4th  book  of  “ 
his  metaphyfics,  where  he  gives  the  following  account 
of  the  three  firft  categories  :  (tttv  yoiQ,  cy  jjaa.  x*‘ 

y  »:*  ro:chc  /uiu  i^rx  Si,uY  ro  rrocoY  fv.  Tin’ll  are 

the  famPy  of  which  the  substance  is  one  ;  ftmilar^  of 
which  the  quality  is  one  ;  equals  of  which  tlie  quan¬ 
tity  is  one.  Again,  he  tells  ns^,  that  the  chief  charac-  *  , 

teriftic  of  quantity  is,  that  it  may  be  denominated 
and  unequal,  ^ 

That  any  man  can  become  wifer  by  reading  fuch  de¬ 
scriptions  as  thefc,  none  but  an  idolater  of  Ariftotle 
will  fuppofe.  J  here  is,  indeed,  no  periphrafts  by 
whic]>  wc  can  explain  wliat  is  meant  by  quantity  to 
tliofe  who  have  not  previoidly  formed  fuch  a  notion.— 

All  that  can  be  done  by  making  the  attempt  is  only  ^to^ 
fettle  language,  by  ftating  exadly  the  cafes  in  which, 
we  ufe  tliis  word  in  the  greateft  conformity  to  general 
cuftom  ;  for  there  is  a  laxnefs  or  carelefsnefs  of  expref- 
fion  in  the  language  of  moft  men,  and  our  notions  arc 
frequently  communicated  by  fpcech  in  a  way  by  no  ^ 
means  precife  ;  fo  that  it  is  often  a  great  chance  that 
the  notions  excited  in  the  mind  of  the  hearer  are  nor 
exaeft  counterparts  of  thofe  in  the  mind  of  the 
fpeaker. 


The 
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Quantity.  Tlw  underftandin»s  of  men  differ  in  nothing  more  kind,  that  the  greatnefs  of  a  favour  is  in  the  dired  Quantity* 

V - ^  remarkably  than  in  their  power  of  ablli-aftion,  and  of  compound  ratio  of  the  fervice  performed  and  the  dig-'  v— -» 

rapidly  forming  conceptions  fo  general  and  limple  as  nky  of  the  performer,  and  the  inverfe  ratio  of  die 

not  to  be  clogged  with  diflinguifhing  circumftances,  t^it  ^“d  rank  of  the  receiver  ;  that  the  value  o.  a  ciia-i,„j}fope].;y 

which  may  be  differeiit  in  dilFerent  minds  while  uttering  radcr  is  iu  the  compound  latio  of  the  talents  and  virtue,  introduced 

and  hearing  the  fame  words  :  and  it  is  of  great  confe-  dc. ;  and  he  has  delivered  a  number  of  tomiai 
quence  to  a  man  of  feientific  habits,  either  to  cultivate^  fitions  on  the  mofl  iuterclling  qneitions  in  morals,  couch-  •> 
if  polTible,  this  talent,  or  to  fuperfede  its  ufe,  by  fludi-  cd  in  this  mathematical  language,  atid  even  expveiled  by 
oully  forming  to  himfelf  notions  of  the  mod  important  algebraic  feirmiilx.  ^  But  this  is  mere  play,  and  convey* 
univerjitls  in  his  own  couvfe  of  contemplation,  by  care-  ao  inftrinftioii.  We  underiland  the  words;  they  con- 
ful  abltraction  of  every  thing  extraneous.  His  Ian-  tain  no  abfuidity;  and  in  as  far  as  they  haee  a  fenfe,  wr; 
guage  by  this  means  becomes  doublv  inflrndive  by  its  believe  the  propofilioiis  to  dc  true,  irut  they  give  no 
extreme  pncifion  ;  and  he  will  even  judge  with  greater  greater  precifion  to  our  fentimeiits  than  the  more  ufual 
certainty  of  notions  intended  to  be  cornmnnicated  by  expielfions  wouid  do.  It  we  attend  cloicly  to  the 
the  more  flovenly  language  of  another  perfon.  me.iniiig  of  any  one  of  fucli  propolitions,  we  fnall  find 

We  cannot  fay  that  there  is  mneh  ambiguity  in  tlie  that  it  only  expreiTes  fome  vague  and  indiflina  notions 
general  life  of  the  term  qmntlty  :  But  heie,  as  in  all  of  degrees  of  thofc  emotions,  fciitiments,  or  qualities, 
other  cafes,  a  love  of  rcfniement,  of  novelty,  and  fre-  vvhieli  would  be  juk  as  well  conceived  by  means  of  the 
quently  of  vanity,  aiul  the  wifh  of  appearing  ingenious  cxprefllons  of  ordinary  language  ;  and  that  it  is  only  by 
and  original,  have  made  men  take  advantage  of  even  o  lort  of  analogy  or  relcmblance  that  this  niathcmatieal 
the  fmail  latitude  witli  wliich  the  cartlek  nfe  of  the  language  conveys  any  notions  whatever  of  the  fiibjeas.  5 
word  will  fiirnifh  them,  to  amufe  themfelves  and  the  The  object  of  contemplation  to  the  mathematician  is  The 
public  by  giving  the  appearance  of  fcience  to  empty  not  whatever  is  fufeeptlblc  of  greyer  and  lcl8,^but 
founds.  ^  ^  ineariirable  ;  and  inatliematlcs  is  not  the  fcieiice 

The  fuSjeA  Mathematics  is  undoubtedly  ernployed  in  difeovenng  inagnitude,  in  its  molf  nbitrafted  and  gencial  accepta-gp  y 
of  mathe-  and  flating  many  relations  of  quantity  ;  and  it  is  in  this  tion,  but  of  magnitude  which  can  he  meafured.  It  is,  titles  thas 
miticaliea  alone  that  any  thing  is  contemplated  by  the  indeed,  the  sciencl  of  MtAstrR.'v,  ancF  whatevei 

inathematichin,  whether  in  geometry,  arithmetic,  or  al-  tveated  in  the  way  of  menfuration  is  treated  rnatliema- 
gtbra.  lienee  mathematics  has  been  called  tlic  fcicsce  tically.  Now,  in  the  difeourte  of  oidiiiury  lite  and 
of  quantity.  The  limplicity  of  the  object  of  the  ma-  ordinary  men,  many  things  are  called  quantities  which 
theniatieiaii’s  coiitemplaiion,  and  the  unpatalleled  di-  we  cannot  or  t/o  nc/t  meafurc.  1  his  is  the  cafe  in  the 
llmctnefs  with  which  lie  can  perceive  its  modifications,  inftances  already  given  of  the  affcdioiis  of  the  mind, 
have  enabled  him  to  eredt  a  body  of  fcience,  eminent  plealure,  pain,  beauty,  wifdora,  honour,  &c.  We  do 
not  only  for  its  certainty,  but  alfo  for  tlie  great  length  that  tliey  are  incapable  of  meafurc  ;  but  \\c 

to  wh'cli  he  can  carry  his  rc?.fon!ngs  without  danger  of  have  not  yet  been  able  to  meafinc  them,  nor  do  we 
error ;  and  tlie  intimate  connexion  whieli  this  fcience  think  of  meafnring  them  when  we  fpcak  rationally  and 
has  with  the  arts  of  life,  and  the  important  fervices  uicfiilly  about  them.  Wc  thcrefoie  do  not  coiifider 
which  it  has  performed,  have  pn  cured  it  a  mod  refptd-  them  mathematically. ;  nor  can  we  iDtrcditce  mathema- 
able  place  ;n  the  circle  of  the  fciences.  Ingenious  men  tied  precifion  into  our  dilcuflions  of  tlicie  fubjeds  till' 
have  availed  therafelves  of  this  pre-eminence  of  mathe*  can,  and  adiialiy  do,  meafurc  them.  ^  Peifons  who 
matics,  and  liave  endeavoured  to  procure  refped  for  ar-t  pj'ecile  in  their  expreUion  will  even  avoid  fuch  phrafcB- 
their  diiqiiilitioiis  on  other  fubjeds,  by  prefenting  them  on  tlicle  fubjeds  as  iuppofc,  or'ftridly  exprefs,  fuch 
to  the  public  as  branches  of  iiiathematical  fcience,  and  meafurenieni.  We  fliould  be  much  einbanaffed  how  to 
tficrefore  fufceptible  of  that  accuracy  and  certainty  anfwcr  the  qucllion,  How  mueli  pain  does  the  tooth- 
winch  are  its  peculiar  bo.aft.  Oar  moral  aftedions,  our  ache  give  yon  jnll  now  ;  and  how  much  is  it  eafier  linct 
lenlations,  our  intellediial  powers,  are  all  fufceptible  of  yeflcrclay  ?  k  et  the  aiifvver  (If  we  had  a  meafurc^ 
aiignuT.tatlon  and  dindimtion,  are  conceivable  as  greater  "ould  be  as  cafy  as  to  the  queftion.  How  many  guineas 
and  Itfs  when  Hated  togetlier,  and  are  familiarly  fpokcii  did  you  win  at  cards  ?  or  how  'tiuch  land  have  you 
of  as  admitting  of  degrees  of  coinparifon.  We  are  bouglit  ?  Nay,  though  we  fay  familiarly,  “  I  know 
perfedly  well  iinderftoo'd  when  we  lay  that  one  pain,  "ell  how  much  fuch  a  inisforliiuc  woidd  affed  you,'' 
heat,  grief,  kindnefs,  is  greater  than  another  ;  and  as  and  are  undei  flood  wlien  we  fay  it,  it  would  be  aukward 
this  is  the  diflingiiifliing  charaderiilic  of  quantity,  and  language  to  fay,  “  1  know  well  the  qiuantity  of  your 
as  quantity  is  the  fiibjed  of  mathematical  difeuffion,  wc  grief.”  It  is  in  vain,  therefore,  to  exped  mathematicd 
fuppofe  that  theft  fub'*eds  may  be  treated  mnthemati-  precifion  iu  our  difcoiirfe  or  conceptions  of  quantities  in 
cally.  Accordingly,  a  very  celebrated  and  excellent  '■'ne  luofc  abilradco.  fenfe.  biicli  precHion  is  confined 
7),.  Fran  philofopher*  has  laid,  among  many  things  of  the  fame  m  quantity  which  may  be  and  is  meafured  (a).  It  is- 

HuUiin' 
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(a)  To  talk  intelligibly  of  the  quantity  of  a  pain,  we  kiould  have  fome  flar.dard  by  which  to  meafure  it  >- 
fome  known  degree  of  it  fo  well  alcertained,  that  all  men,  when  talking  of  it,  Ihould  rnean  the  fame  thing.— 
And  we  Ihould  be  able  to  compare  other  degrees  of  pain  with  this,  lo  as  to  perceive  dillindly,  not  only  whether 
they  exceed  or  fall  fhort  of  it,  but  alfo  how  much,  or  in  what  proportion  ;  whether  by  an  half,  or  a  fifth,,  or 
tenth.  ' 


.Q..U,  A 
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<5uintUy.  onlytrlfling  with  the  imagination  when  we  cmj)l<^yroathc- 
matical  language  on  Aibjcftswhichhave  not  this  i»r<^y[HTty. 

It  will  therefore  be  of  fomc  fervice  in  fcicucc  to  dif- 
criminate  quantities  in  this  view  ;  to  point  out  what 
^  are  fufccptible  of  meafure,  and  what  are  not, 

Mcafuring  What  is  meafuring  ?  It  is  one  of  thefe  two  things :  It  is 
C*]>Uincd,  cither  finding  out  fome  known  magnitude  of  the  thing 
mcafured,  which  we  can  demonftrate  to  be  equal  to  it  $ 
or  to  hnd  a  known  magnitude  of  it,  which  being  ta¬ 
ken  fo  many  times  (hall  be  equal  to  it.  The  geometer 
meafiires  the  contents  of  a  parabolic  fpace  when  he  ex¬ 
hibits  a  parallelogram  of  known  dimenlions,  and  demon- 
Urates  that  thi*.  parallelogram  is  equal  to  the  parabolic 
fpace.  In  like  manner,  he  meafiires  the  folid  contents 
of  an  infinitely  extended  hyperbolic  fpindle,  when  he 
exhibits  a  cone  of  known  dimcnfions,  and  demonflrates 
that  three  of  thefe  cones  are  equal  to  the  fpindle. 

In  this  procefs  it  will  be  found  that  he  adlually  fub- 
dividcs  the  quantity  to  be  meafiired  into  parts  of  which 
it  confilts,  and  Hates  thefe  parts  as  adliially  making  up 
the  quantity,  fpecitying  each,  and  aHigning  its  boiin- 
daries.  He  goes  on  witli  it,  piece  by  piece,  demou- 
flrating  the  refpedlive  equalities  as  he  goes  along,  till  he 
has  exliaiifted  the  figure,  or  confidcred  all  its  parts. — 
When  he  meafiires  by  means  of  a  fnbnuiltiple,  as  when 
he  ihows  the  furface  of  a  fpliere  to  be  equal  to  four  of 
its  great  circles,  he  flops,  after  having  deiponflrated  the 
equality  of  one  of  thefe  circles  to  one  part  of  the  fur- 
face  :  then  he  demonflrates  that  there  are  other  three 
parts,  each  of  which  is  precifely  equal  to  the  one  he 
has  minutely  confidered.  In  this  part  of  the  proeefs 
he  exprefsly  affigns  the  whole  furface  into  its  diftiuCl 
portions,  of  which  he  demonflrates  the  equality. 

But  there  is  another  kind  of  geometrical  ineafuie- 
meiit  which  proceeds  on  a  very  different  princi])le. 
The  geometer  conceives  a  certain  individual  portion 
of  his  figure,  whether  line,  angle,  furface,  or  folid,  as 
known  in  refpefl  to  its  dimenfions.  He  conceives  this 
to  be  lifted  from  its  place^  and  again  laid  down  on  the 
adjoining  part  of  the  figure,  and  that  it  is  equal  to  the 
part  which  it  now  covers ;  and  therefore  that  this  part 
together  with  the  firfl  is  double  of  tlie  firft  :  he  lifts  it 
again,  and  lays  it  down  on  the  next  adjoining  part, 
and  affirms  that  this,  added  to  the  two  former,  make 
up  u  quantity  triple  of  the  firfl.  He  goes  on  in  this 
way,  making  fimilar  inferences,  till  he  can  dtmoaflrate 
that  he  has  in  this  manner  covered  the  whole  figure  by 
twenty  applications,  and  that  his  moveable  figure  will 
cover  no  more;  and  he  affirms  that  the  figure  is  twenty 
times  the  part  employed. 

This  mode  is  precifely  fimilar  to  the  manner  of  prac¬ 
tical  meafurement  in  common  life:  we  apply  a  foot-rule 
fucceffively  to  two  lines,  and  find  that  30  applications 
^  exhaufl  the  one,  while  it  requires  35  to  exhaufl  the 

Euclid’s  other.  We  fay,  therefore,  tliat  the  one  line  is  30  and 

fourth  pro-  the  other  35  feet  long ;  and  that  thefe  two  lines  arc  to 
poIitioH.  each  other  in  the  ratio  of  30  to  35.  Having  meafured 

two  ffiortcr  lines  by  a  fimilar  application  of  a  flick  of 
an  inch  long  30  times  to  the  one  and  35  timer  to  the 
other,  w'c  fay  that  the  ratio  of  tlie  tw'o  firft  lines  is  the 
fame  with  that  of  the  two  laft.  Euclid  has  taken  this 
method  •f  demonftrating  the  fourth  propofition  of  the 
firft  book  of  his  celebrated  elements. 

But  all  this  procefs  is  a  ficlion  of  the  mind,  and  it  Is 
tlie  fidlion  of  an  ImpoffibiKty.  It  is  even  inconceivable ^ 


O,  U  A 


that  is,  w'C  emmi  m  Jm^iginatlcm  mako  this 
of  one  figure  to  another  j  and  w’-e  prefume  to  fay,  that, 
if  the  elements  of  geometry  cannot  be  demonftrated  in 
fome  other  way,  the  fclencc  has  not  that  title  to  pure,  ab- 
ftra6l,  and  infallible  knowledge,  wdilch  is  ufually  allowed 
it.  We  cannot  /uf>f>o/e  one  of  the  triangles  lifted  and  laid 
on  the  other,  without  fuppofing  it  fomething  different 
from  a  triangle  in  abfiraSo,  The  individuality  of  fuch 
a  triangle  conilfts  folely  in  its  being  In  the  preeife  place 
where  it  is,  and  in  occupying  tbat  portion  of  fpace* 

If  \yc  could  diftiudlly  conceive  otherwiTe,  %vc  fhould 
perceive  that,  when  we  have  lifted  the  triangle  from  its 
place,  and  applied  it  to  the  other,  it  is  gone  from  its 
former  place,  and  that  there  is  no  longer  a  trianglo 
there,  I’his  is  Inconceivable,  and  fpace  httz  ahvays  been 
acknowledged  to  be  immoveable.  There  ia  therefore 
fomc  logical  defeft  in  Euclid’s  demonftration.  We  ap¬ 
prehend  th.at  he  is  labouring  to  demonftrate,  or  rather 
iliuilrate,  a  Ample  apprehenfion.  This  indeed  is  the 
utinoft  that  can  be  dune  in  any  demonftration  (fee 
TAPHvsics,  n‘'  82.);  hut  the  mode  by  which  he  guides 
the  mind  to  the  apprehenfiou  of  the  truth  of  his  fourth 
propofition  Is  not  confiftent  cither  with  pure  mathe¬ 
matics  or  with  the  laws  of  corporeal  nature.  The  real 
procefs,  as  laid  dowm  by  him,  feems  to  be  this.  We 
fiippofe  fomething  different  from  tlie  abllraft  triangle  | 
fome  thin^  that,  in  conj unilion  with  other  properties, 
has  the  property  of  being  triangular,  w'ith  certain  dU 
menftons  ot  two  of  its  fides  and  the  included  angle.  It 
hai>  avowedly  another  property,  nut  effential  to,  and 
not  contained  in,  the  abftradt  notion  of  a  triangle,  vk. 
mobility.  We  alfo  fuppofe  it  permanent  in  fhape  and 
dimenfions,  or  that  although,  during  its  motipn,  it  does 
not  occupy  the  fame  fpace^  it  continues,  and  all  its  parts, 
to  occupy  an  equal  /pace  ^  In  ftiort,  our  conception  is 
very  mixed,  and  does  not  perceptibly  differ  from  our 
conception  of  a  triangular  piece  of  matter,  wlierc  the 
triangle  is  not  the  fubjeil,  but  .an  adjunft,  a  quality* 

And  when  w’e  fuppofe  the  application  made,  we  are  not 
in  fa£l  fuppofiug  tw^o  abftrae^  triangles  to  coincide. 

'I'his  w'c  cannot  do  w'ith  any  thing  like  ditlinftnefs;  for 
our  diftinJl  conception  now  is,  not  that  of  two  triunglcs 
coinciding,  but  of  one  triangle  being  now'  exactly  occu.» 
pied  by  that  inoveuble  thing  which  formerly  occupied 
the  other.  In  ftiort,  it  is  a  vulgar  meafurement,  rellrict- 
ed  by  fuppofitions  which  are  iiiadmifilble-  in  all  actual 
meafurements  in  the  prefent  univerfe,  in  w'hich  no  itioycm 
able  material  thing  U  Inoivn  to  be  permanent,  either 
in  ftiape  or  magnitude. 

This  is  an  undeniable  confeqnencc  of  the  principle 
of  univerfal  gravitation,  and  the  comprefiibllity  of  cveiy 
kind  of  tangible  matter  with  wdiich  we  aic  acquainted- 
Remove  the  brafs  rule  but  one  inch  from  its  place  | 
its  gravitation  to  the  eartli  and  to  the  reft  of  the  uni* 
verle  is  immediately  changed,  and  its  dimenfions  change 
of  confequence.  A  c^^ange  of  temperature  will  produce  *  7 

a  fimilar  effedt ;  and  this  is  attended  to  and  confidered 
in  all  nice  menfurations.  We  do  the  heft  we  can  to  affurc 
ourfelves  that  our  rule  alNvays  ocenpka  a  fenfibly  equal 
fpace  ;  and  we  muft  be  contented  wuth  chances  of  error 
which  we  can  neither  perceive  nor  remove. 

We  might  (were  this  a  proper  place)  take  notice  of 
fome  other  logical  defedls  m  the  rcafoning  of  this  cele¬ 
brated  propofition :  but  they  arc  befide  our  prefent 
purpofe  of  explaining  the  different  modes  of  mathemati* 
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cnl  menfurement,  with  the  view  of  dIfeQVOrSng  that  cir- 
ciimllance  in  which  they  all  ai^rcc,  and  which  (if  the 
only  one)  muft  therefore  be  the  charaderiflic  of  men- 
fu rat  ion. 

We  think  that  the  only  circumftance  In  which  all 
modes  of  menfuration  agree,  or  the  only  notion  that  is 
found  in  them  all,  is,  that  the  quantity  Is  conceived  as 
confiding  of  parts,  diftinguiflinble  from  each  other,  and 
feparated  by  affignable  boundaries ;  fo  that  they  are  at 
once  conceived  Separately  and  jointly.  We  venture  to 
aflert  that  no  quantity  is  diredly  ineafured  which  we 
cannot  conceive  in  this  way,  and  that  fuch  quantities 
only  are  the  Immediate  objeds  of  mathematical  contem¬ 
plation,  and  fhould  be  dlftinguifhed  by  a  generic  name. 
Let  them  be  called  Mathematical  quantities. 
Extension,  Duration,  Number,  and  Proportion, 
have  this  cliaraderiftic,  and  they  are  the  only  quantities 
which  have  it.  Any  perfon  will  be  convinced  of  the 
firfl  afiertlon  by  attending  to  his  own  thoughts  when 
contemplating  thefe  notions.  He  will  find  that  he  con¬ 
ceives  every  one  of  them  as  made  up  of  its  own  parts, 
which  arc  diftinguifhable  from  each  other,  and  have 
aflignable  boundaries,  and  that  It  is  only  in  confequence 
of  involving  this  conception  that  they  can  be  added  to 
or  fiibtraded  from  each  other ;  that  they  can  he  multi¬ 
plied,  divided,  and  conceived  in  any  proportion  to  each 
other. 

He  may  perhaps  find  confidcnible  difficulty  in  ac¬ 
quiring  perfe^ly  diflind  notions  of  the  incnrurability, 
and  the  accuracy  of  the  modes  of  menfuration.  He 
will  find  that  the  way  in  which  lie  meafures  duration  is 
very  limilar  to  that  in  which  he  meafures  fpacc  or  ex- 
tenfion.  -He  does  not  know,  or  does  not  attend  to,  any 
thing  which  hinders  the  bi-pJs  foot-rule  in  his  hand  from 
continuing  to  occupy  equal  ipaces  during  his  ufe  of  it, 
in  meafuring  the  diilance  of  two  bodies.  In  like  man¬ 
ner  he  fcleds  an  event  which  nature  or  art  can  repeat 
continually,  and  in  which  the  circumftances  which  con¬ 
tribute  to  its  accompliffiment  are  Invariably  the  fame,- 
or  their  variations  and  their  effeds  are  infenfible.  He 
concludes  that  it  w’ill  always  occupy  an  equal  portion 
of  time  for  its  accompHlhmeut,  or  always  lall;  an  equal 
time.  1  hen,  cbferving  that,  during  the  event  whofe 
duration  he  wifhes  to  rneafure,  this  flandard  event  is  ac- 
compliffied  2g'  times,  and  that  it  is  repeated  365^ 
times  during  the  accomplifhment  of  another  event, 
he  affirms  that  the  durations  of  thefe  are  in  the  ratio 
of  29^  to  365  ■.  It  Is  thus  (and  with  the  fame  logical 
defed  as  in  the  meafuring  a  line  by  a  brafs  rod)  that 
the  allronomer  meafures  the  cclelllal  revolutions  by 
means  of  the  rotation  of  the  earth  round  its  axis,  or 
by  the  vibrations  of  a  pendulum. 

We  are  indebted  for  moH  of  the  preceding  obferva- 
tlons  to  Dr  Reid,  the  celebrated  author  of  the  Inquiry 
into  the  Human  Mind  on  thePrinciples  of  Common  Senfe, 
and  of  the  Efiays  on  the  intellediial  and  adive  Powers 
cf  Man.  He  has  pnbliflied  a  dilfertation  on  tliisfiibjed 
in  the  45th  voliiriie  of  the  Philoh  pliical  Tranfadions, 
li*’  4^9>  which  we  recommend  to  our  phllofophical 
readers  as  a  performance  eminent  for  preclfion  and 
acutenefs.  If  we  prefiime  to  differ  from  him  in  any 
trivial  circumftance,  It  is  with  that  deference  and  re- 
fped  which  is  due  to  his  talents  and  his  worth. 

Dr  Reid  jnftly  obferves,  that  as  nothing  has  propor¬ 

tion  which  has  not  cither  extenfion,  duration,  or  nura- 
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her,  the  chavaders  of  mathematical  quantity  may  be  Quantity#^ 
reftrldcd  to  thefe  tliree.  He  calls  them  proeer  quan- 
titles,  and  all  others  he  calls  improper.  Wc  believe 
that,  in  the  utmoft  precifion  of  the  Englifh  language, 
this  denomination  is  very  appofite,  and  that  the  word 

jvtity,  derived  from  quantum^  always  fuppofes  rnea- 
furement :  But  the  word  is  frij'qucntly  ufed  in  cafes  Other 
where  its  original  is  not  kept  in  view,  and  wc  ufe  other 
words  as  fynonymous  with  it,  when  all  menfuration, 
whether  poflible  or  not,  is  out  of  our  thoughts.  Ac-  fdeied  ma- 
cording  to  piadice,  therefore,  the  ;w/  H  norma  chematical# 

there  feems  to  be  no  impropriety  in  giving  this  name,.ly« 
in  our  language  at  leall,  to  whatever  can  be  conceived 
as  great  or  little.  Inhere  is  no  impropriety  in  faying 
that  the  pain  occafioned  by  the  ftoiie  is  greater  than 
that  of  the  toothache  ;  and  when  we  fearch  for  the  ca-» 
tegor)*  to  which  the  affertioii  may  be  referred,  we  can¬ 
not  find  any'  other  than  quantity.  We  may  be  allow¬ 
ed  therefore  to  fay,  with  aim  >ft  all  our  fcientific  coun¬ 
trymen,  that  every  thing  is  conceivable  In  refpedl  of 
quantity'  which  we  can  think  or  fpeak  of  as  greater  and 
lefs  ;  and  that  this  notion  Is  the  charadteriilic  of  quan¬ 
tity  as  a  genus,  while  meafureablenefs  is  the  charadlc- 
riftic  mathematical  quantity  as  a  fpecies. 

But  do  wc  not  mealiire  many  quantities,  and  confi* 
der  them  mathematically,  which  have  not  this  cliaradte- 
riftlc  of  being  made  up  of  their  own  diilinguifliable 
paito  ?  What  elfe  is  the  employment  of  the  mechani¬ 
cian,  when  fpeaking  of  velocities,  forces,  attrndtions, 
repuhions,  magnetic  luflucnce,  chemical  affinity,  A:c. 

&c.  ?  Are  not  thefe  mathematical  fciciices  ?  And  If  the 
preciffon  and  certainty  of  mathematics  aiiTc  from  the 
nature  of  their  fpeclfic  objedt,  are  not  all  the  claims 
of  the  mechanician  and  pliyfical  aftronomer  ill-founded 
prctenlions  ?  Thefe  queftions  require  and  deferve  a  feri- 
ous  anlwer.  rr 

It  Is  moft  certain  that  we  confider  the  notions  wffiich 
are  expreffed  by  thefe  terms  velocity,  force»  denlity, 
the  like,  as  fufceptible  of  rneafure,  and  wc  confider  them  ^icalurcd# 
mathematically. 

Some  of  thefe  terms  are  nothing  but  names  for  rela¬ 
tions  of  meafurahle  quantity,  and  only  require  a  little 
refledtion  to  (how  thenifclves  fuch.  Velocity  is  one 
of  thefe.  It  is  only  a  name  expreffing  a  relation  be¬ 
tween  the  fpace  deferihed  by'  a  moving  body  and  the 
time  which  elapfes  during  its  defcrlption.  Certain  mo¬ 
derate  rates  of  motion  aie  familiar  to  us.  What  great¬ 
ly  exceeds  this,  fuch  as  the  flight  of  a  bird  whtn  com¬ 
pared  with  our  walking,  excites  our  attention,  and  this 
excefs  gets  a  name  A  motion  not  fo  rapid  as  we  are 
fanTtflicir  with,  or  as  we  wifli,  alfo  gets  a  name  becaufo 
In  this  the  excefs  or  dcfedl  may  intereft  us.  We  wlfh 
for  the  flight  cf  the  hawk  ;  we  chide  the  tardy  pace  of 
our  ir.effenger  :  but  It  is  fcicntiiic  curiofity  which  firfl 
confiders  this  relation  as  a  ftf  arate  objcdl  of  contempla¬ 
tion,  and  the  philofoplicr  muft  have  a  name  for  it.  He 
has  not  formed  a  new  one,  but  makes  ufe  of  a  word  of 
common  language,  whofe  natural  meaning  is  the  combi¬ 
nation  of  a  great  fpacc  with  a  fliort  time.  Having 
once  appropriated  it.  In  his  fcientific  vocabulary,  to  tliis 
very  general  ufe.  It  lofes  with  him  its  true  fignification. 

Tardity  w^oiild  have  done  jull  as  well,  though  its  true 
meaning  is  diametrically  oppofitc ;  and  there  is  no  great¬ 
er  impropriety  in  faying  the  tardity  of  a  cannon  bullet 
than  in  faying  the  velocity  of  the  hour-hand  of  a  watch. 

Velocity 
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Velocity  Is  a  qi^ality  or  afFc6\:ion  of  motion,  tlic  notion 
of  which  Includes  the  notions  of  fpace.  and  duration 
(two  mathematical  quantities),  and  no  other. ^  It  does 
not  therefore  exprefs  a  mathematical  quantity  Itfelf,  but 
a  relation,  a  combination  of  two  mathematical  quanti¬ 
ties  of  different  kinds;  and  as  it  is  meafurable^  in  tlie 
quantities  fo  combined,  Itsineafurc  muff  be  a  unit  of  its 
own  kind,  that  is,  an  unit  of  fpace  as  combined  with  an 
unit  of  time. 

Density  is  another  word  of  the  fame  kind,  expret 
fing  a  combination  of  fpace  with  number.  Denfa  arhores 
means  trees  (landing  at  a  fmall  diftance  from  each  other; 
and  the  word  is  ufed  in  the  fame  fenfe  when  we  fay  that 
quickfilver  is  denfer  than  water.  The  expreflion  al- 
ways  fuggefts  to  the  rcflecling  mind  the  notions  of  par¬ 
ticles  and  their  diilaaces.  We  are  Indeed  fo  habituated 
to  complicated  views  of  things,  that  wc  can  fee  remote 
conne6lions  with  aftonifning  rapidity  ;  and  a  very  few 
circumftanccs  are  fufficicnt  for  leading  forward  the  mind 
in  a  train  of  invefligation.  CtKnmon  difeourfe  is  a  moft 
wonderful  inllance  of  this.  It  is  in  this  way  that  we 
fay,  that  we  found  by  weighing  them  that  inflammable 
air  had  not  the  fixth  part  of  the  denfity  of  common  air. 
Suppofing  all  matter  to  confiil  of  equal  atoms  c(pially 
heavy,  and  knowing  that  the  weight  of  a  bladder  of  air 
is  the  film  of  the  weights  of  all  the  atoms,  and  alfo 
knowing  that  the  vicinity  of  the  atoms  is  in  a  certain 
proportion  of  the  nmnhtr  contained  in  a  given  bulk,  we 
affirm  that  common  air  is  more  than  fix  times  denfer 
than  inflammable  air ;  but  this  rapid  decifion  Is  entirely 
the  effe6l  of  Iiabit,  which  makes  us  familiar  with  cer¬ 
tain  groups  of  conceptions,  and  we  inRantaneoufly  di- 
ilinguifh  tlicm  from  others,  and  thus  think  and  difeourfe 
rationally.  I'he  Latin  language  employs  the  word  fre- 
quens  to  exprefs  both  the  combination  of  fpace  and  num¬ 
ber,  and  that  of  time  and  numlier. 

There  are  perhaps  a  few  more  words  which  exprefs 
combinations  of  inatliematlcal  quantities  of  different 
kinds;  and  the  correfponding  ideas  or  notions  arc  there¬ 
fore  proper  and  immediate  fubjcCls  of  mathematical  dif- 
cuffion  :  Hut  there  are  many  words  which  are  exjiref- 
five  of  things,  or  at  Icaff  of  notions,  to  which  this  way 
of  eonfidering  them  will  not  apply.  All  thofc  affec¬ 
tions  or  qualities  of  external  bodies,  by  which  they  are 
conceived  to  a£l  on  each  other,  are  of  this  kind  :  Im- 

rOLSIVE  FORCE,  WEIGHT,  CENTRIPETAL  AND  CENTRI¬ 
FUGAL  FORCE,  MAGNFriCAL,  ELECTRICAL,  CHEMI¬ 
CAL  AT  rp. ACTIONS  AND  REPULKioNs;  ill  fliort,  all  that 
we  confider  as  the  immediate  cauies  of  natural  pheno¬ 
mena.  'khefe  we  familiarly  meafuiv,  and  confider  ina- 
thematlcally. 

Forces n^en-  Wliat  was  laid  on  tliii  fubjcdl  in  the  article  Physics 
lured  in  the  will  give  us  clear  conceptions  of  this  procefs  of  the 
phcriomc-  mind.  Thefe  forces  or  caufes  are  not  iminciiiate  ob- 
je£ls  of  contemplation,  and  are  known  only  by  and  in 
the  phenomena  which  we  confider  as  their  effects.  The 
phenomenon  is  not  only  the  indication  of  tht:  agency 
of  any  caufe,  and  the  charadleriffic  of  its  kind,  but  the 
mcaiure  of  Its  degree,  I'he  neceffary  circumitances  in 
tl>is  train  of  human  thoiv^ht  are,  l  ll,  'Fhe  notion  of  the 
force  fometking  fufceptible  of  augmentation  and  di¬ 
minution.  2d,  The  notion  of  an  infeparable  connceffioii 
of  the  force  with  the  cffedl  produced,  and  of  e\eiy'  de¬ 
gree  of  the  one  with  a  correfponding  degree  of  the  other. 

From  thefe  is  formed  the  notion  that  the  phenomenon 
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or  efi'eft  is  the  proper  meafure  of  the- force  or  caufe,  QaarHiy, 
All  this  is  ftridlly  logical. 

But  when  we  are  confidering  thefe  fubjedls  mathe¬ 
matically,  the  immediate  objects  of  ouv  contemplation 
are  not  the  forces  which  we  are  thus  treating.  It  is 
not  their  relations  which  we  perceive,  and  which  we 
combine  with  fuch  complication  of  circumftanccs  and 
certainty  of  inference  as  are  unknown  in  all  other  feien- 
-CCS  ;  by  no  means  ;  they  arc  the  phenomena  only,  which 
are  fubjedls  of  purely  mathematical  difeuffioa.  They 
arc  motions,  which  involve  only  the  notions  of  fpace 
and  time ;  and  when  we  have  (iniffied  an  accurate  ma¬ 
thematical  inveftigatlon,  and  make  our  affirmation  con¬ 
cerning  the  forces,  >ve  are  certain  of  its  truth,  becaufe 
we  fuppofe  the-'brees  to  have  the  proportions  and  rela¬ 
tions,  and  no  other,  wlilch  we  obferve  in  the  pheno¬ 
mena.  'f'hus,  after  having  deinonRrated,  by  the  geo¬ 
metrical  comparifon  of  the  lines  and  angles  and  fur- 
faces  of  an  ellipfe,  that  the  momentary  defledllon  of 
the  moon  from  the  tangent  of  her  orbit  is  the  36ootk 
part  of  the  fimultancous  liefleclion  of  a  ffone  from  tlie 
tangent  of  its  parabolic  path,  Newton  affirms,  that 
tlie  force  by  which  a  particle  of  the  moon  is  retained 
in  her  orbit  is  the  3600th  part  of  the  weight  of  a  par¬ 
ticle  of  the  ffone  ;  and  having  farther  fhown,  from  fa<5t 
and  obfervatlon,  that  thefe  momentary  dcfleclions  arc 
inverfely  as  the  fquares  of  the  diffaiices  from  the  centre 
of  the  earth,  he  affirms,  that  all  this  Is  produced  by  a 
force  which  varies  its  inteiifity  in  this  manner. 

Now  all  this  iaveffigatlon  proceeds  on  ilie  two  fuppo- 
fitions  mentioned  above,  and  tjie  mcafures  of  the  forccG 
are  in  facl  the  mcafiires  of  the  phenomena.  The  whole 
of  phyficai  affronomy,  and  indeed  the  whole  of  mecha¬ 
nical  philofophy*,  might  be  taught  and  underftood, 
without  ever  introducing  the  word  force,  or  the  notion 
which  It  is  fuppofed  to  exprefs :  for  our  mathematical 
reaibnings  are  really  about  the  phenomena,  which  arc 
fnbjcdls  purely  mathematical. 

’Flic  precifion,  therefore,  that  we  prefnme  to  affirm 
to  attend  thefe  inveftigations,  arifes  entirely  from  the 
meafurable  nature  of  the  quantities  which  are  the  real 
objcdls  of.  our  contemplation,  and  the  fuitablenefs  and 
propriety  of  the  ineafures  which  we  adopt  in  our  com- 
parifons. 

Since,  then,  the  phenomena  are  the  immediate  fub- 
je<ffs  of  our  difeuffion,  and  the  o}x?ratIng  pov,  ers  are  on¬ 
ly  inferences  from  the  phenomena  confulcred  as  cffedl5, 
the  quantity  afcribtd  to  them  muff  allb  be  an  inference 
from  the  quantity  of  the  tffedl,  or  of  fome  ciieunkRaiicc 
*  iu  tb.e  effict.  'Fhe  meafuiv,  thcrefoix*,  of  the  cauie,  or 
natural  power  or  force,  cannot  be  one  of  its  own  parts; 
for  the  whole  and  the  part  are  equally  jaiipercelved  by 
i!S.  Our  meafure,  therefore,  muff  be  a  meafure  of  fomc 
intcreffiiig  part,  or  of  the  only  Intereffing  part  of  tlie 
plicnomenoiK  It  is  therefore  In  a  manner  arbitmrj^  and 
depends  chiefly  on  the  iiitcreff  we  take  in  the  pheno¬ 
menon.  It  mull,  however,  be  fettled  with  prccifioii, 
fo  that  all  men  in  ufing  it  may  mean  the  (rune  thing. 

It  muff  be  fettled,  therefore,  by  the  defcrlption  of  that 
part  or  circuinilance  of  the  phenomenon  which  is  cha- 
radleriffie  of  the  natural  power.  This  deicription  is 
the  definition  of  the  meafure. 

Thus  Newton  affumes  as  his  meafure  of  the  centri-  vfeafur«j 
petal  force,  the  momentary  deviation  from  uniform  of  cMUn- 
redlilincal  motion.  Others,  and  fometimes  Newton 
o  himfelf, 
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hlmfelf,  affumes  the  momentary  change  of  velocity, 
which  again  is  meafured  by  t'lvhe  this  de^uatlcn,  Thefe 
meafnres,  being  thus  felefted,  are  always  proper  in  a 
mathematical  fenfe  ;  and  if  ilridlly  adhered  to,  can  never 
lead  us  into  any  paralogifm.  They  may,  however,  be 
phyfically  wrong  :  there  may  not  be  that  indiflbluble 
connexion  between  the  phenomenon  and  the  fuppofed 
caufe.  But  this  is  no  mathematical  error,  nor  does  it  in¬ 
validate  any  of  our  mathematical  inferences.:  it  only 
makes  them  ufelefs  for  explaining  the  phenomenon  by 
the  principle  which  we  adopted  ;  but  it  prepares  a  mo¬ 
dification  of  the  phenomenon  for  fame  more  fortunate 
application  of  phyfical  principles. 

All  that  can  be  defircd  in  the  definitions  or  deferip- 
tions  of  thefe  meafures  is,  that  they  may  not  deviate 
from  the  ordinary  ufe  of  the  terms,  becaiife  this  would 
always  create  confufion,  and  occafion  miftakes.  Dr 
Reid  has  given  an  example  of  an  impropriety  of  this 
kind,  which  has  been  the  fubje6l  of  much  debate  among 
the  writers  on  natural  philofophy.  We  mean  the  mea- 
fure  of  the  force  inherent  in  a  body  in  motion.  Def- 
cartes,  and  all  the  writers  of  his  time,  aflumed  the  ve¬ 
locity  produced  in  a  body  as  the  meafure  of  the  force 
which  produces  it ;  and  obferving  that  a  body,  in  con- 
fequence  of  its  being  in  motion,  produces  changes  in 
the  ftate  or  motion  of  other  bodies,  and  that  thefe 
changes  are  in  the  proportion  of  the  velocity  of  the 
changing  body,  they  afferted  that  there  is  in  a  moving 
body  a  vis  insita,  an  inherent  force,  and  that 
this  is  proportional  to  its  velocity;  faying  that  its  force  is 
twice  or  thrice  as  great,  when  it  moves  twice  or  thrice 
as  fall  at  one  time  as  at  another.  But  Leibnitz  ob- 
ferved,  that  a  body  which  moves  twice  as  fail,  rifes 
four  times  as  high,  againft  the  uniform  adlion  of  gra¬ 
vity  ;  that  it  penetrates  four  times  as  deep  into  a  piece 
of  uniform  clay  ;  that  it  bends  four  times  as  many 
fprings,  or  a  fpring  four  times  as  (Irong,  to  the  fame 
degree  ;  and  produces  a  great  many  effedts  which  are 
four  times  greater  than  thofe  produced  by  a  body  which 
has  half  the  initial  velocity.  If  the  velocity  be  triple, 
quadruple,  &c.  the  effedls  are  nine  times,  16  times, 

&c.  greater  ;  and,  in  Ihort,  are  proportional,  not  to  the 
velocity,  but  to  its  fquare.  This  obfervation  had  been 
made  before  by  Dr  Hooke,  who  has  enumerated  a 
prodigious  variety  of  important  cafes  in  which  this  pro¬ 
portion  of  effedl  is  obferved.  Leibnitz,  therefore,  af¬ 
firmed,  that  the  force  inherent  in  a  moving  body  is  pro¬ 
portional  to  the  fquare  of  the  velocity. 

It  is  evident  that  a  body,  moving  with  the  fame  ve¬ 
locity,  has  the  fame  inherent  force,  whether  this  be  em¬ 
ployed  to  move  another  body,  to  bend  fprings,  to  rife  in 
oppofilion  to  gravity,  or  to  penetrate  a  mafs  of  foft  mat¬ 
ter.  Therefore  thefe  meafures,  which  are  fo  widely  dif¬ 
ferent,  while  each  is  agreeable  to  a  numerous  clafs  of 
fads,  are  not  meafures  of  this  fomething  inherent  in  the 
moving  body  which  we  call  its  force,  but  are  the  mea- 
fiires  of  its  exertions  when  modified  according  to  the 
circiimftances  of  the  cafe  ;  or,  to  fpeak  ftill  more  cau- 
tioufly  and  fccurely,  they  are  the  meafures  of  certain 
claffes  of  phenomena  confequent  on  the  adion  of  a  mo¬ 
ving  body.  It  is  in  vain,  therefore,  to  attempt  to  fup- 
port  either  of  them  by  a  demonftration.  The  meafure 
itfelf  is  nothing  but  a  def  nition.  T  he  Cartefian  calls 
that  a  double  force  w^hich  produces  a  double  velocity 
in  the  body  on  which  it  aits.  The  Leibnitzian  calls 
VoL.  XV.  Part  II. 
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that  a  quadruple  force  which  makes  a  quadruple  pen^  Quandty. 
tratiou.  The  reafonings  of  both  in  the  demonllratiou 
ot  a  propofition  in  dynamics  may  be  the  fame,  as  alfo 
the  refult,  though  exprefled  in  different  numbers. 

But  the  two  mcalures  are  far  from  being  equally 
proper :  for  the  Leibnitzian  meafure  obliges  us  to  do 
continual  violence  to  the  common  ufe  of  words.  When 
two  bodies  moving  in  oppofite  diredions  meet,  llrike 
each  other,  and  ftop,  all  men  will  fay  that  their  forces 
are  equal,  becaufe  they  have  the  l>eft  teff  of  equality* 
which  we  can  devife.  Or  when  two  bodies  in  motion 
ftrike  the  parts  of  a  machine,  fuch  as  the  oppofite  arms 
of  a  lever,  and  are  thus  brought  completely  to  reft,  we 
and  all  men  will  pronounce  their  mutual  energies  by  the 
Intervention  of  the  machine  to  be  equal.  Now,  in  all 
thefe  cafes,  it  is  well  known  that  a  perfect  equality  is 
found  in  the  products  of  the  quantities  of  matter  and 
velocity.  Thus  a  ball  of  two  pounds,  moving  with  the 
velocity  of  four  feet  in  a  fecond,  will  flop  a  ball  of  eight 
pounds  moving  with  the  velocity  of  one  foot  per  fe¬ 
cond.  But  the  followers  of  Leibnitz  fay,  that  the 
force  of  the  firff  ball  is  four  times  that  of  the  fecond. 

All  parties  are  agreed  in  calling  gravity  a  uniform, 
or  invariable  accelerating  force ;  and  the  definition 
which  they  give  of  fuch  a  force  is,  that  it  always  pro¬ 
duces  the  fame  acceleration,  that  is,  equal  accelerations 
in  equal  times,  and  therefore  produces  augmentations  of 
velocity  proportionable  to  the  times  in  which  they  are 
produced.  The  only  cffedl  aferibed  to  this  force,  and 
confequently  the  only  thing  which  indicates,  chara^te- 
rifes,  and  meafures  it,  is  the  augmentation  of  velocity. 

What  is  this  velocity,  coiifidered  not  merely  as  a  ma¬ 
thematical  term,  but  as  a  phenomenon,  as  an  event,  ^ 
produdlion  by  the  opeiation  of  a  natural  caufe  ?  It 
cannot  be  conceived  any  other  way  than  as  a  determU 
notion  to  move  on  for  ever  at  a  certain  rate,  if  nothing 
fhall  change  It.  We  cannot  conceive  this  very  clearly. 

We  feel  ourfelves  foiced  to  animate,  as  It  were,  the 
body,  and  give  It  not  only  a  will  and  intention  to  move 
In  tin’s  manner,  but  a  real  exertion  of  fome  faculty  ia 
confequence  of  this  determination  of  mind.  We  are  con- 
feious  of  fuch  a  train  of  operations  in  ourfelves  ;  and  the 
laft  ftep  of  this  tiain  is  the  exertion  or  energy  of  fome 
natural  faculty^  which  we,  in  the  utmoft  propriety  of 
language,  call  force.  By  fuch  analogical  conception, 
we  fiippofe  a  fomething,  an  energy.  Inherent  in  the  mo¬ 
ving  body  ;  and  its  only  office  Is  the  produdlion  and 
continuation  of  this  motion,  as  in  our  own  cafe.  Sci¬ 
entific  curiofity  was  among  our  late  11  wants,  and  lan¬ 
guage  was  formed  long  before  Its  appearance :  as  wc 
formed  analogical  conceptions,  we  contented  ourfelves 
with  the  words  already  familiar  to  us,  and  to  this  fome¬ 
thing  we  gave  the  name  Force,  which  expreffed  that 
energy  in  ourfelves  which  bears  fome  refemblance  (in 
office  at  leall)  to  the  determination  of  a  body  to  move 
on  at  a  certain  rate.  This  fort  of  allegory  pervades  the 
whole  of  our  conceptions  of  natural  operations,  and  we 
can  hardly  think  or  fpeak  of  any  operation  without  a  lan-^ 
guage,  which  fuppoles  the  animation  of  matter.  And,  in 
the  prefent  cafe,  there  are  fo  many  points  of  refemblance 
between  the  cffedls  of  our  exertions  and  the  operations 
of  nature,  that  the  language  is  moll  expreffive,  and  has 
the  llrongell  appearance  of  propriety.  By  exerting 
our  force,  we  not  only  move  and  keep  In  motion,  hut 
we  move  other  bodies.  Jull  fo  a  ball  not  only  moves, 
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Q^ianflty,  but  puts  Other  bodies  in  motion,  or  penetrates  them, 

&c. _ This  is  the  origin  of  that  conception  which  fo 

forcibly  obtrudes  itielf  into  our  thoughts,  that  there  is 
inherent  in  a  moving  body  a  force  by  which  it  produces 
changes  in  other  bodies.  No  fuch  thing  appears  in  the 
liimt;  body  if  it  he  not  In  motion.  We  therefore  con¬ 
clude,  that  it  is  the  prodnebou  of  the  moving  force, 
wliatever  that  has  been.  If  fo,  it  muR  be  conceived 
as  proportional  to  its  producing  caufe.  Now  this  forced, 
thus  produced  or  cxert^fd  in  the  moving  body,  is  only 
another  way  of  conceiving  tirat  determination  which  we 
call  velocity,  wlien  it  is  conceived  as  a  natural  event. 
We  can  form  no  other  notion  cf  it.  The  vis  infita-,  the 
ileterminatioii  to  move  <it  a  certain  rate,  and  the  velo¬ 
city,  are  one  and  the  fame  thing,  confidered  in  dilferent 
relations. 

Therefore  the  vis  Injiia  corpori  movenii^  the  determi¬ 
nation  to  move  at  a  certain  rate,  and  the  velocity,  (hould 
have  one  and  the  fame  meafure,  or  any  one  of  them  may 
be  taken  for  the  meafure  of  the  other.  The  velocity 
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is  therefore  a  proper 
and  the  propriety  is 


being  an  obje6l  of  perception, 
meamre  of  the  inherent  force  ; 

more  evident  by  the  perfe6i  agreement  of  this  ufe  of  the 
words  with  common  language.  For  we  conceive  and 
exprefs  the  a£lion  of  gravity  as  uniform,  when  we  think 
and  fay  that  its  effccls  are  proportional  to  the  times  of 
its  action.  Now  all  agree,  that  the  velocity  produced 
by  gravity  is  proportional  to  the  time  of  its  action; 
And  thus  the  meafure  of  force,  in  reference  to  its  pro¬ 
ducing  caufe,  perfectly  agrees  with  its  meafure,  indepen¬ 
dent  of  this  confideration. 

But  this  agreement  is  totally  loft  in  the  Leibnitzian 
do£lrinc  ;  for  the  body  which  has  fallen  four  times  as 
far,  and  has  fiiftaincd  the  a6lion  of  gravity  twice  as  long, 
is  faid  to  have  four  times  tlie  force. 

The  qiiaintnefs  and  continual  paradox  of  exprefiion 
which  this  meafure  of  inherent  force  leads  us  into^ 
would  have  quickly  exploded  it,  had  it  not  been  that 
its  chief  abettors  were  leagued  in  a  keen  and  acrimo¬ 
nious  warfare  with  the  Britilh  mathematicians  who  fup- 
ported  the  claim  of  Sir  Ifaac  Newton  to  the  invention 
of  fluxions..  They  rejoiced  to  find  in  the  elegant  wri¬ 
tings  of  Hiiyghens  a  phyfical  principle  of  great  extent, 
fuch  as  this  is,  which  could  be  fet  in  comparifon  with 
fome  of  the  wonderful  difcoverles  in  Newton.\s  Prlnci- 
pia.  The  fa6l,  that  in  the  mutual  a6lious  of  bodies  on 
each  other  the  produds  of  the  mafles  and  the  fquares 
of  the  velocities  remain  always  the  lame  (which  they 
Confervatio  call  the  virium  vivarum),  is  of  almoft  uni- 

vinumvi-  verfal  extent ;  and  the  knowledge  of  it  enabled  them 
vaiuai.  ready  and  elegant  folutions  of  the  moft  abftrufe 

and  intricate  problem,  by  w'hich  they  acquired  a  great 
and  deferved  celebrity.  Dr  Robert  Hooke,  whofe 
obfervatloii  hardly  any  tiring  efcaped,  was  the  firft  (long 
•  Miconra.  before  Huygliens)  who  remarked  ■^,  that  in  all  the  cafes 
phli.yisre^o^  the  gradual  produdion  and  extindion  of  motion, 
j.  nuuyay  fenfible  phenomenon  is  proportional  to  the  fquare 

,of  the  produced  or  extinguifiied  velocity. 

John  Bernoulli  brouglit  all  thefe  fads  together,  and 
fyftematized  them  according  to  the  principle  advanced 
by  Huyghens  in  his  treatife  on  the  centre  of  ofcillation. 
He  and  Daniel  Bernoulli  gave  moft  beautiful  fpecimens' 
of  the  prodigious  ufe  of  this  principle  for  theTolution 
of  difficult  phyfical  problems  in  their  differtations  on 
the  motion  and  impuife  of  fluids,  and  on  the  commu- 
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nication  of  motion.  It  was  however  very  early  objedtd  Quantidy, 
to  them- (we  think  by  Marquis  Poleni),  that  in  the  col-  — 
lifiou  of  bodies  perfedly  hard  there  was  no  fuch  confer- 
vatio  virium  vivarum  ;  and  that,  in  this  cafe,  the  forces 
muft  be  acknowledged  to  be  proportional  to  the  velo* 
cities.  Tin*  objedlons  were  unanfw’erable. — But  John 
Bernoulli  evaded  their  force,  by  affirming  that  there 
w'ere  and ‘could  be  no  bodies  perfedly  hard.  This  was 
the  origin  of  another  celebrated  dodfine,  on  wdiich 
Leibnitz  greatly  plumed  himfelf,  the  Law  of  j- 
TiNUiTY,  vizi.  that  nothing  is  obferved  to  change  ^b- 
ruptly,  or  per  fallum.  But  no  one  will  pretend  to  fay 
that  a  perfedly  hard  body  Is  an  Inconceivable  thing;  on 
the  contrary,  all  will  allow  that  foftnefs  and  compref- 
fibillty  are  adjund  Ideas,  and  not  in  the  leaft  necefiary 
to  the  conception  of  a  particle  of  matter,  nay  totally 
incompatible  with  our  notion  of  an  ultimate  atom. 

Sir  Ifaac  New^ton  never  could  be  provoked  to  en¬ 
gage  In  this,  difpute.  He  alv/ays  confidered  It  as  a  • 
wilful  abufe  of  words,  and  imw'orthy  of  his  attention. 

He  guarded  againft  all  poffibillty  of  cavil,  by  giving 
the  moft  preclfe  and  perfpicuous  definitions  of  thofe 
mcafiires  of  forces,  and  all  other  quantities  which  he 
liad  occafion  to  confider,  and  by  carefully  adhering  to 
them.  And  in  one  propofition  of  about  20  lines,  viz^  Great  fupc- 
the  39th  of  the  ift  book  of  the  Priiicipia,  he  explain- 
ed  every  phenomenon  adduced  in  fupport  of  the  Lcib-^^'^^®^*" 
nitzlan  dodrine,  fliowing  them  to  be  Immediate  confe- 
quences  of  the  adlon  of  a  force  meafured  by  the  velo¬ 
city  wHch  It  produces  or  extinguifhes.  There  It  ap¬ 
pears  that  the  heights  to  which  bodies  will  rife  in  op- 
pofition  to  the  uniform  adlon  of  gravity  are  as  the 
fquares  of  the  initial  velocities:  So  are  the  depths 
to  which  they  will  penetrate  uniformly  refifting  matter: 

So  is  the  number  of  equal  fpiings  which  they  will  bend 
to  the  fame  degree,  See,  See.  Sec.  We  have  had  fre¬ 
quent  occafion  to  mention  this  propofition  as  the  moft 
extenfively  ufeful  of  all  Newton’s  difeoveries*  It  is 
this  wLIch  gives  tlie  immediate  application  of  mecha¬ 
nical  principles  to  the  explanation  of  natural  phenome^ 
na.  It  Is  incelTantly  employed  in  every  problem  by  the 
very  perfons  who  hold  by  the  other  meafure  of  forces^ 
although  fuch  conducl  is  virtually  giving  up  that  mea<* 
fure.  They  all  adopt,  In  every  iiiveftigation,  the  tv/o 
theorems  f  tzzv,  and  f  szizvv;  both  of  which  fuppofe 
an  accelerating  force/  proportional  to  the  velocity  v 
which  it  pi'oduces  by  ‘its  uniform  adlon  during  the 


time  and  the  theoreni^y/ szzv^  is  the  39th  i.  Princip; 

and  is  the  confrvn'tio  virium  vivarum. 

This  famous  difpute  (the  only  one  In  the  circle  of* 
mathematical  fcience)  has  led  us  fomew^hat  afide.  But 
we  have  little  more  t©  remark  with  refped  to  meafu- 
rable  quantity.  We  cannot  fay  wdiat  varieties  of  quan^ 
tity  are  fufceptible  of  ftrid  meafure,  or  that  it  is  im- 
poffible  to  give  accurate  mealures  of  eveiry  thing  fufeep* 
tiblc  of  augmentation  and  diminution.  We  affirm, 
however,  with  confidence,  that  pain,  pleafiire,  joy, 
are  not  made  up  of  their  own  parts,  which  can  be  con* 
tcmplated  feparately  :  but  they  may  chance  to  be  af- 
foclated  by  nature  with  fometliing  that  is  meafurable  ; 
and  we  may  one  day  be  able  to  affign  their  degrees 
with  as  much  precifion  as  we  now  afeertain  the  degrees' 
of  warmtli  by  the  expanfion  of  the  fluid  in  the  ther- 
inQiiv.rteri  There  is  one.  fenfe  in  w  hich  they  may  ali 

be 


. 

jQuareh. 
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be  meafured,  viz.  numerically,  as  Newton 
dcnfity,  v}s  matrix,  &c.  Wc  can  conceive  the  pain  of 
each  of  a  dozen  men  to  be  the  fame.  Then  it  is  cv  i- 
dent  that  the  pain  of  ei^ht  of  thefe  men  is  to  that  of 
the  remaining  four  as  two  to  one  ;  but  from  fuch  men- 
furation  we  do  not  forefee  any  benefit  likely  to  arife. 

Quantity,  in  grammar,  an  affedlion  of  a  fyllablc, 
v^h^by  its  meafure,  or  the  time  whejein  it  is  pronoun¬ 
ced,*  is  afcertained ;  or  that  which  determines  the  fyl- 
lable  to  be  long  or  fhort. 

Quantity  is"  alfo  the  objeft  of  profody,  and  diltin- 
giiiflies  verfe  from  profe;  and  the  economy  and  arrange¬ 
ment  of  quantities,  that  is,  the  diRribution  of  long  and 
fhort  fyllables,  makes  what  we  call  the  number.  See 
Poetry,  Part  III.  *  .... 

The  quantities  are  ufed  to  be  diflingiiiflied,  among 
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meafures  If  his  })oetry  failed  to  gain  him  friends  and  readers,  his  Quarrifr. 
piety  fliould  at  leafl  have  fecured  him  peace  and  good- 
v/ill.  He  too  often,  no  doubt,  miftook  the  enthii- 
fiafm  of  devotion  for  the  infpiration  of  fancy  ;  to  mix 
the  waters  of  Jordan  and  Helicon  in  the  fame  cup, 
was  referved  for  the  hand  of  Milton  ;  and  for  him,  and 
him  only,  to  find  the  bays  of  Mount  Olivet  equally 
verdant  with  thofe  of  ParnafTiis.  Yet,  as  the  effufions 
of  a  real  poetical  mind,  however  thwarted  by  iinto- 
wardnefs  of  fiibjedl,  will  be  feldom  rendered  totally 
.  abortive,  we  find  in  Quarles  original  imageiy,  ftriking 
fentiment,  fertility  of  exprefiion,  and  happy  combina¬ 
tions  ;  together  with  a  compreflion  of  llyle  that  me¬ 
rits  the  obfervation  of  the  writers  of  verfe.  Grofs  de¬ 
ficiencies  of  judgment,  and  the  Infelicity  of  his  fuhjefls, 
concurred  in  ruining  him.  Perhaps  no  circvimllance 
more  complete  idea  of  Quarleses 


grammarians,  by  the  charafters  ,  ftiort,  as  per;  and—,  ^  latcver  can  give  a  ,  t?  1  — ;  ,i,. 

hmg,  as  ros.  There  is  alfo  a  common,  variable,  or  du-  degradation  tlian  a  late  edition  of  his  Emblems  ;  the 
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bioiis  quantity  ;  that  is,  fyllables  that  are  one  time  ta 
ken  for  Ihort  ones,  and  at  another  time  for  long  ones  ; 
cs  the  firft  fyllable  in  yit/as,  patres,  &c. 

quarantine,  is  a  trial  which  (hips  mnft  un¬ 
dergo  when  fufpe61ed  of  a  peflilential  iiifc6Iion.  ^  It 
may  be  ordered  by  the  king,  with  advice  of  the  privy- 
council,  at  fuch  times,  and  under  fuch  regulations,  as 
he  judges  proper.  Ships  ordered  on  quarantine  miift 
repair  to  the  place  appointed,  and  mufl  continue  there 
during  the  time  preferibed  (generally  fix  weeks)  ;  and 
mull  have  no  intercourfe  with  the  fhore,  except  for 
neceflary  provifions,  which  are  conveyed  with  every 
pofiible  precaution.  When  the  time  is  expired,  and 
the  goods  opened  and  expofed  to  the  air  as  di refled, 
if  there  be  no  appearance  of  infeflion  they  arc  admit¬ 
ted  to  port. 

Ships  infeacd  with  the  peftilence  muR  proceed  to 
St  Helen’s  Pool  in  the .  Scilly  ifiands,  and  give  notice 
of  their  fituation  to  the  cuflomhoufe  officers,  and  wait 
.  till  the  king’s  pleafure  be  known. 

Perfons  giving  falfe  information  to  avoid  perform¬ 
ing  quarantine,  or  refufmg  to  go  to  the  place  appointed, 
or  efcaping,  alfo  officers  appointed  to  fee  quanmtiiie 
performed,  deferting  their  office,  negleamg  their  duty, 
or  giving  a  falfe  ^certificate,  fiiffer  death  as  felons. 

Goods  from  Turkey,  or  the  Levant,  may  not  be  land¬ 
ed  without  llcenfe  from  the  king,  or  certificate  that 


following  paflage  is  extraacd  '^rom  the  preface  :  ‘  Mr 
Francis  Quarles,  the  author  of  the  Emblems  that  go 
under  his  name,  was  a  man  of  the  mod  exemplary  piety, 
and  had  a  deep  infiglit  into  the  mylkrics  of  our  holy 
religion.  But,  for  all  that,  the  hook  itfelf  is  written 
in  fo  old  a  language,  that  many  parts  of  it  are  fcarcc 
intelligible  in  the  prefent  age  ;  many  of  his  phrafes  are 
fo  affefled,  that  no  pcrfoii,  who  has  any  taile  for  read'* 
lug,  can  perufc  them  with  the  lead  degree  of  pleafure; 
many  of  his  exprcffioiis  are  liardi,  and  loinetimcs  whole 
lines  are  included  in  a  parent liefis,  by  which  the  mind 
of  the  reader  is  diverted  from  the  principal  object.  His 
Latin  mottos  under  each  cut  can  be  of  no  fervice  to  an 
ordinary  reader,  becaufe  he  caynot  underdand  them. 
In  order,  therefore,  to  accommodate  the  public  with  an 
edition  of  Quarles’s  Emblems  properly  moderuiled,  this 
work  was  undertaken.’  Such  an  exhibition  of  Qiiarles 
is  chaining  Columbus  to  an  oar,  or  making  John  Duke, 
of  Marlborough  a  train-band  corporal.”^ 

QUARRIES,  a  name  commonly  given  to  a  mod 
extraordinary  cavern  under  the  city  of  Paris,  tlie^  exid- 
cnce  of  which  is  known  to  few  even  of  the  inhabitants, 
and  many  of  thofe  who  have  heard  of  it  confidcr  the 
whole  as  an  idle  dory.  Mr  1'homas  White,  however, 
member  of  the  Royal  Medical  Society  of  Edinburgh, 
&c.  who  vifited  it  in  17B4,  puts  the  matter  beyond  a 
doubt;  having,  with  many  others,  obtalnedlcave  (which 


they  Uav^been  landed  and  aired  at  fome  foreign  port,  is  very  cautioufly  granted)  to  nifpea  it,  haying  guides 
tney  nave  o  ,  mrehe^  with  them.  He  {rives  the  followmir  account 


Il'jJdley's 

Jtledt 

t^es  of  An  ¬ 
cient 


See  Plague.  .  .  ,  r  t  ^ 

QUARLES  (Francis),  the  fon  of  James  Quarles 

cleA  to  the  board  of  green  cloth  and  purveyor  to 
queen  Ellfaheth,  was  born  in  1 592.  He  was  educated 
at  Cambridge;  became  a  member  of  Lincoln  s  iiin  ;  and 
was  for  fomc  time  cup-bearer  to  the  Queen  of  Bolie- 
mia,  and  chronologer  to  the  city  of  :  London.  It  was 
probably  on  the  ruin  of  her  affairs  that  he  went  to  Ire- 
land  as  fecretary  to  archbifhop  Uflier;  but  the  troubles 
in  that  kingdom  forcing  him  to  return,  and  not  find¬ 
ing  affairs  more  at  peace  in  England,  fome  difquiets 
he  met  with  were  thought  to  have  hadened  his  death, 
which  happened  in  1644.  His  works  both  in  profe 
and  verfe  are  numerous,  and  were  formerly  in  great 
edeem,  particularly  his  Divine  Emblems:  but  the  ob- 
folete  quaintnefs  of  his  dyle  has  caufed  them  to  fall  into 
negle6l,  excepting  among  particular  clades  of  readers. 
‘‘  ITe  memory  of  Quarles,  fays  a  late  author,  has  been 
branded  with  mofe  than  common  abure,and  he  feemsto 
have  been  cenfured  merely  from  the  want  of  being  read. 


and  torches  with  them.  He  gives  the  following  account 
of  it  in  the  fecond  volume  of  the  Mancheder  IVanfac- 
tions.  “  At  the  entrance  by  the  Ohfervatotre  Royal,  the 
path  is  narrow  for  a  confidcnible  way  ;  but  fexm  we  en¬ 
tered  large  and  ipaclous  dreets,  all  marked  with  names, 
the  fame  as  in  the  city  ;  cliftercnt  advertifements  and 
bills  were  found,  as  we  proceeded,  paded  on  the  walls, 
fo  that  it  had  cvciy  appearance  of  a  large  town  fvval- 
low'cd  up  in  the  earth. 

The  general  height  of  the  roof  is  about  5  or  10 
feet ;  but  in  fome  parts  not  Icfs  than  30  and  even  40.  In 
many  places  there  is  a  liquor  continually  droj)ping  from 
it,  which  congeals  immediately,  and  forms  a  fpccies  of 
tranfparent  done,  but  not  fo  fine  and  clear  as  rock  ciy- 
dal.  As  we  continued -our  peregrination,  we  thought 
ourfelves  in  no  fmall  danger  from  the  roof,  which  we 
found  but  indifferently  propped  in  fome  jdaees  with 
wood  much  decayed.  Under  the  houfes,  and  many  of 
the  dreets,  however,  it  feemed  to  be  tolerably  fecured 
by  imnienfe  dones  fet  in  mortar  ;  la  other  parts,  where 
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Qairile!.  there  are  only  fields  or  gardens  above,  it  was  totally  found  under  the  houfes  in  feveral' Quarters, 
unfupported  for  a  confiderable  fpace,  the  roof  being  '  ‘ ‘ 


perfeftly  level,  or  a  plane  piece  of  rock.  After  traver- 
fing  about  two  miles,  we  again  defeended  about  20 
flcps,  and  here  found  fome  workmen  in  a  very  cold  and 
damp  place,  propping  up  a  moll  dangerous  part,  which 
they  were  fearful  would  give  way  every  moment.  The 
path  here  is  not  more  than  three  feet  in  width,  and 
the  roof  fo  low,  that  we  were  obliged  to  Hoop  confi- 
derably. 

On  walking  fome  little  diHance  farther,  we  entered 
into  a  kind  of  faloon  cut  out  of  the  rock,  and  fa?d  to 
be  exaftly  under  the  de  Si  Jacques,  This  was 

illuminated  with  great  talle,  occaiioned  an  agreeable 
furprife,  and  made  us  all  ample  amends  for  the  danger  and 
difficulty  we  had  juft  before  gone  through.  At  one  end 
was  a  reprefentation  in  miniature  of  fome  of  the  principal 
forts  ill  the  Indies,  with  the  fort  iG  cat  ions,  draw-bridges, 
&c.  Cannons  were  planted  with  a  couple  of  foldlers 
to  each  ready  to  fire.  Centiiiels  were  placed  in  diffe¬ 
rent  parts  of  the  garrifon,  particularly  before  the  go¬ 
vernor’s  houfe ;  and  a  regiment 
drawn  up  in  another  place  with 
front.  The  jwhole  was  made  up  of  a  kind  of  clav 
which  the  place  affords,  was  ingenioufly  contnved,  and 
the  light  that  was  thrown  upon  it  gave  it  a  very  pretty 
effedl. 

‘‘  On  the  other  fide  of  this  hall  was  a  long  table  fet 
out  with  cold  tongues,  bread,  and  butter,  and  fome 
of  the  heft  Burgundy  I  every  drank.  Now  every  thing 
was  hilarity  and  mirth  ;  our  fears  were  entirely  dlfpell- 
ed,  and  the  danger  we  dreaded  the  moment  before  was 
now  no  longer  thought  of.  In  fhort,  we  were  all  in 
good  fpirits  again,  and  proceeded  on  our  journey  about 
two  miles  farther,  when  our  guides  judged  it  prudent 
for  us  to  afeend,  as  we  were  then  got  to  the  fteps  which 
lead  up  to  the  town.  We  here  found  ourfelves  fafe  at  the 
Val  de  Gracey  near  to  the  Englifti  Benedidine  convent, 
without  the  leaft  accident  having  happened  to  any  one 
of  the  party.  We  imagined  we  had  walked  about  two 
French  leagues,  and  were  abfent  from  the  furface  of 
the  earth  betwixt  four  and  five  hours. 

“  There  were  formerly  feveral  openings  Into  the  quar¬ 
ries,  blit  the  two  I  have  mentioned,  viz.  the  Objervatory 
and  the  V al  de  Grace,  arc,  I  believe,  the  only  ones  left ; 
and  thefe  the  infpedlors  keep  conftantly  locked,  and 
rarely  open  them,  except  to  ftrangers  particularly  in- 
troduced,  and  to  workmen  who  are  always  employed 
ill  fome  part  by  the  king.  The  police  thought  it  a  nc- 
ceffary  precaution  to  fecure  all  the  entrances  into  this 
cavern,  from  its  having  been  formerly  inhabited  by  a  fa¬ 
mous  gniig  of  robbers,  who  in  felled  the  country  for 
many  miles  round  the  city  of  Paris. 

“  As  to  the  origin  of  this  quarry,  I  could  not,  on  the 
ftrldleft  inquir)^,  learn  any  thing  fatisfaftory  ;  and  tlic 
only  account  I  know  publilhcd  is  the  following  contain¬ 
ed  in  the  TaUeaux  de  Paris y  n^juvelle  edition^  tom  pre^ 
inter ,  chapitre  ^rncy  page  1  2me, 

For  the  firft  building  of  Paris  it  was  neceffary  to 
get  the  ftone  m  the  environs  ;  and  the  confumption  of  it 
was  very  confiderable.  As  Paris  was  enlarged,  the 
fuburbs  were  infeiiftbly  built  on  the  ancient  quarries, 
fo  that  all  that  you  fee  without  is  effeiitially  wanting 
m  the  earth  for  the  foundation  of  the  city  :  hence 
proceed  the  frightful  cavities  which  are  at  this  time 


^  ^  -  They  ftand 

upon  abyffes.  It  would  not  ^require  a  very  violent 
(hock  to  throw  back  the  ftones  to  the  place  from 
whence  they  have  been  railed  with  fo  much  difficulty. 
Eight  men  being  fwallowed  up  in  a  gulph  1 50  feet 
deep,  and  fome  other  lefs  known  accidents,  excited  at 
length  the  vigilance  of  the  police  and  the  government, 
and,  in  faft,  the  buildings  of  feveral  quarters  have  been 
privately  propped'  up  ;  and  by  this  means  a  fupport 
given  to  thefe  obfeure  fubterraneous  places  which  they 
before  wanted. 

“  All  the  fuburbs  of  St  James’s,  Harp-ftreet,  and 
even  the  ftreet  of  Tournon,  ftand  upon  the  ancient 
quarries ;  and  pillars  have  been  eredled  to  fupport  the 
weight  of  the  houfes.  What  a  fubjea  for  refledions, 
in  confideriiig  this  great  city  fonned  and  fiipported  by 
means  abfolutely  contrary!  Thefe  towers,  thefe  fteeples, 
the  arcked  roofs  of  thefe  temples,  are  fo  many  figns  to 
tell  the  eye  that  what  we  now  fee  in  the  air  is  svanting 
under  our  feet.” 

'  c  QUARRY,  a  place  underground,  out  of  which  arc 

oi  armed  men  w^as  •  got  marble,  freeftone,  flate,  limeftone,  or  other  matters 
their  general  in  the  proper  for  building.  See  Strata. 

Some  limeftone  quarries  in  Fife  are  highly  vvorth)r 
the  attention  of  the  curious,  on  account  of  an  amazing 
mixture  of  fea-bodics  found  in  them.  One  of  this  kind 
was  opened  about  the  year  1759,  at  a  farm  called  En- 
d-^rteely  in  the  neighbourhood  of  Kirkaldy,  belong-ine  to 
General  St  Clair. 

The  flakes  of  the  ftone,  which  are  of  unequal  thick- 
nefs,  moft  of  them  from  eight  to  ten  inches,  lie  hori¬ 
zontally,  dipping  towards  the  fea.  Each  of  thefe 
flakes,  when  broken,  prefents  to  oiir  view  an  amazing 
colledlion  of  petrified  fea  bodies,  as  the  bones  of  liflies, 
ftalks  of  fea-w^eed,  vaft  quantities  of  fliells,  fuch  as 
arc  commonly  found  on  thofe  coafts,  befides  feveral 
others  of  very  uncommon  figures.  In  fome  places 
the  (hells  are  fo  numerous,  that  little  elfe  is  to  be  feen 
but  prodigious  clufters  or  concretions  of  them.  In 
the  uppermoft  ftratiim  the  (hells  are  fo  entire,  that  the 
outer  cruft  or  plate  may  be  feraped  off  with  the  finger ; 
and  the  ftalks  of  the  fea-weed  have  a  darkifh  colour, 
not  that  gloffy  whltenefs  which  they  have  in  the  heart 
of  the  quarry.  The  fmalleft  rays  or  veins  of  the  (hells 
are  deeply  indented  on  the  ftone,  like  the  impreffion 
of  a  feal  upon  wax.  In  (hort,  no  fpot  at  the  bottom 
of  the  ocean  could  exhibit  a  greater  quantity  of  fea- 
bodies  than  are  to  be  found  in  this  folid  rock  ;  for  we 
have  the  fleeletons  of  feveral  fifhes,  the  antenna  or 
feelers  of  lobfters,  the  roots  and  ftalks  of  fea-w^ecds, 
wnth  the  very  capful  a  which  contain  the  feed.  The 
place  wdiere  all  thefe  cunofities  are  found  is  on  an 
eminence  about  an  Engli(h  mile  from  the  fea  ;  and  as 
the  ground  is  pretty  deep  the  whole  way,  it  may  be 
200  feet  higher  at  leaft. 

There  are  two  or  three  things  to  be  remarked  here. 
I.  That  among  all  the  bodies  w^e  have  mentioned, 
there  are  none  but  what  are  fpecifically  heavier  than 
water.  This  holds  fo  conftantly  true,  that  the  fea- 
weed,  which  floats  in  water  when  the  plant  is  entire, 
has  been  ftripped  of  the  broad  leaves,  which  make  it 
buoyant,  before  it  has  been  lodged  here.  2.  The  (hells 
have  been  all  empty ;  for  the  double  ones,  as  thofe  of 
the  flat  kind,  are  always  found  Angle,  or  with  one  fide 
only.  3.  The  rock  feems  to  have  been  gradually  de- 

ferted 
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Coarry  ferted  by  the  fea,  and  for  a  long  time,  wafhed  with  the 
11  tides ;  for  the  upper  furfacc  is  all  eaten,  and  hollowed 
<>uarter.  jjj  places  like  an  honey-comb,  juft  as  we  obferve 

- in  flat  rocks  expofed  every  tide  to  the  accefs  and  recefs 

of  the  waters.  See  the  article  Sea. 

Quarry,  or  ^hjarrtL  among  glaziers,  a  pane  of 
glafs  cut  in  a  diamond  form. 

Quarries  are  of  two  kinds,  fquare  and  long  ;  each  of 
which  are  of  different  iizes,  exprelTed  by  the  number 
of  the  pieces  that  make  a  foot  of  glais,  viz.  eighths, 
tenths,  eighteenths,  and  twentieths:  but  all  the  fizes 
arc  cut  to  the  fame  angles,  the  acute  angle  in  the 
fquaie  quarrels  being  77®  19',  and  67®  21'  in  the  long 
ones. 

OjtjARRY,  among  hunters,  is  fometimes  ufed  for  a 
part  of  the  entrails  of  the  beaft  taken,  given  by  way  of 
reward  10  the  hounds. 

Quarry,  in  falconry,  is  the  game  which  the  hawk 
is  In  purfult  of,  or  has  killed. 

QUARTAN,  a  meafure  containing  the  fourth  part 
of  lome  other  meafure. 

Quartan,  a fpecies  of  intermitting  fever.  See  Me¬ 
dicine,  n'^  153,  158,  and  159. 

QUARTATION,  is  an  operation  by  which  the 
quantity  of  one  thing  is  made  equal  to  a  fourth  part 
of  the  quantity  of  another  thing.  Thus  when  gold 
allayed  with  filver  Is  to  be  parted,  we  are  obliged  to 
■  facilitate  the  adlon  of  the  aquafortis,  by  reducing  the 
quantity  of  the  former  of  thefe  metals  to  one  fourth 
,  part  of  the  whole  mafs ;  which  is  done  by  fufftciently 
incre^ing  the  quantity  of  the  filver,  if  It  be  neceflary. 
This^peratlon  is  called  quartathriy  and  is  preparatory  to 
the  parting;  and  even  many  authors  extend  this  name  to 
the  operation  of  parting.  See  the  article  Parting. 

QUARTER,  the  fourth  pait  of  any  thing,  the 
fradfional  expreflion  for  which  is 

Quarter,  in  weights,  is  generally  ufed  for  the  fourth 
part  of  an  hundred  weight  avoirdupois,  or  28  lb.  ^ 

Ufed  as  the  name  of  a  dry  meafure,  quarter  is  the 
fourth  part  of  a  ton  in  weight,  or  eight  bufliels. 

Quarter,  a  term  in  the  manege.  To  work  from 
quarter  to  quarter,  is  to  ride  a  horfe  three  times  in  upon 
the  firll  of  the  four  lines  of  a  fquare  ;  then  changing 
your  hand,  to  ride  him  three  times  upon  the  fccond  : 
and  fo  to  the  third  and  fourth  ;  always  changing  hands, 
and  obferving  the  fame  order. 

Quarters,  with  refped  to  the  parts  of  a  horfe,  is 
ufed  in  \'arious  fenfes  :  thus  the  fhoulders  and  fore-legs  * 
are  called  xhefore^quarters,  and  the  hips  and  hinder-legs 
the  hind  quarters,  I'he  quarters  of  a  horfe’s  foot  are 
the  fides  of  the  coffin,  comprehending  between  the  toe 
and  the  heel :  the  inner  quarters  are  thofe  oppofite  to 
one  another,  facing  from  one  foot  to  the  other ;  and 
thefe  are  always  weaker  than  the  out  fide  quarters,  which 
lie  on  the  external  fides  of  the  coffin,  quarters^ 

are  a  cleft  In  the  horn  of  a  horfe’s  hoof,  extending  from 
the  coronet  to  the  Ihoe.  A  horfe  is  faid  to  be  quarter^ 

'  cajl^  when  for  any  diforder  In  the  colfin  we  are  obliged 
to  cut  one  of  the  quarters  of  the  hoof. 

Quarter,  in  aftronomy,  the  fourth  part  of  the 
moon’s  period :  thus,  from  the  new  moon  to  the  qua¬ 
drature  is  the  firft  quarter ;  from  this  to  full  moon,  the 
fecond  quarter,'  &cc. 

Quarter,  In  heraldry,  is  applied  to  the  parts  or 
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members  of  the  firft  dlvlfion  of  a  coat  that  Is  quarter-  Quarter.  ^ 
ed,  or  divided  into  four  quarters. 

Franc  ^^arter,  in  heraldr)",  is  a  quarter  fingle  or 
alone ;  which  is  to  poflefs  one  fourth  part  of  the  field. 

It  makes  one  of  the  honourable  ordinaries  of  a  coat.  ^ 

Sly  ART  HR  of  a  Shipy  that  part  of  the  (hip’s  fide  which 
lies  towards  the  ftern  ;  or  which  is  comprehended  be¬ 
tween  the  aftmoft  end  of  the  main  chains  and  the  fides 
of  the  ftern,  where  it  is  terminated  by  the  quarter- 
pieces. 

Although  the  lines  by  wlilch  the  quarter  and  bow 
of  a  fliip,  with  rcfpc6f  to  her  length,  are  only  imagi¬ 
nary,  yet  experience  appears  fufficleiitly  to  have  afeer- 
tained  their  limits :  fo  that  If  we  were  to  divide  the 
fhip’s  Tides  Into  five  equal  portions,  the  names  of  each 
fpace  would  be  readily  enough  exprdfed.  Tims  the 
firft,  from  the  ftern,  would  be  the  quarter ;  the  fecond, 
abaft  the  midfliips  ;  the  third,  the  midfhi])8;  the  fourth, 
before  the  midfliips;  and  the  fifth,  the  bow.  Whether 
thefe  divifions,  which  in  reality  are  fomewhat  arbitrary, 
are  altogether  impioper,  may  be  readily  difeovered  by 
referring  to  the  mutual  fituatloii  or  approach  of  two  ad¬ 
jacent  vcflels.  The  enemy  boarded  us  on  the  lai board 
lidc  !  Whereabouts  \  Abaft  the  midfliips,  before  the 
midfliips,  &c. 

Plate  CCGCXXVII.  n'^  i.  rcprefciits  a  geometncal 
elevation  of  a  quarter  of  a  74  gun  fliip.  A  the  keel,  with 
a  the  falfe  keel  beneath  It.  13  the  ftern-poft.  DD  the 
quarter-gallcr)',  with  its  balluftrades  and  windows.  EE 
the  quarter-pieces,  which  limit  and  form  the  outlines  of 
the  ftern.  V  the  taffarel,  or  iipjier  pieces  of  the  ftern. 

EG  the  profile  of  the  ftern,  with  its  galleries.  H  the 
gun-ports  of  the  lower-deck ;  h  the  gun-ports  of  the 
upper  and  quarter-deck.  I  the  after-part  of  the  mizen- 
channeL  K  the  wing-tranfom.  KG  the  lower  counter. 

LB  the  ftation  of  tlie  deck-tranfom.  LQ^the  after¬ 
part  of  the  inaiii-wale.  DR  the  after-part  of  the 
dianiiel-w^le,  parallel  to  the  main-wale.  .  SU  the  flieer- 
rail,  parallel  to  both  wales.  T  /  the  rudder.  A  /  F 
the  rake  of  the  ftern.  P//  the  drift-rails.  TU  thc^ 
after-part  of  the  load  water  dine  ;  hkl  the  curve  of  the' 
feveral  decks  correfpondlng  to  thofe  reprefented  in  the 
head.  See  the  article  Head. 

As  the  marks,  by  which  veflels  of  different  con- 
llrudions  are  diftluguiflied  from  each  other,  are  gene¬ 
rally  more  confpicuous  on  the  ftern  or  quarter  than  any 
other  part,  we  have  reprefented  fome  of  the  quarters, 
which  affumc  the  moft  different  fliapes,  and  fonn  the 
greateft  coiitraft  vvith  each  other.  2.  fliows  the 

ftern  and  quarter  of  a  Dutch  flight.  3*  ftcru 

and  quarter  of  a  cat.  N®  4.  Is  the  ftern  and  quarter 
of  a  toinmmi  galley.  5.  exhibits  the  quarter  of  a 
firft-rate  galley,  otlierwlfe  called  a  galleoJJ'e,  6.  the 

quarter  of  a  Dutch  dogger,  or  galliot.  N®  7.  repre- 
fents  the  ftern  and  quarter  of  a  floop  of  war. 

The  quarters  of  all  other  fliips  have  a  near  affinity  to 
thofe  above  exhibited.  Thus  all  Ihips  ol  the  line,  and. 
Eall-lndlaincn,  are  formed  with  a  quarter  little  differing 
from  the  principal  figure  In  this  plate.  Xebecs  have 
quarters  nearly  refeinbling  thofe  of  galeaffes,  only  fome¬ 
what  higher.  Hagboats  and  pinks  approach  the  figure 
of  catsy  the  former  being  a  little  broader  in  the  ileriiy 
and  the  latter  a  little  narrower ;  and  the  fterns  and 
quarters  of  cats  feem  to  be  derived  from  thofe  of  fly¬ 
boat 
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Q^a-tcr.  boats.  The  ftcrns  of  Dutch  doggers  and  gallioas  are 
—  indeed  fingular,  and  like  thofe  of  no  other  modern  veflel: 
they  have  n/verthclefs  a  great  refemblance  to  the  fhips 
of  the  ancient  Grecians,  as  reprefented  in  medals  and 
other  monuments  of  antiquity. 

On  the  SlvARTFn^  may  be  denned  an  arch  of  the 
horizon,'  contained  between  the  line  prolonged  from 
the  Ihip’s  Hern  and  any  diilant  obje<5l,  as  land,  Hiips, 
&c.  Thus  if  the  fhip’s  keel  lies  on  an  eaft  and  well 
line,  the  ftern  being  weftward,  any  diftant  objedl  per¬ 
ceived  on  the  north-weft  or  foiith-weft,  is  faid  to  be 
on  the  larboard  or  ftarboard  quarter. 

^MRTRR-BiJly  a  roll,  or  lift,  .containing  the  dif¬ 
ferent  ftations,  to  which  all  the  officers  and  crew  of 
the  Ihip  are  quartered  in  the  time  of  battle,  and  the 
names  of  all  the  perfons  appointed  to  thofe  ftations. 
iSee  Barters* 

^AR^ER-MaJltry  is  an  officer,  generally  a  lieut  e- 
nant,  whofe  principal  bufinefs  is  to  look  after  the 
quarters  of  the  foldiers,  their  clothing,  bread,  am¬ 
munition,  firing,  &c.  Every  regiment  of  foot  and  ar¬ 
tillery  has  a  quarter-mafter,  and  every  troop  of  horfe 
one,  who  are  only  warrant-officers,  except  in  the 
Blues. 

^^ARTER-MaJler-Generaly  is  a  confiderable  officer 
in  the  army  ;  and  fhould  be  a  man  of  great  judgment 
and  Experience,  and  well  flcilled  in  geography.  His 
duty  is  to  mark  the  marches  and  encampments  of  an 
army  :  he  fhould  know  the  country  perfe<ftly  well, 
with  its  rivers,  plains,  marfhes,  woods,  mountains,  de¬ 
files,  paftages,  &c.  even  to  the  fmalleft  brook.  Prior 
to  a  march,  he  receives  the  order  and  route  from  the 
commanding  general,  and  appoints  a  place  for  the 
.  quarter-mafters  of  the  army  to  meet  him  next  morning, 
with  whom  he  marches  to  the  next  camp  ;  wffiere  being 
come,  and  having  viewed  the  ground,  he  marks  out  to 
the  regimental  quarter-mafters  the  ground  allowed  each 
regiment  for  their  camp ;  he  choofes^he  head-quaiters, 
and  appoints  the  villages  for  the  generals  of  the  army’s 
quarters :  he  appoints  a  proper  place  for  the  encamp¬ 
ment  of  the  train  of  artillery ;  he  condu61:s  foraging 
parties,  as  likewife  the  troops  to  cover  them  againft 
affaults,  and  has  a  fliare  in  regulating  the  winter-quarters 
and  cantonments. 

Barter  Nitilngy  a  fort  of  net-work,  extended  along 
the  rails  on  the  upper  part  of  a  fhip’s  quarter.  In  a 
fhip  of  war  tliefe  are  alwa^’s  double,  being  fupported 
by  iron  cranes,  placed  at  proper  diftances.  The  inter¬ 
val  is  fometimes  filled  with  cork,  or  old  fails  ;  but 
chiefly  with  the  hammocks  of  the  failors,  fo  as  to  form  a 
parapet  to  prevent  the  execution  of  the  enemy’s  fmall 
arms  in  battle. 

Xlacljlone's  ^JARTER-Se/fioTiSy  a  general  court  held  quarterly  by 
voT”iv  juft  ices  of  peace  of  each  coiirity.  This  court  is 

p°27u’  app^rinted  by  flat.  2  Hen.  V.  c.  4.  to  be  in  the  firft 
week  after  Michaelmas-day  ;  the  firll  week  after  the 
Epiphany  ;  the  firft  week  after  tlie  clofe  of  Eafter  ;  and 
in  the  week  after  the  tranflation  of  Saint  Thoinar,  a 
Becket,  or  the  7th  of  July.  This  coiut  is  held  before 
two  or  more  juftiees  of  the  peace,  one  of  whom  mull 
be  of  the  quorum.  The  jurifdi<ftion  of  this  court  by 
34  Ed.  III.  c.  I.  extends  to  the  trying  and  determining 
•f  aU  felonies  and  trcfpaflhs  whatfoever,  though  they 
feldom,*'  if  ever,  try  any  greater  offence  than  fmall  fe- 
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lonies  within  the  benefit  of  clergy,  their  commiffion  Quarter, 
providing,  that  if  any  cafe  of  difficulty  arlfos,  they  Qii^nerj,. 
(hall  not  proceed  to  judgment,  but  in  the  prefence  of  — 
one  of  the  juftiees  of  the  courts  of  king’s  bench  or 
common  pleas,  or  one  of  the  judges  of  affize.  And 
therefore  murderers  and  other  capital!  felons  are  ufu- 
ally  remitted  for  a  more  folemn  trial  to  the  affizes,  •  ^ 
They  cannot  alfo  try  any  new-created  offence,  without 
exprefs  power  given  them  by  the  ftatute  which  creates 
it.  But  there  are  many  offences,  and  particular  mat- 
ters,  which  by  particular  ftatutes  belong  properly  to 
this  jurifdi(aion,  and  ought  to  be  priofecuted  in  this 
court  ;  as,  the  fmaller  mifdemeanors  againft  the  public 
or  commonwealth,  not  amounting  to  felony,  and  cfpe- 
cially  offences  relating  to  the  game,  highways,  alehoufes, 
baftard  children,  the  fettlement  and  provifion  for  the 
poor,  vagrants,  fervants  wages,  apprentices,  and  popifh 
recufants.  Some  of  thefe  are  proceeded  upon  by  in- 
didlmcnt,  and  others  in  a'fummary  way  by  motion  and 
order  thereupon  j  which  order  may,  for  the  moft  pare, 
iinlefs  guarded  againft  by  particular  ftatutes,  be  remo¬ 
ved  into  the  court  of  king’s  bench,  by  writ  ol  certiorari ^ 
faciasy  and  be  there  either  qiiafhcd  or  confirmed.  The 
records  or  rolls  of  the  feffions  are  committed  to  the  cuf- 
tody  of  a  fpecial  officer,  denominated  the  cujlos  rotulo- 
rum.  In  moft  corporation  towns  there  are  quarter-fef- 
fions  kept  before  juftiees  of  their  own,  within  their  re- 
fpe^five  limits,  which  have  exailly  the  fame  authority 
as  the  general  quarter-feffions  of  the  county,  except  in 
very  few  inftaiices  ;  one  of  the  moft  confiderable  of 
which  is  the  matter  of  appeals  from  orders  of  removal 
ot  the  poor,  which,  though  they  be  from  the  orders 
of  corporation  juftiees,  muft  be  to  the  feffions  of  the 
county,  by  8  and  9  Will.  HI.  c.  30.  In  both  corpo¬ 
rations  and  counties  at  large,  there  is  fometimes  kept  a 
fpecial  .or  petty  feilion,  by  a  few  juftiees,  for  difpatch-  ^  ’ 

ing  fmaller  bufinefs  in  the  neighbourhood  between 
the  times  of  the  general  feffions,  as  for  licenfing  ale- 
hoiifes,  paffing  the  accounts  of  parifli-officers,  and  the 
like. 

^rARTFR-Staffy  a  long  ftaff  borne  by  forefters,  park- 
keepers,  &c.  as  a  badge  of  their  office,  and  occaficJn- 
ally  ufed  as  a  weapon. 

QUARTERS,  a  name  given  at  fea  to  the  feveral 
ftations  where  the  officers  and  crew  of  a  fliip  of  war 
are  pofted  in  a£lion.  See  Naval  Tactics, 

The  number  of  men  appointed  to  manage  the  ar¬ 
tillery  is  always  in  proportion  to  the  nature  of  the 
guns,  and  the  number  and  condition  of  the  lliip’s 
crew.  Tiicy  are,  in  general,  as  follow,  when  the 


fhip  is  well  manned,  fo  as 

to  fight 

both  Tides  at  once 

occafionally  : 
t^oundci . 

No.  of  men. 

Pounder.  No.  of  men. 

To  a  42 

15 

To  a  9 

6 

32 

6 

5 

24 

1 1 

4 

4 

18 

9 

3 

3 

- 

1 2 

7 

This  number,  to  which  is  often  added  a  boy  to 
bring  powder  to  every  gun,  may  be  occafionally  redu¬ 
ced,  and  the  guns  neverthelefs  well  managed.  I'hc 
number  of  men  appointed  to  the  fmall  arms,  on  board 
his  Majefty’s  fhips  and  floops  of  war,  by  order  of  the 
admiralty,  are, 

c  Rate 


[  750  1 


Qijarters 

11 

Qijorto. 
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Rate  of  the  Hup. 

No,  rf  men  to  the 

iH 

150 

2d 

1  20 

3d  of  80  guns 

100 

—  of  7  c  guns 

80 

4th  of  60  guns 

70 

4tli  of  50  guns 

-  60 

5th 

50 

6th ' 

40 
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faiall  arms. 


Sloops  of  war 
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Thelieutenalits  are  iirually  {lationed  to  command  the 
different  batteries,  and  dired  their  efforts  agaliill  the 
enemy.  The  mailer  fiiperintcnds  the  movements  of 
the  ihip,  and  whatever  relates  to  the  fails,  '^fhe  boat- 
fw^ain,  and  a  fufficient  number  of  men,  is  ilationed  to 
repair  the  damaged  rigging  ;  and  the  gunner  and  cam 
penter,  wherever  neceffary,  according  to  their  refpedlive 
offices. 

The  marines  are  generally  quartered  on  the^  poop 
and  forecaiile,  or  gang-way,  under  the  diredlion  of 
their  officers  ;  although,  on  fome  occafious,  they  af- 
fiil  at  the  great  guns,  particularly  in  diffant  cannon¬ 
ading. 

CHARTERS,  at  a  ficge,  the  encampment  upon  one 
of  the  moil  principal  paffages  round  a  place  befiegcd, 
to  prevent  relief  and  convoys. 

Head  ^MRTER^  of  an  Army^  the  place  w'here  tlic 
commander  in  chief  has  his  quarters.  The  quarters  of 
generals  of  horfe  are,  if  poffihle,  in  villages  behind  tlie 
right  and  left  wings,  and  the  generals  of  foot  are  of¬ 
ten  in  the  fame  place  ;  but  the  commander  in  chief 
fhould  be  near  the  centre  of  the  army. 

^jjAR7 ERs  of  Rffrejhrnent^  the  place  or  places  where 
troops  that  have  been  much  haraffed  are  put  to  recover 
themfelves  during  fome  part  of  the  campaign. 

Intrenched  Barters,  a  place  fortified  with  a  ditch 
and  parapet  to  fecure  a  body  of  troops. 

Winter  ^ARTERSy  fomiCtimes  means  the  fpace  of 
time  included  between  leaving  the  camp  and  taking  the 
field  ;  but  more  properly  the  places  where  tlie  troops 
are  quartered  during  the  winter. 

The  firff  bufinefs,  after  the  army  is  in  winter- 
quarters,  is  to  form  tlie  chain  of  troops  to  cover  the 
quarters  w^ell :  which  is  done  either  behind  a  river,  un¬ 
der  cover  of  a  range  of  ftrong  polls,  or  under  the  pro- 
tedion  of  fortified  towns.  Huffars  are  very  ufeful  011 
this  fervice. 

It  fhould  be  obferved,  as  an  invariable  maxim,  in 
winter-quarters,,  that  your  regiments  be  difpofed  in 
brigades,  to  be  always  under  the  of  a  general  offi¬ 
cer  ;  and,,  if  poffible,  let  the  regiments  be  fo  diflri- 
biited,  as  to  be  each  under  the  command  of  its  own 
chief. 

QUARTERING,  in  heraldry,  is  dividing  a  coat 
into  four  or  more  quarters,  or  quarteriiigs,  by  part¬ 
ing,  couping,  &c.  that  is,  by  perpendicular  and  hori¬ 
zontal  lines, 


tending  that  It  was  built  on  the  authority  of  St  John, 
who  was  their  apolllc ;  and  pope  Victor  could  never 
bring  them  to  obedience  in  this  article,  though  he  \vas 
upon  the  point  of  excommunicating  them  :  but  it  is  ' 
more  probable  he  contented  himfelf  with  menaces.  See 
Easter. 

QIJARTZ,  a  genus  of  filiceous  earths  very  com¬ 
mon  in  Europe.  According  to  Klrwan,  the  quartz  arc 
in  general  the  purefl  of  the  filiceous  kind,  tliough  mofl 
of  them  contain  a  flii^ht  mixture  of  other  earths  :  the 
mofl  obvious  diftindlion  among  them  arifes  from  their 
opacity  or  tiunfpftrency.  Cronflcdt  gives  the  following 
chara^teriflics  of  it :  i.  It  is  generally  cracked  through¬ 
out,  even  in  the  rock  itfelf,  whereby,  as  well  as  by  its* 
owm  nature,  it  breaks  into  irregular  and  fharp  fragments. 

2.  It  cannot  be  cafily  made  red  hot,  without  cracking 
mil  more.  q.  It  never  decays  in  tlie  air.  ^  4.  Melted 
with  fixed  alkali  in  a  due  proportion,  it  gives  a  more 
folid  and  fixed  glafs  than  any  of  the  other  filiceous 
Hones.  5.  When  there  has  been  no  interruption  in> 
its  natural  accretion,  it  always  cryflallizes  into  hexa¬ 
gonal  prilms  pointed  at  both  ends.  6.  It  is  met  with 
in  clefts,  fiiTures,  and  fmall  veins  in  rocks  ;  it  feldom^ 
forms  large  veins,  and  llill  more  rarely  whole  moun-^ 
tains,  without  a  mixture  of  heterogeneous  fubllances.  It 
is  found, 

1.  Pure,  of  feveral  varieties,  as,  ( i.)  Solid,  or  having 
no  vilible  particles,  and  called  fat  quartz.  This  is  ci¬ 
ther  tranfparent,  white,  blue,  or  violet-coloured.  1  he 
firfl  kuid  is  met  with  in  the  copper-mines  In  the  north¬ 
ern  part  of  Norway  and  Siberia,  and  has  no  regular 
form,  but  is  as  clear  as  the  fiuefl  cryflallizcd  quartz,  or 
rock  cryftal.  (2.)  Grained  qu;.ri%^  of  a  white  or  pale 
green  colour,  found  in  various  places  in  Sweden.  (3. )  1  he 
fparry  quartz^  which  Is  the  fcarcefl  of  the  wffiole,  and 
ought  not  to  be  confounded  with  the  white  felt-fpar, 
becaufe  it  is  of  a  fmoother  appearance,  and  breaks  in¬ 
to  larger  and  more  irregular  planes.  It  is  found  of  a 
whitiih  yellow',  from  the  gold  mines  in  Hungary  ;  or 
white,  from  the  ifland  of  Uto.  Brunnich  tells  us,  that 
the  Hungarian  gold  and  filver  mines  near  Hodentch, 
which  have  veins  frequently  fome  fathoms  wide,  afford 
a  kind  of  lamellated  and  porous  quartz.  It  Is  met  with 
of  white,  yellow,  and  blue  colours,  and  it  is  fometimes 
finely  cryllallized  in  pyramidical  figures. 

2.  Cryjlallized quart%y  or  rockcryflaL  See  Crystal. 

3.  Impure  quartz.  Of  this  there  are  tw'O  kinds, 
(i.)  Mixed  w'ith  iron,  iii  form  of  a  black  calx.  It  is 
black,  gloffy,  and  contains  a  great  quantity  of  Iron.  It 
Is  found  in  Sweden.  (2.)  Mixed  with  copper,  and  of  a 
red  colour,  found  in  the  fame  country. 

Croniledt  obferves,  that  quartz  in  general,  and  efpe- 
cially  its  cryllals>  are  very  commonly  fuppofed,  when 
yet  in  their  foft  and  difiolvcd  Hate,  to  have  included 
within  them  fome  vegetables,-  for  inflancti  grafs  and 
mofs.  “  This  (fays  he)  I  cannot  abfoluteJy  deny; 
but  it  deferves  carefully  to  be  examined  If  that  which  is 


Qta’-fz. 


QUAR  rO-DECiMANS,  an  ancient  fe£l  in;  the  Chrif-  (howm  as  a  grafs  be  not  an  afbeftos,  or  a.flrlated  cockle; 
tianchurch,  who  taught  that  Eailer  fhould  always  be  and  the  mofs  only  branched  varieties  filled  with  earth, 


ught 

celebrated  according  to  the  cuHom  of  the  jews,  on  the 
fourteenth  day  of  the  moon  in  the  month  of  March, 
vvhenfoever  that  day  fell  out.  And  hence  they  derived 
their  name  quarto  de  imaniy  q.  d.  Foiirteenthcrs.  The 
Afiatics-were.  mightily  attached  to  this  opinion,  pre- 


which,  by  their  being  ramofe,  bear  a  vegetable  appear¬ 
ance.  It  is  very  common  in  agates,,  and  makes  them 
of  lefs  value  than  they  otherwife  would  be.  This  isi 
mofl  generally  the  cafe  with  thofe  Hones  wdiich  are 
fliovvn  as  including  vegetables;  and,  for  my  own  part,  I  » 

have  ? 


1 
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Quartz  have  never  been  fo  fortunate  as  to  meet  with  any 
II  others.” 

M.  Marrellan  remaiks,  that  quartz  is  one  of  the  prin- 
cipal  kinds  of  flonc  which  contain  metals.  Some  of 
the  Hungarian  veins  confift  entirely  of  it,  and  the  gold 
is  fo  minutely  difperfed,  that  it  cannot  be  difeerned  by 
the  beft  mierofeopes  before  it  is.  feparated  by  pounding 
and  wafliing.  I'he  width  of  the  veins,  fome  of  whieh 
are  half  a  fathom,  and  fome  ftill  more,  repay  the  trou¬ 
ble  and  expences,  which  the  fmall  quantity  of  gold 
would  not  otherwife  counterbalance.  Nature  has  not 
anywhere  produced  mountains  of  pure  quartz  ;  for 
though  fome  rocks  in  Sweden  are  ranked  among  the 
quartzes,  they  are  u:idoubtedly  mixed  with  heteroge¬ 
neous  matters.  Near  Lanterberg  upon  the  Hartz  are 
veins  of  this  flone  from  one  to  three  fathoms  wide,  con- 
fifting  of  a  loofe  fand,  in  which  they  find  the  copper 
ore  in  nefls.  In  the  Danifh  iile  of  Anhalt  we  meet 
with  triangular  quartz  pebbles.  There  are  likewife 
cryftals  of  quartz  having  water  inclofed  in  them  ;  fome 
fine  pieces  of  this  kind  are  to  be  met  with  in  the  Im¬ 
perial  cabinet  at  Vienna,  &c. 

Rock  cry  dais  are  generally  found  upon  or  among 
quartz,  and  are  to  be  met  with  in  all  parts  of  the  world. 
The  greated  number  are  fiirniflied  to  the  European 
countries  from  Mount  Saint  Gothard  in  Switzerland. — 
Here  large  pieces,  weighing  from  5  to  8co  pounds, 
w'ere  found  at  Grimfelberg  ;  one  of  izco  pounds  was 
found  fome  years  ago  at  Plfbaeh  in  the  Wallais  ;  and  a 
piece  fix  feet  long,  four  broad,  and  equally  thick,  was 
found  in  the  iflatid  of  Madagafcar,  a  place  where  thefe 
natural  prodindions  arc  of  the  moft  extraordinary  fize 
and  perfefiion. 

When  great  quantities  of  quartz  are  continually  agi¬ 
tated  by  the  fea  or  river  water,  they  are  fometimes  re¬ 
duced  to  fuch  very  minute  parts  as  to  be  eafily  carried 
away,  fufpended  in  the  water  ;  and  there  are  fands  of  fo 
minute  a  fize  as  to  meafure  lefa  than  the  two  or  three 
hundredth  part  of  an  inch.  Thefe  are  called  quiche 
fands,  Immenfe  trails  of  land  confift  only  of  loofe 
fands,  particularly  along  the  fea-fhore  in  many  parts  of 
Europe.  Some  fuppofe  that  fea-water  has  the  power 
of  producing  this  fand  out  of  its  own  fubftance  ;  and 
their  furfaces,  in  general,  are  fo  polifhed,  as  to  fhow 
that  they  could  not  be  reduced  in  fize  by  rubbing  againft 
each  other ;  but  we  know  not  as  yet  that  fuch  a  pro- 
du6lion  has  ever  been  demonftrated.  When  fand  is 
about  as  big  as  peas,  it  is  called  gravel ;  and  when  it 
is  free  from  faline  and  heterogeneous  particles,  it  is  em¬ 
ployed  in  making  mortar,  and  other  economical  pur- 
pofes.  That  which  is  very  pure  ferves  for  making  flint- 
glafs,  with  red  calces  of  lead,  and  the  proper  alkaline 
flux  ;  but  when  mixed  with  ferruginous  black  fand,  the 
glafs  aflumes  a  green ifh  black  colour.  “  This  (fays  M. 
Magellan)  I  have  feen  among  the  various  fpccimens  of 
glafs  made  by  Mr  E.  Delaval,  F.  R.  S.  who  produced 
a  very  fne  tranfparent  and  coloiirlefs  glafs  out  of  the 
fame  fand  with  wliich  he  had  made  fome  of  that  black 
glafs,  and  this  only  by  feparating  from  it  all  the  ferru¬ 
ginous  mixture.” 

QUASHING,  in  law,  the  overthrowing  and  an¬ 
nulling  a  thing. 

QUASTcontract,  in  the  civil  law,  an  a6I  with¬ 
out  the  ftri(ft  form  of  a  contrad,  but  yet  having  the 
force  thereof.  In  a  contracl  there  miift  be  the  mutual 
confenr  of  both  in  a  quafucotUra^oxi'C  party 


may  be  bound  or  obligated  to  the  other,  without  having  Qnafl 
given  his  confent  to  the  ad  whereby  he  is  obliged.  For  il  < 
example  :  I  have  done  your  bufinefs,  in  your  ab fence, 
without  your  procuration,  and  it  has  fucceeded  to  your  ' 

advantage.  I  have  then  an  adion  againft  you  for  the  re¬ 
covery  of  what  I  have  difburfed,  and  you  an  adion 
againft  me  to  make  me  give  an  account  of  my  admini-  Il 

ftration,  which  amounts  to  a  quafi^^contraH , 

^AS^^Crlmey  or  ^afi-delicly  in  the  civil  law,  the 
adion  of  a  perfon  who  does  damage,  or  evil,  involun¬ 
tarily.  T  he  reparation  of  quaf -crimes  confifts  in  ma- 
king  good  the  damages,  with  intereft. 

QUASS,  a  fermented  liquor  drunk  in  Rullia.  Sec 
Peasant. 

QJLJASSIA,  in  botany  :  A  genus  of  the  monogynia 
order,  belonging  to  the  decandria  clafs  of  plants  ;  and 
in  the  natural  method  ranking  under  the  14th  order, 

Gruhiales,  The  calyx  is  pentaphyllous  ;  there  are  five 
petals^  the  nedarium  is  pentaphyllous  ;  there  are  from 
two  to  five  feed-cafes  ftanding  afunder,  and  monofper- 
mous.  'Fhere  are  three  fpecies,  the  amaray  ftmarubay 
and  exce/fa  or  pofygama. 

The  quaflla  amara  grows  to  the  height  of  feveral  IVcodvillds 
feet,  and  fends  off  many  ftrong  branches.  The  wood 
is  of  a  white  colour  and  light  ;  the  bark  is  thin  and 
grey  :  the  leaves  are  placed  alternately  on  the  branches,^’ 
and  confift  of  two  pair  of  oppofite  pinnae,  with  an  odd 
one  at  the  end  :  all  the  leafets  are  of  an  elliptical  fhape, 
entire,  veined,  fmooth,  pointed,  feffile,  on  the  upper 
pagina  of  a  deep  green  colour,  on  the  under  paler  :  the 
common  footftalk  is  articulated,  and  winged,  or  edged, 
on  each  fide  with  a  leafy  membrane,  which  gradually 
expands  towards  the  bafe  of  the  pinnae  :  the  flowers  arc 
all  hermaphrodite,  of  a  bright  red  colour,  and  terminate 
the  branches  in  long  fpikes  :  the  brad! eae  or  floral  leaves 
are  lance-fhaped  or  linear,  coloured,  and  placed  alternate¬ 
ly  upon  the  peduncles  :  the  calyx  is  fmall,  perfiftent, 
and  five-toothed :  the  corolla  confifts  of  five  lance- 
fhaped  equal  petals,  at  the  bafe  of  whieh  is  placed 
the  nedlary,  or  five  rouiidifh,  coloured,  fcales :  the  fila¬ 
ments  are  ten,  {lender,  fomewhat  longer  than  the  co¬ 
rolla,  and  crowned  with  fimple  antherae,  placed  tranf- 
verfely  :  the  receptacle  is  flefhy  and  orbicular  :  the  ger- 
men  is  ovate,  divided  into  five  parts,  and  fupports  a 
{lender  ftyle,  longer  than  the  filaments,  and  terminated 
by  a  tapering  ftigma :  the  capfules  are  five,  two-celled, 
and  contain  globular  feeds.  It  is  a  native  of  South  Ame¬ 
rica,  particularly  of  Surinam,  and  alfo  of  fome  of  the 
Weft  Indian  iflands.  The  root,  bark,  and  wood,  of 
this  tree  have  all  places  in  the  materia  medica.  The 
wood  is  moft  generally  ufed,  and  is  faid  to  be  a  tonic, 
ftomachic,  antifeptic,  and  febrifuge. 

Thequaffia  fimaiuba  is  common  in  all  the  woodlands 
in  Jamaica.  It  grows  to  a  great  height  and  confi- 
derable  thicknefs.  The  trunks  of  the  old  trees  are  black 
and  a  little  furrowed.  Thofe  of  the  young  trees  are 
fmooth  and  gray,  with  here  and  there  a  broad  yellow 
fpot.  The  infide  bark  of  the  trunk  and  branches  is 
white,  fibrous,  and  tough.  It  taftes  flightly  bitter.  On  f 

cutting  or  ilripping  off  this  bark,  no  milky  juice  iffues, 
as  has  been  mentioned  by  various  authors.  The  wood 
is  hard,  and  ufeful  for  buildings.  It  fplits  frvely,  and 
makes  excellent  ftaves  for  fugar  liogfheads.j^  It  has  no 
fenfible  bitter  tafte.  The  branches  are  alternate  and  j 

fpreading.  The  leaves  are  numerous  and  alternate.  l! 

On  the  upper  fide,  they  arc  fmooth,  fhining,  and  of  a  M 

6  deep  1] 


dcrp  green  colour  : 


^Jateria 
Medea, 
t  '.ii.p.75 


U  A  [  753 

on  the  under  fide  they  are  white. 

The  dowers  appear  about  the  beginning  of  April. 
They  are  of  a  yellow  colour,  and  placed  on  fpikes  beau¬ 
tifully  branched. 

The  fruit  Is  of  that  kind  called  a  drupa^  and  is  ripe 
towards  the  end  of  May.  It  is  of  an  oval  Ihape,  is 
black,  fmooth,  and  (lilnlng.  The  pulp  is  flefliy  and 
foft ;  the  tade  a  naufcoiis  fweet.  The  nut  is  flattened, 
and  on  one  fide  winged.  The  kernel  is  fmall,  flat,  and 
tailes  fvvect.  The  natural  number  of  thefc  driipaj  is 
hve  on  each  common  receptacle  ;  but,  for  the  mod  part, 
there  are  only  two  or  throe ;  the  roll  abort  by  various 
accidents.  The  roots  are  tliick,  and  run  fupcrficially 
under  the  furface  of  the  ground  to  a  confidcrable  di- 
dance.  The  bark  is  rough,  fcaly,  and  warted.  The 
infide  when  frefh  is  a  full  yellow,  but  when  dry  paler. 

It  has  but  little  fmell.  The  taRe  is  bitter,  but  not 
very  difagreeable.  This  is  the  true  cortex  limarubse  of 
the  fliops.  This  tree  is  known  In  Jamaica  by  the  names 
of  mountain  damfon^  bitter  damfon^  and  Jlave-wood.  The 
(hops  are  fupplied  with  this  bark  from  Guiana  ;  but  now 
we  may  have  it  from  our  own  i (lands  at  a  moderate  ex¬ 
pence.  On  examining  the  fru<ftification.  Dr  Wright 
found  this  tree  to  be  a  fpecies  of  quaflia.  Under  that 
name  he  fent  it  to  Europe,  and  Liiinxus  adopted  it  into 
his  fyftem.  There  are  male  flowers  on  one  tree  and 
female  flowers  on  another  ;  and  this  is  invariably  the  caie 
in  Jamaica. 

Mod  authors  who  have  written  on  the  fimaruba 
agree,  that  in  fluxes  it  redores  the  lod  tone  of  the  in- 
tedines,  allays  their  fpafmodic  motions,  promotes  the 
fecretions  by  urine  and  perfpiratioii,  removes  that  low- 
nefs  of  fpirits  attending  dyfenteries,  and  difpofes  the 
patient  to  deep  ;  the  gripes  and  tenefmus  are  taken  off, 
and  the  dools  are  changed  to  their  natural  colour  and 
confidence.  In  a  moderate  dofe,  it  occafions  no  didiirb- 
ance  or  iineaflnefs  ;  but  in  a  large  do/,e  it  produces  fick- 
nefs  at  domach  and  vomiting.  Negroes  are  lefs  afiedfed 
by  it  than  white  people.  Dr  Cullen,  however,  fays, 

“  We  can  perceive  nothing  in  this  bark  but  that  of  a 
fimple  bitter  ;  the  virtues  aferibed  to  It  in  dyfentery 
.have  not  b^en  confirmed  by  my  experience,  or  that  of 
the  piadfitioners  in  this  country ;  and  leaving  what 
others  are  faid  to  have  experienced  to  be  further  ex¬ 
amined  and  confidered  by  pradlitioners,  I  can  only  at 
prefent  fay,  that  my  account  of  the  effedt  of  bitters  will 
perhaps  explain  the  virtues  aferibed  to  fimaruba.  In 
dyfentery  I  have  found  an  infufion  of  chamomile  flowers 
a  more  ufeful  remedy. The  qiiadia  excelfa  or  poly- 
gama  was  named  by  Sir  Jofeph  Banks,  Dr  Solaiider,  and 
Dr  Wright,  amaray  Pricr^nm  Amara,) 

It  is  ranked,  however,  by  Mr  John  Lindfay,  In  a  paper 
in  the  third  volume  of  the  Edinburgh  Tranfadtions, 
Under  qunfftay  who  gives  the  following  defcriptioii  of 
it.  It  is  very  common  in  the  woodlands  of  Jamaica, 
is  beautiful,  tall,  and  (lately,  fomc  of  them  being  100 
feet  long,  and  ten  feet  in  circumference  eight  feet 
above  tlie  ground.  The  trunk  is  llraight,  fmooth,  and 
tapering,  fending  off  Its  branches  towards  the  top. 
"Jdie  outlide  hark  Is  pretty  fmooth,  of  a  light  gray  or 
alh  colour,  from  various  lichens.  The  bark  of  tlye 
roots  is  of  a  yellow  cad,  fomewliat  like  the  cortex  fima¬ 
ruba.  The  inner  bark  is  tough,  and  compofed  of  fine 
flaxy  fibres.  The  wood  Is  of  a  yellow  colour,  tough, 
ibiit  not  very  hard.  It  takes  a  good  polifli,  and  is  ufed 
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as  flooring.  The  leaves  are  fub-altemate  ;  the  fmall 
leaves  are  in  pairs,  fiom  five  to  eight,  (landing  oppofite 
to  each  other  on  fliort  footdalks,  and  ending  with  an 
odd  one.  They  are  of  an  oblong  oval  (hape,  and 
pointed  ;  the  ribs  reddifii,  and  the  young  leaves  are  co¬ 
vered  with  a  fine  brownifli  down.  I'he  flowers  come 
out  in  bunches  orcluders  from  the  lower  part  of  the  lad 
(hoot  before  the  leaves,  and  (land  011  round  footllaiks. 
The  flowers  are  fmall,  of  a  yellowifh  green  colour, 
with  a  very  fmall  calyx.  The  male  or  barren  tree  has 
flowers  nearly  fimilar  to  the  henuaphrodite,  but  in  it 
there  are  only  the  rudiments  of  a  llyle. 

“  The  fruit  is  a  fmooth  black  driipa,  round-(haped, 
and  of  the  i'lzc  of  a  pea.  There  is  but  little  pulp,  and 
the  nut  covers  a  round  kernel.  Tliefe  driipa;  are  gene¬ 
rally  three,  fometimes  two,  and  often  only  one,  at¬ 
tached  lldewlfe  to  a  roundilh  fle(hy  rcccptaclt.  It 
flowers  In  0<^tobcr  and  November,  and  its  fruit  Is  ripe 
in  December  and  January.  Except  the  pulp  of  theu 
fruit,  every  other  part  of  this  tree  has  an  intenfely  bit¬ 
ter  tade.  In  tade  and  virtues  it  is  nearly  equal  to  the 
quadia  of  Surinam,  and  I  am  credibly  informed  is  fold 
in  I..oiidoii  for  the  qualfia  amara  ;  and  it  may  be  fafely 
ufed  in  all  cafes  where  that  drug  has  been  tliought  pro¬ 
per,  whether  as  an  antifeptic,  or  In  cafes  of  vveaknefs 
in  the  domach  and  bowels.  It  may  either  be  given 
alone,  or  joined  with  the  Jcfiiit^s  bark.  The  happielb 
effe6ls  refiilt  fiom  the  ufe  of  this  medicine  in  obilinatc 
remitting  fevers  from  marfh  miafmata,  In  agues  which 
had  refilled  the  ufe  of  Jefuit’s  bark,  and  In  dyfenteries 
of  long  danding.  It  is  In  daily  pradllce  In  dropfies 
from  debility,  either  In  fimplc  infnfioiis  or  tincture 
by  itfelf,  or  joined  with  aromatics  and  chalybcates. 
Dr  Drummond,  an  eminent  phyfician  in  Jamaica,  pre- 
feribes  It  with  great  fuccefs  In  the  above  cafes,  as  well 
as  in  amenorrhx‘a,  chluiofis,  dyfpcpfia,  and  In  that 
fpecies  of  pica  called  dlrteatlngy  fo  fatal  to  a  number  of 
negroes. 

“  The  bark  of  the  quaflia  polygama,  but  efpccially 
the  wood,  is  intenfely  bitter.  They  may  both  be  ufed 
ill  various  forms.  In  certain  cafes  of  dropfy,  aromatics 
and  preparations  arc  joined  to  It,  alfo  In  amenori  hxa 
and  chlorofis  ;  and  in  worm  fevers,  the  cabbage-bark,  or 
other  vegetable  anthelmintics.’' 

QUATUORVIR,  In  antiquity,  formerly  written 
nil.  ViR,  a  Roman  magillrate,  who  had  three  col¬ 
leagues  joined  with  him  in  the  fame  adrninidration,  and 
had  the  care  of  condudling  and  fettling  the  colonies 
fent  into  the  provinces.  There  were  alfo  <[uatuorvIri 
appointed  to  infpe6l  and  take  care  of  repairs,  6cc. 

QUAVER,  ill  miific,  a  meafure  of  time  equal  to  half 
a  crotcliet,  or  an  eighth  part  of  a  feir.Ibreve. 

QUAY.  Sec  Key. 

QUEBEC,  a  handfome  and  large  town  of  Ame¬ 
rica,  and  capital  of  Canada.  The  full  j)lacc  takt'ii  no¬ 
tice  of  upon  landing  here  Is  a  fqnare  of  an  irregular 
figure,  witli  well-built  houfes  on  each  fide  ;  011  the  back 
of  which  is  a  rock",  on  the  left  it  is  bounded  by  a  fmall 
churcli  ;  and  on  the  right  are  two  rows  of  houfej*,  pa¬ 
rallel  to  each  other.  There  Is  another  between  the 
church  and  the  harbour ;  as  alfo  another  long  row  oa 
the  fide  of  the  bay.  'ill is  may  be  looked  upon  as  a 
kind  of  fuburb  ;  and  between  this  and  the  great  (Ireet 
is  a  vci*y  lleep  afeent,  in  whicli  they  have  made  (leps 
for  the  foot-pa(reiigers  to  go  up.  This  may  be  cidlcd 
5  C  the 
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the  Upper  Town,  wherein  is  the  biiliop’s  palace ;  and  but 
between  two  large  fquares  is  a  fort  where  the  gover-  ?m/y. 
nor  lodges.  The  Recolets  have  handfoine  houfes  over- 
againa  it,  and  on  the  right  is  the  cathedral  church  ; 
over-againa  this  is  the  jefuits  college,  and  between 
them  are  well-built  houfes  ;  from  the  fort  runs  two 
arcets,  which  are  crofled  by  a  third,  and  between  thefe 
■  a  church  and  a  convent.  In  the  fecoud  fquare  are 
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with  the  addition  of  dowjger* 
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two  defeents  to  the  river  of  St  Charles.  The  Hotel 
Dieu  is  ill  the  midway ;  and  from  thence  are  fmall 
houfes,  which  reach  to  the  houfe  of  the  intendaut.  On 
the  other  fide  of  the  Jefuits  college,  where  the  church 
flaiids,  is  a  pretty  long  llreet  in  which  is  a  nunnery. 
Almoft  all  the  houfes  are  built  of  flone,  and  there  are 
about  7  COO  inhabitants  ;  the  fort  is  a  handfome  build¬ 
ing,  but  not  quite  hnifhed.  Quebec  is  not  regularly 
fortlned  :  but  it  cannot  be  eafily  taken  ;  for  the  harbour 
is  flunked  with  two  baftions,  which  at  high  tides  are 
aimed:  level  with  the  water.  A  little  above  one  of  the 
bdflions  is  a  demi-ballion,  partly  taken  out  of  the  rock  ; 
and  above  it,  on  the  fide  of  the  gallery  of  the  fort,  is 
a  battery  of  25  pieces  of  cannon  :  Hill  above  this  is  a 
fquare  fort  called  the  citadel,;  and  the  ways  from  one 
fortification  to  another  ate  difficult  to  pals.  To  the 
left  of  the  harbour,,  on  the  fide  of  the  road,  there  are 
large  batteries  of  cannon,  and  feme  mortars  ;  befides 
thefe,  there  are  fevcral  other  fortifications  not  very  eafy 
to  be  deferibed.  In  <711  the  Britifh  fitted  out  a  fleet 
v/ith  a  defign  to  conquer  Canada,  which  failed  on  ac¬ 
count  of  the  rafhnefs  of  the  admiral  ;  who,  contrary  to 
the  advice  of  his  pilot,  went  too  near  the  Seven  ifles, 
and  fo  lofl.  his  largeft  fhips,  and  3000  of  his  befl  fol- 
diers.  It  is  about  300  miles  north-well  of  Bolton  in 
Ncw-England.  On  Odober  18.  1759,  it  was  taken 
by  the  Britilh  under  the  command  of  General  Wolfe, 
who  loll  his  life  in  the  battle,  after  he  had  the  fatis- 
fadion  to  know  that  our  troops  were  vidorious.  Ad¬ 
miral  Saunders  commanded  a  fquadron  of  men  of  war, 
and  did  Immenfe  fei*vlce  in  reducing  this  place  ;  there 
being  not  a  man  in  the  navy  but  what  was  adive  on 
this  occafion,  not  excepting  the  failors  belonging  to 
the  tranfport  vclfels.  After  this  valuable  acqulfition, 
all  Canada  came  under  the  jurifdldion  of  the  crown  of 
Great  Britain.  W.  Long.  69.  48.  N.  Lat.  46.  55. 


^rp.EN  Charlottes  Sounds  is  fitiiated  at  the  northern 
extremity  of  the  fouthern  illand  of  New  Zealand,  near 
Cook’s  Strait,  lying  in  41.  6.  of  fouth  latitude,  and 
174.  19.  of  call  longitude.  The  climate  of  this  found 
is  much  more  mild  than  at  Diillcy  Bay  ;  and  though 
there  is  not  fuch  plenty  of  wild  fowl  and  ilh,  the  de-» 
fed  is  fufficiently  compenfated  by  abundance  of  excel¬ 
lent  vegetables.  The  hills  about  the  found  confill 
mollly  of  an  argillaceous  ftoiie  of  a  greeiiilh  grey,  or 
bluilh  or  ycllowiih  brown  colour.  A  green  talkous 
or  nephritic  (by  the  jewellers  called  j  cLk)  is  likewife 
very  common,  together  with  horn-flonc,  ihingle,  feveral 
forts  of  flinty  Hones  and  pebbles,  fome  loole  pieces  of 
bafaltes,  Hrata  of  a  compad  mica  or  glimmer,  with  par¬ 
ticles  of  quartx^  Hence,  Mr  ForreHcr  thinks,  there 
is  reafon  to  believe  that  this  part  of  New  Zealand  con¬ 
tains  iron-ore,  and  perhaps  feveral  other  metallic  fub- 
Hances.  The  country  is  not  fo  Heep  as  at  Dufl<y  Bay, 
and  the  hills  near  the  fea  are  generally  inferior  ia 
height,  but  covered  with  foreHs  equally  intricate  and 
impenetrable.  Captain  Cook  fowed  the  feeds  of  many 
vegetables  in  this  place,  that  have  ufeful  and  nutritive 
roots.  He  fowed  alfo  corn  of  feveral  forts,  beans,  kid^ 
ney-beans,  and  peafe.  The  dogs  here  are  of  the  long¬ 
haired  foil,  with  pricked  ears,  and  refemble  the  common 
ffiepherd’s  cur,  but  they  are  very  Hupid  animals.  They 
are  fed  with  fiffi,  and  even  dogs  ficfli,  and  perhaps  hu¬ 
man  flefli,  which  the  natives  alfo  eat.  Captains  CooL 
and  Furneaux  left  on  thefe  iflandsaboar  and  two  fows,. 
with  a  pair  of  goats,  male  and  female,  with  fome  geefe,. 
in  order  to  benefit  the  natives  and  future  generations 
of  navigators.  They  left  likewife  among  them  a  num¬ 
ber  of  brafs  medals  guilt,  on  one  fide  of  which  was 
the  head  of  his  prefent  majefty,  with  the  inferiptioa 
George  III.  King  of  Great  Britain,  France,  and 
land.  See.  On  the  reverfc,  a  reprefentatlon  of  two  mea 
of  war,  with  the  names  Refolution  and  Adventure  over 
them  ;  and  the  exergue,  failed  from  England  March 

MDCCLXXll. 

^ER^^Goidy  18  a  royal  duty  or  revenue  belonging 
to  every  queen  of  England  during  her  marriage  to  the 
king,  payable  by  perfoiis  in  this  kingdom  and  Ireland. 


QUEDA,  a*  kingdom  of  Afia,  in  the  peiiinfula  be-  on  divers  grants  of  the  king  by  way  of  fine  or  oblation, 
yond  the  Ganges,  and  near  the  Hralt  of  Malacca.  The  &c.  being  one  full  tenth  part  above  the  entire  fines,  on 


king  is  tributary  to  Siam.  The  principal  town  is  of 
the  fame  name,  and  faid  to  contain  about  8000  inhabi¬ 
tants  ;  and  is  fubjeft  to  the  Dutch.  It  has  a  harbour, 
and  is  3GO  miles  north  of  Malacca.  E.  Long.  100.  5. 
N.  Lat.  7.  5. 

QUEDLINGBURG,  a  town  of  Germany,  in  the 
circle  of  Upper  Saxony,  and  on  the  confines  of  the 
duchy  of  Brunfwick.  Here  is  a  famous  abbey,  whofe 
abbefs  is  a  prlncefs  of  the  empire,  and  who  fends  de¬ 
pur,  js  to  the  diets.  Her  contingent  is  one  horfeinan 
und  to\  footmen.  The  inhabitants  of  the  town  live  by 
brewing,  huffiandry,  and  feeding  of  cattle.  It  is  10 
miles  fouth-eaH  of  HalberHadt,  and  32  weH  of  Bern- 
berg.  E.  Long.  1 1.  34.  N.  Lat.  52.  .1. 

QUEEN,  a  woman  ^^'ho  holds  a  crown  fingly. 

The  title  of  queen  is  alfo  given  by  way  of  courtefy 
to  her  that  is  married  to  a  king,  who  is  called  by  way 
of  diHlndlion  queen-confort ;  the  former  being  termed 
queen-regents  The  widow  of  a  king  is  alfo  called  queen^ 


pardons,  contrails,  or  agreements,  which  becomes  a  real 
debt  t©  the  queen,  by  the  name  of  aurum  reginay  upon 
the  party’s  bare  agreement  wnth  the  king  for  his  fine, 
and  recording  the  fame. 

^EEN^s-Countyy  a  divifion  of  the  province  of  Lein- 
Her  in  Ireland  ;  fo  called  from  the  popilh  Queen  Mary, 
in  wdiofe  reign  it  was  firil  made  a  county  by  the  earl 
of  Suflex,  then  lord-deputy.  It  is  bounded  on  the 
fouth  by  Kilkenny  and  Catherlogh ;  by  King’s  coun¬ 
ty  on  the.  north  and  weH  ;  part  of  Kildare  and  Cathcr- 
logh  on  the  eaH  ;  and  part  of  Tipperary  on  the  well. 
Its  greateH  length  from  north  to  fouth  is  35  miles,  and 
its  breadth  near  as  much  ;  but  it  is  unequal  both  ways. 
This  county  was  anciently  full  of  bogs  and  woods, 
though  now  pretty  well  inclofed,  cultivated,  and  inha¬ 
bited.  'J  he  baronies  contained  in  it  are  feven  ;  and  it 
fends  eight  members  to  parliament. 

^REN^Bee.  See  Bee,  n®  3,  See. 
QUEENBOROUGH,  a  town  of  the.ifle  of  Shep* 
8  pey 
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Quercus. 
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pcy  In  Kent,  which  fends  two  members  to  parliament, 
though  confifting  only  of  about  lOO  low  brick  houfes, 
and  (carce  350  inhabitants.  The  chief  employment  of 
/  the  people  here  is  oyfter  drudging  ;  oyflers  being  very 
plentiful,  and  of  a  tine  flavour.  E.  Long.  o.  50* 

Lat.  51.  25. 

QUEENS-ferry,  a  town  of  Scotland,  in  the  (hire 
of  Lothian,  feated  on  the  fouth  fide  of  the  river  Forth, 

9  miles  weft  of  Edinburgh. 

QUELling-fou,  the  capital  of  the  province  of 
General  i)^-Quangfi  in  China,  has  its  name  from  a  flower  called 
feription  of  quety  which  grows  on  a  tree  refembling  a  laurel ;  it  ex- 
Cbina.  hales  fo  fvveet  and  agreeable  an  odour,  that  the  whole 
country  around  is  perfumed  with  It.  It  is  fituated  on 
the  banks  of  a  river,  which  throws  itfelf  into  the  Ta- 
ho ;  but  it  flows  with  fuch  rapidity,  and  amidft  fo  nar¬ 
row  valleys,  that  it  is  neither  navigable  nor  of  any  uti¬ 
lity  to  commerce.  This  city  is  large,  and  the  whole 
of  it  is  built  almoft  after  the  model  of  our  ancient  for- 
treftes  ;  but  it  is  much  inferior  to  the  greater  part  of  the 
capitals  of  the  other  provinces.  A  great  number  of 
birds  are  found  in  the  territories  belonging  to  it,  the 
colours  of  which  are  fo  bright  and  variegated,  that  the 
artifts  of  this  country,  in  order  to  add  to  the  luftre 
of  their  filks,  interweave  with  them  fome  of  their  fea¬ 
thers,  which  have  a  fplendor  and  beauty  that  cannot  be 
imitated.  Quei-ling  has  under  its  jurrfdidion  two  ci¬ 
ties  of  the  fecond  clafs  and  feven  of  the  third. 

Quei,  in  natural  hiftoiy^  is  a  name  given  by  the  Chi- 
nefe  to  a  peculiar  earth  found  in  many  parts  of  the  eaft. 

It  is  of  the  nature  of  an  indurated  clay,  and  in  foine  de¬ 
gree  approaches  to  the  talks,  as  our  fteatites  and  the  ga- 
ladites  do.  It  is  very  white  and  abfterfive,  ufed  by 
the  women  of  China  to  take  off  fpots  from  the  flein, 
and  render  it  foft  and  fmooth,  as  the  Italian  ladies  ufe 
talk  of  Venice.  They  fometimes  ufe  the  fine  pow'der 
of  this  ftoiie  dry,  rubbing  it  on  the  hands  and  face 
after  walking  ;  fometimes  they  mix  it  in  pomatum. 

QUERCI,  a  province  ofGuienne  in  France  ;  boun- 
dedon  the  north  by  Limofin,  on  the  eaft  by  Rouergue 
and  Auvergne,  on  the  fouth  by  Upper  Languedoc, 

'  and  on  the  weft  by  Agenois  and  Perigord.  It  is  di¬ 

vided  into  Upper  and  Lower  ;  and  is  fertile  in  corn, 
wine,  and  fruits.  Cahors  is  the  capital  town. 

QUERCUS,  the  OAK-TREE  :  A  genus  of  the  poly- 
andna  order,  belonging  to  the  monoecia  clafs  of  plants  ; 
and  In  the  natural  method  ranking  under  the  50th  or¬ 
der,  Amentacea.  The  calyx  is  nearly  quinqucfid  ;  there 
is  no  corolla ;  the  ftamina  are  from  five  to  ten  in  num¬ 
ber.  The  female  calyx  Is  monophyllous,  very  entire, 
and  fcabrous.  I’here  is  no  corolla  ;  the  llyles  are  from 
two  to  five  ;  and  there  is  an  ovate  feed.  See  Oak. 

Species.  1 .  The  robur,  or  common  Englifh  oak, 
grows  from  about  60  or  70  to  100  feet  high,  with  a 
prodigious  large  trunk,  and  monftrous  fpreading  head  ; 
oblong  leaves,  broadeft  towards  the  top,  the  edges 
acutely  finuated,  having  the  angles  obtufe.  There  is 
a  variety,  having  the  leaves  finely  ftriped  with  white. 
This  fpecles  grows  In  great  abundance  all  over  Eng¬ 
land,  in  woods,  forefts,  and  hedge-rows  ;  is  naturally 
of  an  amazing  large  gro.vth  ;  there  being  accounts  of 
fome  above  100  feet  ftatnre,  with  wonderful  large 
trunks  and  fpreading  heads ;  and  is  fuppofed  to  con¬ 
tinue  its  growth  many  centuries. 


1 

2\  The  prinus,  or 
grows  50  or  60  feet 
fmooth  leaves  pointed 
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chefnut-leaved  American  oak,  Quercus* 
high  ;  having  large  obloiig-oval 
both  ways,  the  edges  finuated- 
ferrated,  with  the  finufes  uniformly  round. 

3.  The  phellos,  or  willow-leaved  American  oak, 
grows  40  or  50  feet  high,  having  long  narrow  fmooth 
entire  leaves,  like  thofe  of  the  willow.  There  Is  a  va¬ 
riety  called  the  dwarf  willow-leaved  oak, 

4.  The  alba,  or  white  Virginian  oak,  grows  30  or 
40  feet  high,  having  a  whitiih  bark,  with  long  ob- 
liquely-pinnatifid  light-green  leaves,  the  finufes  and 
angles  obtufe. 

5.  The  nigra,  or  black  Virginian  oak,  grows  30 
or  40  feet  high,  having  a  dark-coloured  bark,  large 
wedge-ftiaped  fllghtly-trilobated  leaves. 

6.  The  rubra,  or  red  Virginian  oak,  grows  about 
f)0  feet  high,  liaving  a  dark-greylfh  bark,  long  obtiifely- 
finuated  leaves,  with  the  finufes  terminated  by  briftly 
points,  and  have  fometimes  red  fpotted  veins,  but  ge¬ 
nerally  d)'clug  in  autumn  to  a  reddifh  colour,  remain¬ 
ing  on  the  trees  late  in  the  feafon. 

7.  The  efculus  of  Pliny,  or  cut-leaved  Italian  oak, 
grows  about  30  feet  high,  having  a  purplKh  bark,  ob¬ 
long  deeply-finuated  fmooth  leaves,  and  long  (lender 
clofe-fitting  acorns  in  very  large  cups. 

8.  iEgllops,  or  large  pricldy-cupped  Spanlfli  oak, 
grows  70  or  80  feet  high  or  more,  with  a  very  large 
trunk,  and  widely-fpreadliig  head,  having  a  whitKh 
bark,  large  oblong-oval  deeply-ferrated  fmooth  leaves, 
the  ferratures  bowed  backward,  and  large  acorns  placed 
in  fingularly  large  prickly  cups.  This  is  a  noble  fpecies, 
almoft  equal  in  growth  to  our  common  Engllfh  oak. 

9.  Cerris,  or  finaller  prickly-cupped  SpanKh  oak, 
grows  30  or  40  feet  high,  and  has  oblong  lyre-fhaped 
pinnatifid  tranfvei  fely-jrgged  leaves,  downy  underneath, 
and  fniall  acorns  placed  in  prickly  cups. 

10.  The  Ilex,  or  common  evergeen  oak,  grows  40 
or  50  feet  high,  having  a  fmooth  bark,  oval  and  ob¬ 
long  undivided  ferrated  pctiolated  leaves,  downy  and 
whitifh  underneath.  The  varieties  are,  broad-leaved, 
narrow-leaved,  and  fometimes  both  forts  and  other  dif¬ 
ferent  (haped  leaves  on  the  fame  tree,  alfo  fometimes 
with  fawed  and  prickly  leaves. 

1 1.  The  gramuntla,  or  Montpelier  holly-leaved  ever¬ 
green  oak,  grows  40  or  50  feet  high ;  and  has  oblong- 
oval,  clofe-fitting  finuated  fpinous  leaves,  downy  under¬ 
neath,  bearing  a  refcmblance  to  the  leaves  of  holly. 

12.  The  fuber,  or  cork-tree,  grows  30  or  40  feet 
high,  liaviiig  a  thick,  rougli,  fungous,  cleft  bark,  and 
oblong-oval  undivided  ferrated  leaves,  downy  under¬ 
neath.  This  fpecles  furnlflies  that  ufefiil  material  cork  ; 
it  being  the  bark  of  the  tree,  which  becoming  of  a 
thick  fungous  nature,  under  which,  at  the  fame  time. 

Is  formed  a  new  bark,  and  the  old  being  dctaclied  for 
ufe,  the  tree  ftill  lives,  and  the  fuccceding  young  bark 
becomes  alfo  of  the  fame  thick  fpongy  nature  in  fix  or 
feven  years,  fit  for  barking,  having  likewife  another 
frefh  bark  fonning  under  it,  becoming  cork  like  the 
others  in  the  like  period  of  time  ;  and  in  this  manner 
thefe  trees  wonderfully  furnifh  the  cork  for  our  ufe, 
and  of  which  is  made  the  corks  for  bottles,  bungs  for 
barrels,  and  numerous  other  ufcful  articles.  The  tree 
grows  in  great  plenty  in  Spain  and  Portugal,  and  from 
thefe  countries  we  receive  the  cork.  The  Spaniards 
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burn  it,  to  make  that  kind  of  light  black  ^vc  call  Spa- 
nifh  black,  iifcd  by  painters.  Cups  made  of  cork  are 
faid  to  be  good  for  hedical  perfons  to  drink  out  of. 
'i’he  Egyptians  made  coffins  of  cork  ;  which  being  li¬ 
ned  with  a  refinous  compofition,  preferved  dead  bodies 
tiucorrupted.  The  Spaniards  line  florie-walls  with  it, 
which  not  only  renders  them  very  warm,  but  correcSIs 
the  nioiftiire  of  the  air. 

13.  The  coccifera,  fcarlet,  or  kermes  oak,  grows 

but  14  or  15  feet  high,  branching  all  the  way,  and  of 
biifhy  growth  ;  with  large  oval,  undivided,  indented, 
fpinous  leaves  •,  and  producing  fmall  glandular  excref- 
cences,  called  hermes  or  fcarkt  ufed  by  the 

dyers.  The  fmall  fcarlet  glands  found  in  this  tree,  is 
the  effe^l:  of  certain  infe6ls  dcpofiting  their  eggs  betwixt 
the  bark  of  the  branches  and  leaves,  caufing  an  extrava- 
fation  ofthefap,and  forming  the  excrefcence  or  fubftance 
In  quellion,  which  being  dried  is  the  kennes  or  fcarlet 
pah  el. 

14.  The  Molucca,  Moluccan  oak,  commonly  called 
j^mer'tcan  live  oaky  grows  about  40  feet  high,  having 
oval,  fpear-hiaped,  fmootli,  entire  leaves,  and  fmall  ob¬ 
long  eatable  acorns. 

All  the  above  14  fpecies  of  quercus  produce  flowers 
annually  in  the  fpring,  about  April  or  May,  of  a  yel- 
lowifh  colour,  but  make  no  ornamental  appearance, 
and  are  males  and  females  feparated  In  the  fame  tree  ; 
the  males  being  in  loofe  amentums,  and  the  females 
fitting  clofe  to  the  buds  in  thick  leathery  hemlfpherlcal 
calyxes,  fiicceeded  by  the  fruit  or  acorns,  which  arc  ov'al 
nuts  fixed  by  their  bafe  Into  rough  permanent  cups,  and 
inollly  fit  quite  clofe,  and  fome  on  fliort  foothalks,  ripen¬ 
ing  in  autumn  ;  which  in  the  common  Englifh  oak  is 
in  great  abundance,  and  often  in  tolerable  plenty,  on 
fome  of  the  other  forts  :  thofe  of  all  the  kinds  ferve 
for  propagating  their  rcfpechive  fpccies  ;  they  are  alfo 
excellent  food  for  fwiiie  and  deer,  the  common  oak  in 
pailicular. 

Ufesy  See.  Oak-trees,  of  all  the  above  forts,  may  be 
imployed  in  gardening  to  diverfify  large  ornamental 
plantations  in  out-grounds,  and  in  foraung  chimps  In 
ipacious  lawns,  parks,  and  other  extenfive  opens ;  the 
<  vergre«?n  kinds  in  partieular  have  great  merit  for  all  or¬ 
namental  piirpofes  in  gardens.  But  all  the  larger  grow¬ 
ing  kinds,  both  deciduous  and  evergieens,  demand  cf- 
teem  principally  aS  firft-rate  foreft-trees  for  their  timber, 
'riie  Englilh  oak,  however,  claims  precedence  as  a  tim¬ 
ber-tree,  for  its  prodigious  height  and  ])ulk,  and  fiipe- 
rior  worth  of  its  wood.  Y.very  pofleffor  of  coiifiderable 
eftates  ought  therefore  to  be  particularly  afliduous  in 
railing  woods  cf  them,  which  is  efledted  by  fowing  the 
accins  either  in  a  nurfery  and  the  plants  tranfplanted 
where  they  are  to  remain,  or  fowedatonce  in  the  places 
where  they  are  always  to  ftand.  All  the  forts  will 
profper  in  any  middling  foil  and  open  fituation,  though 
in  a  loamy  foil  they  are  generally  more  profperous  : 
however,  there  are  but  few  foils  in  which  oaks  will  not 
grow  ;  they  will  even  thrive  toleral)ly  in  gravelly,  fan- 
dy,  and  clayey  land,  as  may  be  obferved  in  many  parts 
of  this  country  of  the  common  oak. 

The  oak  is  of  the  iitmoll  importance  to  Britain,  and 
its  cultivation  deferves  the  iitmoll  attention.  Much,  there¬ 
fore,  to  the  honour  of  the  members  of  the  London  Society 
for  tTi'f  uroffng  Arts.  MantfaHures y  and  Commerce ,  they 
have  excited  particular  attention  to  it ;  and  many 
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excellent  obfervations,  dmwn  from  pradlicc,  will  be 
found  in  their  Tranfadlions.  — — — 

The  propagation  of  the  flrlped-leaved  varieties  of 
tlic  common  oak,  and  any  particular  variety  of  the 
otlier  fpecies,  mud  be  effedled  by  grafting,  as  they 
will  not  continue  the  fame  from  feed  :  the  grafting  may 
be  performed  upon  any  kind  of  oakling-flocks  railed 
from  the  acorns,  and  train  them  for  flandards  like  the 
others. 

The  oak  is  remarkable  for  Its  flownefs  of  growth, 
bulk,  and  longevity.  It  has  been  remarked  that  the 
trunk  has  attained  to  the  fize  only  of  14  inches  in  dia¬ 
meter,  and  of  fome  to  20,  in  the  fpace  of  fourfeore  years. 

As  to  bulk,  we  have  an  account  of  an  oak  belonging 
to  Lord  Powns,  growing  in  Broomfield  wood,  near 
Imdlow  in  Sliropfhire,  in  the  year  1764,  the  trunk  of 
which  meafured  68  feet  In  girth,  23  in  length,  and 
which,  reckoning  90  feet  for  the  larger  branches,  con¬ 
tained  in  the  whole  1455  feet  of  timber,  round  mea- 
fiire,  or  29  loads  and  five  feet,  at  50  feet  to  a  load. 

The  Greendale  oak.  Sec.  we  have  already  mention¬ 
ed  (fee  Oak).  In  the  opinion  of  many,  the  Cow- 
thorp  oak  near  Wetherby  in  Yorkfliire  Is  the  father  of 
the  foreft.  Dr  Hunter,  in  his  edition  of  Evelyn,  has 
given  an  engraving  of  it.  Within  three  feet  of  the  fur- 
face  he  fays  it  meafures  16  yards,  and  clofe  to  the 
ground  26.  In  1776,  though  In  a  ruinous  condition, 
it  was  87  feet  high,  and  its  principal  limb  extended  16 
yards  from  the  bole.  The  foliage  was  very  thin.  If 
this  meafurement  were  taken  as  the  dimenfion  of  the 
real Jlewy  the  fize  of  this  tree  would  be  enormous  ;  but, 
like  moft  very  large  trees,  its  ftem  is  fhort,  fpreading 
wide  at  the  bafe,  the  roots  riling  above  the  ground  like 
buttreffes  to  tlie  trunk,  t\4iich  is  fiinilar  not  to  a  cylin¬ 
der  but  to  the  frullum  of  a  cone.  Mr  Marfiiam  fays, 

‘‘  I  found  it  in  1768,  at  four  feet,  40  feet  6  inches  ; 
at  five  feet,  36  feet  6  inches  ;  and  at  fix  feet,  32  feet  i 
inch.’’  Ill  the  principal  dimenfioiis  then,  the  fze  of 
the  ferny  it  Is  exceeded  by  the  Bentley  oak ;  of  which 
the  fame  writer  gives  the  following  account:  ‘‘  In  1759 
the  oak  in  Holt-Forefl,  near  Bentley,  was  at  7  feet  34 
feet.  There  is  a  large  excrefcence  at  7  and  6  feet  that 
would  reader  the  meafure  unfair.  In  i  778,  this  tree 
was  increafed  half  an  inch  in  19  years.  It  does  not  ap¬ 
pear  to  be  hollow,  but  by  the  trifling  increafe  I  conclude 
it  not  found.”  Thefe  dimenlions,  however,  are  exceed¬ 
ed  by  thofe  of  the  Boddington  oak.  It  grows  in  a 
piece  of  rich  grafs  land,  called  the  Old  Orchard  Gfoundy 
belonging  to  Boddington  Manor-Farm,  lying  near  the 
turnpike-road  between  Cheltenham  and  Tewkfbury,  in 
the  Vale  of  Glouccfler.  The  ftem  is  remarkably  col- 
leded  at  the  root,  the  fides  of  its  trunk  being  much 
more  upright  than  thofe  of  large  trees  in  general  5  and 
yet  its  circumference  at  the  ground  is  about  20  paces  : 
meafuring  with  a  two-foot  rule,  it  is  more  than  18 
yards.  At  three  feet  high  it  is  42  feet,  and  where 
fmalleft,  /.  e.  from  five  to  fix  feet  high,  it  is  36  feet. 

At  fix  feet  it  fwellb  out  larger,  and  forms  an  enormous 
head,  which  has  been  fiiriiilhcd  with  huge,  and  probably 
extenfive,  arms.  But  time  and  the  fury  of  the  wind 
have  robbed  it  of  much  of  rfs  grandeur;  and  the  great- 
eft  extent  of  arm  in  1783  was  eight  yards  from  the 
ftem. 

In  the  Gentleman’s  Magazine  for  May  1794 
have  an  account  of  an  oak  tree  growing  in  Penfliurft 

park^ 
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C^ifrcrs  paik  ui  Kent,  together  with  an  engraving. 

'“v -  the  Beir  or  B  ire  oak^  from  being  fuppofed  to  refembk 

that  which  Camden  thought  gave  name  to  he  county 
of  Kerkfnire.  The  tradition  at  Penfhurft  is  that  it  is 
the  very  tree  planted  on  tlie  day  tliat  the  celebrated  Sir 
Philip  Sydney  was  born.  ‘‘  Some  late  writers  (fays 
Mr  Rawlet)  have  queilioned  this,  and  think  that  to  have 
been  a  different  tree,  which  N^as  cut  down  lome  >cais 
;igo,  and  was  indeed  much  larger  than  this.  I  reinem- 
her  being  once  in  the  hollow  of  the  prefent  oak  with  the 
late  Sir  John  Cullum  ;  and  his  opinion  then  was,  that 
Its  antiquity  was  greater  than  tlie  period  afligned.  But, 

I  affure  you,  the  tradition  of  this  place  is  conffaut  for 
this  tree  ;  and,  in  confirmation  of  it,  an  old  lady  of  94 
>  ears  of  age,  now  living,  has  told  me,  that  all  the  te¬ 
nants  nfed  to  furnidi  themfclves  with  boughs  from  this 
tree,  to  flick  in  their  hats,  whenever  they  went  to  meet 
the  earls  of  Leiceiler.  as  was  always  the  cuftoin  to  do 
at  the  end  of  the  park  when  they  came  to  rcfidc  at  their 
feat  here.  This  fine  old  oak  flaiids  upon  a  plain  about 
^00  yards  from  tbeir  venerable  maniioii,  near  a  huge 
piece  of  water  called  Lanruf -zvelL  Ben  Joiifoii  and 
Waller  have  particularly  noticed  it  ;  and,  from  the  di- 
ftinguifhed  owners  of  this  place,  it  may  be  truly  faid  to 
(land  on  claffiQ  ground.  Within  the  hollow  of  it  there 
is  a  feat,  and  it  is  capable  of  containing  five  or  fix  per- 
fons  with  eafe.  The  bark  round  the  entrance  was  fo 
much  grown  up,  that  it  has  lately  been  cut  away  to  fa¬ 
cilitate  the  accefs.  The  dimenfions  of  the 
thefe  : 

Girth  clofe  to  the  ground 
Ditto  one  foot  from  ditto 
Ditto  five  feet  from  ditto 
Height  taken  by  fliadow 
Girth  of  lowed,  but  not  larged,  limb 

With  rcfpedl  to  longevity,  Linnosus  gives  account  of 
an  oak  260  years  old:  but  we  have  had  traditions 
of  fome  in  England  (bow  far  to  be  depended  upon  we 
know^  not)  that  have  attained  to  more  than  double  that 
age.  Mr  Marfliam,  in  a  letter  to  Thomas  Beeyor,  Efq; 
Bath  Papers,  Vol.  I.  p.  79,  makes  fome  very  ingenious 
calculations  on  the  age  of  trees,  and  concludes  from  the 
incrcafe  of  the  Bentley  oak,  &c.  that  the  Fortworth 
chefnut  is  1 1  -  O  years  old. 

Betides  the  grand  purpofes  to  which  the  timber  is 
applied  in  navigation  and  architedure,  and  the  bark  in 
tanniiio'  of  leather,  there  arc  other  ufes  of  lefs  confe- 
quence,  to  which  the  different  parts  of  this  tree  have 
been  referred.  The  Highlanders  ufe  the  bark  to  dye 
their  yam  of  a  brown  colour,  or,  mixed  with  copperas, 
of  a  black  colour.  They  call  the  oak  the  i  ng  0/  ali  the 
trees  in  the  foreji ;  and  tlie  herdfman  would  think  him- 
fclf  and  his  flock  unfortunate  if  he  had  not  a  llaff  of  it. 
The  acorns  are  a  good  food  to  fatten  Iwiiie  and  tur¬ 
keys  ;  and,  after  the  fovere  winter  of  the  year  17C9> 
the  poor  people  in  France  were  milerably  cunftrained 
to  eat  them  themfclves.  There  are,  however,  acorns 
produced  from  another  fpccies  of  oak,  which  are  eaten 
to  this  day  in  Spain  and  Greece,  with  as  much  plea- 
fure  as  chefnuts,  without  the  dreadful  compulfion  of 
hunger. 

^ERCus  Mjrma^  the  S'.ea  Oj/-,  in  botany,  the  name 
.of  one  of  the  broad-leaved  dichot  mous  Ea-fiicufes.  It 
is  not  agreed,  among  the  late  botamiis,  what  was  the 
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It  is  called  fea  oak  oF  Tlicophraflus ;  and  the  moil  ancient  bota-  Quc  ia 
niffs,  Chifuis  and  Coefalpinus,  fiippofe  it  to  have  been  ^  ^  . 

fpecies  of  the  fhrubby  coralline  ;  but  that  feerns  by  no 
means  to  have  been  the  cafe,  fince  rhcophiaffusfays  his 
fea  oak  had  a  long,  thick,  and  flefhy  leaf  ;  whence  we^ 
n^ay  much  more  naturally  conclude  it  to  have  been  ot 
the  fiicus  clafs. 

QUERIA,  in  botany:  A  genus  of  the  trig^nla 
order,  behingiiig  to  the  ti  iaiidria  clafs  of  plants  ;  and 
in  the  natural  method  ranking  under  the  2:d  order,  Cg- 
ry‘4hHUU  The  cahx  is  peutaphyllous  ;  there  is  no  co¬ 
rolla  ;  tlie  caplulc  is  un' locular,  and  trivalyed,  witli  one 
feed.  There  are  two  fpecies,  viz  hirpanica  and  cana- 
deiilis. 

QJLJESNE  (Abraham  du),  marquis  of  Quefne,  ad¬ 
miral  of  the  naval  forces  of  France,  and  one  of  the 
greateff  men  of  the  lall  age,  w'as  born  in  Normandy  in 
1610.  He  contributed  to  the  defeating  of  the  naval 
power  of  Spain  before  Gattari;  was  dangcrouily  wound¬ 
ed  before  Barcelona  in  1642,  and  on  other  occulions  : 
be  went  into  the  fervice  ot  the  Swedes,  and  became 
vice-admiral ;  gave  the  Danes  an  entire  defeat,  killed 
their  admiral,  and  took  hi*  fhip*  ble  was  recalled  into 
France  in  1647,  and  commanded  the  Iquadron  font  to 
Naples.  The  fea-affairs  of  France  being  much  fallen,, 
he  htted  out  divers  (hips  for  the  relief  of  the  royal  army 
that  blocked  up  Bourdeaux  ;  which  was  the  jjiincipal 
caufe  of  the  furrender  of  the  town.  He  was  very  lor- 
tree  are  tunate  in  the  lall  w'ars  of  Sicily,  where  he  beat  the 
Dutch  thrice,  and  De  Ruyier  was  killed.  He  alfo  obli¬ 
ged  the  Algerines  to  fue  for  peace  from  France  in  a 
ry  humble  manner.  In  fh  )rt,  Afia,  Atrica,  and  Eii- 
felt  the  effedls  of  his  valour.  He  was  a  Proteff- 
«... ,  yet  the  king  bellowed  on  him  the  land  of  Boii- 
chet,  and  to  iminortaliic  his  memory  gave  it  the  name 
of  that  great  man.  He  died  in  16S8. 

QUESTION,  in  logic,  a  propofition  ftated  by  way 
of  interrogation. 

Questiov,  or  Torture,  See  Rack. 

QUESTOR,  or  Qu^stor,  in  Roman  antiquity, 
an  oilicer  who  had  the  management  of  the  public  trea- 
fare. 

The  queftorlhip  was  the  ffrft  office  any  perfon  could 
bear  in  the  commonwealth,  and  gave  a  right  to  fit  m 
the  fenate. 

At  liHl  there  were  only  two ;  but  afterwards  two 
others  were  created,  to  take  care  ot  the  payment  of 
the  armies  abroad,  of  felling  the  plunder,  booty,  &c. 
for  which  purpofe  they  generally  accompanied  the  con- 
fiils  in  their  expeditious ;  on  which  account  they  were 
called  eregnni^  as  the  firff  and  principal  two  were  called 
urbanu 

The  number  of  queftors  was  afterwaids  greatly  in- 
cieafed.  They  had  the  keeping  of  the  decrees  ot  the 
fenate  :  and  hence  came  the  two  clhcers  of  quejior  pr.n- 
c'tiniy  or  au^ujhy  fomctiiues  called  caruHJatus  prlncipts^ 
whole  ollice  relcmbled  in  moll  refpe£ls  that  of  our  le* 
cretaries  of  ffate  ;  and  the  quejior  palutii,  aiifwering  111  a 
great  luealurc  to  our  lord-chancollor. 

QUEUF,  in  heraldry,  fig ni ties  the  tail  of  a  beaff  * 
thii^  it  a  lion  be  borne  with  a  forked  tail,  he  is  blazoned 
double-queued. 

QUEVEDO  de  Villegas  (Francifeo),  a  celebra¬ 
ted  bpauilK  poet,  born  at  Madrid  in  157^*  was 

deiceiidcd  from  a  noble  family,  and  way  made  a  kuighu 

of 
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0;j‘c1m  of  St  James ;  but  was  thrown  into  prifon  by  order  of 
Quicklime.  Olivarez,  whofe  adminillration  be ‘fatirized  in 

V-  verfes,  and  was  not  fet  at  liberty  till  after  that  mi- 

iiifler’s  difgrace.  Qjaevedo  wrote  fome  heroic,  lyric, 
and  facetious  poems.  He  alfo  compofed  feveral  trea- 
tifes  on  religious  fubjefts,  and  has  tranflated  fome  au¬ 
thors  into  Spanifh.  He  died  in  1645.  "The  moft  known 
of  his  works  are,  i.  The  Spanifh  ParnafTus.  2.  The 
Adventurer  Bufeon.  3.  ViTions  of  Hell  Reformed,  &c. 
Quevedo  was  one  of  the  greateft  fcholars  and  moil  emi¬ 
nent  poets  of  his  time.  His  youth  was  fpent  in  the 
fervice  of  his  country  in  Italy,  where  he  diftinguifhed 
♦  hlmfelf  with  the  utmoft  fagacity  and  prudence.  His 
moral  difeourfes  prove  his  found  do6lri»e  and  religious 
fentiments,  while  his  literary  pieces  difplay  his  infinite 
judgment  and  refined  taftc.  His  great  knowledge  of 
Hebrew  is  apparent  from  the  report  of  the  hiftorian 
Mariana  to  the  king,  reqiiefting  that  Quevedo  might 
revife  the  new  edition  of  the  Bible  of  Anas  Montanus. 
His  tranflations  of  Epidletus  and  Phocylides,  with  liis 
imitations  of  Anacreon,  and  other  Greek  authors,  fhow 
how  well  he  was  veifed  in  that  language  :  that  he  was 
a  Latin  fcholar,  his  conflant  correfpondence,  from  the 
age  of  twenty,  with  Lipfius,  Chifflet,  and  Scioppius. 
will  fufficiently  illuftrate.  As  a  poet,  he  excelled  both 
in  the  ferious  and  burlefque  ftyle,  and  was  fingiilarly 
happy  in  that  particular  turn  we  have  fince  admired  in 
Butler  and  Swift.  His  library,  which  confided  of  about 
five  thoufand  volumes,  was  reduced  at  his  death  to 
about  two  thoufand,  and  is  preferved  in  the  convent  of 
St  Martin  at  Madrid. 

QUICK,  or  ^ncKSF.r  HedgCy  among  gardeners,  de¬ 
note  all  live  hedges,  of  whatever  fort  of  plants  they  are 
compofed,  to  dillinguifh  them  from  dead  hedges  ;  but 
in  a  more  dridl  fenfe  of  the  word,  it  is  rcdraiiied  to 
thofe  planted  with  the  hawthorn,  under  which  name 
thofe  young  plants  or  fets  are  fold  by  the  nurfeiy- 
gardeners  who  raife  them  for  falc.  See  the  article 
Hedges. 

QUICKLIME,  a  general  name  for  all  calcareous 
fubdances  when  deprived  of  tlicir  fixed  air ;  fuch  as 
chalk,  limedonc,  cyder- fh ells,  Jcc.  calcined.  See  Che¬ 
mistry,  n^  51 1,  748,  837,  and  914. 

Quicklime  has  the  following  properties,  i .  It  is  en¬ 
tirely  foluble  in  water,  with  which  it  unites  fo  rapidly 
as  to  occafion  confiderable  heat.  When  expofed  to  air, 
it  Imbibes  moidure  from  thence.  When  united  with  as 
jnuch  water  as  is  fufiicient  to  make  it  a  fluid  pade,  it  is 
called  Jlahed  lime.  Water  faturated  with  quicklime  is 
called  llnie-'water.  According  to  Brandt,  lime-water 
contains  about  one  part  of  quicklime  to  700  or  800 
parts  of  water.  Slaked  lime,  or  lime-water,  being  ex¬ 
pofed  to  the  atmofphere,  attra6l  from  thence  particles 
of  fixable  air  which  float  in  it,  by  which  means  the 
rquicklime  is  rendered  mild,  infoliible  in  water,  and  there¬ 
fore  appears  on  the  furface  of  the  lime-water,  or  of  the 
flaked  lime  where  this  combination  happens,  in  the 
date  of  mild  or  combined  calcareous  earth,  convertible 
by  a  fecond  calcination  into  quicklime,  and  is  called 
cream  of  lime. 

If  the  earth  diflblved  in  lime-water  be  precipitated 
from  thence  by  any  fubdance  containing  fixable  air,  as 
by  mild  alkalis  or  magnefia,  it  will  unite  with  this  air, 
become  mild,  and  refiime  its  former  w^eight  and  proper- 
which  it  poflefied  before  calcination.  But  if  it  be 
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precipitated  from  the  water  by  means  of  fome  fubdance  Quicklime, 
which  does  not  contain  fixable  air,  but  which  is  more  — 
drongly  difpofed  than  the  earth  to  unite  with  the  w^a- 
ter,  for  indance,  fpirit  of  wine,  the  earth  thus  precipi¬ 
tated  will  be  in  the  date  of  quicklime,  that  is,  caudic, 
and  foluble  in  water. 

2.  Quicklime  unites  with  acids  w'ithout  effervefcence, 
which  is  nothing  elfe  than  an  extrication  of  the  fixable 
air,  of  which  quicklime  has  been  already  deprived.  It 
neverthelefs  faturates  as  much  acid  as  it  would  have 
done  if  it  had  not  been  calcined. 

3.  Qmcklime  is  more  powerfully  difpofed  to  unite 

with  fixable  air  than  fixed  or  volatile  alkalis,  or  mag¬ 
nefia.  Hence,  when  treated  wfith  thefe  fubdances,  it 
takes  from  them  their  fixable  air,  and  is  itfelf  render¬ 
ed  mild,  and  redored  to  Its  original  weight  and  pro¬ 
perties.  Thus  two  drams  of  chalk,  having  been  by 
calcination  reduced  to  one  dram  and  eight  grains  of  ’ 

quicklime,  were  thrown  Into  a  filtrated  folutlon  of  an 
ounce  of  mild  fixed  alkali  In  two  ounces  of  water,  and 
digeded  during  fome  time ;  by  which  the  calcareous 

earth  became  mild,  and  weighed  one  dram  and  58  gr. 

By  means  of  magnefia,  the  calcareous  earth  may  be  pre¬ 
cipitated  from  lime-water  ;  and  this  earth  Is  found  to 
be  mild,  and  to  have  deprived  the  magnefia  of  its  fix- 
able  air.  By  depriving  alkalis  of  their  fixable  air, 
quicklime  renders  them  more  caudic  and  folvent,  for 
the  fame  reafon  that  Itfelf  Is  by  this  privation  of  air 
rendered  more  caudic  and  powerfully  folvent.  This  In- 
creafe  of  caudicity  and  dllfolving  power  Is  confident 
with  a  general  rule,  namely,  that  the  more  Ample  or  lefs 
compounded  any  body  Is,  that  Is,  the  lefs  its  general 
tendency  to  union  is  fatisfied,  the  more  difpofed  it  Is  to 
unite  with  or  diflblve  other  fubdances. 

4.  Quicklime  has  a  difpofition  to  unite  with  fulphur, 
with  which  It  forms  a  hepar  of  fulphur,  fimllar  to  that 
made  by  fulphur  united  with  an  alkali,  and,  like  this, 
foluble  In  waiter.  It  is  alfo  dllp^.led  to  unite  with  oils 
and  with  animal  and  vegetable  iiuiiters,  with  refpc6l  to 
which  It  difeovers  a  caudic  and  corrofive  property, 

5.  Quicklime  mixed  with  fand  forms  a  mafs  whiefe 
hardens,  and  is  ufed  as  a  cement  or  mortar. 

All  thefe  properties  of  quicklime  have  been  the  ob- 
jedls  of  confideration  to  the  cliemidsaiid  phllofophers  4 
who  have,  as  ufual,  been  divided  in  their  opinions  oh 
the  fubjedt.  The  evident  refemblance  of  the  adlion  of 
quicklime  to  fire,  has  given  occafum  for  one  party  to 
derive  all  the  adlive  properties  of  this  fubdance  from 
fire;  while,  on  the  other  hand.  Its  want  of  heat,  and  In¬ 
capacity  of  fetting  bodies  on  fire,  unlefs  by  an  acceflion 
ol  water,  were  objedlions  altogether  Infiirmountable. 

On  the  other  hand,  thofe  who  denied  the  materiality  of 
fire,  and  affirmed  that  it  confifts  only  in  a  motion  me¬ 
chanically  produced  among  the  particles  of  bodies,  were 
altogether  at  a  lofs  to  fhow  a  reafon  wdiy  this  motion, 
or  any  thing  refembling  it,  fhould  continue  perhaps  for 
months  after  the  exciting  caufe  Is  taken  away.  'Eo  re¬ 
move  this  difficulty,  fome  have  had  recourfe  to  the  ac¬ 
tion  of  a  latent  acid  communicated  to  the  quicklime  by 
the  fire ;  and  which  one  chemifl  (Mr  Meyer)  has  di- 
lllngulfhed  by  the  name  of  acidum  ptn^ue.  But  on  this 
hypothefis  it  may  be  remarked  In  the  firfl  place,  that 
the  adlion  of  acids  is  as  difficult  to  be  explained  as  that 
of  fire ;  and,  in  the  fecond  place,  that  as  all  fubftances, 
by  calcination  into  quicklime,  lofe  confiderably  of  their 

weight, 
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Quicklime.  weigKt,  It  feems  very  improbable  that  they  (liould  ac- 
quire  an  acid  or  any  other  fubftance  which  could  iii- 
creafe  their  weight.  Befides,  from  the  experiments  of 
Dr  Black,  it  appears  that  the  diminution  of  weight  in 
calcareous  fubilances  is  owing  to  their  parting  with  a 
quantity  of  fixed  air,  the  weight  of  which  is  much 
more  Confiderable  than  that  of  any  moifture  or  fatty 
matter  they  contain.  The  lofs  of  this  fixed  air  is  now 
alfo  univerfally  allowed  to  be  the  reafon  of  the  caufti- 
city  of  the  quicklime,  as  its  fuperior  attradfion  for  fixed 
air  is  looked  upon  to  be  the  reafon  why  it  renders  fixed 
and  volatile  alkalis  cauftic  like  itfelf.  The  only  quefiion 
therefore  can  be.  By  what  means  are  the  calcareous 
earths  deprived  of  their  fixed  air  ?  To  this  quefiion  the 
anfwer  is  evident,  namely,  that  the  adfion  of  the  fire  ex¬ 
pels  the  fixed  air ;  and  if  this  is  the  cafe,  it  is  evident, 
that  to  this  adlion  of  fire,  continued,  the  cauftic  pro¬ 
perties  of  the  lime  are  owing. 

We  come  now  to  the  difeuflion  of  the  qiieftion. 
Whether  quicklime  is  to  be  confidcred  as  a  pure  earth, 
or  a  combination  of  it  with  fomething  elfe  ? — Moll  of 
the  chemifts,  fince  the  difeovery  of  fixed  air,  have  beem 
inclined  to  think  that  quicklime  is  a  pime  earth  uncom¬ 
bined  with  any  thing  elfe,  and  that  it  approaches  more 
nearly  to  tlie  ftate  of  elementary  earth  than  any  other. 
But  this  opinion  feems  not  to  have  a  folid  foundation  ; 
for  there  are  other  earths,  fuch  as  the  bafis  of  alum, 
which,  as  far  as  they  can  be  examined  by  us,  are  equally 
pure  with  quicklime,  and  yet  difeover  not  the  fmallell 
caufticity,  even  after  the  moft  violent  calcination.  Be¬ 
fides,  from  the  property  which  jquicklime  has  of  depri¬ 
ving  alkaline  falts  of  their  fixed  air,  we  may  learn,  that 
there  cxifts  in  it,  when  kept  by  itfelfy  a  certain  prin¬ 
ciple  which  prevents  it  from  abforbing  again  the  fixed 
air,  with  which  it  was.  once  fo  clofely  united,  except  in 
certain  circumftances.  It  is  well  known,  that  fixed  al¬ 
kalis,  as  well  as  thofe  which  are  volatile,  will  abforb  fix¬ 
ed, air  from  the  common  atmofphere ;  and  hence,  tho’ 
they  are  prepared  in  the  moft  cauftic  ftate,  they  will  in. 
a  very  Ihort  time  become  mild  by  an  expofure  to  the 
atmofphere  ;  nay,  it  requires  no  fmall  degree  of  care  to 
prevent  the  atmofphere  from  ha\ung  as"  much  accefs  to 
them  as  is  neceffar^'  to  change  them  from  a  cauftic  to  a 
Ynild  ftate.  Now,  as  thefe  fubftances  thus  attradl  the 
fixed  air  from  the  atmofphere,  it  thence  appears  that 
the  atmofphere  parts  very  readily  with  the  fixed  air 
which  it  contains.  The  quicklime,  however,  though 
it  has  a  greater  attradlion  for  fixed  air  than  the  alkalis, 
yet  does  not  become  near  fo  foon  mild  from  expofure 
to  the  air  as  the  alkalis  which  have  lefs  atttadlon  than 
itfelf.  Hence  the  necefiary  inference  muft  be,  that 
quicklime,  after  being  once  calcined,  inftcad  of  attradl- 
ing,  repels  fixed  air,  unlefs  it  is  placed  in  certain  cir¬ 
cumftances,  wherein  the  repelling  power  is  deftroyed, 
and  the  attradlive  power  again  manifefts  itfelf.  Now 
it  is  manifeft,  that  the  power  which  originally  repelled 
the  fixed  air  was  the  aftion  of  fire  ;  and  confequently, 
while  the  quicklime  refufes  to  attra6l  fixed  air,  we  muft 
conclude  that  it  is  the  fame  adlion  which  prevents  the 
union.  Qpickllme  therefore  is  not  a  pure  earth,  but  a 
combination  of  a  pure  earth  with  fire  ;  juft  as  chalk, 
or  limeftone  uncalcined.  Is  not  a  pure  earth,  but  a  com¬ 
bination  of  a  pure  earth  with  fixed  air.  In  all  che¬ 
mical  trials,  then,  where  quicklime  is  ufed,  the  double 
eledlive  attraftion  will  manifeft  itfelf  as  much  as  in  a 


combination  of  different  falts,  metals,  and  acids.  Thus  Q^iclthmc, 
when  water  is  poured  on  quicklime,  the  attraftlon  be- 
tween  that  element  and  earth  is  ftronger  than  the  at- 
tra6lion  between  earth  and  fire.  The  confequence  is, 
that  the  water  expels  the  fire,  juft  as  vitriolic  acid  pour¬ 
ed  upon  fea-falt  expels  the  marine  acid.  The  fire, 
then,  having  nothing  with  which  it  can  form  a  chemi¬ 
cal  combination,  becomes  fenfible  to  the  touch,  firft 
making  the  lime  very  hot,  and  then  gradually  dilfipa-  - 
ting  in  the  atmofphere.  However,  as  the  water  com¬ 
bines  with  the  eartli  but  in  ver)'  fmall  quantity,  it  can 
only  expel  the  fire  from  that  quantity  with  which  it 
does  combine  ;  and  confequently  the  lime  ftdl  retains 
its  cauftic  quality,  though  in  a  degree  feme  what  milder 
than  what  it  was  originally.  We  muft  alfo  confider, 
that  water  itfelf  has  a  confiderable  attradlion  for  fire  as 
well  as  for  earth  ;  and  the  confequence  of  this  muft  be^ 
that  part  of  the  lime  will  be  diftblved  in  the  water,  if 
more  of  that  element  is  added  than  what  the  earth  can 
abforb  without  lofing  the  form  of  a  dry  powder.  Hence 
the  origin  ofi lime-water,  which  is  only  a  fmall  quantity 
of  lime  in  its  cauftic  ftate  diftblved  in  a  large  quantity 
of  water.  This  diftblution  is  owing  to  the  double  at- 
tra£lion  of  fire  to  earth  and  water ;  for  as  long  as  the 
water  can  admit  the  calcined  earth  to  that  intimate 
union  with  itfelf  which  is  called  a  chemical  combination^  • 
the  earth  muft  ftill  retain  all  the  caufticity  which  the 
fire  gives  it,  and  diftblve  in  the  water.  When  the 
earth  is  in  too- large  quantity  to  be  thus  combined  with 
the  water,  the  latter  is  only  abforbed'into  the  pores  of 
the  earth,  where  by  its  bulk  it  fplits  the  ftone  or  cal¬ 
cined  matter  all  to  pieces,  and  reduces  it  to  an  impal¬ 
pable  powder,  cxptlliiig  a  proportionable  quantity  of 
fire  from  thofe  pores  w^hich  it  now  occupies.  The 
water,  however,  is  capable  of  radically  diftblving  but  a 
ver)'  fmall  portion  of  calcined  eartli :  and  therefore  the 
fame  quantity  of  quicklime  will  ferve  for  preparing 
lime-water  a  great  number  of  times  over  ;  but  at  laft  a 
large  quantity  is  left,  which  feems  to  be  quite  inert^ 
and  has.  loft  the  pioperties  of  quicklime.  Thofe  wTo 
have  tried  the  experiment  of  lixiviating  lime  with  frcfti 
quantities  of  w'ater  till  It  ceafes  to  be  folnble,  have 
fixed  the  proportion  of  foluble  matter  in  the  lime  at 
about  one-third  of  the  whole  ;  but  from  Dr  Black’s 
experiments  it  appears  that  quicklime  may  all  be  dlf- 
folved  In  water  at  once,  provided  the  water  is  in  fufti- 
clent  quantity.  Its  Inadivity,  therefore,  after  repeated 
affufioiis  of  water,  muft  be  owing  to  fome  change  pro- 
dneed  by  the  water  ;  but  w'hcther  this  Is  owing  to  an 
abforption  of  all  the  fire  it  contained  by  the  great 
quantity  of  water,  or  to  a  fupply  of  fixed  air  given  by 
the  water,  has  not  yet  been  determined  by  any  experi¬ 
ment. 

If,  inftcad  of  pouring  cold  watef  upon  quicklime, 
we  pour  that  which  is  already  heated,  the  abforption  is 
much  lefs  complete  ;  becaufc  the  w'atcr,  having  already 
a  fuperftuous  quantity  of  heat,  is  refifted  by  that  which 
is  contained  in  tlie  quicklime  in  a  latent  ftate  ;  and  ’ 
hence  It  is  a  general  obfervation,  that  hot  water  is  lefs 
proper  for  flaking  lime  than  cold.  But  if  we  pour  on 
any  acid  upon  quicklime  which  contains  a  great  quan¬ 
tity  of  fire  in  a  latent  ftate,  and  has  llkewife  a  violent 
attradlon  for  the  earth,  a  much  greater  degree  of  heat 
is  produced  than  with  fimple  water.  With  the  vitrio¬ 
lic  acid,  indeed,  this  Is  not  fo  well  perceived,  if  the  com* 
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are  made  ufe  of ;  becaufe  their  matter  juft  mentioned  makes  it  an  excellent  whitener 

when  properly  applied.  See  Bleaching. 

QUICKSILVER,  or  mercury,  one  of  the  per- 
fe£l  metals,  and  fo  fufible  that  it  cannot  be  reduced  to 
a  folid  ftatc  but  by  the  moll  Intenfe  degree  of  cold, 
fcarcely,  if  at  all,  under  40'^  below  o  of  Fahrenheit's  ther¬ 
mometer.  See  Congelation.  For  the  method  of 
extradling  qiiickfilver  from  its  ore,  &c.  fee  Metal¬ 
lurgy,  p.  454>  475*  ^be  various  preparations, 

&c.  from  it,  fee  Chemistry  Index  at  mercury  and 
quickjilvery  and  Pharmacy  Index  at  mercury  andyw/r/'- 
Jiiver,  And  for  its  ufe  in  medicine,  fee  Medicine, 
350,  and  Mercury. 

It  is  found,  I.  Native,  as  in  the  mines  of  India,  Friuli, 
Lower  Aullria,  Deux  Fonts,  &c.  fiowinjx  throiiofh  beds? 
of  flone,  and  collecling  in  the  cliTts  or  cavities  of  rocks. 
In  thefe  mines,  however,  Mr  Kirwan  is  of  opinion  that 
it  is  mixed  with  fome  other  metal,  as  the  globules  into 
which  it  is  divided  are  not  perfectly  fpherical.  In 
Sweden  and  Germany  it  has  been  found  united  to  filver 
in  foiTU  of  a  hard  and  fomewhat  brittle  amalgam.  It 
has  alfo  been  obferved  vifibly  diffufed  through  maflei 
of  clay  or  Rone,  of  a  white,  red,  or  blue  colour,  and  ver}' 
heavy  in  Spain  and  Idria  ;  and  in  Sicily  in  beds  of  chalk. 

Mines  of  quickfilver,  however,  are  very  rare,  info- 
much  that,  according  to  the  calculations  of  Hoffman, 
there  is  50  times  more  gold  got  every  year  out  of  the 
mines  than  mercury  and  its  ores.  But  Dr  Lewis,  in 
his  notes  upon  Newmann,  fays,  that  Cramer  fufpedls 
that  Hoffman  only  meant  five  times  inllead  of  50  ; 
but  neither  the  Latin  nor  the  Englilh  edition  of  this 
author  expreffes  any  fuch  thought  ;  on  the  contrary, 
he  adopts  the  fame  opinion  ;  and  only  adds,  that  mer¬ 
cury  is  much  more  frequently  met  with  than  is  com¬ 
monly  believed  ;  but  being  fo  volatile  in  the  fire,  it 
often  flies  off  in  the  roafling  of  ores,  and  efcapes  the 
attention  of  metalhirgilis. 

According  to  Newmann,  the  mines  of  Idria  have  pro¬ 
duced  at  the  rate  of  231,778  pounds  weight  of 
enry  per  nnrtum  ;  but  thofe  of  Almaden  in  Spain  pro¬ 
duce  much  more.  The  chemills  of  Dijon  inform  us, 
that  their  annual  produce  is  five  or  fix  thoufand  quin¬ 
tals,  or  between  five  and  fix  hundred  thoufand  pounds 
weight.  In  the  year  1717  there  were  upwards  of 
2,500,000  pounds  of  quickfilver  fent  from  them  to 
Mexico,  for  the  amalgamation  of  the  gold  and  filver 
ores  of  that  country. 

At  Guacanvelica  in  Brafil  the  annual  produce  of  the 
mines,  according  to  Bomare,  amounts  to  one  million  of 
pounds,  which  are  carried  overland  to  Lima,  thence  to 
Arica,  and  laftly  to  Potoli  for  the  fame  piirj^ofe. 

Befides  thefe  mines  there  are  others  in  Brafil  near 
Villa -Rica,  where  fuch  a  quantity  ot  cinrrabar  and  na¬ 
tive  running  mercury  are  found  near  the  furlace  of  the 
earth,  that  the  black  Haves  often  collect  it  in  good 
quantities,  and  fell  it  for  a  trifling  price  to  the  apothe¬ 
caries  ;  but  none  of  thefe  mines  have  ever  been  worked 
or  taken  notice  of  by  the  owner's.  Gold  naturally 
amalgamated  with  mercury  is  likewife  met  with  in  the 
neigl;boiirhood  of  that  place  ;  and  it  is  faid  that  al- 
molt  all  the  gold  mines  of  that  country  arc  worked  out 
by  Amply  wafliing  them  out  with  running  water,  after 
reducing  into  powder  the  hard  ores,  whrch  are  fome- 
times  imbedded  in  qiiarlzofe  and  rocky  matrices. 

In  the  duchy  of  Deux  Pouts  and  in  the  Lower  Au- 
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calcareous  earths 
inlolubility  in  this  acid  diminifliea  its  effe£l  :  but  if,  in- 
ftcad  of  thefe  earths,  we  take  magnefia  newly  calcined, 
the  heat  is  fo  great,  that  the  aqueous  vapour,  not  ha¬ 
ving  time  to  evaporate  flowly,  is  driven  off  with  a  con- 
iiderable  explofiun.  If  the  common  calcareous  earths, 
well  calcined,  are  diffolved  in  the  nitrous  acid,  a  moR 
violent  degree  of  heat  is  produced  ;  more  indeed  than 
iii  any  other  cafe  where  a  liipiid  is  concerned ;  for  the 
ritroiis  acid  itfelf  contains  a  great  deal  of  latent  heat ; 
tlie  quicklime  does  the  fame;  and  by  the  intimate  union 
of  the  earth  wilh  the  acid,  all  this  latent  heat,  at  leaR  a 
great  part  of  it,  both  in  the  quicklime  and  fpirit  of 
nitre,  is  dlfplaccd,  and  attacks  the  aqueous  fluid,  as  be¬ 
ing  iieareR  to  it ;  from  whence  it  is  diffipatcd  in  the 
air,  or  abforbed  by  the  neighbouring  fiibRances.  The 
fame  thing  hap])cn3,  only  in  a  lefs  degree,  when  the 
marine  acid  is  employeef. 

When  quicklime  is  mixed  with  a  folution  of  mild  al¬ 
kali,  a  double  decompofition,  and  two  new  compofi- 
tions,  take  place.  The  quicklime  may  be  confidered 
as  a  combination  of  earth  and  fire,  while  the  alkali  in 
the  prefent  cafe  a£ls  as  a  combination  of  fait  and  air. 
Thefe  two  fiibRances,  therefore,  are  no  fooner  put  in¬ 
to  fuch  circumllances  as  enable  them  to  a£l  on  each 
other,  than  the  quicklime  attra£ls  the  air  from  the  al¬ 
kali,  and  gives  its  own  fire  in  exchange,  which  the 
alkali  takes  up,  and  thus  is  rendered  cauRic,  while  the 
quicklime  becomes  mild.  Neverthelefs,  though  the  al¬ 
kali  here  feems  to  have  the  greater  attradlion  for  fire, 
and  the  quicklime  for  air  ;  yet  it  appears  that  the  al¬ 
kali  is  by  no  means  capable  of  keeping  the  fire  which 
it  has  imbibed  for  any  length  of  time  :  for  no  fooner 
is  it  expofed  to  the  adlion  of  the  air,  than  it  parts 
with  the  fire  which  it  had  imbibed,  regains  its  air,  and 
becomes  mild.  This,  however,  in  all  probability  is 
owing  to  its  extreme  folubility  in  water  while  in  a 
cauRic  Rate ;  for  quicklime  itfelf,  when  diflblved  in 
water,  very  eafily  regains  its  fixed  air,  nay,  even  more 
than  it  contains  in  a  natural  Rate.  See  the  article 
Salt. 

On  the  whole,  then,  the  properties  of  quicklime  mny 
be  explained  in  a  very  eafy  manner  on  Dr  Black's  prin¬ 
ciple  of  latent  heat.  That  heat  confiRs  in  a  latent 
Rate  in  quicklime,  as  well  as  in  vapour,  we  have  in- 
conteRable  proofs  ;  becaufe,  in  all  cafes  where  quick¬ 
lime  changes  its  nature  and  becomes  more  mild,  a  de¬ 
gree  of  heat  is  produced,  and  which  is  always  propor¬ 
tionable  to  the  change  made  on  the  quicklime.  In  the 
making  of  quicklime,  therefore,  the  air  is  expelled,  and 
a  proportional  quantity  of  fire  enters  ;  in  diffolving  It 
in  an  acid,  flaking,  &:c.  an  acid,  air,  or  water,  expels 
part  of  the  heat,  which  then  becomes  fenfible.  By  long 
cxpofiire  to  the  air,  the  heat  gradually  evaporates  j  the 
fixed  air  refumes  its  place  ;  and  the  quicklime  being 
thus  Increafed  in  bulk,  embraces  thofe  bodies  very 
deftly  which  lie  neareR  to  it  ;  infomuch  that,  when 
mixed  with  faiid  and  Rones,  it  wall  harden  wath  them 
almoR  into  the  folidity  of  a  rock  (fee  Cement  and 
Mortar).  When  mixed  wath  animal  or  vegetable 
iubilances,  it  deltroys  or  decompounds  them,  both  by 
the  adlon  of  its  internal  heat,  and  by  its  attradion  for 
a  certain  acid  contained  in  the  animal  fiibRances,  and 
Till  oily  matter  in  the  vegetables  ;  and  hence  its  proper- 
of  burning  cloth,  though  Its  attra<^lion  for  the  oily 
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,!Jc-  ftria  the  qulckfilver  flows  from  a  jcUaofc  or  (lony 
matrice,  and  is  probably,  fays  Mr  Kirwau,  mixed  wi  h 

- fome  other  metal,  as  its  globules  are  not  perfettl}' fphe- 

rical.  The  mines  of  Friuli  are  all  m  fimilar  beds  or 
(Irata.  The  metal  is  likewifc  found  vifibly  diffufed 
through  malfes  of  clay  or  very  heavy  ftone,  of  a  white, 
red,  or  blue  colour-  of  which  laft  kind  are  the  mines 
of  Spain,  fome  of  Idria,  and  of  Sicily.  _  Mafcagni 
found  fluid  quickfilver,  as  well  as  native  cinnabar  and 
mineral  ethiops,  near  the  lake  of  Travale  m  the  duchy 
of  Sienna  ;  but  the  quantity  was  fo  fmall  as  not  to  be 
worth  the  expence  of  working.  On  the  other  hand, 
the  following  mines  afford  profits  to  the  owners  after 
clearing  all  expences,  viz.  thofe  at  Kremnitz  in  Hun. 
gary  ;  at  Horowitz  in  Bohemia;  Z«rge  in  Saxony; 
Wolffteim,  Stahlberg,  and  Moefchfeld  in  the  Palatinate. 

Mercury  is  alfo  brought  from  Japan  in  the  Ealt  Indies; 
but  the  greateft  part  of  what  is  fold  m  Europe  as  Japan 
cinnabar  is  faid  to  be  manufaftured  in  Holland. 

Lemery,  Pomet,  and  others,  lay  down  fome  external 
marks  by  which  we  may  diflinguilh  thofe  places  where 
there  are  mines  of  quickfilver,  viz.  thick  vapours  like 
olouds  arifing  in  the  months  of  April  and  May  ;  the 
plants  being  much  larger  and  greener  than  in  other 
places :  the  trees  feldom  bearing  flowers  or  fruit,  and 
putting  forth  their  leaves  more  flowly  than  in  other 
places  ;  but,  according  to  Neumann,  thefe  marks  are  far 
from  being  certain.  They  are  not  met  with  m  all 
places  where  there  is  quickfilver,  and  are  obferved  in 
places  where  there  is  none.  Abundance  of  thefe  cl^dy 
exhalations  are  met  with  in  the  Hartz  foreft  m  Ger¬ 
many,  though  no  mercury  has  ever  been  found  there  ; 
to  which  we  may  add,  that  though  vail  quantities  of 
mercurial  ores  are  found  at  Almadcn  in  Spam,  none 
of  the  above-mentioned  indications  are  thefe  to  be 

met  with.  ,  _  ,  . 

Native  mercury  was  formerly  fought  from  the  mines 
of  Idria  with  great  avidity  by  the  alchemifts  for  the 
purpofe  of  making  gold ;  and  others  have  fliowed  as 
ridiculous  an  attachment  to  the  Hungarian  cinnabar, 
fuppofing  it  to  be  impregnated  with  gold  ;  nay,  we  are 
informed  by  Neumann,  that  not  only  the  cinnabar,  an- 
timony,and  copper  of  Hungary, but  even  the  vine  t/ees  of 
that  country  were  thought  to  be  impregnated  with  the 
precious  metal.  Not  many  years  ago  a  French  chemifi 
advertifed  that  be  had  obtained  a  confiderable  quan¬ 
tity  of  gold  from  the  alhes  of  vine  twigs  and  Items,  as 
well  as  of  the  garden  foil  where  they  grew ;  but  the 
falfehood  of  thefe  affertions  was  deinonltrated  by  the 
count  de  Lawragais  to  the  fatisfadion  of  the  Royal 

Academy  of  Sciences.  _  r  r  j  a  .  r  ,h,t 

The  reduction  of  mercury  into  a  folid  llate,  fo  that 
it  mivlit  be  employed  like  lilver,  was  another  favourite 
alchemical  purfuit.  But  all  proceifes  and  operations 
of  this  kind,  fays  Neumann,  if  they  have  mercury 
in  them,  are  no  other  than  hard  amalgams.  When 
•melted  lead  or  tin  are  juft  becoming  confiftent  alter 
fufion,  if  a  flick  be  ihrull  into  the  metal,  and  the  hole 
filled  with  quickfilver,  as  foon  as  the  whole  is  cold, 
the  mercury  is  found  folid.  Macquer  informs  us,  that 
■mercuiy  becomes  equally  folid  by  being  expofed 
fumes  of  lead.  Maurice  Hoffman,  as  quoted  by  Neu¬ 
mann,  even  gives  a  procefs  for  reducing  mercury,  thus 
coagulated,  to  a  ftatc  of  malleability,  viz.  by  repeatedly 
melting  ai.d  quenching  it  in  linfeed  oil.  Ihus,  he 
VoL.  XV.  Part  II. 
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tells  us,  we  obtain  a  metal  which  can  be  formed  into 
rings  and  other  utenfils.  But  here  the  mercuiy  is  en¬ 
tirely  diffipated  by  the  repeated  fufions,  and  nothing 
but  the  original  lead  is  left.  Wallerius,  after  mention¬ 
ing  flroug  foap-leys,  or  cauflic  lixivium,  and  fome  other 
liquors  proper  for  fixing  quickfilver,  tells  us,  that  by 
means  of  a  certain  gradatory  water,  the  compofition  of 
which  he  learned  from  Creuling  Je  Jureo  F eUere,  he 
could  make  a  coagulum  of  mercury  whenever  he  plea- 
fed,  of  fuch  confiflency  that  great  part  of  it  would  re¬ 
fill  cupellation  ;  but  what  this  gradatory  water  was,  he 
has  not  thought  proper  to  lay  before  the  public. 

Native  precipitate  per  fe^  In  which  the  metal  is 


mineralized  by  aerial  acid.  This  was  lately  found  in 
Idria,  in  hard  conipaa  maffes  of  a  brownilh  red  co¬ 
lour  and  gi-anular  texture,  mixed  with  fome  globules 
of  native  mercury.  An  hundred  parts  of  it  afl'ord  91 
of  running  mercury.  .  . 

Various  little  globules  of  mercury  were  contained  m 
this  ore,  which  are  rendered  very  vifible  by  being  heat, 
ed,  but  arc  foon  reabforbed  by  cooling.  On  expofing 
it  to  the  fire  in  an  iron  fpooii,  the  red  colour  foon  be¬ 
came  more  vivid,  but  turned  yeliowidt  on  cooling. 
Diflilled  in  a  pneumonic  apparatus,  a  quantity  of  de- 
phlogifticated  air  was  produced,  though  lefs  by  one 
fourth  than  what  ftiould  have  been  produced  by  an 
equal  quantity  of  cinnabar.  On  diflilling  an  ounce  of 
this  ore  in  a  glafs  retort,  a  little  yellow  powder  was  left, 
which  weighed  a  fourth  part  of  a  grain,  and  ftained 
the  bottom  of  the  retort  in  a  manner  fimilar  to  what  is 
done  by  the  calx  of  filver  to  white  glafs  in  fimilar  cir- 
cumflances.  On  cupelling  this  powder  with  144  grains 
of  lead  wrapped  up  in  paper,  the  merpfed  weight  ot 
the  lead  over  tliat  of  the  tefl  of  comparifon  fhowed  that 
the  calx  was  reduced  Into  its  metallic  flate  of  filver  and 

mixed  with  that  of  lead.  .  t-.- 

* .  Mineralifed  by  the  vitriolic  and  marine  acids.  1  Ins 
kind  of  ore  was  firfl  difeovered  in  the  year  i’/’j6y  at 
Obermofchal  in  the  duchy  of  Deux  Pouts.  It  has  a 
fpar-like  appearance,  and  is  either  bright  and  white,  or 
yellow  or  black,  and  mixed  with  cinnabar  in  a  ftony  ma¬ 
trix.  The  native  marine  fait  of  mcrcui-y  is  in  the  flate 

of  corrofivc  fubliniate.  ^  .  ,t  j 

4.  Native  cinnabar,  in  which  the  metal  is  mmeraliled 
by  fulphur.  This  is  of  different  (hades  from  a  yellow- 
i(h  to  a  deep  red;  and  Is  found  either  pure  in  hard 
friable  maffes,  either  ftiapelefs  or  cryftallized  in  cubes, 
and  fometimes  tranfparent,  or  intermixed  with  clay  or 
ftone,  or  Iiiterfperfed  through  the  ores  of  other  metals, 
particularly  thofe  of  filver,  copper,  or  martial  pyrites. 
Its  texture  is  either  radiated,  flriated,  fcaly,  or  granu¬ 
lar.  An  hundred  parts  of  cinnabar  contain  about  80 
of  mercui-y  and  2©  of  fulphur  ;  but  artificial  cinnabar 
contains  a  little  more  fulphur,  and  hence  its  coOur  is 
darker.  Its  fpecific  gravity  is  about  7.000;  it  fublimes 
in  clofe  vcffels,  and  is  decompofed  and  volatilized  in 
open  ones.  It  is  found  in  the  duchy  of  Deux  Fonts,  m 
the  Palatinate,  in  Hungar)^  Friuli,  and  Almadcn  m 
Spain,  and  in  South  America,  cfpccially  at  Guancavelica 
in  Peru.  It  is  fometimes  compact,  and  fometimes  lound  i« 
tranfparent,  niby-coloured  cryflals,  and  often  in  a  kind 
of  fades  or  flattened  lamina.  It  is  called  native  ver¬ 
milion,  and  cinnabar  in  fiowei-s,  when  it  is  in  the  form 
of  a  very  bright  red  powder.  It  is  alfo  found  m  dil- 

ferent  cuiths,  in  felenite  mixed  with  iron,  with  pyrites^ 
^  am 
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and  with  fuljduir.  Mr  Fourcroy  eniinicrntea  llii*  fol- 
^  lowing  varieties :  i.  Tranfourcnt  cinnabar,  red  and  cry- 
fL'iIli^.ed  in  very  fliort  triangular  prifins,  terminated  by 
triangular  pyrainido.  2,  'I'ra'ifpaiviit  red  cinnabar,  in 
o6tohedral  cryilals,  conliftiiig  of  two  triangular  pyra¬ 
mids  niiitod  at  their  bafe^  and  truncated.  3.  Solid  corn- 
pad  cinnabar,  of  a  brown  or  briglit  red  ;  it  is  fome- 
times  foliated.  4.  Red  cinnabar  dldributcd  in  (IiFt, 
on  a  flony  matrix,  or  on  frlid  cinnabar.  It  is  fome- 
tiines  compofed  of  needles  like 'cobalt.  5.  Cinnabar  in 
flowers,  or  native  vermilion.  It  is  of  a  hrinjit  red  co¬ 
lour,  and  fattin  appearance,  adhenng  to  diflercnt  ma¬ 
trices,  in  form  of  a  vciy  fine  powder.  It  is  fometiines 
cryflallizcd  in  very  fmall  needles,  and  then  greatly  re- 
ie:nbles  the  foregoing. 

The  finer  coloured  ores  of  mcrcuiy  are  never  work¬ 
ed  for  extrading  the  metal,  hut  iifed  entirely  as  pig- 
ments  ;  but  they  have  been  ver^'  injudicioufly  preferred 
fur  medicinal  iifes  to  the  more  pure  factitious  cinna¬ 
bars  ;  for  we  feldom  meet  with  any  native  cinnabar  that 
has  not  fome  earthy  or  ilony  matter  intermixed  with  it, 
nor  with  two  pieces  that  perfedly  agree,  d'here  arc 
three  varieties  piincipalJy  diftinguiihed  in  the  (hops  ; 

Tjz.  I.  Cinnabar  in  mafles  weighing  from  one  to  iix 
ounces  or  more.  2.  In  grains,  prepared  by  breaking 
the  worfc  coloured  maffes,  and  picking  out  tlie  bell  co¬ 
loured  bits.  3.  Waihed  cinnabar,  prepared  by  walking 
over  the  lighter  impurities  tliat  are  to  be  found  in  it 
No  native  cinnabar  fbould  ever  be  employed  in  medi- 
dne  without  being  previoiifly  purified  by  fublimalion. 
Neumann  informs  us  that  he  never  met  with  any  naUve 
cinnabar  wliich  did  not  leave  a  grey  afh  or  fnnd, 
amounting,  among  different  parcels,  from  one  ninth  to 
one  fifth  of  the  mineral  employed.  The  refiduum  had 
no  gold  in  it,  though  the  colour  of  its  foliitioii  and 
precipitate  gave  fome  expedation  of  it  at  firll  fight. 

Neumann  lemarks,  that  though  vitriolic  acid  forms 
with  mercury  a  lively  yellow  concrete,  dz.  turhith  mi- 
jieral,  and  with  tlic  intlammahle  principle  a  yellow  fill- 
phur ;  and  thougli  fulphur  lifelt  forms  wltli  inercuiy 
H  beautiful  red  cinnabar  ;  yet  the  fame  vitriolic  acid 


ddlroys  the  red  colour  emirely,  rendering  it  as  white 
as  milk.  1  his  change  is  not  immediately  produced  on 
common  cinnabar  by  the  vitriolic  acid  ;  but,  on  bclinr 
digdlcd  over  a  llroiig  fand  heat  in  a  glafs  ciip,  it  foon 
becomes  as  white  as  cream  ;  and  the  vitriolic  acid  takes 
the  form  of  a  llrong  fulphurcous  and  volatile  vapour, 
very  fuflocating  and  corrofive  ;  emitting  very  picrcinf** 
Tunies  for  fome  time,  which  turned  the  paper  that  co"'- 
vered  it  black,  and  deftroyed  its  texture. 

5,  Black  ore  of  mercury,  in  which  the  metal  is  mi¬ 
neralized  by  fulphur  and  copper.  This  is  of  a  black- 
ifa  grey  colour,  a  glaffy  texture,  brittle,  heavy,  and 
decrepitating  ftrongly  when  heated.  It  is  found  at  Muf- 


t'hel  Lanfberg,  An  ore  of  this  kind  is  alfo  found  in 


the  duchy  of  Deux  Fonts.  In  the  fulp'luir  of  Idria  a 
black  cinnabar  is  Kktwife  faid  to  found,  wdiich  re- 
tams^its  colour  in  fiibllination;  but  this  is  not  vet  fiiffi- 
vuenty  confirmed,  though  it  is  too  bokl  an  affcition 
f  that  no  fuch  cinnabar  has  ever 

been  found.  He  add>i,  that  a  certain  learned  man 
tnoiight  he  had  difcovered  fome  near  the  copper  ores 
at  Lauterherg  ;  but  that  it  proved  to  he  a  red  copper 
«.ulx,  \uuch  I'u  did  t\)  be  met  with  in  cliat  jdace. 
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6.  Pj  rltous  mercurial  ore  w'as  brought  from  Dnq. 

phiny  by  Mr  Montigny  in  lyfg.  It  is  grey,  whi- 
tifh,  and  friable.  An  hundred  parts  yielded  one  of  ' 
mercury,  one  half  of  filver,  the  remainder  bein<r  iron,*^ 
cobalt,  fulphur,  and  arfenlc.  ^ 

7.  All  ore  of  mercury,  in  which  the  metal  15  mine¬ 
ralized  with  iron  by  fulphur,  is  mentioned  by  Sir  Tor- 
berii  Bergman  in  his  i^chgraphia,  fe'dt.  177.  He  fays 
that  it  IS  doubtful  whether  this  docs  not  belong  to  the 
fptcies  ()f  cinnabar,  as  the  iron  is  perhaps  only  mechani¬ 
cally  diffufed  thereon.  Mr  Mongez  informs  us,  that 
there  are  hut^  few  Inftances  of  ciimabar  in  which  iron 
is  not  found  in  its  calcined  form,  though,  in  the  ad  of 
the  ore  being  reduced,  it  paffes  to  its  metallic  Hate,  and 
becomes  capable  of  being  a6ted  upon  by  the  loadftone. 

^  Another  pyritous  ore  of  cinnabar  was  found  at  Me- 
nidot,  near  St  Lo  in  Lower  Normandy.  It  confided 
of  differently  fized  grains  of  a  red  brown  colour :  they 
had  a  vitriolic  talle  and  fiilphureous  fmell.  Pyritous  ores 
of  this  kind  are  likewife  found  at  Almaden  in  Spain, 
and  au  Stahlherg  in  the  Palatinate.  The  cinnabaric 
pyrites  of  this  lait  place  are  of  a  dodecaedral  form. 

8.  Mr  Gellcrt  informs  us,  that  an  ore  of  quickfilver 
is  met  with  in  Idria,  where  the  mercury  lies  in  an  earth 
or  floiie,  as  if  it  were  in  a  dead  form  ;  and  has  the  ap¬ 
pearance  of  a  red-bro\ni  iron-llone,  but  much  heavier. 

It  contains  from  three  quarters  to  feven -eighths  of  tlic 
purell  mercury,  leaving  after  dlrtiilation  a  very  black 

earth,  giving  alfo  fome  marks  of  ciniUibar. 


llroiig 


For,  as  w'e  do  not  know  the  ultimate  divifibllity  of 
mercury,  we  cannot  juilly  determine  the  point  of  its 


fluidity,  altkough  its  globules  may  be  no  more  difeer- 
nihle. 

Flic  /iver^rcy  which  is  mofl  common  in  Idria,  and 
hag  its  name  from  its  colour,  refeinbles  an  Indurated 
iron-clay  ;  but  Its  weight  difeovers  it  to  have  metallic 
contents.  An  hundred  weight  of  it  fometimes  yields 
80  pounds  of  quickfilver. 

I'he  braruUr%y  or  burning  ore  of  the  Germans,  like- 
wife  belongs  to  this  fpecies.  It  may  be  lighted  at  a 
candle,  and  yields  from  9  to  50  pounds  of  metal  in  the 

100. 

9.  Dr  Gmelin  informs  us,  tliat  cinnabar  mixed  with 
arfenlc  or  realgar  is  faid  to  be  found  in  Japan  ;  and 
that  at  Morsfield  the  cinnabar  and  white  calx  of  arfe- 
iiic  prefent  thcmfclves  In  the  fame  rock. 

10.  Befides  the  ores  already  mentioned,  we  fome- 
tlirves  meet  with  quickfilver  natively  amalgamated  with 
gold,  filver,  and  other  metals.  This  is  taken  notice 
of  by  Berg-inaii ;  and  from  the  authorities  of  Monet  and 
Prof.  Gmelin,  Mr  Kirwan  informs  us,  that  In  Sweden 
and  Germany  this  metal  has  been  found  united  to  filver 
in  an  hard  and  brittle  amalgam.  M.  de  L’lfie  had  a  fpe- 
cimen  of  this  ore  from  Germany ;  which,  as  M.  Mon- 
gfz  informs  us,  is  imbedded  in  a  quaitzofe  inafs,  anri 
mixed  with  cinnabar.  A  fpecimen  brought  from  the 
mine  called  Carolina^  in  a  cryftalllne  form,  was  depa- 
fited  in  the  royal  cabinet  at  the  king^s  garden  at  Paris, 
M.  de  L’ffle  likewife  informs  us,  that  a  fpecimen  of 
native  gold  was  brought  from  Hungary,  which,  ac¬ 
cording  to  Cronlledt,  was  probably  an  amalgam  of 
mercury  and  gold.  It  is  compofed  of  quadrangular 
piifms,  of  a  greyifh  yellow  colour,  and  brittle  texture.. 
Neumann  likcwllc  obferves,  that  fometiines  a  mineral^^ 

containing 


filvcp. 
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containing  gold  or  filvcr,  h  met  mth  cimong  mercurial 
ores,  thongh  verj'  rarely, 

Tliefc  natural  amalgams  account  for  the  great  fpeci- 
fie  gravity  of  feme  kinds  of  qnickfiiver,  'riil^  mny 
proceed  from  a  natural  mixture  of  gold,  though,  ac* 
cording  to  Boerhaave,  it  may  alfo  urife  from  its  being 
rediftilicd  a  great  number  of  times.  By  a  fimilar  mode 
of  reafoaing  we  may  conclude,  that  the  fmallcft  fpe"* 
cif  c  gravities  of  quicklllvcr  proceed  from  its  amalga’ 
matlon  with  fdver,  lead,  and  other  metals  or  fcniime- 
tals,  which  in  fpite  of  repeated  diftiilations  may  iUU 
prtferve  their  union  with  it ;  for  Dr  Ijoerliaave  informs 
us  that  he  could  not,  by  awy  number  of  diftiUations, 
free  mercury  perfeAly  either  from  tin  or  lead. 

M.  Magellan,  in  his  notes  on  Cronlledt’s  Mineralogy, 
fays,  That  mercury  is  many  times  found  amalgamated 
with  lead,  is  eafily  evinced  by  the  procefs  of  M.  Groffc 
mentioned  by  Macquer  in  his  elements  of  Chemiitr)', 
where  the  method  of  extrafting  mercur)'  from  fomc 
fohuions  of  lead  is  deferibed ;  but  the  fame  Macqutr, 
iu  his  Chemical  Didtionary,  pofuively  afHnns,  that, 
though  Beecher  and  Kiinckcl  have  both  given  other 
procefles  for  extradling  mercury  from  lead,  and  thougli 
the  method  pointed  out  by  M.  Grofl’e  is  eafier  than  tlic 
Others,  neyerthclefs  it  does  not  fucceed  if  the  lead  be 
quite  pure  without  any  amalgamution  with  mercury. 
And  Boerhaave  lias  exprefsly  made  the  fame  afleition, 
complaining  of  tliofe  authors  who  affirm  the  contra’y/' 

Dr  Black,  however,  feeim  to  he  of  a  dift'ereat  opinion  ; 
end,  in  his  public  courfe  of  ledlures,  teaclics  that,  by 
fomc  proceffes  of  the  more  difficult  kind,  mercury  m^y 
be  extruded  from  lead  though  he  cautious  us,  at 
the  fame  time,  not  to  infer  from  this,  or  any  other  chc' 
mical  procefs,  the  poffibility  of  the  tmnfmutaiion  of 
metals. 

Mercury  Is  not  in  any  way  altered  by  tlic  adlion  of 
light.  Iti  dilatation  by  lieut  is  extremely  regular,  as 
Las  lately  been  fliown,  in  a  very  great  variety  of  expe¬ 
riments,  by  Dr  Adair  Crawford ;  for  which  reafon  it  is 
ufed  as  the  meafnre  of  heat,  and  thermometers  are  ufii- 
ally  filled  with  this  metal.  When  oppoftd  to  the  heat 
of  about  600®  of  Fahrenheit,  it  boils  and  is  difperfed  in 
an  invifible  fume;  which,  however,  has  been  obferved  to 
have  the  elafticity  of  the  fleam  of  water,  and  to  burll 
un  iron  box  in  which  it  was  attempted  to  coniine  it. 

If  it  be  made  to  boil  in  a  clofe  veffcl  fitted  with  a  pro¬ 
per  apparatus,  it  will  all  come  over  in  its  prosier  form, 
and  leave  nny  fixed  matter  it  might  contain  in  the  re¬ 
tort.  This  affords  an  eafy  method  of  purifying  it  from 
the  bafe  metaU  with  which  it  is  frequently  adulterated; 
though  even  in  this  way  it  is  iieceffary  to  raife  the  fire 
cautioufly,  or  a  part  of  the  fixed  metal  will  be  curried 
up  along  with  the  mercury.  And  even  with  all  the 
'tare  that  can  be  taken,  it  has  been  finind  impolfible, 
as  has  been  already  faid,  to  free  it  perfe<ftly  from  a  mix¬ 
ture  of  the  bafe  metale  by  any  number  of  diftilhitione. 

By  a  very  great  number  of  dillillations,  liowever,  it 
waif  faJd  that  fome  cliange  might  be  made  upon  this 
metal ;  and  that  it  became  not  only  purer,  but  fpecifi- 
cally  heavier^  l>y  fnch  an  operation.  Boerhaave,  after 
making  it  undt:i*go  this  operation  51 1  times,  found  foine 
<!ifferc»icc  ;  but  three  years  after,  in  a  Memoir  iiifeited 
cn  the  Pliilofophical  Tranfaclions  for  1736,  he  Hcknow- 
kdged,  that,  on  repeating  the  operation  877  times,  its 
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fpecific  gravity,  Ihown  by  Dr  Gravefande’a  nice  hy- 
drofuitic  balance,  appeared  to  be  no  more  than  13-500 
to  dill  died  water. 

••  Boerlutave  died  (fays  Mr  Magellan  in  his  Notes 
on  Cvonlledt*8  Mineralogy)  iw'o  years  after,  on  the  23d 
of  iSeptember  1738  ;  and  left  his  papers  to  his  two  nc- 
plicws,  Herman,  who  died  the  7th  of  October  1753, 
and  Kaw,  who  died  five  years  after.  On  their  deaths 
th(Mii^nurcri})t8  fell  into  the  hands  of  Charles  Frederick 
Kruic  phyfician  to  the  Emperor  of  Ruffia,  This  gyn* 
tleman  publifiied  a  fiiort.  extraft  from  13ocr}iaavc’s  Oi.u 
ly  in  the  ninth  volume  of  the  Kovi  Comm^nturil  of  ilic 
Imperial  Academy  of  Peicrlburg,  of  which  the  follow¬ 
ing  arc  the  refuks. 

“  The  fpecific  gravity  of  t! 
diftilled  water  is 

'I'hat  of  mercury  ditlilled  once  in  a  rctor 
Didilled  1009  times 
Once  from  its  amalgam  with  gold 
750  times  from  llic  finne  aiurdgsm 
877  times  from  the  fame 
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purefi  gold  to  that  of 


Once  from  liH  amalgam  filvtr 
317  times  from  the  fame  amalgam 


^3>5P 
i3,5'oc> 
13,500 

It  is  evident,  therefore,  by  ihefe  fa6ls  that  mercuiy 
docs  not  acquire  any  additional  increal'c  to  its  fpecific 
gravity  by  the  mere  repetition  of  limple  diftillation% 
nor  by  its  amalgamations  with  gold  or  filver,  provided 
it  be  afterwards  properly  feparated  by  fire.’* 

It  IS  certain,  however,  that  there  are  very  confider- 
nble  differencea  in  the  fpecific  gravity  of  dificiein  Iprci- 
wiens  of  qulcklilver ;  and  HUtliora  have  by  no  lueang 
agreed  in  fixing  the  ftandard.— Bergman  dates  it  at 
14.110;  and  Mufchenbrock  ailevts  that  fiicli  was  the 
fpecific  gravity  of  Boerliaave’s  quickfilver  that  had  bee:^ 
didilled  51 1  times;  but  fomc  modern  aiitliors,  among 
whom  ii  M,  Fourcroy,  date  the  fpecific  gravit)  of  Uiii. 
rnetal  at  no  more  than  13.OCO.  Modern  exjicViincnis, 
however,  fliow  that  it  is  genendly  about  13. 500  or 
13.600,  'l*his  (fays  Mr  Magellan)  I  am  informed 
WV.8  the  mean  fpccitic  gravity  found  by  Uie  late  Lord 
Cavendiih,  atter  the  repealed  and  nice  trials  he  made 
upon  50  diffeicnt  fpeciniciis  of  quicklihcr,  on  which  hu 
employed  all  his  inJuUry  and  attention  to  determine 
this  point. 

“  The  hydro  da  tical  experiments  I  lately  undertook 
of  tin’s  kind  upon  ten  dilVerent  fpecimens  of  mercury** 
two  of  which  were  revived  from  natural  and  artificial 
cinnabar  by  the  operator  of  Mr  Kirwan,  confirmed  mu 
in  the  fame  opinion. 

“  The  temjieraturc  of  the  atmofphere  was  nearly  the 
mean,  viz.  at  the  50th  degree  of  Fahrenheit’s  thermo* 
meter ;  and  the  leales  employed  were  fo  nice,  that  they 
turned  wnth  the  hundredth  part  of  a  grain  when  loaded 
with  four  pounds  w^eight. — The  method  made  life  of  to 
afeertain  thefe  fpecific  gravities  Is  the  caficd  of  all.  A 
pliia!  of  white  glafs  with  a  ground  dopple  was  counter¬ 
balanced  with  lead  or  other  matter  in  a  nice  pair  of 
fcales.  Idle  fubdance  to  be  tried  was  introduced  into 
the  phial  and  weighed  together,  and  the  weight  we  fup- 
pofc  =  a.  I’lie  remaining  fpace  of  the  phial  being 
then  filled  with  didilled  water,  we  fuppofe  the  weight 
now  to  be  =  b.  Ladly,  the  phial  was  filled  with'di- 
Hilled  w’dicr,  and  the  weight  fuppofed  =:  r.  It  is  evi- 
5  D  i  den|. 
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Q«;ck-  dent,  that  i  —  fl  =  d>  the  quantity -of  water  in  the  fe- 
cond  operation  ;  e  —  d  —  e,  the  water  whofe  bulk  is 

a 

equal  to  tkat  of  the  fubftance  5  and  that  -is  the  fpecihe 

gravity  fought  for. — Particular  care  was  taken  that  no 
bubble  of  air  remained  in  the  inlide.  For  this  purpofe 
a  very  fmall  groove  war,  made  with  a  file  on  the  infide 
of  the  glafs  Hopper  ;  and  this  was  introduced  ildewnfe 
without  admitting  any  air,  leaving  the  fuperfluous  wa¬ 
ter  to  rufh  out. 

“  The  greateft  fpeciiic  gravity  of  any  of  thofc  fpe- 
cimens  was  13.620,  and  the  lead  13.450.  The  heaviefl 
was  neither  of  the  two  that  had  been  diftilled  from  cin¬ 
nabar,  but  a  common  quickfilver  bought  at  Apotheca¬ 
ries  Hall,  London  ;  and  the  lighted  was  taken  from  a 
barometer  of  the  beft  and  dearell  kind  made  by  one  of 
the  mod  reputed  indrumcnt-makeis  in  England. 

“  The  mod.  obvious  caufe  of  this  difference  of  fpeci- 
£c  gravity  in  quickfilver  feems  to  be  its  mixture  or 
amalgamation  wdth  other  metals.  Certainly,  when  uni¬ 
ted  to  gold,  its  gravity  mud  of  courfe  be  fpecifically 
augmented ;  on  the  contrary,  it  mud  be  leffened  when 
united  with  any  other  metal,  platina  only  excepted ; 
and  the  fame  mud  be  the  cafe  whether  water  or  any 
other  moidure  is  mixed  with  it ;  for  in  fuch  a  cafe  the 
metal  will  be  found  heavier  after  evaportion.  A  fiinple 
boiling  of  the  quickfilver  over  the  fire  in  an  open  veffel 
will  completely  free  it  from  this  mixture ;  and  no  care¬ 
ful  maker  of  experiments  fhould  negled  the  preparation 
before  he  undertakes  to  employ  mercury  in  any  procefs, 
or  for  any  purpofe  of  the  philofophic  kind.  The  boil¬ 
ing  mud  be  continued  for  20  or  30  minutes  in  order  to 
•  expel  the  wdiole  moidure. 

Another  caufe  by  which  the  fpecific  gravity  of  qulck- 
filver  becomes  fubjedb  to  alteration  is  the  difference  of 
temperature  of  the  atmofphere  at  the  time  of  making 
the  experiment.  Nor  is  it  qiiickfdver  alone,  but  every 
other  fubdance  whofe  fpecific  gravity  is  affe^led  by  this 
caufe  in  a  greater  or  leffer  degree  ;  infomuch  that  Mr 
Magellan  docs  not  hefitate  to  pronounce  the  labours  of 
all  thofe  who  have  undertaken  to  coinpofe  tables  of  fpe¬ 
cific  gravities,  without  regard  to  this  circumdaiice,  to 
be,  if  not  entirely  iifclefs,  at  lead  incapable  of  afford¬ 
ing  proper  fatisfaiftion  in  the  nice  inquiries  that  depend 
on  this  knowledge. 

In  Eifenchmid’s  table  of  fpecific  gravities  It  is  affert- 
cd,  that  a  cubic  Inch  of  mercury  In  fummer  weighs  fe- 
ven  ounces,  one  gros,  66  grains;  but  in  winter  it  weighs 
20  grains  more ;  the  wbole  weight  then  being  feven 
ounces,  two  gros,  14  grains  (allowing  72  grains  to  the 
gros).  This,  however,  leaves  the  matter  almod  in  as 
great  uncertainty  as  before  ;  the  fummer  and  winter 
temperature  being  widely  different  in  different  places, 
and  vci*y  often  even  in  the  fame  place.  Unlcfs  there¬ 
fore  the  temperature  of  the  air  is  attended  to  at  every 
experiment  in  taking  the  fpecific  gravity  of  any  fub- 
llaoce  whatever,  there  can  be  no  certainty  of  the  refult. 

Quickfilver  always  feels  coM  when  touched  in  the 
common  temperature  of  the  atmofphere.  Oiir  fenfa- 
tions,  according  to  Fourcroy,  deceive  us  in  this  cafe, 
for  a  thermometer  dipped  In  quickfilver  always  fliows 
the  common  temperature.  “  The  great  continuity  of 
contact  between  the  live  fkin  and  numerous  metallic 
particles  in  an  equal  fpace,  and  which  are  proportional 
to  its  great  fpecific  gravity,  neceffarily  produces  a  drong- 
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er  fenfation  of  its  own  temperature,  this  being  alwavs  Quicks 
much  lefs  than  that  of  a  living  body  ;  and  the  multipli- , 
city  of  thefe  points  of  conta(3:  being  all  at  once  applied 
to  this  organ  of  fenfation,  mud  be  more  powerfully  felt 
than  whenever  we  touch  any  other  matter  that  is  light¬ 
er  in  itfelf,  or  of  a  lefs  denfity,’’ 

Notwithdanding  this  apparent  coldnefs,  however, 
quickfilver,  when  expofed  to  the  fame  degree  of  heat, 
and  in  the  fame  circumdances  with  various  other  fub- 
dances,  foon  becomes  hotter  to  the  touch  than  any  of 
them.  “  The  fundamental  principle  of  this  (fays  Mr 
Magellan)  confids  in  the  fmall  quantity  of  fpecific  fire, 
or  the  lefs  capacity  which  mercury  is  endowed  with  of 
receiving  heat.  "I  his  is  fuch,  that,  compared  with  the 
capacity  of  water  for  the  fame  purpofe,  it  is  in  the  ra¬ 
tio  of  0.033  to  100,  as  appears  by  the  table  of  the 
quantities  of  fpecific  fire  contained  in  various  bodies.— 

This  table,  publidied  In  Magellan’s  Effay  on  Elemen- 
tzry  Fire,  was  grounded  upon  various  Important  expe¬ 
riments  and  obfei  vations  made  by  Mr  Kirwan,  in  con- 
feq lienee  of  the  new  Theory  of  Fire  difeovered  by 
Dr  Crawford.  Hence  it  follows,  that  if  equal  quan¬ 
tities  of  heat  be  communicated  to  equal  quantities  of 
water  and  mercury,  the  latter  will  have  a  tempera¬ 
ture  30  times  greater  than  that  of  the  water  ;  that 
is  to  fay,  In  the  inverfe  ratio  of  their  refpeftive  capaci¬ 
ties,  or  as  I  to  30  (:r:o.033  :  i‘OCo),  in  the  fame 
manner  as  it  mud  happen,  when  equal  meafures  of  corn 
or  of  any  fluid  are  thrown  into  veffels  whofe  bottoms 
are  as  30  to  i  ;  for  then  their  heights  mud  neceffarily 
be  in  their  inverfe  ratio,  viz.  of  i  to  30,  &c.  See 
Chemistry,  n^  1225,  &c. 

Quickfilver  does  not  appear  to  diffolve  in  water ;  but 
Fourcroy  remarks,  that  phyficians  are  in  the  pra<Slice  of 
fiifpending  a  bag  full  of  it  in  vermifuge  ptifans  during 
their  ebullition,  and  that  experience  has  evinced  the 
good  effe6i:s  of  It.  Lemery  afferts,  that  in  this  procefs 
there  is  no  lofs  of  weight;  but  this  is  denied  by  others. 
Fourcroy  afferts,  that  this  metal,  rubbed  between  tlie 
Angers,  emits  a  perceptible  odour,  though  Magellan 
fays  he  tried  the  experiment  many  times  without  fuc* 
cefs. 

Fourcroy  llkewlfe  aflerts,  that  mercury  when  pure 
emits  a  phofphoric  light  by  agitation,  paiticularly  in 
hot  feafons.  I'his  phenomenon  has  certainly  been  ob- 
ferved  in  the  mercury  of  the  barometerjj  but  Its  appear¬ 
ance  on  other  occafions  reds  entirely  on  the  authority 
of  Mr  Fourcroy.  Even  in  the  barometer  it  does  not 
take  place,  unlefs  the  Torricellian  vacuum  be  not  per- 
fcidly  made  in  the  fpace  at  the  top  of  the  tube.  Phials 
of  glafs  nearly  exhauded  of  air,  and  containing  foine 
quickfilver  hermetically  fealed  up,  will,  on  being  {haken, 
produce  as  much  light  In  the  dark  as  is  fufficlent  to  fhow 
the  hour  on  the  dial-plate  of  a  watch.  ^  But  If  a  per* 
fe<5l  vacuum  be  produced  by  nicely  boiling  the  quickfil- 
ver  within  the  glafs,  no  appearance  of  this  kind  is  to  be 
perceived.  The  phenomenon  is  certainly  of  the  elec¬ 
trical  kind ;  and  its  not  appearing  in  the  perfeft  vacuuxri 
is  owing  to  the  difficulty  there  is  In  fetting  in  motion 
any  large  quantity  of  elcflrlc  matter  by  itfelf,  which 
indeed  can  fcarce  be  done  witlioiit  producing  very  vio¬ 
lent  effefts.  See  Elec^tricity^ Index. 

Mercury  unites  with  all  the  metals  and  femimctalsy 
excepting  iron  and  regulus  of  antimony.  Thefe  com¬ 
pounds  arc  called  amalgams ;  and  Mr  Machy  has  ob- 
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fciTcd,  that  in  forming  them  a  certain  degree  of  cold  is 
produced.  He  made  the  experiment  by  covering  the 
ball  of  a  thermometer  with  tin-foil,  and  then  dipping  it 
into  qiiickfilver  ;  upon  which  that  in  the  thermometer 
fell  fome  degrees  ;  which  agrees  perfedlly  well  with  the 
do£frine  of  latent  heat  firfl  difeovered  by  Dr  Black,  as 
it  (liows  that  in  this,  as  well  as  other  cafes,  where  a 
body  paffes  from  a  folid  into  a  fluid  (late,  a  degree  of 
told  is  produced. — The  following  obfervations  on  the 
amalgams  of  mercury  with  different  metals  are  extradf- 
ed  from  the  Memoirs  of  the  Academicians  of  Dijon. 

1.  Tlie  amalgam  of  gold  and  mercury  cryflallizes  in¬ 
to  quadrangular  pyramids.  Six  ounces  of  mercury  are 
retained  by  one  of  gold  in  this  cryftallization  ;  but  that 
with  filver  retains  a  third  part  more  of  quickfilver. 

2.  The  amalgam  witli  filver  is  likcwife  fufccptible  of 
cryilallization,  and  alfumes  the  form  of  a  tree  ;  every 
ounce  of  filver  retaining  eiglit  of  mercury.  This  amal¬ 
gam,  by  means  of  the  nitrous  acid,  well  freed  from  the 
vitriolic  by  folution  of  filver  in  the  fame,  fonns  that  cu¬ 
rious  kind  of  vegetation  mentioned  in  the  article  Che¬ 
mistry,  754,  called  Arbor  Diana^  or  Arbor  Philo- 
fophorum, — The  following  is  recommended  by  Mr  Ma¬ 
gellan  as  the  fhortell  procefs  : 

Diffolve  228  grains  of  filver,  and  half  as  much 
quickfilver,  in  pure  nitrous  acid.  Add  to  the  folution, 
when  made,  five  ounces  (of  576  grains  each)  of  di- 
ftilled  water.  Put  this  folution  into  a  fpherical  vefiel 
of  white  glafs,  at  the  bottom  of  which  inuft  already  be 
put  ^32  grains  of  an  amalgam  of  filver  of  the  confift- 
ence  of  butter :  let  the  vefiel  be  kept  in  a  quiet  place, 
free  from  any  fhaking  or  extenial  agitation  ;  and  at  the 
end  of  fome  few  hours  the  figure  of  a  bufh  or  tree  of 
filver  will  be  formed  within  the  water  of  the  glafs  vef- 
fel.  The  metals  contained  in  the  folution  and  in  the 
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8.  ^itclfther  does  not  amalgamate  with  arfenic,  ex¬ 
cept  by  heat,  and  then  only  in  very  fmall  quantity.  This 
metal  anfwers  very  important  piirpofcs  both  in  medi¬ 
cine  and  the  arts.  Though  it  has  no  perceptible  tafie, 
it  produces  very  remarkable  e{re<^8  on  the  flomach  and 
inteftines  of  animals,  as  well  as  on  the  furface  of  the 
fiiin.  Infedls  and  worms  are  extremely  fenfible  of  this 
elfeil,  and  the  metal,  almoll  in  any  ftate,  is  exceeding¬ 
ly  pernicious  to  them.  Phyficians,  therefore,  employ 
it  as  an  excellent  vermifuge  (fee  Medicine,  p.  34J*)i 
and  it  is  likcwife  one  of  the  mofi;  powerful  remedies  in 
the  materia  medica  for  many  obfiinate  diforders  befides 
thofeof  the  venereal  kind,  in  winch  its  efiicacy  has  long 
been  celebrated.  “  Even  the  moll  virulent  product  of 
mercury  (fays  Mr  Magellan),  known  by  tlie  name  of 
fublimate  corrofivc,  which  is  the  mofl  violent  poifon,  is 
often  taken  internally  in  very  miniile  dofes,  under  the 
dlredion  of  fitilfiil  phyficians,  and  produces  the  molt 
happy  effects  in  a  great  variety  of  cafes  even  of  the 
mod  defperatc  kind.  This  is  a  faCt  wiilch  I  have  ex¬ 
perienced  inyfelf,  in  a  dreadful  fcorbutic  complaint 
which  I  fufiered  for  above  four  years,  with  refllefs  and 
violent  pains  in  the  eyes  and  head.  None  of  the  molt 
able  phyficians  in  London  and  Paris  I  confulted  afiford- 
td  iiiC  any  cfi'c^tual  relief,  till  I  had  the  good  fortune 
to  confult  Mr  Sacre  fiirgeon-oculitl  at  Antwerp.  His 
prefeription  confifted  of  three  grains  of  fublimate  dlf- 
folvcd  in  a  pint  of  common  proof  fpirit.  The  dofe 
confified  in  taking  eveiy  morning  two  fpoonfids  of  it 
in  a  pint  of  new  milk.  In  lefs  than  two  months  1  be¬ 
gan  to  feel  relief ;  and  in  three  months  time  was  coin- 
plctely"  cured.  The  firll  methodical  praflico  of  this  re¬ 
medy  w’as  communicated  to  the  celebrated  Van  Swieten, 
firil  phytician  to  the  Emperor’s  court,  by  the  late  Dr 
A.  R.  Sanches,  then  chief  phyfician  to  the  court  of 
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amalgam  attraft  each  other,  and  a  number  of  fmall  tetra-  Peterlburg,  as  appears  by  the  laft  volume  of  the  Com- 
hedral  cryftals  are  formed,  which  lay  hold  at  one  ano-  mtntaries  of  the  fame  Van  Swieten,  pubhflied  in  1772 


tiler’s  end,  and  form  the  appearance  of  a  vegetation. 

3.  Copper  is  amalgamated  with  mercuiy  with  great 
difficulty,  and  only  by  mixing  blue  vitriol  with  mer¬ 
cury  and  water  in  an  iron  retort  over  the  fire.  The  acid 
then  attacks  the  vefTcl,  and  the  copper  is  precipitated  in 
a  metallic  ftate,  which,  by  ftirring  it  with  an  hot  iron 
fpatula,  unites  to  the  mercury,  but  does  not  cryftallize. 

4.  Two  ounces  of  melted  lead  poured  on  a  pound  of 
mercury  produce  a  half*fluid  amalgam,  which  being  de¬ 
canted  gives  fome  cryftals  like  thofe  of  filver.  One 
ounce  of  thefe  cryftals  retains  an  ounce  and  an  lialf  of 

5.  The  amalgam  of  tin  cryftallizes  into  thin  ihining 
lamellse,  with  polygonoiis  cavities  between  one  another. 
Two  ounces  of  tin  retain  fix  of  mercury  in  this  cry- 
flallization. 

6.  Mercury  amalgamates  v/ith  bifmuth  by  means  of 
heat,  and  produces  cryftals  of  an  odtohedral  form,  and 
lamellated  triangles  and  hexagons.  They  are  black  on 
the  upper  furface,  and  flilning  underneath.  In  this 
cryftallization  the  bifmuth  retains  double  its  weight  of 
mercury. 

7.  ZlnCy  in  fiifion,  poured  upon  mercury,  produces 
a  crackling  noife  refembling'  that  produced  by  a  hot 
body  thrown  into  boiling  water-  It  cryftallizes  yory 
well  into  lamellated  hexagonal'  figures,  leaving  cavities 
among  themfelves.  One  ounce  of  zinc  retains  two  and 
an  half  of  mercury  in  this  cryftallization. 


This  volume  was  piibliftied  after  the  author’s  deatli ;  but 
he  had  enjoyed  during  his  life  the  glory  of  being  the 
author  of  this  wonderful  remedy,  which  continues  to 
bear  his  name  among  the  ignorant  and  inaccurate  phyf%'‘ 
dans  of  oiir  times.” 

But  whatever  iifes  this  fait  may  be  put  to  when  ta¬ 
ken  in  fmall  quantities,  it  is  certainly  not  lefs  violent 
than  arfenic  itfelf,  if  taken  in  a  large  dofe  ;  and  the 
danger  is  the  greater,  on  account  of  the  difficult  folu¬ 
tion  of  the  fait,  which  requires  for  this  piirpofe  19 
times  its  weight  of  water.  Alkaline  falts,  however, 
prove  a  very  effeflual  antidote,  and  will  inftantly  re¬ 
lieve  the  fymptoms  ;  .but,  on  account  of  the  infolubili- 
ty  of  the  poifonous  fait,  the  diforders  occafioiied  by  it 
foon  return,  and  require  a  repetition  of  the  fame  reme¬ 
dy.  In  cafes  where  alkaline  falts  are  not  immediately 
at  hand,  foap  diflblved  in  water  will  anfwer  the  fame 
piirpofe  ;  or  if  this  alfo  fiiould  not  be  inftantly  procure- 
able,  chalk,  lime,  fpirit  of  hartfhorn,  or  magiiefiu  al¬ 
ba,  might  be  ufed  with  good  efte6l. 

Quickfilver  is  employed  in  Chili  and  Peru  to  extraft 
gold  and  filver,  when  native,  from  the  earthy  matters 
with  whicli  they  are  mixed.  The  principle  on  which 
this  method  is  founded  is  the  ‘llrong  mutual  attradion 
betwixt  mercury  and  the  precious  metals.  By  reafoii 
of  this  the  fmallell  particles  either  of  gold  or  filver 
form  an  amalgam  with  the  mercury,  part  of  which  is 
Itraiiicd  oft^  and  the  remainder  cither  feparated  by  di-r 
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OLtiiclt-  {iniation  m  iron  retorts,  or  by  n  kind  of  difllUatioa  per 
defeenfum  ;  putting  it  in  a  kind  of  metallic  fieve  over  a 
of  water,  to  receive  the  mercury,  which  is  driven 
.  down  by  a  fire  lighted  in  a  vefiel  above  the  amalgam. 

'1  he  amalgam  with  gold  ferves  alfo  to  gild  copper  or 
filver,  fo  that  they  appear  as  if  made  of  folid  gold. — 
For  this  purpofe  the  pieces  are  to  be  well  cleaned,  end 
then  dipped  in  a  weak  aquafortis  ;  then  in  a  nitrous  fo- 
hit  ion  of  quickfilver,  which  covers  them  with  a  kind 
'of  filvering.  After  this  the  amalgam  of  gold  is  very 
equally  fpread  over  them  ;  which  being  dowe,  the  piece  is 
expofed  to  a  heat  fnfficient  to  volatilize  the  quicklilver, 
and  the  gold  is  then  left  ilrongly  adhering  to  the  metak 
'I  he  only  ufe  to  which  the  amalgam  of  mercury  with 
lead  has  hitherto  been  applied,  is  the  luting  glafs  veffels 
in  which  fpcciinens  of  natural  hillory  are  to  be  preferved 
in  fpirit  of  wine.  For  this  it  is  more  proper  than  any 
other  fubftance,  having  an  excellent  tlFcCt  in  prevent¬ 
ing  evaporation.  The  amalgam  of  tin  is  commonly 
employed  in  making  looking-glaffes  or  miiTors.  The 
thin  dieet  of  tin  is  laid  down  on  a  large  flat  table  of 
Hone ;  a  proper  quantity  of  mercury,  in  which  fonie 
tin  has  already  been  diflolved  to  prevent  it  from  de- 

'  Itroying  the  tin  fheet,  is  rubbed  over  with  a  bunch  of 

cloth  like  a  fiat  bung,  and  the  glafs  carefully  Aided  up¬ 
on  it  from  one  end  to  the  other,  in  fuch  a  manner  that 
the  dirty  emit  of  the  quiekfih  er  is  driven  oH  before  its 
edge  ;  and  the  glafs  is  then  loaded  with  weights  all 
over  :  by  Inclining  gmdually  the  Hone  table,  the  fiiper- 
jluous  mercury  Is  dlfcharged  ;  and  in  a  few  hours  both 
cohere  together.  This  amalgam  is  iifcd  for  exciting 
the  ele6lricity  of  glafs  globes  in  the  common  elcclrical 
machines,  but  is  faid  to  be  inferior  in  Hreiigth  to  that 
made  with  zinc. 

Quickfilver  heated  by  itfelf,  with  accefs  of  air,  i«  by 
degrees  converted  into  a  red  powder,  improperly  called 
Mercunus  predpltatus  per  fe.  It  confills  of  the  calx 
of  the  metal  united  with  the  bafis  of  dephlogiHicated  or 
pure  air,  whii  h  may  be  expelled  from  it  again  by  a  Hrong 
heat;  and  this  was  the  fidl  method' by  which  Dr  Priell- 
ley  obtained  this  kind  of  air. 

Mercury  is  not  altered  by  the  contaft  of  air :  It  is 
only  obferved,  that  it  becomes  tarnifhed  by  tlie  particles 
of  duH  which  the  air  depolits  ;  and  from  that  circum- 
Hance  mercury  has  been  called  the  loadtlone  of  duH— 
'Idiough  all  bodies  have  this  property,  it  feems  more  re¬ 
markable  in  mercuiy  than  any  other,  on  account  of  its 
great  fplendoiir  ;  but  it  is  not  in  the  leaH  changed  by 
this  circumHaiice,  nothing  more  being  neceffary  to  ic- 
Hore  it  to  its  original  brilliancy  than  lihration  through 
a  piece  oH  fliamoy  leather. 

The  volatility  of  mercury  prevents  it  from  uniting 
with  earths  in  the  way  of  fufion  ;  though  M.  Fourcniy 
is  of  opinion  that  its  red  calx,  or  precipitate  per  y>, 
might  perhaps  fix  in  glafles,  and  colour  them,  as  is  ob¬ 
ferved  in  the  calx  of  arfenic. 

QIJICK-MATCH,  among  artillery  men,  a  kind  of 
combuHible  preparation  formed  of  three  cotton  Hrands 
drawn  into  length,  and  dipped  in  a  boiling  compofi- 
tion  of  white-wine  vinegar,  faltpetre,  and  mealed  povv- 
der.  ^  After  this  immerfion  it  is  taken  out  hot,  and 
laid  in  a  trough  where  foine  mealed  powder,  moIHeii- 
cd  with  fpirits  of  wine,  is  thoroughly  incorporated  in¬ 
to  the  twills  of  the  cotton,  by  rolling  it  about  there¬ 
in,  Thus  prepared,  they  are  taken  out  feparately. 
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and  drawn  tlirough  mealed  poM’der ;  tlien  liun^  upon  m!4  |  ^ 

a  line  and  dried,  by  which  they  arc  fit  for  immediate  ^  j  < 

fcrvice.  |  r 

QjLJID  PRO  CLUO,  In  law,  d,  what  for  what,’* 
denotes  the  giving  one  thing  of  value  for  another  5  or 
the  mutual  confidcratiou  and  performance  of  both  parties 
to  a  contraifl. 

Quid  pro  quo^  or  pro  quo^  Is  r.lfo  ufed  in  phyfic 
to  exprefs  a  iniHake  in  the  phyfician's  bill,  where  quid 
Is  wrote  for  quoy  i,  e.  one  thing  for  another ;  or  of  the 
apothecary  in  reading  quid  for  yf/<2,and  giving  the  patient  . 

the  wrong  medicine.  Hence  the  term  is  in  the  gene¬ 
ral  extended  to  all  blunders  or  mlHakes  committed  in 
medicine,  either  in  the  preferiptiou,  the  preparation, 
or  application  of  remedies. 

QUIDDITY,  (ipiDDiTAs,  a  barbarous  term  ufed 
in  the  Ichools  for  ejence*  The  name  is  derived  hence, 
that  it  is  by  the  elTencc  of  a  thing  that  it  Is  tale  quid^  ' } 

fuch  a  quidy  or  thing,  and  not  another.  Hence  whai 
is  elTential  to  i\  thing  is  faid  to  be  quiddatkr, 

QUIET  I  STS,  a  religious  fed,  famous  towards 
the  clofc  of  the  lall  century.  They  were  fo  called  from 
a  kind  ol  abfolnte  rell  and  Inadioa,  which  they  fuppo-  '  j 

fed  the  foul  to  be  In  when  arrived  at  that  Hate  of  per- 
fedlion  which  they  called  the  unitive  life ;  In  which 
Hate  they  Imagined  the  foul  wholly  employed  in 
contemplating  its  God,  to  wliofe  influence  it  was  en-  | 

tirely  fubmiflive  ;  fo  that  he  could  turn  and  drive  it 
where  and  how  he  would.  In  this  Hate,  the  foul  no  J 

longer  needs  prayers,  hymns,  &c.  being  laid,  as  it  were, 
in  the  boloin  and  between  the  arms  of  its  God,  in  whom 
It  is  in  a  manner  fwiillowed  up.  i 

Molinos,  a  Spaiiifh  pricll,  is  the  reputed  author  of  * 

QuietIfm  ;  though  the  Illiiininati  in  Spain  had  certain-  | 

ly  taught  foincthing  like  it  before.  The  fentiments  of*  ^ 

Molinos  were  contained  in  a  book  which  he  publiflied 
at  Rome  in  the  year  1 6S  i ,  under  the  title  of  the  SpU 
ritual  Guide;  for  which  he  was  call  into  prifon  in  ' 

1685.  and  wliere  he  publicly  renounced  the  errors  of  j 

which  lie  was  accufed.  This  folenni  recantation,  liow- 
ever,  was  followed  by  a  fentence  of  perpetual  imprifon- 
ment,  and  he  died  in  prifon  in  the  year  1696.  Moli¬ 
nos  har^  nnmeixiiis  difciples  in  Italy,  Spain,  France,  and  i| 

the  Netherlands.  One  of  the  principal  patrons  and  . 
propagators  of  Qiiletifm  In  France  w'as  Marie  Bouvi- 
eres  de  la  Motlie  Gu)  on,  a  woman  of  falhlon,  remark*  li 

able  for  goodnefs  of  heart  and  regularity  of  manners  ; 
but  of  an  uiifcitlcd  temper,  and  fubjeci  to  be  drawn 
away  by  the  fedinHion  of  u  warm  and  unbridled  fancy.  g 

She  derived  all  ideas  of  religion  from  the  feelings  of 
her  own  heart,  and  defciibcd  its  nature  to  others  as  ^ 

Hie  felt  it  herfelf.  Accordingly,  her  religious  fenti¬ 
ments  made  a  great  noife  in  the  year  1687  ;  and  they  j 

*  were  declared  unfound,  after  accurate  invelligation,  by  * 

feveral  men  of  eminent  piety  and  learning,  and  profef-  '  | 

fedly  confuted,  iu  the  year  1697,  by  the  celebrated 
BalTuet.  Hence  urofe  a  controverfy  of  greater  mo-  ^ 

lueut  between  the  prelate  lail  mentioned  and  Fenelon 
iirchbiHiop  of  Cainbray,  who  feemed  difpufed  to  favour 
the  fyllein  of  Guyon,  and  who  in  1697  publilhed  a 
book  containing  feveral  of  her  tenets.  Fenelon^s  book, 
by  ineans  of  Bofliiet,  was  condemned  in  the  year  1699, 
by  Innocent  XII.  and  the  fentence  of  condemua,-  -  ^ 

tion  was  read  by  Fenelon  himfelf  at  Cambray,  who  ex- 
honed  the  people  to  refpedl  and  obey  tiie  papal  decree. 

Not- 
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NotwithftanJing  this  feeming  ncqultfeoncf,  the  arch- 
0  bhluip  perfifted  to  thti  end  of  Irs  days  h\  the  fciuiments, 
wh'ch,  in  obedience  to  the  order  of  the  pope,  he  re¬ 
tracted  and  condemned  in  a  public  manner. 

A  feCl  fimilar  to  tliis  had  appeared  at  Mount  Atlios 
in  Theffaly,  near  the  ewl  of  the  1 4th  cciitiir)\  called  i/e- 
f';chaj!sy  meaning  the  fame  with  Qulctilts.  They  were 
a  branch  of  the  m\  ilica,  or  thofe  more  pcrfeCl  monk:s 
who,  by  long  and  inteiifc  contemplation’,  endeavoured 
to  arrive  at  a  tranquillity  of  mind  free  frmn  every  de¬ 
gree  of  tumult  and  perturbation.  In  conformity  to  an 
ancient  opinion  of  their  principal  doctors  (who  thought 
there  was  a  celeilial  light  co.ictaled  in  the  deepefl  re¬ 
tirements  of  the  mind),  they  ufed  to  fit  eveiy  day,  du¬ 
ring  a  certain  fpace  of  time,  in  a  folitary  corner,  with 
their  eyes  eagerly  and  immoveably  fixed  upon  the  middle 
regions  of  the  belly  or  navel  ;  and  boaRcd,  that  \shile 
they  remained  in  this  pofture,  they  found,  in  effeft,  a 
divine  light  beaming  forth  from  their  foul,  which  dif- 
fufed  through  their  hearts  inexprefiil)le  fenfations  of 
pleafure  and  delight.  I'o  fnch  as  inquired  what  kind 
uf  light  this  was,  they  replied,  by  way  of  illnllration. 
that  it  was  the  glory  of  God,  the  fame  celeltial  radi¬ 
ance  that  fuiTounded  Clnift  during  his  transfiguration 
on  the  Mount.  Barlaam,  a  monk  of  Calabria,  from 
whom  the  Barlaamites  derived  their  denomination,  ilyl- 
ed  the  monks  who  adhered  to  this  inftitiitiou  Majla/i- 
ans  and  Euchitcs  ;  and  he  gave  them  alfo  the  kcw  nnrrc 
V  rf  UmbiUcani.  Gregory  Palamas,  archhifhop  ot  d"hef- 
jalonica,  defended  their  caufe  againfl  Barlaain,  who 
was  condemned  in  a  council  held  at  Conllantinojde  in 
the  year  1341. — See  Fenekn  s  ALix,  des  Sainis, 

The  Mahometans  feem  to  be  no  ft  rangers  to  qnie- 
tifm.  They  expound  a  paffage  in  the  1  7th  chapter  of 
die  Koran,  viz.  “  O  th<m  foul  w  hich  art  at  rc!t,  re¬ 
turn  unto  tliy  Lord,  of  a  foul  which,  having,  by 

pui*fuing  the  coneatenution  of  natni*al  caufes,  railed  il- 
felf  to  the  knowLdge  of  that  being  whieh  prodnetd 
them,  and  exills  of  neceffity,  refts  fully  contented,  and 
acqulefces  in  the  knowledge,  &cc.  of  him,  and  in  the 
contemplation  of  his  perfection. 

QUILLE'r  (Claude),  an  eminent  Latin  poet  of 
the  17th  century,  was  born  at  Chinon,  in  Tonraine, 
and  praftifed  phyfic  there  with  reputation  :  hut  ha¬ 
ving  declared  againll  the  pretended  pofTeflioii  of  the 
nuns  of  Loudnn,  in  a  mannfeript  treatife,  the  original 
of  which  \vas  deiKifitcd  in  the  library  of  the  Sorbonue,  he 
was  obliged  to  retire  into  Italy,  where  he  became  Ic- 
cretary  to  the  mudhal  d’Eftrees,  the  French  ambafTadur 
at  Rome,  in  i  65  ?  Qiiillet  having  pnblifhed  in  Holland 
a  Latin  poem,  entitled  CaJltpxdia^  under  the  name  of 
(julvidius  Latusy  he  there  inferted  fome  verfes  againfl; 
the  cardinal  Mazarine  and  his  family  ;  but  that  cardi¬ 
nal  making  l\im  fome  gentle  reproaclics,  he  retrenclied 
v/hat  related  to  the  cardinal  in  another  edition,  and 
dedicated  it  to  him,  Mazarine  having,  before  it  was 
printed,  given  him  an  abbey.  He  died  ia  1661,  aged 
59,  after  having  given  Menage  all  his  writings,  and 
500  crowns  to  pay  the  e*xpence  of  printing  them  ; 
but  the  abbe  took  the  money  and  papers,  and  pub- 
lifhed  none  of  them.  tlis  Callipxdia^  or  the  ait  of 
getting  beautiful  children,  has  been  tranflated  Into  En- 
glifh  verfe.  \ 

QUILIJS,  ihe  large  featlicrs  taken  out  of  tlie  end 
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of  the  wing  of  n  goofe,  crow,  &c.  They  are  denomi- 
naled  from  the  order  in  which  they  are  fixed  in  the 
win/  ;  the  fecond  and  third  quills  being  the  beft  for 
writing,  as  they  have  the  largeft  and  voimdeft  barrels. 
Crow-(juiils  are  chiefly  nfed  for  drawing.  In  order  to 
harden  a  quill  that  is  foft,  thrnft  the  barrel  into  hot 
slhes,  ftirniig  it  till  it  is  foft,  and  then  taking  it  out, 
prefs  it  ahnoil  flat  upon  y'our  knee  with  the  back  of  a 
penknife,  ahd  afterwards  reduce  it  to  a  roundiiofs  with 
your  fiiigtn-.  If  yon  have  a  number  to  harden,  fet 
water  and  alum  over  the  fire,  and  while  it  is  boiling  put 
in  a  handful  ol  quills,  the  barrels  only,  for  a  juinnte,  a»id 
then  lay  them  by. 

Q^IN  (James),  a  celel>i*ated  performer  on  the  En- 
glifti  ftage,  was  born  at  London  in  1693.  He  was  in¬ 
tended  for  the  bar  ;  but  preferring  Shakefpcarc  to  tlie 
llatutcs  at  large,  he  on  the  death  of  his  lather,  when 
it  was  ncccffary  for  him  to  do  fomething  for  himfelf, 
appeared  on  the  llagc  at  Drnry-lanc.  In  1720,  he 
hrll  difplaved  his  comic  powers  in  the  cliara(^:tcr  of 
FalilafT,  and  foon  after  apjx^ared  to  as  great  advantage 
in  Sir  John  Brute  ;  but  it  was  upon  Booth’s  quitting 
the  ftage  that  Qn'u  appeared  to  full  advantage,  in 
the  part  of  Cato.  He  continued  a  favourite  perform¬ 
er  until  the  year  1748,  when,,  on  fome  difguft  bc-- 
tween  him  and  Mr  Rich  the  manager,  he  retired  to 
Bath,  and  only  came  up  annually  to  adl  for  the  be¬ 
nefit  cf  liis  friend  Ryan  ;  until  the  lofg  of  two  fro:  t 
teeth  Ipojlcd  his  utterance  lor  the  ftage.  AVhile  Mr 
Q^in  continued  upon  the  ftage,  he  conftanlly  kvpt 
company  with  the  greateft  gcniiifes  of  tlie  age.  lie 
wa»  well  known  to  Pi)pc  and  Swift  ;  and  the  carl  ot 
Chcfterfield  frequently  invited  him  to  his  table  :  but 
there  was  none  for  whom  he  enteitaincd  a  higher 
clUcm  than  for  the  ingenious  Mr  'fhomfon,  to  wlioio 
lie  made  himfelf  known  by  an  acl  of  gcaerolity  that 
dees  the  greateft  honour  to  liis  character ;  and  lor 
an  account  of  which  fee  onr  life  cf  I  rfOMSOy*  Mi 
Coin’s  judgment  in  the  Englirii  hingnnge  recoin- 
mended  him  to  hb  royal  highuefs  Fredeiick  prince  (>f 
Wales,  who  appointed  him  to  inflrncl  his  childrpi  in 
fpeaking  and  reading  with  a  graceful  propiiety;  and 
Q^in  being  informed  of  the  elegant  manner  in  wliich 
prefent  majelly  delivered  his  firft  gracious  fpeech 
from  the  throne,  he  cried  out  in  a  kiiul  of  ceftafy, 
“  Ay — 1  taught  the  boy  to  fpeak  V*  Nor  did  his  ina- 
jdly  forget  his  old  tntor  ;  for,  foon  after  his  accefiion. 
to  the  throne,  he  gave  orders,  without  any  application 
being  niiide  to  him,  that  a  genteel  pcniion  ihould  he 
paid  to  Mr  I^in  during  his  life.  Mr  (^*n,  indec<l, 
was  not  in  ahlolnte  need  of  this  royal  benelaClion  ;  for 
as  he  was  never  married,  and  had  none  hut  diliaiit  re¬ 
lations,  he  funk  2000  h  which  was  half  hivS  ioi  tune,  in 
an  annuity,  for  w’hicli  he  obtained  200I.  a-year ;  and 
with  about  2000  1.  more  in  the  funds,  lived  in  a  decent 
manner  during  the  latter  part  of  his  life  at  Bath,  from 
whence  he  carried  on  a  regular  corrcfpondciice  with  Mr 
Garrick,  and  generally  paid  a  vilit  to  his  friends  in  the 
metropolis  once  a  year,  when  he  coiift  intly  palled  a 
week  or  tw'o  at  Mr  Garrick’s  villa  at  Hampton.  11c 
died  of  a  lever  in  1766. 

QUJNARILS,  was  a  fmall  Roman  col u  equal' t(v 
halfThc  denarius,  and  confeqnently  w'oith  about  three 
pence  three  farthings  of  our  money.  Sec  Moni  y.. 
t  Iti 


•Quinquc 

reniis. 
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Quinaut  I'l  wns  culled  gutnarius^  becciufc  11  contained  the  value  of  of  rowers 
five  afles,  in  the  fame  manner  as  the  denarius  was  na¬ 
med  from  its  containing  ten. 

QUINAUT  (Philip),  a  celebrated  French  poet, 
born  of  a  good  family  at  Pans  in  1635.  He  cultivated 
poetry  from  his  infancy,  and  16  dramatic  pieces  of  his 
were  aded  between  the  year  1653  and  1666.  In  the 
mean  time,  Quinaut  was  not  fo  much  devoted  to  poetry 
but  that  he  applied  himfelf  to  the  fludy  of  the  lav/; 
and  made  his  fortune  by  marrying  the  widow  of  a  rich 
merchant  to  whom  he  had  been  ufeful  in  his  profenioii. 

Quinaut  afterwards  turned  his  attention  to  the  corn¬ 
icing  of  operas,  which  were  fet  to  mufic  by  the  fa¬ 
mous  Lully  ;  and  Lully  was  charmed  with  a  poet  whofe 
verfes  were  not  too  nervous  to  yield  to  the  capricious 
airs  of  miific.  He  died  in  1688,  after  having  enjoyed 
ahandfome  penfion  from  Louis  XIV.  for  many  years : 
and  we  are  told  he  was  extremely  penitent  in  his  laft  ill- 
nefs  for  all  thofe  of  his  compofitions  which  tended  to 
infpire  love  and  pleafure. 

QUINCE,  in  botany.  See  Cydoxia. 

QIJINCUNX,  in  Roman  antiquity,  denotes  any 
thing  that  confifls  of  five-twelfths  of  another ;  but  par¬ 
ticularly  of  the  as. 

Quincunx  Order ^  In  gardening,  is  a  plantation  of 


Quintilla-. 

nu8. 


trees,  difpofed  originally  in  a  fqirare  confiding  of  five 
trees,  one  at  each  corner,  and  a  fifth  in  the  middle ; 
which  difpofitioii,  repeated  again  and  agtiin,  forms  a  re¬ 
gular  grove,  wood,  or  wildernefs. 

QUINDECAGON,  in  geometry',  a  plain  figure  with 
15  fides  and  15  angles. 

QUINDECEMVIRI,  in  Roman  antiquity,  a  col¬ 
lege  of  15  magidrates,  whofe  bufinefs  it  was  to  prefide 
over  the  facrifices.  They  were  alfo  the  Interpreters  of 
the  Sybil’s  books ;  which,  however,  they  never  confult- 
ed  but  by  an  exprefs  order  of  the  fenate. 

QUINQUAGENARIUS,  in  Roman  antiquity, 
an  olficer  who  had  the  command  of  50  men. 

QUINQU  AGES  IMA  sun  day,  Shrove  Sunday,  fo 
called  as  being  about  the  50th  day  before  Eader. 

QUINQUATRIA,  or  Quinquatrus,  was  a  fc- 
dlval  kept  at  Rome  in  honour  of  Mineiwa,  which  be¬ 
gan  on  the  1 8th  of  March,  or  as  others  will  have  it  on 
the  19th,  and  laded  five  days.  On  the  fird  day  they 
offered  facrifices  and  oblations  without  the  effufion  of 
blood  ;  the  fecond,  third,  and  fourth,  were  fpent  in 
(hows  of  gladiators  ;  and  on  the  fifth  day  they  went  in 
procedioii  through  the  city.  Scholars  had  a  vacation 
during  the  folemnity,  and  prefciited  their  inaders  at 


the  Litter  had  fevcral  tires  of  them,  from  two  Quincjjic. 
or  three  up  to  20,  30,  or  even  40  ;  for  fucha  vcdelwc 
have  an  account  of  in  the  time  of  Philopater,  which  re¬ 
quired  no  lefs  than  4000  men  to  row  it. 

Meibom  has  taken  off  from  the  imaginary  improba¬ 
bility  of  there  ever  having  been  fuch  a  velfel,  by'  redu¬ 
cing  the  enormous  height  fuppofed  neceffaiy  for  fuch  a 
number  of  rows  of  oars  and  men  to  work  them,  by 
finding  a  better  way  of  placing  the  men  than  others 
had  thought  of.  The  quinqueremes  of  the  ancients 
had  420  me«  in  each ;  300  of  which  were  rowers,  and 
the  red  foldiei'S.  The  Roman  fleet  at  Medina  confided 
of  330  of  thefe  fliips  ;  and  the  Carthaginian,  at  Lily'- 
boeum,  of  350  of  the  fame  fize.  Each  veflcl  was  150 
feet  long.  Thus  130,000  men  were  contained  in  the 
one,  and  150,000  in  the  other,  with  the  apparatus  and 
provifions  neceflary  for  fuch  expeditions  as  they  were  in¬ 
tended  for.  This  gives  fo  grand  an  idea  of  the  ancient 
naval  arinamciits,  that  fome  have  qiiedioned  the  truth 
of  the  hidoiy  :  but  we  find  it  related  by  Polybius,  an 
hidorian  too  authentic  to  be  quedioned,  and  who  ex- 
prefTes  his  wonder  at  it  while  he  relates  it. 

QUINQUEVIRI,  in  Roman  antiquity,  an  order  of 
five  prieds,  peculiarly  appointed  for  the  facrifices  to  the 
dead,  or  celebrating  the  rites  of  Erebus. 


QUINQUINA.  See  Cinchona. 

QUIN^,  or  Quinzy.  See  Medicine,  n®  X77-— 
183. 

QUINTEN,  a  town  of  France,  in  Bretagne,  with 
the  title  of  a  duchy',  and  a  handfome  cadle.  It  is  feated 
in  a  valley  near  the  river  Guy',  and  near  a  large  fored: 
of  the  fame  name,  eight  miles  fonth  of  St  Brieux,  and 
200  wed  of  Paris.  W.  Long.  2.  40.  N.  Lat.  48.  26. 

QUINTESSENCE,  in  chemidry',  a  preparation 
confiding  of  the  eflential  oil  of  fome  vegetable  fubdance, 
mixed  and  incorporated  with  fplrlt  of  wine. 

Quintessence,  iii  alchemys  is  a  myderious  term, 
fignifying  the  fifth  or  lad  and  highed  effence  of  power 
in  a  natural  body. 

QUINTILE,  in  adronomy,  an  afpeft  of  the  planets 
when  they  are  72  degrees  didant  from  one  another,  or 
a  fifth  part  of  the  zodiac. 

QUINTILIANUS  (Marcus  Fabius),  a  celebrated 
Latin  orator,  and  the  mod  judicious  critic  of  his  time, 
was  a  native  of  Calagurris,  orCalahorra,  in  Spain;  and 
was  the  difciple  of  Domitius  Afer,  who  died  111  the  year 
59.  He  taught  rhetoric  at  Rome  for  20  years  with 
great  applaufe  :  and  not  only'  laid  down  rules  for  fpeak- 
ing,  but  exhibited  his  eloquence  at  the  bar.  Some 


this  time  with  a  gift  or  fee,  called  Minerva/.  Boy's  authoi*s  imagine,  but  with  little  foundation,  that  he  ar- 
_ 1  4.^  .  Knf  if  ie  mnj'p  rertaln  that  he 


and  girls  ufed  now  to  pray  to  the  goddefs  Minerva  for 
wifdom  and  learning,  of  which  flic  had  the  patronage. 
Play'S  were  a£l:ed,  and  difputations  held,  at  this  fead, 
on  fuhjedls  of  polite  literature.  The  quinquatria  were 
fo  called,  bccaufe  they  laded  for  five  day's.  There 
deems  to  ]>e  a  drong  refemblance  betwixt  this  fedival 
and  the  panathenara  of  the  Greeks. 

QUINQUENNALIS,  in  Roman  antiquity,  a  ma- 
gidratc  in^e  colonies  and  munlcipiJ  cities  of  Uiat 
empire,  who  had  much  the  fame  office  as  the  aedile  at 
Rome. 

QUINQUEREMIS,  in  the  naval  archltefture  of 
the  ancients,  a  name  given  to  a  galley  which  had  five 
rows  of  oars.  They  divided  their  veflels  in  general  into 
jHQuocrota  and  folycrota^'.  The  former  had  only  one  tire 


rived  to  the  confullhip  ;  but  it  is  more  certain  that  he 
vras  preceptor  to  the  grandfons  of  the  emperor  Uoml- 
tian’s  fider.  There  is  dill  extant  his  excellent  work, 
intltlcd,  Injliiutwnes  Oraiorm^  which  is  a  treatife  of  ihe- 
toric  in  12  books;  where  his  precepts,  judgment,  and 
tade,  are  judly  admired.  Thefe  inditutions  were  found 
entire  by  Poggius,  in  an  old  tower  of  the  abbey  of  St 
Gal,  and  not  in  a  grocer’s  (hop  in  Germany'  as  fome 
authora  have  imagined.  There  is  nlfo  attributed  to 
Quintilian  a  dialogue  De  caujts  corrupts  eloqueriiia  ;  but 
i^s  more  commonly  afcrlbed  to  Tacitus.  The  bed  edi¬ 
tions  of  Quintilian’s  works  are  thofe  of  Mr  Obreight, 
piibliflied  at  Strafburg  in  2  vols  4to,rin  1698,  and  of 
M.  Capperonier,  in  folio.  There  Is  an  Engllth  tvanfia- 
tion  by  Mr  Guthric« 

Quin- 
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<>int  Ilians  intllnn  had  a  fon  of  the  fiimc  name,  on  whom  he 

W  beflows  great  praifes.  This  fon  ought  not  to  be  con- 
Quintilian  the  father,  or  rather  the  grand¬ 
father,  of  him  who  is  the  fubje^l  of  this  aiticle,  and  who 
wrote  145  dedamatiorrs.  tjgolin  of  Parma  publifhed 
the  firft  136  in  the  15th  ceiitufy ;  the  nine  others  were 

Jubliflied  ill  1563  hy^ Peter  Ayraiilt,  and  afterwards  by 
cter  Pithoii  in  1580.  There  have  alfo  been  19  other 
declamations  printed  under  the  name  of  Quintilian  the 
Orator  ;  but,  in  the  opinion  of  VoiTiiis,  they  were 
written  neither  by  that  orator  nor  his  grandfather. 

QLUNTILIANS,  a  fed  of  anelent  heretics,  thus 
called  from  their  prophetefs  Q^uintilia.  In  this  fed  the* 
women  were  r.dmitretl  to  poTorin  the  facerdotal  and 
cpifcopal  fundions.  They  attributed  extraordinary  gifts 
to  Eve  for  having  fiHl  eaten  of  the  tree  of  kntiwledge  ; 
told  great  things  of  Mary  tlie  fifter  of  Mofes,  as  lia- 
ving  been  a  prophetefs.  See.  They  added,  that  Philip 
the  deacon  had  four  daughters,  who  were  all  pi*ophe- 
tefTe's,  and  were  of  their  fed.  In  thefe  affcmblies  it  was 
ufiial  to  fee  the  virgins  entering  in  white  robes,  perfona- 
ting  propheteffes, 

QU INTIN  MATSYS,  alfo  called  the  Farrier  of  Ant* 
nverpy  famous  for  being  transfonued,  by  the  force  of 
love,  from  a  blackfmith  to  a  painter.  He  had  followed 
the  trade  of  a  blackfmith  aiul  farrier  near  twenty  years; 
when  falling  in  love  with  a  painter’s  daughter  who  was 
very  handfomc,  and  difliked  nothing  hut  his  trade,  he 
■quitted  it,  and  betook  himfclf  to  painting,  in  which 
he  made  a  very  uncommon  progrefs.  He  was  a  dili¬ 
gent  and  careful  imitator  of  ordinary  life,  and  fiicceed- 
cd  better  in  reprefenting  the  defeds  than  the  beauties 
of  nature.  Some  hillorical  performances  of  this  mailer 
deferve  commendation,  particularly  a  Defcent  from  the 
Crofs,  in  the  Cathedral  at  Antwerp:  but  his  heft  known 
pidure  is  that  of  the  two  Mlfers  in  the  gallery  at  Wind- 
for.  He  died  in  1529. 

QUINTINIE  (John  de  la),  a  celebrated  French 
gardener,  bom  at  Poidiers  in  1626.  He  was  brought 
up  to  the  law  ;  and  acquitted  himfclf  fo  well  at  the  bar 
as  to  acquire  the  eiletm  of  the  chief  magiflrate.  M,  Tam- 
boneau,  prefident  of  the  chamber  of  accounts,  engaged 
him  to  undertake  the  preceptorflilp  of  his  only  fon, 
which  (^lintinie  executed  entirely  to  his  fatisfadion  ; 
applying  his  leifure  hours  to  the  ftiidy  of  writers  on 
agriculture,  ancient  and  modem,  to  which  he  had  a 
ftrong  inclination.  He  gained  new  lights  by  attending 
his  pupil  to  Italy  ;  for  all  the  gardens  about  Rome  be- 
iiig  open  to  him,  he  failed  not  to  add  pradicc  to  his 
thcoiy.  On  his  return  to  Paris,  M.  Tamboneau  gave 
up  the  management  of  his  garden  entirely  to  him  ;  and 
Q^uintinie  applied  fo  clofely  to  it,  that  he  became  fa¬ 
mous  all  over  France,  Louis  XIV.  ereded  a  new  of¬ 
fice  purpofely  for  him,  that  of  diredor  of  the  royal  fruit 
and  kitchen  gardens;  and  thefe  gardens,  while  he  lived, 
were  the  admiration  of  the  cunoiis.  lie  lived  to  a  good 
old  age,  though  we  learn  not  the  time  of  his  death ; 
his  Diredions  for  the  Management  of  Fruit  and  Kitch¬ 
en  Gardens  are  efleemed  all  over  Europe. 

QUIN  fUS  CALABER,  a  Greek  poet,  who  wrote  a 
large  Supplement  to  Homer’s  Iliad,  in  14  books,  in 
which  a  relation  is  given  of  the  Trojan  war  from  the 
death  of  Hedor  to  the  deftrudion  of  Troy.  It  is  con- 
jedured,  from  his  ft)  Ic  and  manner,  that  he  lived  in  the 
ftfth  century.  Nothing  certain  can  be  codlcded  dtliei 
V6L.  XV.  Part  ri.  ^  4. 
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concerning  his  perfon  or  country.  His  poem  was  firll  Qiiintui 
made  kiumn  by  Cardinal  Beffarion,  who  dfMrovered  it  M 
in  St  Nicolas’s  church,  near  Otranto  in  Calabria;  from 
whence  the  author  was  named  Calaber,  It 

was  firft  publiHied  at  Venice  by  Aldus,  but  it  is  not 
faid  in  what  year. 

QUIN’rUS  CuRTius.  Sec  Cup.tIus. 

Q^UINZY,  Quiksey,  or  Angina  Ft  Sorts,  Sec 

Mfdicine,  0^^403. 

QUIRE  OF  Paper,  the  quantity  of  24  or  25 
fheets. 

QUIRINALIA,  in  antiquity,  a  feaft  celebrated 
among  the  Romans  in  honour  of  Romulus. 

QUIRITES,  in  Roman  untiepiity.  In  confequence 
of  the  agreement  entered  into  by  Romulus  and  Tatius 
king  of  the  Sabines,  Rome  was  to  retain  its  name, 
taken  from  Romulus ;  and  the  people  were  to  l>e  calleil 
^tlrUes,  from  Cures,  the  prineipal  town  of  the  Sabines, 
a  name  iifed  in  all  public  addrefles  to  the  Roman  people. 

- Dion.  Hal.  lays,  that  each  j^articular  citizen  was 

to  be  called  Romanusy  and  the  coliedive  body  of  them 
^aritrs  ;  yet  it  appears  by  this  ancient  form  of  wonis 
iifed  at  funerals,  QUus  ^iris  /et/jo  datui  ejly  that  each 
private  citizen  was  alfo  called  ^tris. 

The  origin  of  the  word  ^IriUSy  which  was  at  firft 
peculiar  to  the  Sabines,  and  became,  in  Romulus’s 
time,  the  general  name  of  the  inhabitants  of  Rome, 
has  been  much  fought  for  ;  and  the  moft  probable  ac¬ 
count  antiquity  gives  us  of  it,  is  this  :  The  word 
^Irtiy  according  to  Plutarch  and  fome  others,  fig. 
nified,  in  the  Sabine  language,  both  “  a  dart,”  and 
“  a  warlike  deity  armed  with  a  dart.”  It  is  unccrtjua 
whether  the  god  gave  name  to  the  dart,  or  the  dart  to 
the  god.  J3ut  be  that  as  it  wu*ll,  this  ^wrhy  or 
tiusy  was  either  Mars  or  fome  other  god  of  war ;  and 
the  worfhip  of  ^/iris  continued  in  Rome  all  Romulus’s 
reign  :  but  after  his  death  he  was  honoured  with  the 
name  ^irinuss  and  took  the  place  of  the  god  Slpiris, 

QUIRK,  in  a  general  feiifc,  denotes  a  fubtllty  or 
artful  diftindion. 

Quirk,  in  building,  a  piece  of  ground  taken  out  of 
any  regular  ground-plot,  or  floor  :  thus,  if  the  ground- 
plot  w'cre  oblong  or  fquarc,  a  piece  taken  out  of  a  cor¬ 
ner  to  make  a  court  or  yard,  &c.  is  called  a  quirk, 

QUISQUALIS,  in  botany  I  A  genus  of  the  mo- 
nogynia  order,  belonging  to  the  dt'candria  clafs  of 
plants ;  and  in  the  natural  method  ranking  under  the 
31ft  order,  VeprecuU,  The  calyx  is  quinquefid  and 
hllfoim  ;  the  petals  five  ;  the  fruit  is  a  quinqiieangular 
plum,  'riicre  is  only  one  fpecies,  viz.  In  Die  a. 

QUITO,  a  tow'll  of  South  America,  in  Pern  (fee 
Peru,  p.  213.),  feated  between  two  chains  of  high 
mountains  called  Cordillera  de  los  Andesy  on  much 
higher  ground  than  the  reft  of  habitable  Peru.  It  is 
300  yards  higher  than  the  level  of  the  fca  according 
to  the  exadcll  obfervations.  The  town  is  1600  yards 
long  and  1200  broad,  and  is  the  feat  of  a  biftiop.  It 
contains  about  35,000  inhabitants,  one  third  of  whom 
are  originally  Spaniards.  Among  the  inhabitants  are 
fome  perfons  of  high  rank  and  diftindion,  dtfeended 
either  from  tltc  oi;iginal  conquerors,  or  perfons  who  at 
drfterent  times  came  from  Spain  invelled  wath  fome  lu¬ 
crative  poft.  The  number  of  thefe,  however,  is  but 
fmall.  The  commonalty,  bcfides  Spaniards,  confift  of 
Meftizos,  Indians,  and  ls\*groc8 ;  but  the  laft  are  not 
5  E  proportionally 
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proportionally  numerous.  Merchandizes  and  commo¬ 
dities  of  all  forts  are  extremely  dear,  partly  on  account 
of  the  difficulty  of  bringing  them.  _ 

There  are  fevcral  religious  communities  at  ^ito, 
and  two  colleges  or  univerfities  governed  by  Jcfuits  and 

Dominicans.  .  .-i  *  c 

q'he  principal  courts  held  at  Quito  are  that  of  the 
royal  audience,  which  confilb  of  the  prefideiit,  who  is 
covernor  of  the  province  with  regard  to  law  affairs  ; 
four  auditors,  who  are  at  the  fame  time  civil  and  cri¬ 
minal  judges  ;  a  royal  fifeal,  who,  bef.des  the  caufe* 
brought  before  the  audience,  takes  cognizance  of  every 
thing  relating  to  the  revenue  ;  and  an  officer  ftyled  the 
proutlorofthe  Indians,  who  folicits  for  them,,  and  when 
they  are  Injured  pleads  in  their  defence.  The  next  is 
the  treafury,  the  chief  officers  of  which  are  an  account, 
ant,  a  treafurer,  and  a  royal  fifcal.  The  tribunal  of 
the  Croifade,  which  has  a  coihmiffay,  who  is  generally 
dome  dignitary  of  the  church,  and  a  treafurer.  1  here 
is  alfo  a  treafury  for  the  effeas  of  perfons  deceafed  :_an 
inftitution  edabliffied  all  over  the  Indies,  for  receiving 
the  goods  of  thofe  whofe  lawful  heirs  are  m  Spam,  m 
order  to  fecure  them  from  thofe  accidents  to  which 
they  might  be  liable  In  private  hands.  There  is  like- 
•wife  a  commlffiiy  of  tlie  inquifition,  with  an  alguazil- 
maior  and  familiars,  appointed  by  the  mquiiition  at  1.1- 
ina'’.  The  corporation  confifts  of  a  corregidor,  two 
ordinary  alcaldes,  chofen  annually,  and  regidores.  i  he 
latter  fuperintend  the  eleftion  of  the  alcaldes,  which 
is  attended  with  no  Ctnall  difturbance,  the  people  be¬ 
ing  divided  into  two  parties,  the  Creoles  and  i-uro- 

^^ITTER-bone,  in  farriery.  See  there,  J  xl.  4.^ 

qTJIT-rent  {quhtus  redilitusy  u  e.  “  quiet  rent,”) 
is  Certain  fmall  rent  payable  by  the  tenants  of  manors, 
in  token  of  fubjedion,  and  by  which  the  tenaait  goes 
ouiet  and  free.  In  ancient  records  it  is  called  ■white  rtnt, 
becaufe  paid  in  filver  money,  to  diftinguiffi  it  from  rent- 
corn,  &e. 

quoin,  or  Coin,  on  board  a  Ihip,  a 


wedge  fa- 
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ftened  on  the  deck  clofe  to  the  breach  of  the  carriage  Q»ciii# 
of  a  ^un,  to  keep  it  firm  up  to  the  (hip’s  fide.  Cantlc  II 
quoins  are  ihort  three  legged  quoins  put  between  calks 

to  keep  them  Heady.  r  u  i 

Quoins,  in  archlteiSture,  denote  the  corners  of  brick 
or  ftolie  walls.  The  word  is  particularly  ufed  for  the 
Hones  in  the  corners  of  brick  buildings.  When  thefe 
Hand  out  beyond  the  brick-work,  their  edges  being 
chamfred  off,  they  are  called  rvjlie  quoins. 

quotidian,  any  thing  which  happens  every 
da^  Hence,  when  the  paroxyfins  of  an  ague  recur 
every  day,  it  is  called  a  quotidian  ague.  See  Medicine^ 

1 6 1  —  1 64. 

QUOTIDIANA  DECEPTIVA.  See  Medicine, 

QUOAD  HOC,  is  a  term  ufed  in  the  pleadings  and 
arguments  of  lawyers  ;  being  as  much  as  to  fay.  As  to 

this  thing  the  law  Is  fo  and  fo.  .  ,  • 

quo  rum,  a  word  frequently  mentioned  m  ourita- 
tutes,  and  in  commiffions  both  of  juftices  of  the 
and  others.  It  is  thus  called  from  the  words  ot  the 
commilfion,  quorum  A.  B.  unum  fjji:  -volumus.  For  an 
example,  where  a  commlffion  is  direfted  to  fev-en  per¬ 
fons,  or  to  any  three  of  them,  whereof  A.  B.  and  C.  O. 
are  to  be  two  ;  in  this  cafe,  they  arc  faid  to  be  of  the 
quorum,  becaufe  the  reft  cannot  proceed  without  them: 
fo  a  juftice  of  the  peace  and  quorum  is  one  wntliout 
whom  the  reft  of  the  juftices  In  feme  cafes  cannot  pro- 

*^'^^(^UOTIENT,  in  arithmetic,  the  number  rcfulting 
fiom  the  divifion  of  a  greater  number  by  a  fmaller ; 
and  which  ffiows  how  often  the  fmaller  is  contained  in 
the  gi  eater,  or  how  often  the  divifor  is  contained  in 
the  dividend.  The  word  is  formed  from  the  Iratin 
quoties  ;  q.  d.  How  often  is  fuch  a  number  contained  m 

fuch  another?  ,  r  • 

In  divifion,  as  the  divifor  Is  to  the  dividend,  fo  is 
um’ty  to  the  quotient.— -'I'hus  the  quotient  of  i  2  ivt- 
ded  by  3  is  4 ;  which  is  thus  difpofed,  3)  H  (4 
tient.  bee  Arithmetic. 


R. 


Ror  r,  a  liquid  confonant,  being  the  1 7th  letter  oj 
’  our  alphabet.  Its  found  is  formed  by  a  guttural 
extrufion  of  the  breath  vibrated  through  the  mouth, 
with  a  fort  of  quivering  motion  of  the  tongue  drawn 
from  the  teeth,  and  canulated  with  the  tip  a  little  ele¬ 
vated  towards  the  palate.  In  Greek  words  it  is  fre¬ 
quently  afpirated  with  an  h  after  It,  as  in  rhopjody,  rhe- 
tork,-&c.  otherwife  it  is  always  followed  by  a  vowel  at 
the  beginning  of  words  and  fyllablcs.  «/-,<• 

In  the  notes  of  the  ancients,  R.  or  RO.  fignifies 
Homa  ;  R.  C.  Romana  ci-vitas  ;  R.  G.  C.  rei  gerend^ 
taufa  :  R.  F.  E.  D.  reRe  faRum  et  diRum  ;  R.  G.  F. 
regisftius;  R.  P.  ret  pub/ica,  or  Romani  principes  ;  and 
R.  R.  R.  F.  F.  F.  res  Romana  ruet  ftrro,  fame,  fam- 
rna. 


Jfed  as  a  numeral,  R_anciently 
1  a  daffi  over  it,  thus  R,  for  80,000;  but  the  Gr 

,  with  a  fmall  mark  over  It,  fignified  100;  with  the 
e  mark  under  it.  It  denoted  1000  X  too  ;  thus 

Tied  100,000.  Id  the  Hebrew  numeration  1  de- 
-d  2-.0:  and  with  two  horizontal  points  over  it 

?°£7e^!;pnrorpS?fS-  R  or  S-  fends  for 

lAAB,  a  town  of  Lower  Hungary,  capital  of  Ja- 
„  with  a  caftle  and  a  bilhop’s  fee.  It  is  a  ftrong 
itier  bulwark  againft  the  Turks,  and  bite  two 
over  a  double  ditch,  and  another  hT  and 

ja  Regalis.  The  furrounding  country  is 
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Rabac  there  U  nothing  th&t  feerng  to  command  It  but  a  fmall  run  of  a  (blp,  !:>  hollowed  away,  tliat  the  planks  may 

II  ^  hill  at  feme  diliatice,  which  Is  undermined  and  may  be  join  the  clofer. 

a  etting.  taken  by  Amurath  III.  with  the  RABBI,  or  Rabbins,  a  title  which  the  Pharifees 

lofs  of  20,000  men  ;  but  was  furprifed  foon  after  by  tiid  doctors  of  the  law  among  the  Jews  aflumed,  and 
Count  Palfi,  who  killed  all  the  Turks  that  were  found  litei*ally  fignifics  majlers  or  excelUnts. 
therein.  It  Is  feated  at  the  confluence  of  the  rivers  There  were  feveral  gradations  before  they  arrived  at 
Rab  and  Rabnitz,  not  far  from  the  Danube,  32  miles  the  dignity  of  a  rabbin  ;  which  was  not  conferred  till 
vvefl:  of  Gran,  and  55  fouth-eall  of  Vienna.  E.  Long,  they  had  acquired  the  profoundell  knowledge  of  the 
17.  25.  N.  Lat.  47.  48.  Jaw  and  the  traditions.  It  docs  not,  however,  appear 

RABAC,  a  fmall  port  on  the  Arabian  coafl;  of  the  that  there  was  any  fixed  age  or  previous  examination 

Red  Sea,  in  N.  Lat.  22*^  35'  40'  by  Mr  Bruce’s  ac-  iiccefTary;  hut  when  a  man  had  dlftiiiguifhed  himfelf  by 

count.  The  entry  to  the  harbour  is  from  the  E.  N.  E.  his  (kill  in  the  written  and  oral  law,  and  pafled  through 


and  is  about  a  quarter  of  a  mile  broad.  The  port  ex¬ 
tends  about  two  miles  in  length  to  the  eaflward.  The 
mountains  are  about  three  leagues  to  tlie  north,  and  the 
town  about  four  miles  north  by  call  from  the  entrance 
to  the  harbour.  The  w'ater  is  gcod,  and  all  fhips  may 
be  fupplied  here  from  the  wells  which  are  in  the  neigh¬ 
bourhood  of  the  town.  The  country  is  bare  and  un¬ 
cultivated  ;  but  from  the  appearance  of  it,  and  the 
treflmefs  of  the  water,  Mr  Bruce  fuppofes  that  it  fome- 
times  rains  among  the  mountains  here,  which  is  the 
more  probable  as  it  is  confiderably  within  the  tropic. 

RABAT,  a  large  and  handfome  fea*port  town  of 
Africa,  in  the  kingdom  of  Fez  and  province  of  Treme- 
fen.  It  has  fine  mofques  and  handfome  palaces,  and  is 
feated  at  the  mouth  of  the  river  Burrigrig,  almofl;  in  the 
mid-way  between  Fez  and  Tangier.  W.  Long.  c.  28. 
N.  Lat.  34.  40.  ^ 

Rabat,  togetlier  with  SaHee,  which  Is  oppofite  to  it, 
was  formerly  famous  for  fitting  out  piratical  vefTels ; 
but  the  late  emperor  Sidi  Mahomet  fubdued  them  both, 
and  annexed  them  to  the  empire  ;  fince  wdiich  time  the 
harbour  of  Riibiit  has  been  fo  filled  with  the  fand  w'alh- 
fd  in  by  the  fea  as  to  render  it  unfit  to  carry  on  fuch 
piracies  in  future. 

The  town  of  Rabat,  whofe  walla  inclofe  a  large  fpace 
of  ground.  Is  defended  on  the  fea-fide  by  three  forts  to¬ 
lerably  well  finiihed,  which  \vere  ere<fted  fome  little  time 
ago  by  an  Englifli  renegado,  and  furnifhed  wnth  guns 
from  Gibraltar.  The  houfes  In  general  are  good,  and 
many  of  the  inhabitants  are  wealthy.  I’he  Jews,  who 
arc  very  numerous  in  this  place,  are  generally  In  better 
circumilances  than  thofe  of  Earache  or  Tangier,  and 
their  women  are  extremely  beautiful. 

The  caftle,  which  is  very  extenfivc,  contains  a  Urong 
building,  formerly  ufed  by  the  late  emperor  as  his  prin- 
cipal  trcafur)%  and  a  noble  terrace,  w'hich  commands  an 
fxtenfive  profpeft  of  the  town  of  Sallee,  the  ocean,  and 
all  the  neighbouring  country.  There  are  alfo  the  ruins 
of  another  caftle,  w^hich  is  faid  to  have  been  built  by 
Jacob  Almonzor,  one  of  their  former  emperors,  and  of 
which  at  prefent  very  little  remains  but  its  walls,  con¬ 
taining  wniliin  them  fome  very  ftrong  magazines  for 
pow'der  and  naval  flores.  On  the  outfide  of  tliefe  walls 
is  a  very  high  and  fquare  tower,  handfomely  built  of 
cut  ftonc,  and  called  the  tower  of  Hajfen,  From  the 
workmanfhip  of  this  tow^er,  contrafted  with  the  other 
buildings,  a  very  accurate  idea  may  be  formed  how  great¬ 
ly  the  Moors  have  degenerated  from  their  former  fplen- 
dour  and  tafte  for  atchitedure. 

RABBET  riNG,  in  caipcntry,  the  planning  or  cut¬ 
ting  of  channels  or  grooves  in  boards,  5cc. 

In  (hip-carp^try,  it  fignifies  the  letting  in  of  the 
planks  of  the  f^ip  into  the  keel;  w'hich,  in  the  rake  and 


the  fubordinate  degrees,  he  was  fainted  a  rabbin  by  the 
public  voice. 

Among  the  modern  Jews,  for  near  700  years  paft, 
the  learned  men  retain  no  other  title  than  that  of 
or  rabhhis  ;  they  have  great  refped  paid  them,  have  the 
firft  places  or  feats  in  their  fynagogues,  determine  all 
matters  of  controverfy,  and  frequently  pronounce  upon 
civil  affairs ;  they  have  even  power  excommunicate 
the  difobedient. 

RABBINISTS,  among  the  modern  Jews,  an  appel¬ 
lation  given  to  the  dodrine  of  the  rabbins  concerning 
traditions,  in  oppofitloii  to  the  Caraites  ;  who  rejed  ail 
traditions.  See  Caraite. 

RABELAIS  (Francis),  a  French  writer  famous  for 
his  facetioufners,  w’as  born  at  Cliinon  in  Toiiraiiic  about 
the  year  1483.  He  was  firll  a  Francifcan'friar  ;  but 
quitting  his  religious  habit  ftudied  phyfic  at  Montpelier, 
where  he  took  his  dod  r’s  degree.  It  Is  faid,  that  the 
chancellor  dii  Pratt  having  aboliflied  the  privileges  of 
the  faculty  of  phyfic  atv  Montpelier  by  a  decree  of  the 
parliament,  Rabelais  h  ad  the  addrefs  to  make  him  re¬ 
voke  what  he  had  done  ;  and  that  thofe  who  were  made 
dodors  of  that  univerfity  wore  Rabelais’s  robe,  which 
is  there  held  in  great  veneration.  Some  time  after,  he 
came  to  Rome,  in  quality  of  phyfician  in  ordlnaiy'  to 
Cardinal  John  dii  Bellay  archbiftiop  of  Paris.  Rabelais  is 
faid  to  have  ufed  the  freedom  to  jeer  Pope  Paul  III.  to 
his  face.  He  had  quitted  his  religious  connedions  for 
the  fake  of  leading  a  life  more  agreeable  to  his  tafte  ; 
but  renewed  them  on  a  fecond  journey  to  Rome,  when 
he  obtained,  in  1536,  a  brief  to  qualify  him  for  hold¬ 
ing  ecclefiaftical  benefices  ;  .and,  by  the  intereft  of  his 
friend  Cardinal  John  du  Bellay,  he  w’as  received  as  a  fe- 
cular  canon  .in  the  abbey  of  St  Maur  near  Paris.  His 
profound  know'ledge  in  phyfic  rendered  him  doubly  iife- 
fiil ;  he  being  as  ready,  and  at  leall  as  well  qualified,  to 
preferibe  for  the  body  as  for  the  foul  ;  but  as  he  w^as  a 
man  of  wit  and  humour,  many  ridiculous  things  are  laid 
to  his  charge,  of  w’hich  he  was  quite  innocent.  He 
publiftied  feveral  things  ;  but  his  chief  performance  is 
a  ftrange  incoherent  romance,  called  the  Hljlory  of  Gar- 
gantua  and  Pantagruely  being  a  fatire  upon  pr lefts,  popes, 
fools,  and  knaves  of  all  kinds.  This  work  contains  a 
w'ild,  irregular  profufion  of  wit,  learning,  obfceiiity', 
low  conceitii,  and  arrant  nonfenfe  ;  hence  the  Ihrcwd- 
nefs  of  his  fatire.  In  fome  places  where  he  is  to  be  un- 
derftood,  gains  him  credit  for  thofe  where  no  mean¬ 
ing  is  difcoverable.  Some  allufions  may  undoubtedly 
have  been  fo  temporary  and  local  as  to  be  now  quite 
loft :  but  it  Is  too  much  to  conclude  thus  in  favour  of 
every  unintelligible  rhapfody  ;  for  we  arc  not  without 
Englifh  writers  of  great  talents,  whofe  fportive  geniufes 
have  betrayed  them  Into  puerilities,  no  lefs  incoherent  at 
5  E  2  the 


Rabbi 

II 

Rabelaii. 
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Rabbit,  the  times  of  writing  than  thofc 

above  two  centuries  after.  He  died  about  1553 
RABBIT,  In  zoology.  See  Lepus. 

I'he  buck  rabbits,  like  our  boar  cats,  will  kill  the 
young  ones  If  they  can 'get  at  them;  and  the  docs  in  the 
warrens  prevent  this,  by  covering  their  (locks,  or  nefts, 
with  gravel  or  earth,  which  they  clofe  fo  artificially  up 
with  the  hinder  part  of  their  bodies,  that  It  Is  hard  to 
■find  them  out.  They  never  fuckle  their  young  ones  at 
any  other  time  than  early  In  the  morning  and  late  at 
night ;  and  always,  for  eight  or  ten  days,  clofe  up  the 
hole  ^.t  the  mouth  of  the  neft,  in  this  careful  manner 
when  they  go  out.  After  this  they  begin  to  leave  a 
fmall  opening,  which  they  Increafe  by  degrees ;  till  at 
length,  when  they  are  about  three  weeks  old,  the  mouth 
of  the  hole  is  left  wholly  open  that  they  may  go  out ; 
for  they  are  at  that  time  grown  big  enough  to  take  care 
of  thcmfelvcs,  and  to  feed  on  grafs. 

People  who  keep  rabbits  tame  for  profit,  breed  them 
Jn  hutches;  but  thefc  mull  be  kept  very  neat  and  clean, 
dfe  they  will  be  always  fiibje^l  to  difeafes.  Care  muft 
be  taken  alfo  to  keep  the  bucks  and  does  apart  till  the 
latter  have  juft  kindled ;  then  they  arc  to  be  turned  to 
the  bucks  again,  and  to  remain  with  them  till  they  (him 
and  run  from  them. 

The  general  dire6lion  for  the  choofing  of  tame  rab¬ 
bits  is,  to  pick  the  largcft  and  faireft  ;  but  the  breeder 
ftiould  remember  that  the  (kins  of  the  filver-haired  ones 
fell  better  than  any  other.  I’he  food  of  the  tame  rab¬ 
bits  may  be  cole  wort  and  cabbage-leaves,,  car/ots,  jjarf- 
rteps,  apple-rinds,  green  corn,  and  vetches,  in  the  time 
of  the  year ;  alfo  vine-leaves,  grafs,  fruits,  oats,  and 
eJatmeal,  milk-thlftlcs,  fow-thiftles,  and  the  like  :  but 
with  thefe  mold  foods  they  muft  always  Jiavc  a  pro¬ 
portionable  quantity  of  the  dry  foods,  as  hay,  bread, 
oats,  bran,  and  the  like,  otherwife  they  will  grow  pot¬ 
bellied,  and  die.  Bran  and  grains  mixed  together  have 
been  alfo  found  to  be  very  good  food.  Ih  winter  they 
will  eat  hay,  oats,  and  chaff,  and  thefc  may  be  given 
them  three  times  a-day  ;  but  when  they  eat  green 
things,  it  muft  be  obferved  that  they  are  not  to  drink 
at  all,  for  it  would  throw  them  into  a  dropfy.  At  all 
other  times  a  very  little  drink  ferves  their  turn,  but 
that  muft  always  be  frcfii.  When  any  green  herbs  or 
grafs  are  cut  for  their  food,  care  muft  be  taken  that 
there  be  no  hemlock  among  it;  for  though  they  will  cat 
this  greedily  amon^  other  things  when  offered  to  them, 
yet  it  is  hidden  poifon  to  them. 

Rabbits  are  fubjeft  to  two  principal  Infinnities. 
Firft,  the  rot,  which  is  caufed  by  giving  them  too 
large  a  quantity  of  greens,  or  from  giving  them  frelh 
gathered  with  the  dew  or  rain  hanging  in  drops  upon 
them.  It  is  over-moiftiire  that  always  canfes  this  dif- 
eafe.  The  greens  therefore  arc  always  to  be  given  dry; 
and  a  fufficient  quantity  of  hay,  or  other  dry  food,  in¬ 
termixed  with  them,  to  take  up  the  abundant  molfture 
of  their  juices.  On  this  account  the  very  bell  food  that 
can  be  given  them,  is  the  (horteft  and  fweeteft  hay  that 
c!an  be  got,  of  which  one  load  will  ferve  200  couples  a 
year  ;  and  out  of  this  (lock  of  200,  200  may  be  eat  in 
the  family,  200  fold  to  the  markets,  and  a  fufticlent 
number  kept  in  cafe  of  accidents. 

The  other  general  difeafe  of  thefe  creatures  is  a  fort 
of  madnefs :  this  may  be  known  by  their  wallowing 
and  tumbling  about  with  their  heels  upwards,  and  hop- 
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of  Rabelais  appear  ping  in  an  odd  manner  Into  their  boxes.  This  dinsm- 
per  is  fuppofed  to  be  owing  to  the  rauknefs  of  their 
feeding;  and  the  general  cure  Is  the  keeping  them  low, 
and  giving  them  the  prickly  herb  called  tare-thjJUe  to 
eat. 

The  general  computation  of  males  and  females  Is, 
that  one  buck-rabbit  will  ferve  for  niiTe  does  :  fonie  al¬ 
low  10  to  one  buck  ;  but  thofe  who  go  beyond  this 
always  fuffer  for  it  in  their  breed. 

The  wild  rabbits  are  either  to  be  taken  by  fmall  enr- 
dogs,  or  by  fpaniels  bred  up  to  the  fport  ;  and  the 
places  of  hunting  thofc  who  ftraggle  from  their  burrows, 
is  under  clofe  hedges  or  bulhes,  or  among  corn-fields 
and  frcfii  paftiires.  The  owners  ule  to  courfe  them 
with  fmall  greyhounds  ;  and  though  they  are  feldoin 
killed  this  way,  yet  they  are  driven  back  to  tlicir  bur¬ 
rows,  and  are  prevented  from  being  a  prey  to  others. 

'I  hc  common  method  is  by  nets  called  pu7'je  nets y  and 
ferrets.  The  ferret  is  fent  into  the  h  Jc  to  fetch  them 
out;  and  the  purfe-net  being  fpread  over  the  hole,  takes- 
tliem  as  they  come  out.  '  '^J'he  ferrets  mouths  muft  be 
muftled,  and  then  the  rabbit  gets  no  harm.  For  the 
more  certain  taking  of  them,  it  may  not  be  improper  to 
pitch  up  a  hay-net  or  two,  at  a  fmall  dillanee  from  the 
burrows  that  are  intended  to  be  hunted :  thus  very  few 
of  the  number  that  are  attempted  will  efcape. 

Some  who  have  not  ferrets  fmokc  the  rabbits  out  of 
their  holes  with  burning  brimftone  and  orpiinent.  This 
certainly  brings  them  out  into  the  nets:  but  then  it  is 
a  very  troublelome  and  offeuiive  method ;  and  is  very 
detrimental  to  the  place,  as  no  rabbit  will  for  a  long 
time  after\\’ards  comi/  near  the  burrows  which  have 
been  fumed  with  thofe  (linking  ingredients. 

The  tefticle  of  a  rabbit  is  a  very  good  objcA  for  ex¬ 
amining  the  llnidlure  of  this  part  oi  generation  in  ani¬ 
mals.  i  he  whole  fubftaiice  of  the  tefticle  in  this  ani¬ 
mal  is  made  up  of  veffels,  which  lie  in  round  folds  in 
the  manner  of  the  fmaller  inteliines:  but  then  both  ends 
of  each  roll  meet  at  their  infertion,  which  feems  to  be 
made  into  the  du8us  nervofus  ;  and  every  one  of  thefe 
little  rolls  is  curioufly  embroidered  with  other  veffels, 
which,  from  their  red  colour,  appear  to  be  arteries  and 
veins.  The  feveral  little  rolls  lie  in  ranges,  difpofed 
with  an  uniformity  which  is  ver)'  agreeable  to  the  eye. 
Every  one  of  thefe  rolls  is  not  a  fingle  and  entire  tube, 
but  each  confifts  of  feveral  tubes,  befide  the  veins  and 
arteries  which  embroider  it.  This  is  bed  diftingiii(hed 
by  the  cutting  one  of  the  rolls  tranfverfely,  and  then 
examining  tlie  cut  end  with  a  glafs,  which  will  appear 
to  be  made  up  of  the  cut  and  open  ends  of  four,  five,  or 
more  parallel  tubes,  which  together  form  the  roll,  or 
fingle  tube,  as  It  appears  to  the  eye,  being  all  wrapped 
up  in  one  common  and  very  thin  membrane.  ^  hefe 
are  fo  tender  that  they  cannot  be  explicated  and  viewed 
diftindl,  as  De  Graaf  tells  us  thofe  ol  the  tellicles  of  a 
lut  and  of  fome  other  animals  may.  'Fhefe,  however, 
as  well  as  the  others,  are  only  made  up  of  a  congeries 
of  veffels,  and  the  liquors,  which  are  their  contents, 
without  any  intermediate  fubftance,  or  any  thing  of  that 
parenchyma  which  many  authors  have  talked  of.  I  he 
tefticlesof  a  bull  have  thegreatell  appearance  of  aflefiiy 
texture  of  thofe  of  any  known  animal ;  yet  even  theie 
afford  no  particle  of  parenchyma,  or  flefii,  when  exaini- 
ned  by  glaffes  in  any  fort  of  preparation,  whether  boil¬ 
ed,  law,  foaked  in  fpirits,  or  in  w’^hatever  other  (late. 
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K.a!>irius  The  tefticles  of  various  animals  are  very  varioufly  com- 
Racine  general  manner  of  veficis  varioufly 

^  ^  rolled  and  folded  togetlier:  and  even  the  human  tcflicles 
are  of  the  fame  fort ;  being  compofed  folely  of  rolls  of 
vtfTels,  without  any  intermediate  fubflance,  be  it  called 
by  whatever  name,  but  only  confiding  of  vcffelB  and 
their  liquors. 

RAIHRIUS  (C.)  a  Roman  knight,  who  lent  an  im- 
menfe  fum  of  money  to  Ptolemy  Auletes  king  of  Egypt, 
'ilie  monarch  afterwards  not  only  refufed  to  repay  him, 
but  even  confined  him,  and  endangered  his  life.  Rahi- 
riu3  efcaped  from  Egy])t  with  clifficnlty  ;  but  at  his  re¬ 
turn  to  Rome  he  was  accufed  by  the  fenatc  of  having 
lent  money  to  an  African  prince  for  unlawful  purpofes. 
He  v'Tis  ably  defended  by  Cicero,  and  acquitted  with 
dilhculty. — There  was  a  Latin  poet  of  the  fame  name 
in  the  age  of  Augudus.  Pic  wrote  a  poem  on  the 
victory  w  hich  the  emperor  had  gained  over  Antony  at 
Acliiim.  Seneca  has  compared  him  to  Virgil  for  ele¬ 
gance  and  majedy  ;  but  Quintilian  is  not  fo  favourable 
to  his  poetry.  -  And  there  was  an  architect  in  the  reign 
of  Doinitian,  called  Rahirius.  He  built  a  celebrated 
palace  for  the  emperor,  of  which  the  ruins  arc  dill  feen 
at  Rome. 

RACCOON.  See  Ursus. 

RACE,  in  genenil,  fignifies  running  with  others  in 
order  to  obtain  a  prize,  either  on  foot,  or  by  riding  on 
horfeback,  in  chariots,  &c. 

The  race  was  one  of  the  cxcrcifes  among  the  an¬ 
cient  Grecian  games,  which  was  performed  in  a  courfe 
containing  125  paces;  and  thofe  who  contended  in  thefe 
foot-races  w’crc  frequently  clothed  in  armour.  Chariot 
and  horfe  races  alfo  made  a  part  of  thefe  ancient  games. 

Races  were  knowm  in  England  in  very  early  times. 
Fit z- Stephen,  wdio  wTote  in  tlie  days  of  Henry  II. 
mentions  the  great  delight  that  the  citizens  of  London 
took  in  the  diverfion.  But  by  his  weijrds,  it  appears 
not  to  have  been  defigned  for  the  piirpofes  of  gaming, 
but  merely  to  have  fprung  from  a  generous  emulation 
of  fhowing  a  fuperior  ficill  in  lu  rfcii  anfhip. 

Races  appear  to  have  been  in  vogue  in  the  reign  of 
Queen  Elizabeth,  and  to  have  been  carried  to  fuch  ex¬ 
cels  as  to  injure  the  fortunes  of  the  nobility.  7’he  fa¬ 
mous  George  earl  of  Cumberland  is  recorded  to  have 
waded  more  of  his  edatc  than  any  of  his  ancedors ; 
and  chiefly  by  his*Cxtreme  love  to  horfe-races,  tiltiiigs, 
and  other  expenfive  diverfions.  It  is  probable  that  the 
parlimonious  queen  did  not  approve  of  it ;  for  races  arc 
not  among  tlie  diverfions  exhibited  at  Kennelworth  by 
her  favourite  Leicedcr.  In  the  following  reign,  were 
places  allotted  for  the  fport;  Croydon  in  the  fouth,  and 
Garteily  in  Yorkdiire,  w  ere  celebrated  courfes.  Cam¬ 
den  alfo  fays,  that  in  1607  there  were  races  near  York, 
and  the  prize  was  a  little  golden  bell.  See  Racing. 

Race,  in  genealogy,  a  lineage  or  extra6liovi  conti¬ 
nued  from  father  to  fon.  See  Descent. 

RACINE  (John),  of  the  French  academy,  trea- 
furer  of  France  in  the  generality  of  Moulins,  and  fe- 
crctaiy  to  his  majedy,  w^as  born  at  Ferre-Milon  in 
1639,  He  had  a  line  genius  for  the  Be/Ies  Lettresy  and 
became  one  of  the  fird  poets  of  the  age.  He  produced 
his  Thtbnuie  when  but  very  young  ;  and  afterwards 
other  pieces,  which  met  with  great  fuccefs,  though 
they  appeared  when  Corneille  was  in  his  highefl  repu¬ 


tation,  In  hi6  career,  however,  he  did  not  faiT  to  meet  Racine.  ^ 
with  all  that  oppofition  which  envy  and  cabal  are  ever  '  ^  ^  • 

ready  to  fet  up  againd  a  fnjierior  genius.  It  was  part¬ 
ly  owing  to  a  chagrin  from  this  circumdance  that  he 
took  a  refolution  to  quit  the  theatre  forever  ;  although 
his  genius  was  dill  in  full  vigour,  being  not  more  than 
3S  years  of  age.  But  he  had  alfo  imbibed  in  his  in¬ 
fancy  a  deep  fenfe  of  religion  ;  and  this,  though  it  had 
been  fmothcred  for  a  while  by  his  connedtlons  with  the 
theatre,  and  particularly  with  the  famous  aArefs  Champ- 
melle,  w^hom  he  greatly  loved,  and  by  whom  he  had  a 
fon,  now  at  length  broke  out,  and  bore  down  all  be¬ 
fore  it.  In  the  firll  place,  he  rcfolved  not  only  to  write 
no  more  plays,  but  to  do  a  rigorous  penance  for  thofe 
he  had  written  ;  and  he  a£laally  formed  a  defign  of  be¬ 
coming  a  Carthufian  friar.  His  religious  director,  how'- 
ever,  a  good  deal  wifer  than  he,  advifed  him  to  think 
more  moderately,  and  to  take  meafiires  more  fuitablc 
to  his  character.  He  put  him  upon  marr)’ing,  and 
fettling  in  the  w'orld  :  with  which  propofal  this  humble 
and  tradfable  penitent  complied  ;  and  immediately  took 
to  wife  the  daughter  of  a  treafurer  of  France  for 
Amiens,  by  whom  he  had  feven  children. 

He  had  been  admitted  a  member  of  the  French 
academy  in  1673,  room  of  La  Mothe  le  Vayer 

dcceafed  ;  but  fpoiled  the  fpeech  he  had  made  upon 
that  occafion  by  pronouncing  it  w'ith  too  much  timidity. 

In  1677,  he  was  nominated  with  Boileau,  with  whom 
he  was  ever  in  ftrigl  fricndfliip,  to  write  the  hillory  of 
Louis  XIV,  ;  and  the  public  expccfed  great  things 
from  two  writers  of  their  dllUiiftion,  but  were  difap- 
pointed.  Boileau  and  ILicine,  after  having  for  fome 
time  laboured  at  this  work,  perceived  that  it  was  en* 
tiiely  oppofite  to  their  genius. 

He  fpent  the  latter  years  of  his  life  in  compofing  a 
hiflory  of  the  honfe  of  Port-Royal,  the  place  of  his 
education  ;  which,  however,  though  finely  drawn  up, 
as  many  have  aflerted,  has  not  been  publilhed.  Too  • 
great  fenfibility,  fay  his  friends,  but  more  properly  an 
impotence  of  fpirit,  fliortened  the  days  of  this  poet. — 

Though  he  had  converfed  much  with  the  court,  he  had 
not  learned  the  wifdoni,  which  is  ufually  leanied  there, 
of  difguifing  his  real  fentiments.  Having  drawn  up  a 
wcll-reafoned  and  well-written  memorial  upon  the  mife- 
rics  of  the  people,  and  the  means  of  relieving  them,  he 
one  day  lent  it  to  Madam  de  Maintenon  to  read;  when 
the  king  coming  in,  and  demanding  what  and  whofo  it 
was,  commended  the  zeal  of  Racine,  but  difapproved 
of  his  meddling  with  things  that  did  not  concern  him  ; 
and  faid  with  an  angry  tone,  “  Becaufe  he  knows  how 
to  make  good  verfes,  docs  he  think  he  know's  every 
thing  ?  And  w'oukl  he  be  a  minifter  of  (late,  becaufe 
he  is  a  great  poet  'I'hefe  w'ords  hurt  Racine  great¬ 
ly  :  he  conceived  dreadful  ideas  of  the  king’s  clifplea- 
fure  ;  and  his  cliagrin  and  fears  brought  on  a  fever,  of 
which  he  died  the  22d  of  April  1699. 

The  king,  w  ho  was  fenfible  of  his  gre  t  merit,  and 
always  loved  him,  fent  often  to  him  in  his  illnefs  ;  and 
finding  after  his  death  that  he  had  more  glory  than 
riches,,  fettled  a  handfome  penfion  upon  his  family,— 

There  is  nothing  in  the  French  language  wnitten  w'ith 
more  w’it  and  elegance  than  his  pieces  in  profe.  Be- 
fides  his  plays,  fcvcral  of  hi&  letters  have  been  publiflu’d  ; 
he  ulfo  wrote  fpiritual  fongs,  epigrams,  &c.  llacihe’s 

works.. » 
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Radng.  Hforki  ww  printed  at  Amftcrdam  in  T73J,  in  t  yoU 
xmQ,  anc^the  next  year  a  pompous  edition  vas  print* 
cd  in  2  vols  quarto. 

RACING,  the  riding  heats  for  a  plate,  or  other 
premium.  See  Plate.  The  amufement  of  horfe- 
racing,  which  is  now  fo  common,  was  not  unknown 
among  the  great  nations  of  antiquity,  nor  wholly  un* 
praitifed  by  our  anceftors  in  Britain,  as  wc  have  al* 
ready  mentioned  in  the  article  Race.  In  I599> 
vate  matches  between  gentlemen,  who  were  their  own 
jockies  and  riders,  were  very  common  ;  and,  in  the  reign 
of  James  1.  public  races  were  eftabliflicd  at  various  pla* 
ces,  when  the  difeipline,  and  mode  of  preparing  the 
horfes  for  running,  &c.  were  much  the  fame  as  they  arc 
now.  The  mod  celebrated  races  of  that  time  were  call¬ 
ed  bell-courfes,  the  prize  of  the  conqueror  being  a  bell: 
hence,  perhaps,  the  phrafe  of  hearing  the  beilj  when  ap¬ 
plied  to  excellence,  is  derived.  In  the  latter  end  of 
Charles  I.’s  reign,  races  were  performed  in  Hyde-Park. 
Newmarket  was  alfo  a  place  for  the  fame  purpofe, 
though  it  was  firft  ufed  for  hunting.  Racing  was  re¬ 
vived  foon  after  the  Redoration,  and  much  encouraged 
by  Charles  11.  who  appointed  races  for  his  own  amufe¬ 
ment  at  Datchet  Mead,  when  he  refided  at  Windfor. 
Newmarket,  however,  now  became  the  principal  place. 
The  king  attended  in  perfon,  edablifhed  a  houfe  for 
his  own  accommodation,  and  kept  and  entered  horfes  in 
his  own  name.  Indead  of  bells,  he  gave  a  filvcr  bowl 
or  cup  value  100  guineas  ;  on  which  prize  the  exploits 
and  pedigree  of  the  fuccefsful  horfe  were  generally  en¬ 
graved.  Indead  of  the  cup  or  bowl,  the  royal  gift  is 
now  a  hundred  guineas,  William  III.  not  only  added 
to  the  plates,  but  even  founded  an  academy  for  riding  ; 
and  Qncen  Anne  continued  the  bounty  of  her  ancef¬ 
tors,  ^ding  fcveral  plates  herfelf.  George  I.  towards 
the  end  of  his  reign,  difeontinued  the  plates,  and  gave 
in  their  room  a  hundred  guineas.  An  aft  was  paded  in 
the  13th  year  of  the  reign  of  George  II.  for  fup- 
prefTing  races  by  poneys  and  other  fmall  and  weak 
horfes,  &c.  by  which  all  matches  for  any  prize  under 
the  value  of  50 1.  arc  prohibited,  under  a  penalty  of 
200 1.  to  be  paid  by  the  owner  of  each  horfe  running, 
and  I  CO  1.  by  fuch  as  advertife  the  plate  ;  and  by  which 
each  horfe  entered  to  run,  if  five  years  old,  i  j  obliged 
to  carry  ten  ftoncs  ;  if  fix,  eleven  *,  and  if  feven,  twelve. 
It  is  alfo  ordained,  that  no  perfon  fhall  run  any  horfe 
at  a  courfe,  unlefs  it  be  his  own,  nor  enter  more  than 
one  horfe.  for  the  fame  plate,  upon  pain  of  forfeiting 
the  horfes  ;  and  alfo  every  horfc-race  muft  be  begun  and 
ended  in  the  fame  day.  Horfes  may  run  for  the  value 
of  50 1.  with  any  weight,  and  at  anyplace.  13  Geo.  II. 
cap.  19.  18  George  II.  cap.  34.  Pennant's  Britifh 
Zoology,  vol.  i.  p.  6,  &c.  BerengePs  Hiftory  and 
Art  of  Horfemaiiflup,  vol.  i.  p.  185,  &c.  At  New¬ 
market  there  are  tw'o  courfes,  the  long  and  the  round  : 
the  firft  is  exaftly  four  miles  and  about  380  yards,  /,  e, 
7420  yards.  The  fecond  is  6640  yards,  Childers, 
the  fwifteft  horfe  ever  known,  has  run  the  firft  courfe 
in  feven  minutes  and  a  half,  and  the  fecond  in  fix  mi- 
nutes  forty  feconds ;  which  is  at  the  rate  of  more  than 
forty-nine  feet  in  a  fecond.  But  all  other  horfes  take 
up  at  leafl  feven  minutes  and  fifty  feconds  in  completing 
the  firft  and  longeft  courfe^  and  feven  minutes  only  in 
the  ftiorteft,  tv’hich  is  at  the  rate  of  more  than  forty- 
feven  feet  in  a  fecond.  And  it  is  commonly  fuppofed 


that  thefc  CQUrfers  covcri  at  every  bontid,  n  of  RachUif, 

ground  in  length  about  twenty-four  EiTglifh  feet."' Race-  Jtack- 
horfes  have  been  for  fome  time  an  objeft  of  taxation,  — 
RACHITIS,  the  Rickets,  SeeMEoiciNE,  n®347, 

RACK  f  Edmund),  a  perfon  well  known  in  the  li¬ 
terary.  world  by  his  attachment  to,'  and  promotion  of, 
agricultural  knowledge  :  he  was  a  native  of  Norfolk,  a 
Quaker.  His  education  was  common,  and  he  was  ap¬ 
prenticed  originally  to  a  fhopkeeper :  his  fociety  was 
feleft  in  this  fituation,  and  by  improving  himfclf  in 
learning,  lus  converfation  \vas  enjoyed  by  a  refpettablar 
acquaintance.  He  wrote  many  efl'ays,  poems,  and  let¬ 
ters,  and  fome  few  controverfial  trafts.  At  length  he 
fettled,  about  his  40th  year,  at  Bath  in  1775,  and  was 
foon  introduced  to  the  moft  eminent  literati  of  that 
place,  among  whom  Dr  Wilfon  and  Mrs  Macaulay 
liighly  efteemed  him  for  his  integrity  and  abilities.  In 
1777  he  publiihed  Mentor^s  Letters^  a  moral  work, 
which  has  run  througli  many  editions.  But  this  year 
he  gained  great  celebrity  by  Iiis  plan  of  an  agricultural 
fociety,  which  was  loon  adopted  by  four  counties.  He 
ft  ill  further  advanced  his  fame  by  his  papers  in  the  Far¬ 
mer’s  Magazine,  and  hii  communications  in  the  Bath  So¬ 
ciety’s  papers  ;  a  work  remarkable  for  its  ingenuity  and 
fpirit.  1 1  is  laft  engagement  was  in  the  Hillory  of  So- 
merfetfliire,  where  the  topographical  parochial  furveys 
were  his.  This  work,  in  3  vols  4to,  was  publiihed  m 
1791,  by  his  colleague  the  Reverend  Mr  Colllufou.-— 

Mr  Rack  died  of  an  afthma  in  February  1787, 
aged  «;2. 

Rack,  an  engine  of  torture,  furnilhed  with  pulleys, 
cords,  ^cc.  for  extorting  confelfion  from  criminals.— - 
The  trial  by  rack  is  utterly  unknown  to  the  law  of 
England ;  though  once,  when  the  dukes  of  Exeter 
and  Suffolk,  and  other  minifters  of  Henry  VI.  had  laid 
a  defign  to  introduce  the  civil  law  into  this  kingdom  as 
the  rule  of  government ;  for  a  beginning  thereof  they 
crefted  a  rack  for  torture,  which  was  called  in  derifion 
the  duke  of  Exeter’s  daughter,  and  lllll  remains  in  tlie 
Tower  of  London,  where  it  was  occafionally  ufed  as 
an  engine  of  ftate,  not  of  law,  more  than  once  in  the 
reign  of  Queen  Elizabeth.  But  when,  upon  the  affaC- 
fination  ol\'iUier8  duk^  of  Buckingham,  by  Felton,  it 
.was  propofed  in  the  privy  council  to  put  the  afTafiin  to 
the  rack,  in  order  to  difeover  his  acccomplices ;  the 
judges,  being  confulted,  declared  unviimoufty,  to  their 
own  honour  and  the  honour  of  the  Engliih  law,  that 
no  fuch  proceeding  was  allowable  by  the  laws  of  Eng¬ 
land.  It  feems  uftonifiiing  that  this  ufage  of  admini- 
ftering  the  torture  fhould  be  faid  to  arifefrom  a  tender- 
nefs  to  the  lives  of  men ;  and  yet  this  is  the  reafon 
given  for  its  introduftion  in  the  civil  law,  and  its  fub- 
fcquent  adoption  by  the  French  and  other  foreign  na¬ 
tions,  viz.  bccaufe  the  laws  cannot  endure  that  any  man 
fhould  die  upon  the  evidence  of  a  falfe,  or  even  a  finglc 
witnefs,  and  therefore  contrived  this  method  that  inno¬ 
cence  fhould  inanifeft  itfelf  by  a  ftout  denial,  or  guilt 
by  a  plain  confelfion :  thus  rating  a  man’s  virtue  by  tha 
hardinefs  of  his  conftltution,  and  his  guilt  by  the  fcnfi- 
bility  of  his  nerves.  The  Marquis  Beccana,  in  an  ex- 
quifitc  piece  of  raillery,  has  propofed  this  problem,  with 
a 'gravity  and  prccifion  that  are  truly  mathematical : 

The  force  of  the  mufcles  and  the  fenfibility  of  the 
nerves  of  an  innocent  perfon  being  given  j  it  is  requi¬ 
red  to  find  the  degree  of  pain  nectary  to  make  him 

confefs 
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confers  Ilfmfelf  p^uilty  gf  a  given  crime,”  See  Acr  ef 
Faith^  iNc^nfsiTioN,  and  Torture. 

Rack,  ii  fpfrituous  liquor  made  by  tlie  Tartars  of 
Tonc^ufla.  llais  kind  of  rack  is  made  of  mare’s  milk, 
which  is  left  to  be  four,  and  afterwards  diililled  twice 
or  thrice  between  two  earthen  pots  clofely  flopped  ; 
wrhence  the  liquor  runs  through  a  fmall  wooden  pipe. 
This  liquor  is  more  intoxicating  than  brandy  diflilled 
from  wine. 

Rack,  or SccArack. 

Fo  R/iCK  IVines^  To  draw  them  off  from  their 

lees,  after  haviiigr  flood  long  enough  to  ebb  and  fettle. 
Hence  rack-vintage  Is  frequently  ufed  for  the  fecond 
voyage  our  wine-merchants  ufe  to  make  into  France 
for  racked  wines. 

RACKOON,  in  zoology,  a  fpecies  of  Ursus. 

RACONI,  a  populous  town  of  Italy,  in  Piedmont, 
fcated  in  a  pleafant  plain,  on  the  road  from  Savillan  to 
Turin,  on  the  rivers  Grana  and  Macra.  It  belongs  to 
the  prince  of  Carignan,  who  has  a  handfome  callle  here. 
It  is  fix  miles  from  Savillan,  and  fix  from  Carignan. 
E.  Long.  7.  46.  N.  Lat.  44.  ^^9. 

RADCLIFFE  (Dr  John),  an  Englifh  phyfician  of 
great  eminence  in  his  time,  born  at  Wakefield  in 
Vorkfhire  in  1650.  He  was  educated  at  Oxford,  and 
enrolled  bimfelf  upon  the  pliyfical  line;  but  it  was  re- 
cnarkable  that  he  recommended  liimfelf  more  by  his 
ready'  wit  and  vivacity,  than  by  any  extraordinary'  ac- 
quifitions  in  learning.  He  began  to  praAife  at  Oxford 
in  1675;  but  never  paid  any  regard  to  cflablifhcd  rules, 
w’hich  he  cenfured  whenever  he  thought  fit,  w  ith  great 
freedom  and  acrimony' ;  and  as  this  drew  all  the  old 
praditioners  upon  him,  he  lived  in  a  continual  flate  of 
hollility  with  them.  Ncverthelefs,  his  reputation  in- 
creafed  with  his  experience;  fo  that,  before  he  had  been 
two  years  in  bufinefs,  his  pradlice  was  very  extenfive 
among  perfons  of  high  rank.  In  1684  he  removed  to 
London,  and  fettled  in  Bow-Rreet,  Covent  Garden, 
where  in  lefs  than  a  year  he  got  into  prime  bufinefs. — 
In  1687  the  princefs  Anne  of  Denmark  made  him 
her  phyfician  :  yet  svhen  her  hufhand  and  fhe  joined  the 
prince  of  Orange,  Radcliffe,  either  not  cheoling  tb  de¬ 
clare  hinifelf,  or  unwilling  to  favour  the  mcafures  then 
In  agitation,  excufed  bimfelf  from  attending  them,  on 
the  plea  of  the  multitude  of  his  patients.  Ncverthelefs, 
he  was  often  fent  for  to  King  William  and  other  great 
perfonages,  though  he  did  not  incline  to  be  a  courtier. 
He  incurred  fome  cenfure  for  his  treatment  of  Q^Mary, 
who  died  of  the  fmall-pox  ;  and  foon  after  loR  his  place 
about  the  princefs  Anne,  by  his  attachment  to  his  bottle. 
He  alfo  totally  loll  the  favour  of  K.  William  by  his  un- 
courtly  freedom;  for,  in  1699,  fhowed 

him  his  fwollcn  aiikles,  while  the  reft  of  his  body  was 
emaciated,  and  afked  him  what  he  thought  of  them  ? 

Why  truly  I  would  not  have  your  majefty’s  two  legs 
for  your  three  kingdoms,”  replied  Radcliffe.  He  con¬ 
tinued  increafing  in  bufinefs  and  iiifolence  as  long  as  he 
lived,  continually  at  war  with  his  brethren  the  phyfi- 
cians ;  who  conlidercd  him  in  no  other  light  than  that 
of  an  adl^ive  ingenious  empiric,  whom  conftant  pra£lice 
had  at  \  ngth  brought  to  fome  degree  of  (kill  in  his 
profefiiO/;  4  He  died  in  1714;  and  if  he  never  attempt¬ 
ed  to  wr-^te  any  thing  himfelf,  has  perpetuated  his  me¬ 
mory  by  founding  a  fine  library  at  Oxford,  to  preferve 
the  writings  of  other  men. 


RADI  ALTS,  the  name  of  two  tnufclcs  In  the  arm. 
See  Anatomy,  Tal/c  of  the  Muftles, 

RADIAN  r,  in  optics,  is  any  point  of  a  vlfible  ob- , 
jc£l  from  whence  rays  proceed. 

RADIA'TED  flow r as,  in  botany,  are  fiich  as 
have  fevenil  feiniflolciiles  fet  round  a  difk,  in  for.m  of 
a  radiant  ftar ;  thofe  sshitli  have  no  fucli  rays  arc  called 
difeous  floiv^rs, 

RADIATION,  the  afl  of  a  body  emitting  or  d!f- 
fufing  rays  of  light  all  round  as  from  a  centre. 

RADICAL,  in  general,  fonicthlng  that  ferves  as  a 
bafis  or  foundation.  Hence  pliyficians  talk  much  of 
a  radical  moiftiire.  In  grammar,  we  give  the  appella¬ 
tion  radical  to  primitives,  in  contradiftindtion  to  com¬ 
pounds  and  derivatives.  Algtbralfts  alfo  fpcak  of  the 
radical  fign  of  quantities,  which  is  the  charafter  expref- 
fing  tlitir  roots. 

RADICLE,  that  part  of  the  feeds  of  all  plants 
which  upon  Tcgetatliig  becomes  their  root,  and  is  dif- 
coverahle  by  the  microlcope.  See  PlwVNT. 

RADISH,  ill  botany.  See  Raphanus. 

RADIUS,  in  geometry,  the  femidiameter  of  a  circle, 
or  a  right  line  drawn  from  the  centre  to  the  circumfe¬ 
rence. 

In  trigonometry,  the  radius  is  termed  tlic  whole  fine, 
or  fine  of  90  .  See  Sine. 

Radius,  in  anatomy,  tlie  exterior  bone  of  tlie  arm, 
dcfceiiding  along  with  the  ulna  from  tlie  elbow'  to  the 
W’rifl. 

RADNOR,  the  vounty-tovvn  of  Radnorftiire,  in 
South  Wales.  It  Is  a  poor  little  place,  dillaiit  from 
London  about  150  miles.  It  is  fituated  near  tlie  fpriiig- 
head  of  the  river  Somergil,  in  a  fruitful  valley  at  the 
bottom  of  a  hill,  \vherc  there  are  fticep  grazing  in  abun¬ 
dance.  It  is  a  very  ancient  borough-town,  whofc  ju- 
rIfdi6lIon  extends  ne*ar  12  miles  round  about  :  the  go¬ 
vernment  of  it  is  vefted  in  a  bailiff  and  25  burgclfes. 
1  hough  it  Is  the  county- tow'ii,  the  aflizes  are  held  at 
Prefleign  :  it  has  one  privilege,  however,  that  is  very  ex¬ 
traordinary,  bdides  that  of  fending  one  member  to  par¬ 
liament  ;  and  that  h,  it  keeps  a  court  of  pleas  for  all 
aftions,  without  being  limited  to  any  particular  fuin. 
It  was  formerly  fenced  w  ith  a  wall  and  a  ftroiig  caftle  ; 
but  both  were  in  a  great  meafure  demolilhed  by  Ov/eii 
Glendower,  when  he  affumed  the  title  of  Prince  of 
Wales,  upon  tlie  depofition  of  King  Richard  II.  W. 
Long.  2.  45.  N.  Lat.  52.  10. 

RADNORSHIRE,  a  county  of  South  Wales,  13 
bounded  on  the  north  by  Moutgomciy'niirc ;  on  the 
eaft  by  Shropfhire  and  Herefordfhire;  on  the  fouth  and 
fouth-wefl  by  Brecknockfhire;  and  on  the  weft  by  Car- 
dig  an  ftiirc  ;  extending  3.*>  miles  in  length  and  25  In 
breadth.  This  county  is  divided  into  fix  hundreds,  in 
which  are  contained  three  mark' t-towns,  52  parifheT, 
about  316  houfes.  and  18,96'  inhabitants  It  is  feat- 
cd  in  the  dlocefe  of  Hereford,  and  fends  tw'o  members 
to  parliament,  one  for  the  county  and  one  for  the  town 
of  Radnor.  The  air  of  this  county  is  in  w'Inter  cold 
and  piercing.  The  foil  in  general  is  but  Indifferent  ; 
yet  fome  places  produce  corn,  particularly'  the  eaftern 
and  fouthern  parts  ;  but  in  the  noithern  and  w'cllern, 
which  arc  mountainous,  the  land  is  chiefly  flocked  wdth 
horned  cattle,  fheep,  and  goats. 

RADIX.  See  Root. 

RAFT,  a  fort  of  float,  formed  by  an  afiemblagc  of 
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various  planks  or  pieces  of  timber,  faflened  top^ether 
fide  by  fide,  lb  as  to  be  conveyed  more  commodioiifiy 
to  any  fhort  diflance  in  a  harbour  or  road  than  if  they 
were  feparate.  The  timber  and  plank  with  which 
merchaiu-fiilps  are  laden,  in  the  dillcrent  parts  of  the 
Baltic  Sea,  ai-e  attached  together  in  this  manner,  in  or¬ 
der  to  float  them  off  to  the  flii])ping, 

RAFTERS,  in  building,  are  pieces  of  timber  which, 
Handing  by  pairs  on  the  fcafon  or  railing  piece,  naeet 
in  an  angle  at  the  top,  and  form  the  roof  of  a  building. 
Sec  Architecturf. 

Rowley  RAGG,  a  genus  of  Hones,  belonging  to 
the  filiceous  clafs.  It  is  of  a  duflty  or  dark  grey  co¬ 
lour,  with  many  fmall  Hiiuing  cryHals,  having  agranular 
texture,  and  acquiring  an  oclii-y  cruH  by  expofure  to 
the  air.  The  fpecific  gravity  is  274S.  It  becomes 
magnetic  by  being  heated  in  r.n  open  fire.  In  a  Hrong 
fire^’it  melts  without  addition,  but  with  more  difficulty 
than  balaltes.  It  was  analyfed  by  Dr  Withering,  wlio 
found  that  100  parts  of  it  contain  47.5  of  filiceous 
earth,  32.5  of  argil,  and  20  of  iron. 

RAGMAN  s  ROLL,  Redtius  Ragimundb  roll,  fo 
called  from  one  Ragimund  a  legate  in  Scotland,  who 
calling  before  him  alf  the  beneficed  ^clergymen  in  that 
kingdom,  caufed  them  on  oath  to  give  in  the  true  va¬ 
lue  of  their  benefices  ;  according  to  which  they  were 
afterwards  taxed  by  the  court  of  Rome  ;  and  this  roll, 
among  other  records,  being  taken  from  the  Scots  by 
Edwaid  I.  was  redelivered  to  them  in  the  beginning  of 
the  reign  of  Edward  III. 

RAGOUT,  or  Ragoo,  a  fauec,  or  feafoning,  in¬ 
tended  to  roufe  the  appetite  when  loH  or  hmgnifliiug. 

This  term  is  alfo  ufed  for  any  higli-feafoiieb  difh  pre¬ 
pared  of  flefh,  fifh,  greens,  or  the  like  :  by  Hewing  them 
with  bacon,  fait,  pqiper,  cloves,  and  the  like  ingredients. 
We  have  ragouts  of  celery,  of  endive,  afparagus,  cock’s 
combs,  giblets,  craw-fifli,  5cc. 

The  ancients  had  a  ragout  called  gartim,  made  of 
the  putrified  guts  of  a  cenaiu  fifh  kept  till  it  diflblved 
into  a  mere  fanies,  which  was  thought  fuch  a  dainty, 
that,  according  to  Pliny,  its  price  equalled  that  of  the 
riclicH  perfumes. 

RAGSTONE,  a  genus  of  Hones  belonging  to  the 
clafs  of  filiceous  eaitlis.  It  is  of  a  grey  eolour  ;  the 
texture  obfeureiy  laminar,  or  rather  fibrous  ;  but  the 
laminx  or  fibres  confiil  of  a  congcne*i  of  grains  of  a 
quartzy  appearance,  coarfe  and  rough.  1  he  fpecific 
gravity  Is  2729  ;  it  effervefees  with  acids,  and  Hrlkes 
lire  with  Heel.  Mr  Kirwan  found  it  to  contain  a  portion 
of  mild  calareous  earth,  and  a  fnmll  proportion  of  iron. 
It  is  ufed  as  a  whetHone  for  coarfe  cutting  tools.  It  is 
found  about  Newcaille,  and  many  other  parts  of  Eng¬ 
land,  where  there  are  large  rocks  of  it  in  the  hills. 

RAGULED,  or  Ragged,  in  heraldr)-,  jagged  or 
knotted*  This  term  Is  applied  to  a  crofs  formed  of  the 
trunks  of  two  trees  without  their  branches,  of  which 
they  Hiow  only  the  Humps.  Raguled  differs  from  indefil- 
ed,  in  that  the  latter  is  regular,  the  former  not. 

RAGUSA,  an  ancient  towm  of  Sicily,  in  the  Val- 
dl-Noto,  near  the  river  MauJo,  iz  miles  north  of  .Mo- 
dica.  E.  Long.  14.  59.  N.  Lat.  37.  o. 

.  Ragusa,  a  city  of  Diilmatia,  and  capital  of  Ragu- 
feii.  It  is  about  two  miles  in  circumference,  is  pretty 
well  built,  and  Hrong  by  fituatlon,  liaving  an  inaccef- 
fible  mountain  on  the  land-fide,  and  on  the  fide  of  the 
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fea  a  Hrong  fort.  It  has  an  archbifliop’s  fcc  and  a  re-  Rijufin, 
public,  and  has  a  doge  like  that  of  Venice,  but  he  con- 
tinues  a  month  only  in  his  office.  It  carries  on  a  con- 
fiderable  trade  with  the  Turks,  and  is  60  miles  north- 
wcH  of  Scutari,  and  no  north  of  Brindifi.  E.  Long. 

18.  10.  N.  Lat.  42.  50. 

RAGUSEN,  a  territory  of  Europe  in  Dalm.atla, 
lying  along  the  coaH  of  the  gulph  of  Venice,  about  5  J 
miles  in  length,  and  20  in  breadth.  It  is  a  republic 
under  the  protedlion  of  the  ^Purks  and  Venetians.  Ra- 
gufa  is  the  capital  town. 

raja,  the  title  of  the  Indian  black  princes,  the  re¬ 
mains  of  ihofe  who  ruled  there  before  the  Moguls. 

•  Some  of  the  rajas  are  faid  to  preferve  their  Independen¬ 
cy,  efpecially  in  the  mountainous  parts  ;  but  moH  of 
them  pay  an  annual  tribute  to  the  Mogul.  The  Indi¬ 
ans  call  them  rai :  the  Ferfians,  in  the  plural ; 

and  our  travellers  rajat,  or  r agios. 

Raja,  the  Ray*FI/h,  in  ichthyology;  a  genus  be¬ 
longing  to  the  order  of  Chondropterygia.  There  are 
five"  fpiracula  below  tow^ards  the  peak  ;  the  body  com- 
preHed  ;  and  the  mouth  is  fituated  under  the  head.  The 
moH  remarkable  fpecies  arc,  ^  ^  . 

1 .  The  batia,  or  fl<ate  :  this  fpecies  is  the  thinncH 
ill  proportion  to  its  bulk  of  any  of  the  genus,  and  alfp 
the  largcH,  fome  weighing  near  200  pounds.  The 
nofe,  though  not  long,  is  fliarp  pointed  ;  above  the  eyes 
is  a  fet  of  fliort  fpines :  the  upper  part  is  of  a  pale 
brown,  foinetimes  Hreaked  with  black. :  the  lower  part 
is  white,  marked  with  great  numbers  of  minute  black 
fpots.  The  jaws  are  covered  witli  fmall  granula¬ 
ted  but  fliarp-polnted  teetii.  The  tail  is  of  a  mode¬ 
rate  length  :  near  the  end  are  two  fins :  along  the  top 
of  it  is  one  row  of  fpines,  and  on  the  edges  are  irregu¬ 
larly  dlfpcrfed  a  few  others,  which  makes  us  imagine 
with  Mr  Ray,  that  in  this  refpeCt  thefe  fifli  vary,  fome 
having  one,  others  more  orders  of  fpines  on  the  tail. 

It  is  remarked,  that  in  the  males  of  this  fpecies  the 
fins  are  full  of  fpines.  Skates  generate  in  March  and 
April ;  at  which  time  they  fwim  near  the  fiirface 
of  the  water,  feveral  of  the  males  purfuing  one  female. 

They  adhere  fo  faH  together  in  coition,  that  the  fiflicr- 
men  frequently  draw  up  both  together,  though  only 
one  has  taken  the  bait.  The  females  begin  to  caH  their 
purfes,  as  the  fhhermen  call  them  (the  bags  in  which 
the  young  are  included)  in  May,  and  continue  doing  it 
till  September.  In  Oaober  they  are  exceedingly  poor 
and  thin  ;  but  in  November  they  begin  to  improve,  and 
glow  gradually  better  till  May,  when  they  are  in  the 
liigheH  perfedlion.  The  males  go  fooncr  out  of  feafon 
than  the  females. 

2.  The  oxvrinchus,  or  iharp-nofed  ray,  in  length  near 
feveii  feet,  and  breadth  five  feet  two  inches;  whenjiiil 
brought  on  fliort,  it  makes  a  remarkable  fnorting  noife. 

The  nofe  is  very  long,  narrow,  and  fliarp-polnted,  not 
unlike  the  end  of  a  Ipontoon.  The  body  is  fmootli, 
and  very  thin  in  proportion  to  the  fize  ;  the  upper  part 
alh.colonred,  fpotted  with  numerous  white  fpots,  and 
a  few  black  ones.  The  tail  is  thick  ;  towards  tlie 
cud  are  two  fmall  fins;  on  each  fide  is  a  row  of  fmall 
fpines,  with  another  row  in  the  middle,  which  i*uns 
dome  way  up  the  back.  The  lower  part  of  the^  fifh 
is  quite  white.  The  mouth  is  very  large,  and  furmflied 
with  numbers  of  fmall  fhaip  teeth  bending  inwards. 

This  fiHi  has  been  fiippofed  io  be  the  los  oi  the  aucu* 

ents ; 
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ents  ;  wlilcli  was  certainly  fomc  enormous  fpecies  of  monly  lies  in  water  of  about  40  fathoms  depth  ;  and  in 
though  we  cannot  pretend  to  determine  the  par-  company  with  the  congenerous  rays.  The  torpedo 
ticular  kind.  Oppian  ftyles  it,  the  broiiejl  amorij  fijhes :  brings  forth  its  yoking  at  the  autumnal  equinox,  as  af- 
he  adds  an  account  of  its  foiidnefs  of  human  flefh,  and  firmed  by  ArHtotle.  A  gentleman  of  La  Rochelle,  on 
the  method  it  takes  df  dcllroying  men,  by  over-laying  diffedling  certain  females  of  this  fpecies,  the  loth  of 
and  keeping  them  down  by  its  vail  weight  till  they  arc  September,  found  in  the  matrices  fev'eral  of  the  fcctufes 
drowned.  Philc  ( De  proprtet.  anim,  p.  S^.J  gives  quite  formed,  and  nine  eggs  in  no  (late  of  forwardnefs: 
much  the  fame  relation.  We  arc  inclined  to  give  them  fuperfoctation  feems  therefore  to  be  a  })roperty  of  this  fifh; 
credit,  fince  a  modern  writer,  of  undoubted  autho-  The  food  of  the  torpedo  is  lifli ;  a  furmullet  and  a  plaife 
rity  gives  the  veiy  fame  account  of  a  fifh  found  in  have  been  found  in  the  flomach  of  two  of  them.  The  fur- 
loyngff  the  South  Seas,  the  terror  of  thofe  employed  in  thg  mullet  is  a  fifh  of  that  fwiftnefs,  that  it  was  impofTible 

L.  13a.  pearl .fifhery.  It  is  a  fpecies  of  ray,  called  there  mtin-  for  the  torpedo  to  take  it  by  purfuit.  It  is  probable, 

ta,  or  the  qullty  from  its  furrounding  and  wrapjiing  therefore,  that  by  their  eleftric  (Iroke  they  ftupify  their 
up  the  unhappy  divers  till  they  are  fuffocated ;  there-  prey  ;  yet  the  crab  and  fea-leech  will  venture  to  annoy 
fore  the  negroes  never  go  down  without  a  {hai*p  knife  them.  They  will  live  24  hours  out  of  the  fea;  and  but 
to  defend  themfelves  againft  the  aflaults  of  this  terrible  very  little  longer  if  placed  in  frefh  water.  They  inlia- 
cnemy.  bit  fandy  places  ;  and  will  bury  themfelves  fuperficially 

3.  The  afpera,  or  rough  ray,  is  found  in  Loch-  in  it,  by  flinging  the  find  over,  by  a  quick  flapping  of 
^  Broom  in  Scotland.  The  length  from  the  iiofe  to  the  all  the  extremities.  It  is  in  this  fituation  that  the  tor- 

tip  of  the  tail  is  two  feet  nine.  The  tail  is  almoft  of  pedo  gives  his  mofl  forcible  fliock,  which  throws  down 

the  fame  length  with  the  body.  The  nofe  is  very  fhort.  the  alloniflicd  pafTengcr  who  inadvertently  treads  upon 

Before  each  eye  is  a  large  hooked  fpine ;  and  behind  him.  In  our  feas  it  grows  to  a  great  fize,  and  above 
each  another,  befet  with  leffer.  The  upper  part  of  the  80  pounds  weight.  'I'lie  tail  is  thick  and  round;  the 
body  is  of  a  cinereous  brown  mixed  with  white,  and  caudal  fin  broad  and  abrupt.  The  head  and  body, 
fpotted  with  black ;  and  entirely  covered  with  fmall  which  are  indilUndl,  arc  nearly  round ;  attenuating  to 
fpines.  On  the  tail  are  three  rows  of  great  fpincs :  all  extreme  thinnefs  on  the  edges;  below  the  body,  the 
the  reft  of  the  tail  is  irregularly  befet  with  leffer.  The  ventnd  fins  form  on  each  fide  a  quarter  of  a  circle.  The 
fins  and  under  fide  of  the  body  are  equally  rough  with  two  dorfal  fins  are  placed  on  a  trunk  of  the  tail.  The 
the  upper.  The  teeth  are  flat  and  rhomboidal,  eyes  are  fmall,  placed  near  each  other  :  behind  each  is  a 

4.  The  fullonica,  or  fuller,  derives  its  Latin  name  round  fpiracle,  with  fix  fmall  cutaneous  rags  on  their  in- 
from  the  inftrument  fullers  make  ufe  of  in  fmoothing  ner  circumference.  Mouth  fmall ;  teeth  minute,  fpiciu 
cloth,  the  back  being  rough  and  fpiney.  The  nofe  is  lar.  Five  openings  to  the  gills,,  as  in  others  of  this  ge- 
fhort  and  fharp.  At  the  corner  of  each  eye  are  a  few  nus.  The  flcin  everywhere  fmooth  ;  cinereous  brown 
fpines.  The  membrane  of  nI(ftItation  is  fringed.  Teeth  above,  white  beneath.  See  further  the  article  Eut  c- 
fmall  and  fharp.  On  the  upper  part  of  the  peftoral  fins  tricitv,  n^ajS  —  261. 

are  three  rows  of  fpines  pointing  towards  the  back,  7.  The  clavata,  or  thornback,  is  eafdy  diftinguifhed 
crooked  like  thofe  on  a  fuller’s  inftrument.  On  the  tail  from  the  others  by  the  rows  of  ftrong  fharp  fpines  dif¬ 
are  three  rows  of  ftrong  fpines:  the  middle  row  reaches  pofed  along  the  back  and  tail.  In  a  large  one  feen  by 
up  part  of  the  back.  The  tail  is  (lender,  and  rather  Mr  Pennant,  were  three  rows  on  the  back,  and  five  on 
longer  than  the  body.  The  colour  of  the  upper  part  the  tail,  all  inclining  towards  its  end.  On  tlie  nofe, 
of  the  body  is  cinereous,  marked  ufually  with  numerous  and  on  the  Inner  fide  of  the  forehead,  near  the  eyes, 
black  fpots  :  the  lower  part  Is  white.  This,  as  well  as  were  a  few  fpines,  and  others  were  feattered  without 
moft  other  fpecies  of  rays,  vary  a  little  in  colour,  ac-  any  order  on  the  upper  part  of  the  pcdoral  fins.  The 
cording  to  age.  This  grows  to  a  fize  equal  to  the  flcate,  mouth  was  fmall,  and  filled  with  granulated  teeth  :  '^I'he 
It  is  common  at  Scarborough,  where  it  is  called  the  upper  part  of  the  body  was  of  a  pale  afh  colour,  mark- 
nvhite  bans,  or  gullet,  ed  with  fhort  ftreaks  of  black,  and  the  fkin  rough,  with 

5.  Thefhagreen  ray  increafes  to  the  fize  of  the  fleate;  fmall  tubercles  like  fliagreen.  The  belly  white,  crofted 

IS  fond  of  launces  or  fand-ecls,  which  It  takes  generally  with  a  ftrong  femilunar  cartilage  beneath  the  flein  ;  in 
as  a  bait.  The  form  Is  narrower  than  that  of  the  com-  general,  the  lower  part  was  fmooth,  having  only  a  few 
mon  kinds  ;  the  nofe  long  and  very  fharp  ;  pupil  of  the  fpines  on  each  fide.  The  young  fifli  have  very  few  fpines 
eye  fappliirlne;  on  the  nofe  are  two  fllort  rows  of  fpines;  on  them  ;  and  their  backs  are  often  fpotted  with  white, 
on  the  corner  of  the  eyes  another  of  a  femicircular  form;  and  each  fpot  is  encircled  with  black.  'I'liis  fpecies 
on  the  tail  are  two  rows,  continued  a  little  up  the  hack,  frequents  our  fandy  fhores;  arc  very  voracious,  and  feed 
fmall,  fiendcr,  and  very  fharp  :  along  the  fides  of  the  all  forts  of  flat  fifh;  are  particularly  fond  of  herrings 
tail  Is  a  row  of  minute  fpines.  intermixed  with  Iniiume-  and  fand-eels ;  and  foinetlines  eat  cruftaceous  animals, 
rahle  little  fplculae.  The  upper  part  of  the  body  is  of  fuch  as  crabs.  Thefe  fometimei  weigh  14  or  15  pounds, 
a  cinereous  brown,  covered  clofely  with  fhagrecn-llkc  but  with  us  feldom  exceed  that  weight.  They  begin 
tubercles,  rcfembllng  the  flein  of  thedog-fifh:  the  under  to  generate  in  June,  and  bring  forth  their  young  in  Jii- 
fide  of  the  body  is  white  ;  from  the  nofe  to  the  begin-  ly  and  Auguft,  which  (as  well  as  thofe  of  the  flcate)  he- 
ning  of  the  pectoral  fins  is  a  tuberculated  fpace.  The  fore  they  arc  old  enough  to  breed,  are  called  wau/s,  Tlie 
teeth  fleiider,  and  fharp  as  needles.  thornback  begins  to  be  In  feafon  in  Novemhev,  and  con- 

6.  The  torpedo,  cramp-fifli,  or  eleftric  ray,  Is  fre-  tliiues  fo  later  than  the  flcate,  but  the  young  of  both  arc 
qiiently  taken  in  Torbay  ;  has  been  once  caught  oft’  good  at  all  times  of  the  year. 

Pembroke,  and  fometiines  near  Waterford  In  Ireland.  8.  The  paftinaca,  or  lling  ray,  does  not  grow  to  the 
It  Is  generally  taken,  like  other  flat  fifli,  with  the  trawl;  bulk  of  the  others  :  The  body  Is  quite  fmooth,  of  fliape 
but  there  is  an  inftance  of  its  taking  the  bait.  It  com-  almoft  round,  and  Is  of  a  raueb  greater  thicknefs  and 
VoL.  XV.  Part  II.  5  F  more 
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,r,«re  elevated  form  in  the  middle  than  any  other  rays,  dazzles,  and  which  does  not  burn 
but  grows  thin  towards  the  edges.  The  nofe  is  very 
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(W  pointed,  but  Ihoit ;  the  mouth  fmall,  and  fillea 
with  granulated  teeth.  The  irides  are  of  a  gold  colour  : 
behind  each  eye  the  orifice  is  very  large,  x  he  tail  is 
,ery  thick  at  the  beginning  :  the  fpine  is  placed  about 
a  third  the  length  of  the  foi*mer  from  the  body;  is  about 
five  inches  long,  flat  on  the  top  and  bottom,  very  hard, 
fliarp  pointed,  and  the  two  fides  thin,  and  clofely 
and  (harply  bearded  the  whole  way.  The  tail  extends 
four  inches  beyond  the  end  of  this  fpine,  and  grows  v^ry 
(leader  at  the  extremity.  Thefe  fi(h  are  obferved  to  fhed 
their  fpine,  and  renew  them  annually  ;  fometimes  the 
new  fpine  appears  before  the  old  one  drops  off;  and  the 
Cornilh  call  this  fpecies  cardinal  trilojly  or  three-tailed^ 
when  fo  circumftanced.  The  colour  of  the  upper  part 
of  the  body  4s  a  dirty  yellow,  the  middle  part  of  an  ob- 
feure  blue  ;  the  lower  fide  white,  the  tail  and  fpine  duf- 
ky.  The  weapon  with  which  nature  has  armed  this 
fifh,*hath  fiipplied  the  ancients  with  many  tremendous 
fables  relating  to  it.  Pliny,  ^Han,  and  Oppian, 
have  given  it  a  venom  that  affe6fs  even  the  inanimate 
creation  :  trees  that  are  flruck  by  it  inftantly  lofe  their 
verdure  and  penlh,  and  rocks  themfclves  arc  incapable 
of  refifling  the  potent  poifon.  The  enchantrefs  Circe 
armed  herlbn  with  a  fpear  headed  with  the  fpine  of  the 
as  the  mofl  irrefiflible  w’eapon  fhe  could  furnifh 
him  with  ;  and  with  which  he  afterwards  committed 
parricide,  unintentionally,  on  his  father  Ulyfles.  That 
fpears  and  darts  might,  in  very  early  times,  have  been 
headed  witli  this  bone  inftead  of  iron,  we  have  no  kmd 
of  doubt ;  that  of  another  fpecies  of  this  fifli  being  ftill 
ufed  to  point  the  arrows  of  fome  of  the  South  Ameri¬ 
can  Indians,  and  is,  from  its  hardnefs,  fliarpnefs,  and 
beards,  a  moll  dreadful  weapon.  But  in  refpeft  to  its 
venomous  qualities,  there  is  not  the  leail  credit  to  be 
given  to  the  opinion,  though  it  was  believed  (as  far  as 
ft  affe6led  the  animal  world)  by  Rondcletius,  Aldro- 
vand,  and  others,  and  even  to  this  day  by  the  fifliermen 
in  feveral  parts  of  the  kingdom.  It  is  in  tadf  the 
pon  of  offence  belonging  to  the  fifh,  capable  of  giving 
a  very  bad  wound,  and  which  is  attended  with  danger¬ 
ous  fymptoins  when  it  falls  on  a  tendinous  part  or  on  a 
perfon  in  a  bad  habit  of  body.  ^  As  to  any  fifli  having 
a  fpine  charged  with  aftual  poifon,  it  feems  very  du¬ 
bious,  though  the  report  is  fanCllfied  by  the  name  of 
Linnaeus.  He  inflanccs  the  pajllnaca^  the  torpedo^  and 
the  tetrodon  lineatus.  The  firft  is  incapable  of  convey¬ 
ing  a  greater  injury  than  what  refults  from  the  mere 
wound  ;  the  fecond,  from  its  eleftric  effluvia  ;  and  the 
third,  by  imparting  a  pungent  pain  like  the  fling  of 
nettles,  occafioned  by  the  minute  fpincs  on  its  abdomen. 

RAIANIA,  in  botany  :  A  genus  of  the  hexandria 
order,  belonging  to  the  dioecia  clafs  of  plants  ;  and  in 
the  natural  method  ranking  under  the  lith  order,  Sa- 
mentacea.  The  male  calyx  is  fexpartltc ;  there  is  no 
corolla.  The  female  calyx  as  in  the  male,  without  any 
corolla;  there  are  three  flyles;  the  fruit  is  roundifli  with 
an  oblique  wing,  inferior.  There  are  three  fpecies, 
the  haflata,  cordata,  and  quinquefolia. 

RAIETEA,  one  of  the  South  Sea  iflands,  named 
alfo  Ulietea. 

RAIL,  in  ornithology.  See  Ratllus. 

RAILLERY,  according  to  Dr  Johnfon,  means 
flight  fatire,  or  fatirical  merriment  ;  and  a  beautiful  wri¬ 
ter  of  the  lall  century  compares  it  to  a  light  which 
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nocent  and  pleafant,  and  it  fhould  always  be  fo,  but  it  — y~ 
is  moft  frequently  offenfive.  Raillery  is  of  various 
kinds ;  there  is  a  ferious,  fevere,  and  good-humoured 
raillery  ;  and  there  is  a  kind  which  perplexes,  a  kind 
which  offends,  and  a  kind  which  pleafes. 

To  rally  well,  it  is  abfolutely  neceffary  that  klndnefs 
run  through  all  you  fay  ;  and  you  mufl  ever  preferve 
the  charadcr  of  a  friend  to  fupport  your  pretenfions  to 
be  free  wdth  a  man.  Allufioiis  to  pafl  follies,  hints  tu 
revive  what  a  man  has  a  mind  to  forget  for  ever,  fhould 
never  be  introduced  as  the  fubjedls  of  raillery.  This  is 
not  to  thriifl  with  the  flcill  of  fencers,  but  to  cut  with 
the  barbarity  of  butchers.  But  it  is  below  the  chai*a6ler 
of  men  of  humanity  and  good-breeding  to  be  capable 
of  mirth,  while  there  is  any  in  the  company  in  pain  and 
diforder. 

RAIN,  the  defeent  of  water  from  the  atmofphere 
in  the  form  of  drops  of  a  confiderable  fize.  By  this 
circumflance  it  is  diflinguifhed  from  dew  and  fog;  in  . 
the  former  of  w'hich  the  drops  are  fo  fmall  that  they 
are  quite  invifible  ;  and  in  the  latter,  though  their  fize 
is  larger,  they  feem  to  have  very  little  more  fpecific 
gravity  than  the  atmofphere  itfelf,  and  may  therefore 
be  reckoned  hollow  fpherules  rather  than  drops. 

It  is  univerfally  agreed,  that  rain  is  produced  by  the 
water  previoiifly  abforbed  by  the  heat  of  the  fun,  or 
otherwife,  from  the  terraqueous  globe,  into  the  atmo¬ 
fphere  ;  but  very  great  difflcultles  occur  when  \ve  begin 
to  explain  why  the  water,  once  fo  clofely  united  with 
the  atmofphere,  begins  to  feparate  from  it.  We  cannot 
aferibe  this  feparation  to  cold,  fince  rain  often  takes 
place  in  very  warm  weather;  and  though  we  fliould 
fiippofe  the  coiideiifatlon  owing  to  the  fuperior  cold  of 
the  higher  regions,  yet  there  is  a  remarkable  fail  which 
will  not  allow  us  to  have  recourfe  to  this  fuppofition. 

It  is  certain  that  the  drops  of  rain  incrcafe  in  fize  con- 
fiderably  as  they  defeend.  On  the  top  of  a  hill,  for  in- 
llance,  they  will  be  fmall  and  inconfiderable,  forming 
only  a  drizzling  fhower ;  but  at  the  bottom  of  the  fame 
hill  the  drops  will  be  excefilvely  large,  defeending  in 
an  impetuous  rain  ;  which  fhows  that  the  atmofphere  ^ 
is  dlfpofed  to  condeufe  the  vapours,  and  adlually  does 
fo,  as  well  where  it  is  warm  as  where  it  is  cold. 

For  fome  time  the  fuppofitlons  concerning  the  caufe 
of  rain  were  exceedingly  infufficient  and  unfatisfac- 
tory.  It  was  imagined,  that  when  various  conge¬ 
ries  of  clouds  were  driven  together  by  the  agitation 
of  the  winds,  they  mixed,  and  run  into  one  body,  by 
which  means  they  were  condenfed  into  water.  The 
eoldnefs  of  the  upper  parts  of  the  air  alfo  was  thought 
to  be  a  great  means  of  coUeaing  and  condenfing  the 
clouds  into  water  ;  which,  being  heavier  than  the  air, 
mufl:  necefiarily  fall  down  through  it  in  the  form  of 
rain.  The  rcafon  why  it  falls  in  drops,  and  not  in 
large  quantities,  was  faid  to  be  the  refiftance  of  the  air; 
whereby  being  broken,  and  divided  into  fmaller  and 
fmaller  parts,  it  at  lail  arrives  to  us  in  fmall  drops.  But 
this  hypotliefis  is  entirely  contrary  to  almoll  all  the 
phenomena  :  for  the  weather,  when  coldell,  that  is,  in 
the  time  of  fevere  fioft,  is  generally  the  inofl:  fcrenc  ; 
the  mofl  violent  rains  alfo  happen  where  there  is  little 
or  no  cold  to  condenfe  the  clouds ;  and  the  drops  of 
rain,  iiiftead  of  being  divided  into  fmaller  and  fmaller 
ones  as  they  approach  the  earth;  are  plainly  increafed 

in  fizc  as  they  defeend.  ^ 

Dr 
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Hain,  Dcrham  accounted  for  the  precipitation  of  the 

drops  of  rain  from  the  vcficulas  being  full  of  air,  and 
meeting  with  an  air  colder  than  they  contained,  the 
air  they  contained  was  of  conftquencc  contrafted  into 
a  fmaller  fpace  ;  and  coafequently  the  watery  (hell  ren¬ 
dered  thicker,  and  thus  fpecifically  heavier,  than  the 
common  atmofphere.  But  it  has  been  fliowii,  that 
the  veficulas,  if  fuch  they  are,  of  vapour,  are  not  fill¬ 
ed  with  air,  but  with  fire,  or  heat  ;  and  confequent- 
ly,  till  they  part  with  this  latent  heat,  the  vapour  can- 
^  See  Che-  be  condenfed  §.  Now,  cold  is  not  always  fulficient 
to  effeft  this,  fince  in  the  mod  fevere  frolls  the  air  is 
very  often  ferene,  and  parts  with  little  or  none  of  its  va¬ 
pour  for  a  wery  confiderable  time.  Neither  can  we  admit 
the  winds  to  have  any  confiderable  agency  in  this  mat¬ 
ter,  fince  we  find  that  blowing  upon  vapour  is  fo  far 
from  condenfing  it,  that  it  unites  it  more  clofcly  with 
the  air,  and  wind  is  found  to  be  a  great  promoter  of 
evaporation. 

According  to  Rohault,  the  great  caiife  of  rain  is  the 
heat  of  the  air  ;  which,  after  continuing  for  fome  time 
near  the  earth,  is  mifed  on  high  by  a  wind,  and  there 
thawing  the  (novry  villi  or  flocks  of  half-frozen  vefi- 
culx,  reduces  them  to  drops  ;  which,  coalcfcing,  dc- 
feend.  Here,  however,  we  ought  to  be  informed  by 
what  means  thefe  veficulie  are  fufpended  in  their  half- 
frozen  ftate  ;  fince  the  thawing  of  them  can  make  but 
little  difference  in  their  fpecific  gravity,  and  it  is  cer¬ 
tain  that  they  afeended  through  the  air  not  in  a  fro¬ 
zen  but  in  an  aqueous  (late. 

Dr  Clarke  and  others  afcrlbe  this  defeent  of  the  rain 
rather  to  an  alteration  of  the  atmofphere  than  of  the 
veficulce  ;  and  fuppofe  it  to  arife  from  a  diminution  of 
the  elaftic  force  of  the  air.  This  elaflicity,  which, 
they  fay,  depends  chiefly  or  wholly  upon  terrene  ex¬ 
halations,  being  weakened,  the  atmofphere  finks  un¬ 
der  its  burden,  and  the  clouds  fall.  Now,  the  little 
veficles  being  once  upon  the  defeent,  will  continue  there¬ 
in,  notwithftanding  the  increafe  of  refiltance  they 
every  moment  meet  with.  For,  as  they  all  tend  to  the 
centre  of  the  earth,  the  farther  they  fall,  the  more 
coalitions  they  will  make  ;  and  the  more  coalitions, 
the  more  matter  will  there  be  under  the  fame  fur- 
face  ;  the  furface  increafiiig  only  as  the  fquares,  but 
the  folidity  as  the  cubes  ;  and  the  more  matter  under 
the  fame  furface,  the  lefs  refinance  will  there  be  to  the 
fame  matter.  Thus,  if  the  cold,  wind.  See.  ad  early 
enough  to  precipitate  the  afeending  veficles  before  they 
are  arrived  at  any  confiderable  height,  the  coalitions 
being  but  few,  the  drops  will  be  proportionably  fmall  ; 
and  thus  is  formed  a  dew.  If  the  vapours  be  more  co¬ 
pious,  and  rife  a  little  higher,  we  have  a  inifl  or  fog. 
A  little  higher  dill,  and  they  produce  a  fmall  laiii  ;  if 
they  neither  meet  with  cold  nor  wind,  they  form  a 
heavy  thick  dark  fley.  This  hypothefis  is  equally  un- 
fatisfadory  with  the  others  ;  for,  granting  that  the  de¬ 
feent  and  condenfation  of  the  vapours  are  owing  to  a  di¬ 
minution  of  the  atmofphere’s  elafticity,  by  what  is  this 
diminution  occafioncd  ?  1  o  fay  that  it  is  owing  to  ter¬ 
rene  exhalations,  is  only  folviiig  one  diificulty  by  ano¬ 
ther  ;  fince  we  arc  totally  unacquainted  both  with  the 
nature  and  operation  of  thefe  exhalations.  Befidcs, 
let  us  fuppofe  the  ciiife  to  be  what  it  will,  if  it  ads 
equally  and  at  once  upon  all  the  vapour  in  the  air,  then 
all  that  vapour  mud  be  precipitated  at  once  i  and  thus, 
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indead  of  gentle  fliowers  continuing  for  a  confiderable  R:nn. 
length  of  time,  we  fliould  have  the  mod  violent  water- 
fpoiits,  continuing  only  for  a  few  minutes,  or  perhaps 
feconds,  which,  indead  of  refrefliing  the  earth,  would 
drown  and  lay  wade  every  thing  before  them. 

Since  philofophers  have  admitted  the  eledric  fluid 
to  fuch  a  large  fhare  in  the  operations  of  nature,  al- 
mod  all  the  natural  phenomena  have  been  accounted 
for  by  the  adion  of  that  fluid  ;  and  rail*,  among  others, 
has  been  reckoned  an  effed  of  elediicity.  But  this 
word,  unlefs  it  is  explained,  makes  us  no  wifer  than 
we  were  before  ;  the  phenomena  of  artificial  elcdricity  • 
having  been  explained  on  principles  which  could  fcarcc 
apply  in  any  degree  to  the  elcdricity  of  nature  :  and 
therefore  all  tlie  foliilion  we  can  obtain  of  the  natural 
appearances  of  which  we  fpeak,  comes  to  this,  that  rain 
is  occafioncd  by  a  moderate  clcdrificatioii,  hail  and  fnow 
by  one  more  violent,  and  thunder  by  the  mod  violent 
of  all  ;  but  in  what  manner  this  eledrifi cation  is  occa- 
fioned,  hath  net  yet  been  explained.  Thioughoiit  the 
various  parts  of  this  work  where  elcdricity  hath  been 
occafionally  mentioned,  the  principles  of  artiticial  elec¬ 
tricity  li,  laid  down  in  the  treatife  appropriated  to  that  I|  See  FJn> 
fubjed,  have  been  applied  to  the  folutioii  olthe  pheno-^^'''^^^0'^^“^ 
mena  of  nature  ;  thofc  which  are  neceffary  to  be  attend- * 
ed  to  here  are  the  following  : 

1.  The  electric  fluid  and  folar  light  are  the  fame 
fubdance  in  two  different  modifications. 

2.  Elcdricity  is  the  motion  of  the  fluid  when  running, 
or  attempting  to  run,  in  a  continued  dream  from  one 
place  to  another  :  heat  is  when  the  fluid  has  no  ten¬ 
dency  but  to  vibrate  outwards  and  inwards  to  and  from 
a  centre  ;  or  at  lead  when  its  dreams  converge  to  a 
point  or  focus. 

3.  d'hc  fluid  ading  as  elcdricity,  like  water,  or  any 
other  fluid,  always  tends  to  the  place  where  there  is 
lead  refinance. 

On  thefe  three  principles  may  the  phenomena  of  at- 
mofpherical  elcdricity,  and  the  defeent  of  rain  by  its 
means,  be  explained  as  follows  : 

1.  The  liglit  or  heat  of  die  fun,  ading  in  that  pe¬ 
culiar  manner  which  we  call  unites  itlelf  with 

the  moiiuirc  of  the  earth,  and  forms  it  into  vapour, 
which  thus  becomes  fpceifically  lighter  than  air,  and 
of  confequence  afeends  in  the  atmoiphere  to  a  certain 
heiglit. 

2.  Belides  the  quantity  of  light  which  is  thus  uni¬ 
ted  to  the  water,  and  forms  it  into  vapour,  a  very  con¬ 
fiderable  quantity  enters  the  earth,  where  it  aifuines 
the  nature  of  eledric  fluid. 

3.  As  the  earth  is  always  full  of  that  fluid,  every 
quantity  which  enters  mud  difplace  an  equal  quantity 
which  is  already  there. 

4.  This  quantity  which  is  difplaced  mud  efcape  ei¬ 
ther  at  a  diftance  from  the  place  where  the  other  en¬ 
ters,  or  very  near  it. 

5.  At  whatever  place  a  quantity  of  eledric  matter 
efcapes,  it  mud  elcdrify  the  air  above  that  place 
where  it  has  efcaped  ;  and  as  a  confiderable  quantity 
of  light  mud  always  be  refltded  from  the  earth  into 
the  atmofphere,  where  it  does  not  combine  with  the^ 
aqueous  vapour,  we  have  thence  another  Wurce  of 
elcdricity  to  the  air ;  as  this  quantity  mud  undoubt¬ 
edly  adume  the  adion  of  elc6tric  fluid,  efpecially  af¬ 
ter  the  adion  of  the  lun  has  ccafcd.  Hence  the  rea- 
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Rain,  fon  why  in  ferene  weather  the  atir.ofphencal  ekaricity 

*"> - is  always  ftrongeft,  and  rather  more  fo  in  the  night  than 

in  the  day.  ,  ^ 

6.  From  thefe  confulerations,  we  fee  an  evident  rea- 
fon  why  there  muft  commonly  be  a  difference  between 
/he  electricity  of  the  earth  and  that  of  the  atmo- 
fphere,  excepting  when  an  earthquake  is  about  to  en- 
fue.  The  confequcnce  of  this  imift  be,  that  as  the 
action  of  ,the  folar  light  continues  to  bring  down  the 
deCtric  matter,  and  tlie  earth  continues  to  difeharge  an 
equal  quantity  of  it  into  the  atmofphere,  fome  part  of 
the  atmofphere  muff  at  lail  become  overloaded  with  it, 
and  attempt  to  throw  it  back  into  the  earth.  This 
attempt  will  be  vain,  until  a  vent  is  found  for  the  elec¬ 
tricity  at  fome  other  place  ;  and  as  foon  as  this  hap¬ 
pens,  the  eleClrifitd  atmofphere  begins  to  throw  off  its 
fiiperfluous  eleClricity,  and  the  earth  to  receive  it.  As 
the  atmofphere  itfelf  is  a  bad  conduClor,  and  the  more 
fo  the  drier  it  is,  the  eleCliric  matter  attacks  the  fmall 
aqueous  particles  w'hich  are  detained  in  it  by  means^  of 
the  latent  heat.  Thefe  being  unable  to  bear  the  im¬ 
petus  of  the  fluid,  throw  out  their  latent  heat,  which 
eafily  efcapes,  and  thus  makes  a  kind  of  vacuum  in  > 
the  eleClrified  part  of  the  atmofphere.  The  confe- 
quences  of  this  arc,  that  the  aqueous  particles  being 
driven  together  in  large  quantity,  at  lafl  become  vi- 
fible,  and  the  j^y  is  covered  with  clouds  j  at  the  fame 
lime  a  wind  blows  againll  thefe  clouds,  and,  if  there  is 
no  refillance  in  the  atmofphere,  will  drive  them  away. 

7.  But  if  the  atmofphere  all  round  the  cloud  is  ex¬ 
ceedingly  eleClrified,  and  the  earth  is  in  no  condition 
to  receive  the  fuperfluous  fluid  excepting  in  that  place 
which  is  direClly  under  the  cloud,  then  the  whole  elec¬ 
tricity  of  the  atmofphere  for_a  vail  way  round  will  tend 
to  that  part  only,  and  the  cloud  will  be  eleClrified  to 
an  extreme  degree.  A  wind  will  now  blow  againll  the 
cloud  from  all  quarters,  more  and  more  of  the  vapour 
will  be  extricated  from  the  air  by  the  eleClric  matter, 
and  the  cloud  will  become  darker  and  thicker,  at  the 
fame  time  that  it  is  in  a  manner  llationary,  as  being  aCl- 

,  ed  upon  by  oppofltc  winds  ;  though  its  fi/e  is  enlarged 
with  great  rapidity  by  the  continual  fupplies  of  vapour 
brought  by  the  winds. 

8.  The  vapours  which  were  formerly  fufpended  in- 
vifibly  by  means  of  the  latent  heat  arc  now  fufpended 
vifibly  by  the  eleClri.'  fluid,  which  will  not  let  them 
fall  to  the  earth,  until  it  is  in  a  condition  to  re¬ 
ceive  the  eleClric  matter  defeending  with  the  rain. — 
It  is  eafy  to  fee,  hov.^ver,  that  thus  every  thing  Is 
prepared  for  a  violent  llorm  of  thunder  and  lightning 
as  well  as  rain.  The  furface  of  the  earth  becomes 
eleClrified  from  the  atmofphere ;  but  when  this  has  con¬ 
tinued  for  fome  time,  a  zone  of  earth  confidenibly  be¬ 
low  the  furface  acquires  an  eleClricity  oppofite  to  that 
of  the  clouds  and  atmofphere  ;  of  confequcnce  the  elcc»- 
tricity  in  the  cloud  being  violently* prefied  on  all  fidcs, 
will  at  laft  blirfl  out  towards  that  zone  where  the  re- 
liffance  is  leaft,  as  explained  under  the  article  Light¬ 
ning. — The  vapours  now  having  loll  that  which  fnp- 
ported  them,  will  fall  down  in  rain,  if  there  is  not  a 
fufficient  quantity  of  elecfric  matter  to  keep  them  in 
the  fame  Hate  in  which  they  were  before;  but  if  this 
happens  to  be  the  cafe,  the  cloud  will  inilantly  be 
charged  again,-  while  little  or  no  rain  will  fall ;  and 
hence  very  violent:  thunder  fometimes  takes  place  with¬ 


out  any  rain  at  all,  or  fuch  as  is  quite  inconfiderabJc  in  Ra'n. 
quantity. 

9.  When  the  eleClricity  is  lefs  violent,  the  rain  will 
defeend  in  vail  quantity,  efpecially  after  every  flalh  of 
lightning  ;  and  great  quantities  of  eleClric  matter  will 
thus  be  conveyed  to  the  earth,  infomuch  that  fometimes 
the  drops  have  been  obferved  to  fliine  as  if  they  were 
on  fire,  which  has  given  occafion  to  the  reports  of  fiery 
rain  having  fallen  on  certain  occafions.  If  the  quantity 
of  eleClric  matter  is  fmaller,  fo  that  the  rain  can  con¬ 
vey  it  all  gradually  to  the  ground,  there  will  be  rain 
without  any  thunder  ;  and  the  greater  the  quantity  of 
eleClricity  the  more  violent  will  be  the  rain. 

From  this  account  of  the  caufes  of  rain,  we  may 
fee  the  reafon  why  in  warm  climates  the  rains  are 
exceffive,  and  for  the  moll  part  accompanied  with  thun¬ 
der  ;  for  there  the  eleClricity  of  the  atmofphere  Is  ini- 
menfely  greater  than  It  is  with  us.  We  may  alfo  fee 
why  in  certain  places,  according  to  the  fituation  of 
mountains,  feas,  &c.  the  rains  will  be  greater  than  in 
others,  and  likewife  why  fome  parts  of  the  world  arc 
exempted  from  rain  altogether  ;  but  as  a  particular  dif- 
cuffion  of  thefe  would  neceflarily  include  an  explana¬ 
tion  of  the  caufes  and  phenomena  of  Thunder,  we 
fhall  for  this  reafon  refer  the  whole  to  be  treated  of  un¬ 
der  that  article. 

Whether  this  theory  be  jiill,  however,  it  would  be  too 
afluming  in  us  to  fay.  It  may  admit  of  difpute,  for  we  mufl 
grant  that  in  the  very  bell  fyllems,  though  an  occur¬ 
rence  fo  frequent,  the  theory  of  rain  is  but  very  imper- 
feClly  underilood.  Dr  James  Hutton,  Fellow  of  the 
Royal  Society  of  Edinburgh,  whofe  fpeculations  are 
always  ingenious,  though  generally  extraordinai*)",  and 
much  out  of  the  common  way,  gives  us  a  new  theory 
of  rain  In  the  firll  volume  of  the  ’^FranfaClions  of  that 
fociety.  It  Is  well  known  that  atmofplreric  air  is  ca¬ 
pable  of  dilfolving,  with  a  certain  degree  of  heat,  a  gi¬ 
ven  quantity  of  water.  The  Doftor  afcertaiiis  the  ra¬ 
tio  of  the  dilfolving  power  of  air,  in  relation  to  water, 
in  dilfereiit  degrees  of  heat  ;  and  flrows,  that  by  mixing 
a  portion  of  tranfparent  humid  warm  air  with  a  portion 
of  cold  air,  the  mixture  becomes  opake,  and  part  of  tha 
water  will  be  precipitated  ;  or,  in  other  words,  the  va¬ 
pour  ^vlll  be  condenfed  into  rain.  1'he  ratio  which  he 
ilates,  however,  does  not  appear  to  us  to  be  fuppoi  ted 
by  experience.  Whether  the  eleClricity  of  the  air 
changes  in  confequcnce  of  its  depofitlng  the  water  dif- 
folved  In  It,  or  the  change  is  a  caufe  of  this  dcpofition, 
mull  remain  uncertain  ;  but,  in  either  view,  there  mull 
be  an  agent  different  from  heat  and  cold,  lince  the 
changes  in  thefe  refpeCls  do  not  in  other  operations 
change  the  Hate  of  eleClricity.  Dr  Hutton  fiippofes 
that  heat  and  folutlon  do  not  increafe  by  equal  incre¬ 
ments  ;  but  that,  in  reality,  if  heat  be  fuppofed  to  in¬ 
creafe  by  equal  increments  along  a  ffraight  line,  folutioa 
will  be  exprefled  by  ordinates  to  a  curve  whofe  convex  ^ 
lide  is  turned  towards  that  line.  That  the  power  of 
folutlon  Is  not  increafed  la  the  fame  ratio  with  heat,  is, 
however,  hypothetical,  except  when  we  rife  pretty  high 
in  thedcale,  when  its  proportional  increafe  is  a  little 
doubtful ;  aiKl  it  is  not,  in  this  paper,  fupported  by  ex¬ 
periment.  'I  he  condenfation  ot  the  breatli  in  air  is  not 
an  obfervatlon  in  point,  except  in  air  already  faturated 
with  vapour.  It  can  amount.  In  any  view,  to  no  more 
than  this,  that  to  render  it  vlfible,  the  heat  muff  be  di- 

miniflied. 
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Rain,  mlnifhod  in  a  greater  proportion  tlian  can  be  compcn- 
fated  by  the  power  of  folution  in  the  body  of  air,  in 
which  the  portion  expired  is  at  firfl  immerfed.  To  ex¬ 
plain  rain  from  this  caufe,  we  miifi;  always  fuppofe  a 
conftanc  diminution  of  heat  to  take  place  at  tlie  mo¬ 
ment  of  the  condenfation  of  the  vapour  ;  but  we  actu¬ 
ally  find  that  the  change  from  a  flate  of  vapour  to  the 
fluid  (late  is  attended  with  heat  ;  fo  that  rain  mufl  at 
once  oppofe  its  own  caufe,  and  continued  rains  would 
be  impolfible,  without  calling  in  the  aid  of  other  caufes. 
From  his  own  fyflem,  Dr  Hutton  endeavours  to  ex¬ 
plain  the  regular  and  irregular  fcafons  of  rain,  cither 
refpeCting  the  generality  of  its  appearance,  or  the  re¬ 
gularity  of  its  return.  And  to  obviate  the  apparent  ex¬ 
ceptions  of  the  theory,  from  the  generality  of  rain, 
he  explains  the  proportional  quantities  of  rain,  and 
adds  a  comparative  ellimate  of  climates,  in  relation  to 
rain,  with  the  meteorological  obfervations  made  in  our 
own  climate.  As  his  principle  is  at  leafl  infulficient, 
and  we  think  erroneous,  it  would  be  ufelefs,  even  were 
this  a  proper  place  for  it,  to  piirfue  thefe  various  bran¬ 
ches,  which  mufl  partake  of  the  errors  of  the  fyflem. 
In  thefe  branches  we  ought  to  obferve,  that  there  are 
feveral  jufl  obfervations,  mixed  with  errors,  bccaufe  eva¬ 
poration  and  condenfation  mufl  at  lafl  be  the  great  ba- 
fis  of  every  theoiy  :  the  miftakes  arife  from  not  being 
aware  of  all  the  caufes,  and  mifieprefenting  the  opera¬ 
tion  of  thofe  which  do  exifl. 

In  a  work  entitled  Thoughts  on  Meteorcingy,  Vo¬ 
lume  IL  M.  de  Liuc  coiiliders  very  particularly  the 
grand  phenomenon  of  rain,  and  the  numerous  circum- 
ilances  conneCled  with  it.  He  examines  the  feveral  liy- 
pptliefes  with  confiderable  care  ;  but  thinks  them,  even  if 
admiflible,  utterly  infufTicicnt  to  account  for  the  forma¬ 
tion  of  rain.  The  grand  qiicllion  in  this  inquiry  is. 
What  becomes  of  the  water  that  rifes  in  vapour  into  the 
atmofphere  ?  or  what  flate  it  fubfills  in  there,  between 
the  time  of  its  evaporation  and  its  falling  down  again 
in  rain  ?  If  it  continues  in  the  flate  of  w’atery  vapour, 
or  fuch  as  is  the  immediate  prodiiCl  of  evaporation,  it 
mufl  pofTefs  the  diflinCtive  characters  efl'ential  to  that 
fluid  :  it  mufl  make  the  hygrometer  move  towards  hu¬ 
midity,  in  proportion  as  the  vapour  is  moie  or  kfs 
abundant  in  the  air  :  on  a  diminution  of  heat,  the  hu¬ 
midity,  as  fliown  by  the  hygrometer,  mufl  increafe;  and 
on  an  increafe  of  the  heat  the  humidity  mufl  dlminifli  ; 
and  the  introdiiClion  of  other  liygrofcopic  fubilances, 
drier  than  the  air,  mufl  have  the  fame  cffeCl  as  an  aug¬ 
mentation  of  heat.  I'hefe  are  the  properties  of  watery 
vapour,  on  every  hypothefis  of  evaporation  ;  and  there¬ 
fore  all  the  water  that  exills  in  the  atmof]»here  without 
poflefling  thefe  properties,  is  no  longer  vapour,  but 
mufl  have  changed  its  nature.  M.  de  Lucflnnvs,  that 
the  water  which  forms  rain,  though  it  has  ever  been 
conlidered  and  reafoned  upon  as  producing  liumidiLy, 
does  not  pofTefs  thefe  properties,  and  mull  therefore 
have  pafTed  into  anotlier  Hate.  Sec  a  full  account  of  his 
reafoning,  and  the  Heps  by  which  he  proceeded,  in  the 
article  Meteorology,  n^  7,  See.  Ashe  thinks  that  the 
vapour  pafTes  into  an  invifible  Hate  in  the  interval  be¬ 
tween  evappration  and  its  falling  again  in  rain,  and  that 
in  that  Hate  it  is  not  fcnfible  to  the  hygrometer,  he 
coijfiders  the. laws  of  hygrology  as. infuffleient  for  ex¬ 
plaining  the  formation  of  rain  ;  but  he  does  not  pre¬ 
tend  to  have  difeovered  the  immediate  caufe  of  the  for- 
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matron  of  clouds  and  rain.  If  it  is  not  in  the  imme¬ 
diate  produCl  of  evaporation  that  rain  has  its  fource  > 
if  the  vapours  change  their  nature  in  the  atmofphere> 
fo  as  no  longer  to  be  fenliblc  to  the  hygrometer,  or  to 
the  eye  ;  if  they  do  not  become  vapour  again  till  clouds 
appear ;  and  if,  when  tire  clouds  are  formed,  no  altera¬ 
tion  is  perceived  in  the  quaUty  of  the  air — we  mufl  ac¬ 
knowledge  it  to  be  very  probable,  that  the  interme¬ 
diate  Hate  of  vapour  is  no  other  than  air— and  that  the 
clouds  do  not  proceed  from  any  diHinCl  fluid  contained 
in  the  atmofphere,  but  from  a  decompofition  of  a  part 
of  the  air  itfelf,  perfeClly  fimilar  to  the  reH. 

It  appears,  to  us  at  leaH,  that  M.  de  Luc’s  mode  of 
reafoning  on  this  fubjeCl  agrees  better  w'ith  the  phe¬ 
nomena  than  Dr  Hutton’s.  The  DoClor,  however, 
thinks  difrej;^Ty,  and  publifhed  anfwers  to  the  objec¬ 
tions  of  M.  de  Luc  with  regard  to  his  theory  of  rain  ; 
to  w'hich  M.  de  Luc  replied  in  a  letter  which  was 
printed  in  the  Appendix  to  the  8jH  volume  of  the 
Monthly  Review  :  but  it  would  extend  our  article  be¬ 
yond  its  due  bounds,  to  give  a  view  of  this  controver- 
fy.  See  Vapour,  Water,  Weather,  and  Wind. 

As  to  the  general  quantity  of  rain  that  falls,  and  its 
proportion  in  feveral  places  at  the  fame  time,  and  in 
the  fame  place  at  feveral  times,  we  have  many  ohferva- 
tions,  journals,  Sec.  in  the  Memoirs  of  the  French  A- 
cadeiny,  the  Phiiofophical  Tranfa^tions,  &c.  Upon 
rneafiiring,  then,  the  rain  falling  yearly,  its  deptli,  at 
a  medium,  and  its  proportion  in  feveral  places,  is  found 
as  ill  the  following  table :  Indies. 

At  Towiiley,  in  Lancaflure,  obferved  by  Mr 
^Pownley  -  - 

UpiniiiHer,  in  EHcx,  by  Dr  Derham 
Zuiich,  in  Swiflciland,  by  Dr  Scheuebzer 
Pifa,  in  Italy,  by  Dr  Mich.  An*^.  Tilli 
Paris,  in  France,  by  M.  de  la  Hire 
Lifle,  in  Flanders,  by  M.  de  Vaubaii 


42r 
*94: 
324: 
43  i 
^9 

O  4 


At  Upnainiler. 

At  Paris. 

I  700 

19  Inch. 

•03 

2!  Inch. 

•37 

J7CI 

j8 

.69 

27 

•77 

i  702 

20 

•3« 

I  7 

>703 

23 

•99 

]8 

•51 

1  /oq 

15 

.80 

2  I 

.20 

1705 

16 

•93 

14 

.82 

Fi'oin  the  Meteorological  Journal  of  the  Royal  Socie¬ 
ty,  kept  by  order  of  the  prefideiit  and  council,  it  ap¬ 
pears  that  the  whole  quantity  of  rain  at  London,  in 
each  of  the  ‘year*  fpecilied  below,  was  as  follo‘.\s, 
viZ.  Inches. 


17.74 

• 

26 

.328 

177? 

- 

24 

•C83 

177-5 

- 

20 

•354 

1777 

- 

25 

•37« 

1778 

- 

20 

.772 

1779 

- 

26 

.785 

1780 

- 

n 

•313 

[uantity  of  r^iin  in 

the  four  following  yetii 

1  was, 

Inches. 

In.  1789 

- 

2 1 

.976 

1790 

-  • 

16 

.052 

1791 

- 

.310 

1792 

- 

.4S9 
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17081  Pil 
Inch. 
Jin.  16  .41 
feb.  I3  .28 
Mar.  I  2  .63 
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See  rhilofopliical  Tninfaaions  abridged,  vol.  iv.  p.  ii. 
p.  81,  &c.  and  alfo  Meteorological  Journal  of  the  Royal 
Society,  pabliflied  annually  in  the  Philofophical  Tranf- 
adtions. 

As  to’  the  life  of  rain,  we  may  obferve,  that  it  moi- 
(l:  ns  and  foftens  the  earth,  and  thus  fits  it  for  affording 
nourifliment  to  plants  ;  by  falling  on  high  mountains,  it 
carries  down  with  it  many  particles  of  loofe  earth,  which 
ferve  to  fertili/e  the  furrounding  valleys,  and  purifies 
the  air  from  noxious  exhalations,  which  tend  in  their 
return  to  the  earth  to  meliorate  the  foil ;  it  moderates 
the  heat  of  the  air;  and  is  one  means  of  fiipplying  foun¬ 
tains  and  rivers.  However,  vehement  rains  in  many 
countries  arc  found  to  be  attench'd  with  barrennefs  and 
poornefs  of  the  lands,  and  mifearriage  of  the  crops  in  the 
iiicceeding  year  :  and  the  reafon  is  plain  ;  for  thefe  ex- 
cclfive  {forms  wafh  away  the  fine  mould  into  the  rivers, 
which  carry  it  into  the  fca,  and  it  is  a  long  time  before 
the  ,land  recovers  itfelf  again.  The  remedy  to  the  fa¬ 
mine,  which  fome  countries  are  fubjedl  to  from  this  fort 
of  mifehief,  is  the  planting  large  orchards  and  groves 
of  fuch  trees  as  bear  efculent  fruit  ;  for  it  is  an  old  ob- 
fervation,  that  in  years,  when  grain  fucceeds  vvorft, 
thefe  trees  produce  mod  fruit  of  all.  It  may  partly  be 
owing  to  the  thorough  moifiening  of  the  earth,  as  deep 
as  their  roots  go  by  thefe  rains,  and  partly  to  theiv 
trunks  flopping  part  of  the  light  mould  carried  down 
by  the  rains,  and  by  this  means  furiiifliing  themfelves 
with  a  coat  of  new  earth. 

Pntcrnatural  We  have  numerous  accounts, 

ill  the  hiflorians  of  our  own  as  well  as  other  countries, 
of  preternatural  rains  ;  fuch  as  the  raining  of  flones,  of 
dull,  of  blood,  nay,  and  of  living  animals,  as  young  frogs, 
and  the  like.  We  are  not  to  doubt  the  truth  of  what 
thofe  who  are  authors  of  veracity  and  credit  relate  to 
US  of  this  kind,  fo  far  as  to  fuppofe  that  the  falling  of 
Hones  and  dull  never  happened  ;  the  whole  miflake  is, 
the  fuppofing  them  to  have  fiillen  from  the  clouds  :  but 
as  to  the  blood  and  frogs,  it  is  very  certain  that  they 
never  fell  at  all,  but  the  opinion  has  bc«n  a  mere  decep¬ 
tion  of  the  eyes.  Men  are  extremely  fond  of  tiie  mar¬ 
vellous  in  their  relations  ;  but  the  judicious  reader  is  to 
examine  llridlly  whatever  is  reported  of  this  kind,  and 
is  not  to  lufftr  himfelf  to  be  deceived. 

']  here  are  two  natural  methods  by  which  quantities 
of  flones  and  dull  may  fall  in  certain  places,  without 
their  having  been  generated  in  the  clouds  or  fallen  as 
rain.  *1  he  one  is  1by  means  of  hurricanes  :  the  wind 
which  we  frequently  fee  tearing  off  the  tiles  of  hoiifes, 
and  carrying  them  to  confiderable  dillanccs,  being  equal¬ 
ly  able  to  take  up  a  quantity  of  flones,  and  drop  them 
^gain  at  fome  other  place.  13utthe  other,  which  is  much 
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the  mod  powerful,  and  probably  the  mod  ufual  way,  R»m. 
is  for  the  eruptions  of  volcanoes  and  burning  mountains  “nr** 
to  tofs  up,  as  they  frequently  do,  a  vad  quantity  of 
flones,  afhes,  and  cinders,  to  an  immeiife  height  in  the 
air :  and  thefe,  being  hurried  away  by  the  hurricanes 
and  impetuous  winds  which  ufually  accompany  thofe 
eruptions,  and  being  in  themfelves  much  lighter  than 
common  flones,  as  being  half  calcined,  may  eafily  be 
thus  carried  to  vad  diflaiices ;  and  there  falling  in  pla¬ 
ces  where  the  Inhabitants  know  nothing  of  the  occafion, 
they  cannot  but  be  fuppofed  by  the  vulgar  to  fall  on 
them  from  the  clouds.  It  is  well  known,  that,  in  the 
great  eruptions  of  ilitna  and  Vefiivlus,  fhowers  of  afhes, 
dud,  and  fmall  cinders,  have  been  feen  to  obfeure  the 
air,  and  overfpread  the  furface  of  the  fea  for  a  great 
way,  and  cover  the  decks  of  flilps  ;  and  this  at  fuch  a 
didance,  as  it  fliould  appear  fcarce  conceivable  that  they 
fhould  have  been  carried  to  ;  and  probably,  if  the  ac¬ 
counts  of  all  the  fhowers  cf  thefe  fubdances  mentioned 
by  authors  be  collected,  they  will  all  be  found  to  have 
fallen  within  fuch  didances  of  volcanoes  ;  and  it  com¬ 
pared  as  to  the  time  of  their  falling,  will  be  found  to 
correfpond  in  that  alfo  with  the  eruptions  of  thofe 
mountains.  We  have  known  indances  of  the  afhes  from 
Vefiivlus  having  been  canied  thirty,  nay,  forty  leagues, 
and  peculiar  accidents  may  have  carried  them  yet  far¬ 
ther.  It  is  not  to  be  fuppofed  that  thefe  fhowers  of 
dones  and  dud  fall  for  a  continuance  in  the  manner  of 
fhowers  of  rain,  or  that  the  fragments  or  pieces  are  as 
frequent  as  drops  of  water  ;  it  is  fiifficient  that  a  num¬ 
ber  of  dones,  or  a  quantity  of  dud,  fall  at  once  on  a 
place,  where  the  inhabitants  can  have  no  knowledge  of 
the  part  from  whence  they  came,  and  the  vulgar  will 
not  doubt  their  dropping  from  the  clouds.  Nay,  in 
the  canton  of  Berne  in  Swlfierland,  the  inhabitants  ac¬ 
counted  it  a  miracle  that  it  rained  earth  and  fiilphiir  up¬ 
on  them  at  a  time  that  a  fmall  volcano  terrified  them  ; 
and  even  while  the  wind  was  fo  boidcroiis,  and  hurri¬ 
canes  fo  frequent,  that  they  faw  almod  every  moment 
the  dud,  fand,  and  little  dones  torn  up  from  the  furface 
of  the  earth  in  whirlwinds,  and  carried  to  a  confiderable 
height  in  the  air,  they  never  confidered  that  both  the 
fulphur  thrown  up  by  the  volcano,  and  the  diid,  &c. 
carried  from  their  feet  mud  fall  foon  after  fomewhere. 

It  is  very  certain  that  In  fome  of  the  terrible  dorms  ot 
large  hail,  where  the  hall-dones  have  been  of  many 
inches  round,  on  breaking  them  there  have  been 
found  what  people  have  called  flones  in  their  middle;  but 
thefe  obfervefs  needed  only  to  have  waited  the  d’ffolving 
of  one  of  thefe  hail-flones,  to  have  feen  the  done  in  its 
centre  difunite  alfo,  it  being  only  formed  of  the  parti¬ 
cles  of  loofe  earthy  matter,  which  the  water,  exhaled  by 
the  fun’s  heat,  had  taken  up  in  extremely  fmall  mole- 
culae  with  it  ;  and  this  only  having  ferved  to  give  an 
opake  hue  to  the  inner  part  of  the  congelation,  to  which 
the  freezing  of  the  watei  alone  gave  the  apparent  hard- 
nefs  of  done. 

The  raining  of  blood  has  been  ever  accounted  a  more 
terrible  fight  and  a  more  fatal  omen  than  the  other  pre¬ 
ternatural  rains  already  mentioned.  It  is  very  certain 
that  nature  fi  rms  blood  nowhere  but  in  the  veffels  of 
animals;  and  therefore  fhowers  of  it  from  the  clouds  are 
by  no  means  to  be  credited.  Thofe  who  iuppofe  that 
what  has  been  taken  for  blood  has  been  adlually  feen 
falling  through  the  air,  have  had  recourfc  to  flying  in- 
fedts  for  its  origin,  and  fuppofe  it  the  eggs  or  dung 
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certain  butterflies  difcliarged  from  them  as  they  were 
higli  up  ill  the  air.  But  it  feems  a  very  wild  conjec¬ 
ture,  as  we  know  of  no  butterfly  whofe  excrements  or 
eggs  are  of  fuch  a  colour,  or  whofe  abode  is  fo  high, 
or  their  flocks  fo  numerous,  as  to  be  the  occafion  of 
this. 

It  is  mofl;  probable  that  thefe  bloody  waters  were 
never  feen  falling  ;  but  that  people  feeing  the  Handing 
waters  blood*coloured,  were  allured,  from  their  not 
knowing  how  it  Ihoiild  elfe  happen,  that  it  had  rained 
blood  into  them.  A  very  memorable  inllaiice  of  this 
there  was  at  the  Hague  in  the  year  1670.  Swammer¬ 
dam,  who  relates  it,  tells  us,  that  one  morning  the 
whole  town  was  in  an  uproar  on  finding  their  lakes  and 
ditches  full  of  blood,  as  they  thought  ;  and  having  been 
certainly  full  of  water  the  night  before,  they  agreed  it 
muH  have  rained  blood  in  the  night:  but  a  certain  phy- 
fician  went  down  to  one  of  the  canals,  and  taking  home 
a  quantity  of  this  blood-colonred  water,  he  examined  it 
by  the  microfeope,  and  found  that  the  water  was  water 
flill,  and  had  not  at  all  changed  its  colour  ;  but  that  it 
was  full  of  prodigious  fwarms  of  fmall  red  animals,  all 
alive,  and  very  nimble  in  their  motions,  whofe  colour 
and  prodigious  number  gave  a  red  tinge  to  the  whole 
body  of  the  water  they  lived  in,  on  a  Icfs  accurate  in- 
fpecHion.  The  certainty  that  this  was  the  cafe,  did  not 
however  perfuade  the  Hollanders  to  part  with  the  mi¬ 
racle  :  they  prudently  concluded,  that  the  hidden  ap¬ 
pearance  of  fuch  a  number  of  animals  was  as  great  a 
prodigy  as  the  raining  of  blood  would  have  been  ;  and 
are  affured  to  this  day,  that  this  portent  foretold  the 
feene  of  war  and  deilrudlion  which  Louis  XIV.  after¬ 
wards  brought  into  that  country,  which  had  before  en¬ 
joyed  40  years  uninterrupted  peace. 

The  animals  which  thus  colour  the  water  of  lakes  and 
ponds  are  the  puiices  arhorefeentes  of  Swammerdam,  or 
the  water-fleas  with  branched  horns.  Thefe  creatures 
are  of  a  reddifh-yellow  or  flame  colour  :  they  live  about 
the  Tides  of  ditches,  under  weeds,  and  among  the  mud  ; 
and  are  therefore  the  lefs  vifible,  except  at  a  certain 
time,  which  is  in  the  end  or  beginning  of  June  :  it  is  at 
this  time  that  thefe  little  animals  leave  their  recefles  to 
float  loofe  about  the  water,  to  meet  for  the  propagation 
of  their  fpecies,  and  by  that  means  become  vifible  in 
the  colour  they  give  the  water.  This  is  vifible,  more 
or  Icfs,  in  one  part  or  other  of  almoft  all  {landing  wa¬ 
ters  at  this  feafon  ;  and  it  is  always  at  this  feafon  that 
the  bloody  waters  have  alarmed  the*  ignorant.  See  Pu- 
LEX  Manor  ulus. 

The  raining  of  fro2,s  is  a  thing  not  Icfs  wonderful  in 
the  accounts  of  authors  who  love  the  marvellous,  than 
thofe  of  blood  or  flones  ;  and  this  is  fuppofed  to  luap- 
pen  fo  often,  that  there  are  multitudes  who  pretend  to 
have  been  eye-witneiTes  of  it.  Thefe  rains  of  frogs  al¬ 
ways  happen  after  very  dry  feafons,  and  are  much  more 
frequent  in  the  hotter  countries  than  in  the  cold  ones. 
In  Italy  they  are  very  frequent ;  and  it  is  not  uncommon 
to  fee  the  lireets  of  Rome  fwarming  both  with  young 
frogs  and  toads  in  an  iiiflant  in  a  fhower  of  rain  ;  they 
hopping  everywhere  between  the  people’s  legs  as  they 
walk,  though  there  was  not  the  leaft  appearance  of 
them  before.  Nay,  they  have  been  fe^/n  to  lall  through 
the  air  down  upon  the  pavements.  This  feerns  a  flroiig 
circumftancc  in  favour  of  their  being  rained  down  from 
the  clouds  ;  but,  when  ftri^lly  examined,  it  comes  to 
nothing  :  for  thefe  frogs  that  are  feen  to  faD,  are  always 


found  dead,  lamed,  or  bruifed  by  the  fall,  and  never  liop 
about  as  the  reil ;  and  they  are  never  feeii  to  fall,  except 
clofe  under  the  walls  of  houfes,  from  the  roofs  and  gutter 
of  which  they  have  accidentally  flipped  down.  Some 
people,  who  love  to  add  to  ftrange  things  yet  ftrangci, 
affirm  that  they  have  had  the  young  frogs  fall  into  their 
hats  in  the  inidH  of  an  open  field  :  but  this  is  idle,  vnd 
wholly  falfe. 

Others,  who  cannot  agree  to  their  falling  from  the 
clouds,  have  tried  to  folve  the  ditficulty  of  their  fiid- 
den  appearance,  by  fnppoling  them  hatched  out  of  the 
or  fpnwn,  by  thefe  rains.  Nay,  fome  have  fuppo¬ 
fed  them  made  immediately  out  of  the  dud  :  but  there 
are  unanfwcrable  arguments  againll  all  thefe  fiippon- 
tions.  Equivocal  generation,  or  the  fpontaneous  pro- 
dudion  of  animals  out  of  dufl,  is  now  wholly  exploded. 
Tlic  fall  from  the  clouds  mull  dcllroy  and  kill  thefe 
tender  and  ioft-bodied  animals :  and  they  cannot  be  at 
this  time  hatched  immediately  out  of  eggs  ;  heciinfe  the 
young  frog  docs  not  make  its  appearance  from  the  egg 
ill  form,  blit  has  its  hinder  legs  enveloped  in  a  fleiu,  and 
is  what  wc  call  a  t-jjpe/e  ,*  and  the  young  frogs  are  at 
lead  100  times  larger  at  the  time  of  then*  appearance, 
than  the  egg  from  which  they  fliould  be  hatched. 

It  is  beyond  a  doubt,  that  tiie  frogs  which  make  their 
appearance  at  this  time,  were  hatched  and  in  being  long 
befoie :  but  that  the  dry  feafons  had  injured  them,  and 
kept  them  fluggiihly  in  holes  or  coverts  ;  and  that  all  the 
min  does,  is  the  enlivening  them,  giving  them  new  fpirits, 
and  calling  them  forth  to  feek  new  habitations,  and  en¬ 
joy  the  element  they  were  dellined  in  great  part  to  live 
in.  ^  Theophrallus,  the  greatell  of  all  the  iiaturalills  of 
antiquity,  has  affirmed  the  fame  thing.  We  find  that 
the  error  of  fiippofnig  thefe  creatures  to  fall  from  the 
clouds  was  as  early  as  that  author’s  time  ;  and  alfo  that 
the  truth,  in  regard  to  their  appearance,  was  as  early 
known  ;  though,  in  the  ages  fiiice,  authors  have  takeij 
care -to  conceal  the  truth,  and  to  hand  down  to  us  the 
error.  We  find  this  venerable  fage,  in  a  fra‘mieiit  of 
his  on  the  generation  of  animals  which  appear  on  a  hid¬ 
den,  bantering  the  opinion,  and  aflerting  that  they  were 
hatched  and  living  long  befo.-e.  'ITe  world  owes",  how¬ 
ever,  to  the  accurate  Signior  Rcdi  the  great  proof  of 
this  truth,  which  Theophrallus  only  has  affirmed  :  for 
this  gentleman,  dilfeetiiig  fome  of  thefe  iicw-appearinr^ 
frogs;  found  in  their  flomaehs  herbs  and  other  iialf-di- 
geilcd  food  ;  and,  openly  fliowing  this  to  his  credulous 
countrymen,  alked  them  whether  they  thought  that  na¬ 
ture,  which  engendered,  according  to  their  opinion, 
thefe  animals  in  the  clouds,  had  alio  been  fo  provident 
as  to  engender  grals  there  for  their  food  and  iiourifli- 
ment  ? 

'i  o  the  laiiiing  of  frogs  we  ought  to  add  the  raining 
of  at  shop  trs  and  lacujTs^  which  have  fometinies  ap¬ 
peared  in  prodigious  numbers,  and  devoured  tlie  fruus 
of  the  eaitli.  I'here  has  not  been  the  lead  pretence  f  or 
the  fuppofing  that  thefe  animals  delceiided  from  tlie 
clouds,  but  that  they  appeared  011  a  luddeii  in  prodigi¬ 
ous  iinmbers.  The  natiiralill,  who  knows  the  many  ac¬ 
cidents  attending  the -eggs  of  thefe  and  other  tlieMike 
animals,  cannot  but  know  that  fome  feafons  will  prove 
particularly  favourable  to  tlic  hatcliiiig  tliem,  and  tlic 
prodigious  number  of  eggs  that  many  infecls  lay  could 
not  but  every  year  bring  us  fuch  abundance  of  the  younu, 
were  they  not  liable  to  many  accidents,  and  had  not  pro¬ 
vident  nature  taken  care,  as  in  many  plants,  to  continue 
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the  fpccles  by  a  very  numerous  (lock  of  fc.ds,  of  which 
perhaps  not  one  in  500  need  take  root  In  order  to  con¬ 
tinue  an  equal  number  of  plants.  As  it  is  thus  alfo  in 
rec^ard  to  infers,  it  cannot  but  happen,  that  if  a  favour¬ 
able  feafon  encourage  the  hatching  of  all  thofe  eggs,  a 
very  fmall  number  of  which  alone  were  iieceflary  to 
continue  the  fpccies,  we  miift,  in  fueh  feafons,  have  a 
proportionate  abundance  of  them.  There  appeared  a- 
bout  50  years  ago,  in  London,  fuch  a  prodigious  fwarm 
of  the  little  beetle  we  Call  the  lady-co'w^  that  the  very 
polls  in  the  ftrects  were  every^where  covered  with  them. 
But  thanks  to  the  progrefs  of  philofophy  among  us,  we 
had  no  body  to  alTert  that  it  rained  cow-ladics,  but  con¬ 
tented  ourfelves  with  faying  that  it  had  been  a  favour¬ 
able  feafon  for  their  eggs.  The  prodigious  number  of 
a  fort  of  grub  which  did  vail  mifehief  about  th.e  fame 
period  among  the  corn  and  grafs  by  eating  off  their 
roots,  might  alfo  have  been  fuppofed  to  proceed  from 
its  having  rained  gmbs  by  people  fond  of  making  every 
thing  a  prodigy ;  but  our  knowledge  in  natural  hillory 
alTured  iis>  that  thefe  were  only  the  hcxapode  worms  of 
the  common  hedge -beetle  called  the  cockchafer, 

'Phe  raining  of  fijhes  has  been  a  prodigy  alfo  much 
talked  of  in  France,  where  the  llrcets  of  a  towm  at  fome 
xllftance  from  Paris,  after  a  terrible  hurricane  in  the 
night,  which  tore  up  trees,  blew  down  houfes,  &c.  were 
found  in  a  manner  covered  with  filhes  of  various  fizcs. 
Nobody  here  made  any  doubt  of  thefe  having  fallen  from 
the  clouds  ;  nor  did  the  abfurdity  of  filh,  of  five  or  fix 
inches  long,  being  generated  in  the  air,  at  all  flartlc  the 
people,  or  fhake  their  belief  in  the  miracle,  till  they 
found,  upon  inquiry,  that  a  very  well-flocked  fifh-pond, 
which  flood  on  an  eminence  in  the  neighbourhood,  had 
been  blown  dry  by  the  hurricane,  and  only  the  great  fifli 
left  at  the  bottom  of  it,  all  the  fmaller  fry  having  been 
toffed  into  their  flrccts. 

Upon  the  w'hole,  all  the  fuppofed  marvellous  rains 
have  been  owing  to  fubflances  naturally  produced  on  the 
earth,  and  cither  never  having  been  in  the  air  at  all,  or 
only  carried  thither  by  accident. 

In  Silefia,  after  a  great  dearth  of  wheat  in  that  coun¬ 
try,  there  happened  a  violent  florm  of  wind  and  rain, 
and  the  earth  was  afterwards  covered,  in  many  places, 
with  fmall  round  feeds.  The  vulgar  cried  out  that  Pro¬ 
vidence  had  fent  them  food,  and  that  it  had  rained  mtU 
let :  but  thefe  were,  in  reality,  only  the  feeds  of  a  fpe- 
cies  of  veronica,  or  fpecd-well,  very  common  in  that 
country  ;  and  wliofe  feeds  being  jufl  ripe  at  that  time, 
the  wind  had  diflodgcd  them  from  their  capfiiles,  and 
fcattered  them  about.  In  our  own  country,  we  have 
hiflories  of  rains  of  this  marvellous  kind,  but  all  fabu¬ 
lous.  It  w^ac  once  faid  to  rain  Kvheai  in  Wiltfliirc  ;  and 
the  people  were  all  alarmed  at  it  as  a  miracle,  till  Mr 
Cole  fliowed  them,  that  what  they  took  for  wheat  was 
only  the  feeds  or  kernels  of  the  berries  of  ivy,  which  be¬ 
ing  then  fully  ripe,  the  wind  had  diflodgcd  from  the 
Tides  of  houfes,  and  trunks  of  trees,  on  which  the  ivy 
that  produced  them  crept. 

And  we  even  once  had  a  raining  of  fi flies  near  the 
coaft  of  Kent  in  a  terrible  hurricane,  with  thunder  and 
lightning.  The  people  who  faw  fmall  fprats  ft  re  wed 
all  about  afterwards,  would  have  it  that  they  hatl  fallen 
from  the  clouds  ;  but  thofe  who  confidercd  how  far  the 
kigh  winds  have  been  known  to  cany  the  fe  i-uater,  did 


not  wonder  that  they  fliould  be  able  to  carry  fmall  fifti 
with  it  fo  fmall  a  part  of  the  way. 

In  the  Philofophical  Traufaeftions  for  1782  we  have 
the  following  account  of  a  preternatural  kind  of  rain 
by  Count  de  Gioenl :  ‘‘  The  morning  of  the  24th  in- 
ftaiit  there  appeared  here  a  moft  Angular  phenomenom 
Every  place  expofed  to  the  air  vsras  found  wet  with 
a  coloured  cretaceous  grey  water,  which,  after  evapoia- 
ting  and  filtrating  away,  left  every  place  covered  with 
it  to  the  height  of  two  or  three  lines  ;  and  all  the  iron¬ 
work  that  was  touched  by  It  became  rufty. 

‘‘  The  public,  inclined  to  the  marvellous,  fancied  va¬ 
rious  caufes  of  this  rain,  and  began  to  fear  for  the  ani¬ 
mals  and  vegetables. 

In  places  where  rain-water  was  ufed,  they  abftain- 
ed  from  it :  fome  fufpedling  vitriolic  principles  to  be 
mixed  with  it,  and  others  predidling  fome  epidemical 
diforder. 

“Thofe  who  had  obferved  the  explofions  of  Etna  20 
days  and  more  before,  were  inclined  to  believe  it  origi¬ 
nated  from  one  of  them. 

“  The  ftiower  c^rt'ended  from  N.-jN.  E.  to  S.  3S.W. 
over  the  fields,  about  70  miles  in  a  right  line  from  the 
vertex  of  Etna. 

“  There  is  nothing  new  in  volcanos  having  thrown 
up  fand,  and  alfo  ftoncs,  by  the  violent  exjjanfive  force 
generated  within  them,  which  fand  has  been  carried  by 
the  wind  to  diftant  regions. 

“  But  the  colour  andfubtllty  of  the  matter  occafion- 
ed  doubts  concerning  its  origin  ;  which  increafed  from 
the  remarkable  circumftance  of  the  water  in  which  it 
came  incorporated  ;  for  which  reafons  fome  other  prin¬ 
ciple  or  origin  was  fufpC^led. 

“  It  became,  therefore,  neceflary  by  all  means  to  af- 
certain  the  nature  of  this  matter,  in  order  to  be  con¬ 
vinced  of  Its  origin,  and  of*  the  effedls  it  might  produce* 
This  could  not  be  done  without  the  help  of  a  chemical 
analyfis.  To  do  this  then  with  certainty,  I  endeavour- 
ed  to  colled  this  rain  from  places  where  it  was  mod 
probable  no  heterogeneous  matter  would  be  mixed  with 
it.  I  therefore  chofe  the  plant  called  braffica  capltata^ 
which  having  large  and  turned-up  leaves,  they  contain¬ 
ed  enough  of  this  coloured  water  :  many  of  thefe  I 
emptied  into  a  veffel,  and  left  the  contents  to  fettle  till 
the  water  became  clear. 

I'his  being  feparat^d  into  another  vefiel,  I  tried  it 
with  vegetable  alkaline  liquors  and  mineral  acids  ;  but 
could  obferve  no  decompoiition  by  either.  I  then  eva¬ 
porated  the  water  in  order  to  reunite  the  fubftanccs  that 
might  be  In  folution  ;  and  touching  it  again  with  the 
aforefaid  liquors,  it  fliowcd  a  flight  cftervefcence  with 
the  acids.  When  tried  with  the  fyriip  of  violets,  this 
became  a  pale  green  j  fo  that  I  was  perfuaded  it  con¬ 
tained  a  calcareous  fait.  With  the  decodidii  of  galls  no 
precipitation  was  produced. 

“  The  matter  being  afterwards  dried  in  the  lhade,  it 
appeared  a  very  fdbtlle  fine  earth,  of  a  cretaceous  co¬ 
lour,  but  inert,  from  having  been  diluted  by  the  rain. 

“  I  next  thought  of  calcining  it  with  a  flow  fire, 
and  it  afliimed  the  colour  of  a  brick.  A  portion  of 
this  being  put  into  a  eruelble,  I  applied  to  it  a  ftronger 
heat;  by  which  it  loft  alinoft  all  its  acquired  colour* 
Again,  I  expofed  a  portion  of  this  for  a  longer  time  to 
a  very  violent  heat  (from  which  a  vitrification  might  be 
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fxpeficci)  ;  k  remained,  however,  quite  Toft,  and  was 
eafily  bruifed,  but  returned  to  its  original  dullcy  co- 
^  lour. 

“  From  the  moft  accurate  obfervations  of  the  fmokc 
from  the  three  calcinations,  I  could  not  difeover  either 
colour  or  fmell  that  indicated  any  arfenical  or  fulphure- 
ous  mixture. 

“  Having  therefore  calcined  this  matter  in  three  por¬ 
tions,  with  three  different  degrees  of  fire,  I  prefeiited 
a  good  magnet  to  each  :  it  did  not  a6l  either  on  the 
firfl  or  fecoiid  ;  a  flight  attradlion  was  vifible  in  many 
places  on  the  third  :  this  perfuaded  me,  that  this  earth 
contains  a  martial  principle  in  a  metallic  form,  aud  not 
in  a  vitriolic  fubftnnce. 

'Fhe  nature  of  thefe  fubflanccs  then  being  difeover- 
ed,  their  volcanic  origin  appears  ;  for  iron,  the  more  it 
is  expofed  to  violent  calcination,  the  more  it  is  divided 
by  the  lofs  of  its  phlogiftic  principle ;  which  cannot 
naturally  happen  but  in  the  great  chimney  of  a  volcano. 
Calcareous  fait,  being  a  marine  fait  combined  with  a 
calcareous  fubftance  by  means  of  violent  heat,  cannot  be 
otherwife  compofed  than  in  a  volcano. 

“  As  to  their  dreaded  effeds  on  animals  and  vege¬ 
tables,  every  one  knows  the  advantageous  life,  in  medi¬ 
cine,  both  of  the  one  and  the  other,  and  this  in  the 
fame  form  as  they  are  thus  prepared  in  the  great  labo¬ 
ratory  of  nature. 

«  Vegetables,  even  in  flower,  do  not  appear  in  the 
leafi:  macerated,  which  has  formerly  happened  from  on¬ 
ly  fhowers  of  fand. 

How  this  volcanic  produftlon  came  to  be  mixed 
with  water  may  be  conceived  in  various  ways. 

‘‘  iEtna,  aboAit  its  middle  regions,  is  generally  fur- 
rounded  with  clouds  that  do  not  always  rife  above  its 
fummit,  which  is  2900  paces  above  the  level  of  the  fea. 
This  matter  being  thrown  out,  and  defeending  upon 
the  clouds  below  it,  may  happen  to  mix  and  fall  in  min 
with  them  in  the  ufual  way.  It  may  alfo  be  conje<flii- 
red,  that  the  thick  fmoke  which  the  volcanic  matter 
contained  might,  by  its  rarefa<ffion,  be  carried  in  the 
atmofphere  by  the  winds  over  that  trad  of  country  ; 
and  then  cooling  fo  as  to  condenfe  and  become  fpecifi- 
cally  heavier  than  the  air,  might  defeend  in  that  colour¬ 
ed  rain. 

“  I  mufl,  however,  leave  to  philofophers  (to  whom 
the  knowledge  of  natural  agents  Ixlongs)  the  examina¬ 
tion  and  explanation  of  fuch  phenomena,  confining  my- 
felf  to  obfervation  and  chemical  experiments.’’ 

Rain,  a  well  built  and  fortified  town  of  Bavaria,  one 
of  the  keys  of  this  cledorate,  on  the  Lech,  20  miles 
weft  of  Ingolftadt.  N.  Lat.  48.  51.  E.  Long,  ii* 
12. 

R jis-Blnt  See  Cxjculus,  n^S. 

RAINBOW.  Sec  Optics,  Part  II.  Sed.  I.  §  1. 

In  the  Philofopliical  Tranfadions  for  1793,  we  have 
ihe  following  account  of  two  rainbows  feen  by  the  Rev. 
Mr  St  urges. 

“  On  the  evening  of  the  9th  of  July  1792,  between 
feven  and  eight  o’clock,  at  Alverftoke,  near  Gofport, 

the  fea-coaft  of  Hampfhire,  there  came  up,  in  the 
fouth-eaft,  a  cloud  with  a  thunder-fhower  ;  while  the 
fun  fiionc  bright,  low  in  the  horizon  to  the  nortli- 
v/eft. 

^Platc  In  this  fliower  two  primar)*  rainbows  appeared, 

ccccxxviu  concentric,  but  touchina  each  other 

VoL.XV.  PmIL 


RAT 

at  A,  in  the  fouth  part  of  the  horizon  ;  with  a  fecon-  Rainbow, 
dary  bow  to  each,  DE  andDF  (thelaft  very  faint,  but 
difcernlble),  which  touched  likewife  nt  D.  Both  the 
primar)-  \yere  ver}*  vivid  for  a  confiderablc  time,  and  at 
different  times  nearly  equally  fo  ;  but  the  bow  AB  was 
moft  permanent,  was  a  larger  feginent  of  a  circle,  and  at 
laft,  after  the  other  had  vanifhed,  became  alm^ft  a  femi- 
circle  ;  the  fun  being  near  fetting.  It  was  a  perfed 
calm,  and  the  fea  was  as  fmooth  as  glafs. 

“  If  I  might  venture  to  offer  a  folution  of  this  ap¬ 
pearance,  it  would  be  as  follows.  I  confider  the  bow 
AB  as  the  true  one,  produced  by  the  fun  itfelf ;  and 
the  other,  AC,  as  produced  by  the  refledion  of  the  fun 
from  the  fea,  which,  in  its  pcrfedly  fmooth  ftate,  aded 
as  a  fpeciiliim.  'Fhe  diredion  of  the  fea,  between  the 
Ifle  of  Wight  and  the  land,  was  to  the  north-weft  in  a 
line  with  the  fun,  as  it  was  then  fituated.  The  image 
refleded  from  the  water,  having  its  rays  iffuing  from 
a  point  lower  tlian  the  real  fun,  and  in  a  line  coming 
from  beneath  the  horizon,  would  confequently  form  a 
bow  higher  than  the  true  one  AB.  And  the  fhorce, 
by  which  that  narrow^  part  of  the  fea  is  bounded,  w'ould 
before  the  fun’s  adual  fetting  intercept  its  rays  from 
the  furface  of  the  water,  and  caufe  the  bow  AC,  w’hich 
I  fuppofe  to  be  produced  by  the  refledion,  to  difappear 
before  the  other.” 

The  marine  or  fea  bow  is  a  plienomenon  which  may 
be  frequently  obferved  in  a  much  agitated  fea,  and  is 
occafioned  by  the  wand  fw'ecping  part  of  the  waves,  and 
carr)'ing  them  aloft ;  w'hicli  when  they  fall  down  arc 
refraded  by  the  fun’s  rays,  which  paint  the  colours  of 
the  bow  juft  as  In  a  common  fliower.  Thtfe  bow's  are 
often  feen  w'hcn  a  vclfcl  is  failing  with  conliderable 
force,  and  daihing  the  w'aves  around  her,  which  are 
raifed  partly  by  the  action  of  the  fliip  and  partly  by 
the  force  of  the  wind,  and,  falling  down,  they  form  a 
rainbow;  and  they  are  alfo  often  occafioned  by  tkc 
dafliing  «f  the  waves  agaiiiil  the  rocks  on  fhorc. 

In  the  Philofopliical  Tranfadioiis,  it  is  obfened 
by  F.  Boiirzes,  that  the  colours  of  the  marine  rain¬ 
bow  are  lefs  lively,  lefs  dillind,  and  of  fhorter  con¬ 
tinuance,  than  thofe  of  the  common  bow' ;  that  there 
are  fcarce  above  two  colours  diftingiiifliable,  a  dark  yel¬ 
low  on  the  fide  next  the  fun,  and  a  pale  green  on  the 
oppofitc  fide.  But  they  are  more  numerous,  there  be¬ 
ing  fometimes  20  or  30  feen  together. 

To  this  clafs  of  bows  may  he  referred  a  kind  of  white 
or  colourlcfs  rainbows, wdiich  Meiitzeliiis  and  others  affiriu 
to  have  feen  at  noon-day.  M.  Marlotte,  in  his  fourth 
I^ai  de  Ph^iqu^^^  fays,  thefe  \>o\vs  are  fonne^i  in  mills, 
as  the  others  are  in  fliowers;  and  adds,  that  he  has  feen 
fevcral  both  after  fun-rifing  and  in  the  night.  The 
W'ant  of  colours  he  attnLutes  to  the  finalhicfs  of  the  va¬ 
pours  w'liich  compofe  the  mift  ;  but  perhaps  it  is  rather 
from  the  exceeding  tenuity  of  the  little  veficiilx  of  the 
vapour,  which  being  only  little  w'atery'  pellicles  bloat- 
cd  with  air,  the  rays  of  light  undergo  hut  little  refrac¬ 
tion  in  pafTing  out  of  air  into  them  ;  too  little  to  fepi- 
rate  the  diflVrently  coloured  rays,  ^c.  Hence  the  ra) » 
are  refleifted  from  them,  coinjjeunded  as  they  came,  that 
is,  white.  Robault  mentions  *  coloured  rainbow's  on  *  c/ 
the  grafs  ;  formed  by  the  refra6liohs  of  the  fun’s  rays 
in  the  morning  dcw%  Rainbow's  have  been  alfo  jirodli- 
ced  by  the  refleclion  of  the  fun  from  a  river  ;  and  In 
the  Philofophicnl  Tranfadtions,  Vol.  L.  p.  291..  we 
5  G  have 
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an  r^ccovx.t  of  a  rtilnbow,  Anch  mull  have  bccii^ 

t - - ^orined  by  the  cxbalal'ons  frcMn  the  city  of  I.ondon, 

when  the  Am  h:ul  been  fot  20  minutes,  and  confequent- 
ly  the  centre  of  the  bow  was  above  the  hoii/.oii.  The 
colours  were  the  fame  as  in  the  common  rainbow,  hut 
fainter. 

It  has  often  been  made  a  fubjedl  of  inquiry  arr.ong  the 
curious  how  there  came  to  be  no  rainbow  before  the 
hood,  which  is  thought  by  fomc  to  have  been  the  cafe 
Troin  its  being  made  a  iign  of  the  covenant  which  theDei- 
t  y  was  pleafed  to  make  with  man  after  that  event.  Mr 
Wliitebnrft,  in  his  Inquiry  into  the  Original  State  and 
Fennation  of  the  Earth,  p.  173,  &c.  endeavours  to  efta- 
Idifli  it  as  a  matter  of  great  probability  at  leaft,  that  the 
antediluvian  atmofpliei'C  was  fo  uniformly  temperate  as 
sever  to  be  fubjeefi:  to  florms,  tempefts,  or  rain,  and  of 
courfe  it  could  never  exhibit  a  rainbow.  For  our  own 
part,  wc  cannot  fee  bow  the  earth  at  that  period  coukl  do 
without  rain  any  more  than  at  prefent  ;  and  it  appears 
to  ns  from  Scripture  equally  probable  that  the  rainlx)w 
was  feen  before  the  flood  as  after  it.  It  was  then,  how¬ 
ever,  made  a  token  of  a  certain  covenant ;  and  it  would 
uhqiieAionably  do  equally  well  for  that  purpofe  if  it  had 
txKled  before  as  if  it  had  not. 

Lunar  Rainboiv,  The  moon  fometimes  alfo  exhi- 
bits  the  phenomenon  of  an  iris  or  rainbow  by  the  re- 
fradion  of  her  rays  in  drops  of  rain  in  the  night-time. 
'This  phenomenon  is  very  rare.  In  the  Phllofophical 
dVanfiaions  for  1783,  however,  we  have  an  account  of 
three  feen  in  one  year,  and  all  in  the  fame  place,  com- 
municrited  in  two  letters  by  Marmadiike  d'unilall,  Efq. 
d'lie  firll  was  feen  .27th  February  1782,  at  Greta 
Bridge,  Y'orklhlre,  between  feven  and  eight  at  night, 
and  appeared  “  in  tolerably  diflind  colours,  fimilar  to  a 
folar  one,  but  more"  faint  :  the  orange  colour  feemed  to 
predominate.  It  happened  at  full  moon  ;  at  whieh  time 
alone  they  are  faid  to  have  been  alw'ays  feen.  Thtmgh 
Ariilotle  is  faid  to  have  obferved  two,  and  fame  others 
have  been  feen  by  Suellius,  &c.  I  can  only  find  two  de- 
feribed  with  any  accuracy  ;  viz.  one  by  Plot,  in  his  Hi- 
Aory  of  Oxfordfhire,  feen  by  him  .in  1675,  though 
without  colours  ;  the  other  feen  by  a  Derbyihirc  gen¬ 
tleman  at  GlapwcU,  near  ChcAei field,  deferibed  by 'J'ho- 
*renw,  and  inferted  in  N**  33 1 .  of  the  Philofophical  Tranf- 
a.dtons  ;  this  was  about  Chrillmas,  1710,  and  faid  to 
have  had  all  the  colours  of  the  Iris  Solaris.  The  night 
was  windy  y  and  though  there  was  then  a  drizzling  rain 
and  dark  cloud,  in  which  the  rainbow  was  rcfledcd,  it 
proved  afterwards  a  light  frolb” 

Two  others  were  afterwards  feen  by  Mr  TunAall  ; 
one  on  July  the  30th,  about  t  \  o’clock,  which  laded 
about  a  quarter  of  an  hour,  without  colours.  The  other, 
which  appeared  on  Friday  Oftober  18.  was  “  perhaps 
the  mod  extraordinary  one  of  the  kind  ever  feen.  It 
was  hrd  vlfible  about  nine  o’clock,  and  continued,  tho’ 
\vith  very  diderent  degrees  of  brilliancy,  till  pad  two. 
At  fil'd,  though  a  drongly  marked  bow,  it  was  without 
colours ;  but  afterwards  they  were  veiy  confpiciious 
and  vivid  in  the  fame  form  as  in  the  folar,  though  faint- 
'  r ;  the  red,  green,  and  purple,  were  mod  didinguidi- 
able.  About  twelve  it  was  the  mod  folendid  in  ap¬ 
pearance  ;  its  arc  was  confiderably  a  fraaller  fegment  of 
a  circle  than  a  folar  ;  its  fouth-ead  limb  Ard  began  to 
fail,  arid  a  confiderable  time  before  its  Anal  extindlion  : 
dw  wind  was  very  high,  nearly  due  wed,  mod  pan  of 


the  time,  accompanied  with  a  drizzling  rain.  It  is  a 
Angular  circumdancc,  tliat  three  of  thefc  phenomena 
Aiould  have  been  feen  in  fo  Aiort  a  time  in  one  place,  as 
they  have  been  edeemed  everfince  the  time  of  Aridotle, 
who  is  faid  to  have  been  the  Ard  obferver  of  them, 
and  faw  only  two  in  50  years,  and  Ance  by  Plot  and 
I’horelby,  almod  the  only  two  Englifli  authors  who 
have  fpoke  of  them,  to  be  exceeding  rare.  They  feein 
evidently  to  be  occafioned  by  a  refraction  in  a  cloud  or 
turbid  atmofphere,  and  in  general  are  indications  of 
dormy  and  rainy  weather  :  fo  bad  a  feafoii  as  the  late 
fummer  having,  I  believe,  feldom  occurred  in  England, 
Thorefby,  indeed,  fays,  the  one  he  obferved  was  fiic- 
ceeded  by  feveral  days  of  Ane  ferene  weather.  One 
particular,  rather  Angular,  in  the  fecond,  viz.  of  July 
tlie  30th,  was  Its  being  Ax  days  after  the  full  of  the 
moon;  and  the  lad,  though  of  fo  long  a  duration,  \vae 
three  days  before  the  full ;  that  of  the  27th  of  Eebrii- 
ary  w^as  exaAly  at  the  full,  which  ufed  to  be  judged  the 
only  time  they  could  be  feen,  though  in  the  Encyclo- 
|/edia  then*  is  an  account  that  Weidlcr  obferved  one  in 
1719,  ill  the  Ard  quarter  of  the  moon,  with  faint  co¬ 
lours,  and  in  very  calm  \veather.  No  lunar  iris,  I  over 
heard  or  read  of,  laded  near  fo  long  as  that  on  the  1 8tk 
indant,  either  with  or  without  colours.” 

In  the  Gentleman’s  Magazine  for  Auguft  1788  wc 
have  an  account  of  a  lunar  rainbow  by  a  correfpondent 
who  faw  it.  “On  Sunday  evening  the  :7th  of  Au- 
gud  (fays  he),  after  two  days,  on  both  of  which,  par¬ 
ticularly  the  former,  there  had  been  a  great  deal  of 
rain,  together  with  lightning  and  thunder,  jnd  as  the 
clocks  were  Ariking  nine,  23  hours  after  full  moon, 
looking  through  my  window,  I  w'as  driick  with  the  ap¬ 
pearance  of  fomcthing  in  the  fizy,  v.ducli  feemed  like  a 
rainbow.  Having  never  feen  a  rainbow  by  night,  I 
thought  it  a  very  extraordinary  phenomenon,  and  ha- 
dened  to  a  place  where  there  were  no  buildings  to  oh- 
iiruti  my  view  of  the  hemifphere  :  here  I  found  that 
the  phenomenon  was  no  other  than  a  lunar  rainbow  ; 
the  moon  was  truly  ‘  walking  in  hrightnefs,’  brilliant 
as  Ale  could  be  ;  not  a  cloud  was  to  be  fee'n  near  her  ;  ‘ 
and  over-againd  her,  toward  the  north-wed,  or  perhaps 
ratheV  more  to  the  north,  was  a  rainbow,  a  vad  arch, 
perfe6l  in  all  its  parts,  not  interrupted  or  broken  as- 
rainbows  frequently  arc,  but  unremittedly  viAblc  from 
one  horizon  to  the  other.  In  order  to  give  fome  idea 
of  its  extent,  it  is  nccedary  to  fay,  that  as  I  dood  to¬ 
ward  the  wedern  extremity  of  the  pariAi  of  Stoke 
Newington,  it  feemed  to  take  its  rife  from  the  wed  of 
Hampdead,  and  to  the  end,  perhaps,  in  the  river  Le'a, 
the  cadern  boundary^  of  'Pottenham ;  its  colour  was 
white,  cloudy,  or  greyiAi,  but  a  part  of  its  weAern  leg' 
feemed  to  exhibit  tints  of  a  faint  fickly  green.  I  con¬ 
tinued  viewing  it  for  fome  time,  till  it  began  to  rain  ; 
and  at  length  the  rain  increafing,  and  the  Iky  growing 
more  hazy,  I  returned  home  about  a  quarter  or  20  mi¬ 
nutes  pad  nine,  and  in  ten  minutes  came  out  again  ;  but 
by  that  time  all  was  over,  the  moon  was  darkened  by 
clouds,  and  the  rainbow  of  coiirfe  vanifhed.” 

Marine  RjiJNBOfr,  or  Sea^bonv,  Seethe  article  Rain¬ 
bow. 

RyiiNBOJtStone.  Sec  MooN-Stone. 

RAISINS,  grapes  prepared  by  fiiffering  them  to 
remain  on  the  vine  till  they  are  pcrfedlly  ripe,  and  then 
drying  them  in  the  fun>  or  by  tlie  heat  of  an  oven. 
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'1  he  difference  between  rnifms  dried  In  the  fun  and 
ihofe  dried  in  ovens,  is  very  obvious  ;  the  former  enre 
fvveat  and  pleafant,  but  the  latter  have  a  latent  acidity 
with  the  fweetnefe  that  under*  them  much  lefs  agree¬ 
able. 

The  <^ommon  way  of  dryii\g  grapes  for  raifins,  is  to 
tie  two  or  three  bunches  of  them  together  while  yet  <  n 
the  vine,  and  dip  them  into  a  hot  lixivium  of  wood- 
ufhts,  with  a  little  of  the  oil  of  olives  in  it.  I'his  dif* 
pofes  them  to  flirink  and  wrinkle  ;  and  after  this  they 
are  left  on  the  vine  three  or  four  days  feparated  on 
Hicks  in  an  hori^,ontal  fit  nation,  and  then  dried  in  the 
fun  at  leifure,  after  bthig  cut  from  the  tree.  The  fincll 
and  bell  raiiins  are  thofe  called  in  fome  places  Damof- 
cus  and  Juhe  rajins  ;  v.hicli  are  diffingnifhcKi  from  the 
others  by  their  fize  and  figure  :  they  arc  fiat  and 
wrinkled  on  the  furface,  loft  and  juicy  within,  and  near 
an  inch  long  ;  and,  when  frelh  and  growing  on  the 
bunch,  are  of  the  frze  and  fliape  of  a  large  olive. 

The  railiiis  of  the  fun,  and  jar-raifms,  are  all  dried 
by  the  lieat  of  the  fun  ;  and  thefe  are  the  forts  ufed  in 
medicine.  However,  all  the  kinds  have  much  the  fume 
virtues  :  they  are  all  nutritive  and  ballamic  ;  they  are 
allowed  to  be  attenuant,  are  faid  to  be  good  in  ncpliri- 
tlc  complaints,  and  are  an  ingredient  in  pedloral  decoc- 
•tions :  in  which  cafes,  as  alfo  in  all  others  wlicre  allrin- 
gency  is  not  required  of  tlicm,  they  fliould  have  the 
•iioiies  carefully  taken  out. 

HAisiN-lVifie,  See  Wine. 

RAKKATH  (anc.  geog.),  a  town  of  Upper  Ga¬ 
lilee,  thought  to  be  'Hljerias,  (Talmud)  ;  but  this  is 
•denied  by  Rtlaad,  who  fays  that  Rakkath  was  a  town 
'of  the  tribe  of  Naphthali. 

RAKE  is  a  well  known  inftrument  with  teeth,  by 
which  the  ground  is  divided.  See  Agriculture, 

P* 

Rake  alfo  means  a  loofe,  diforderly,  vicious,  and 
though  tlefs  fellow. 

Rake  of  a  Ship^  is  all  that  part  of  her  hull  whicli 
hangs  over  both  ends  of  her  keel.  That  which  is  be¬ 
fore  is  called  the  fo*’e  rahe^  or  rake  fjr^ivardy  and  that 
part  which  is  at  the  fetting  on  of  the  Hern-poll  is  call¬ 
ed  the  rake-afty  or  after<ward. 

RALEIGH  (Sir  Walter),  fourth  fon  of  Walter 
Raleigh,  Efq;  of  Fardel,  in  the  parifli  of  Cornwood  in 
Devonfhire,  wtrs  born  in  1552  at  Hayes,  in  the  parifli 
of  Budley,  a  farm  belonging  to  his  father.  About  the 
year  1568,  he  was  fent  to  Oriel  college  in  Oxford, 
where  he  continued  but  a  fliort  time  ;  for  in  the  follow¬ 
ing  year  he  embarked  for  France,  being  one  of  the 
hundred  volunteers,  commanded  by  Henry  Cliamper- 
•11011,  who,  with  other  Englifli  troops,  were  fent  by 
-t|ueeii  Elifabeth  to  aflill  the  queen  of  Navarre  in  de¬ 
fending  the  Proteflants.  In  this  fervice  he  continued 
for  five  or  fix  ycais  ;  after  which  lie  returned  to  Lon¬ 
don,  and  probably  rdided  in  the  Middle  Temple.  But 
his  entcrprifuig  genius  would  not  fuffer  him  to  remain 
long  in  a  Hate  of  inadlivity.  Jn  1577  or  1578,  he 
embarked  for  the  Low  Countries  with,  the  troops  fent 
by  the  queen  to  afliH  the  Dutch  aguiiiH  the  Spaniards, 
and  probably  flinred  the  gloiy  of  the  decifive  victory 
over  Don  John  of  Aiiftria  in  1578.  On  his  return  to 
England,  a  new  enterprife  engaged  his  attention.  I*Iis 
halt-brother.  Sir  Humphrey  Gilbert,  having  obtained  a 
patent  to  plant  and  inhabit  fome  parts  of  North  Arne- 
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rlea,  Mr  Raleigh  ciiibarked  in  this  ndvcntiirc  ;  but, 
meeting  with  a  Spanlfli  fleet,  after  u  fmait  engagement 
they  rttiirncd,  without  fnccefs,  in  1579. 

'’ilie  following  year,  the  king  of  Spain,  in  conjunc¬ 
tion  with  the  pope,  liaving  proje^Ied  a  total  conqucH 
'of  the  Englifli  dominions,  fent  tioeps  to  Ireland  to  yf- 
fifl  the  De-fmonds  in  the  MttiiHer  rebellion.  Raleigh 
obtained  ii  captain's  comiiuflion  under  Lord  Grey  of 
Wilton,  then  deputy  of  Ireland,  and  embarked  tor  that 
kingdom  ;  where,  by  liis  conduct  and  rcfolution,  he  was 
principally  iiillrmnental  in  putting  an  end  to  the  rebel¬ 
lions  attempt.  He  retuined  to  Eiighmd  ;  and  attract¬ 
ed  tlie  notice  of  queen  Elilaheth,  owing,  as  arc 
told  in  Nauntoii’s  t'ragmeata  Regidia,  to  the  following 
accidental  piece  of  gallantry.  The  tpieen,  as  file  was 
one  day  taking  a  walk,  being  flopped  by  a  yi/yZy  place 
in  the  road,  (uir  gallant  young  ioldier  took  oH  his  new 
plidh  mantle,  and  fpread  it  on  the  ground.  Her  ma- 
jetty  trod  gently  over  the  fair  f(X>t-cl<Rh,  furprifed  and 
plc'ifed  with  the  ndvrutiire.  He  was  a  hanJfome  man, 
and  remarkable  for  his  gentility  of  addrefs. 

'^rhe  queen  admitted  him  to  her  court,  and  employed 
him  flrfl  ius  an  attendant  on  the  Fiencli  anibail.idor  Si¬ 
nner  on  his  I'cturn  home,  and  afterward  to  cfcort  the 
duke  of  Anjou  to  Antwerp.  During  this  cxcurfioii  he 
became  perfonally  known  to  the  ])nnce  ol  Orange ; 
from  whom,  at  his  return,  he  brought  fjKclal  acknow¬ 
ledgments  to  the  queen,  who  now  frequently  eonverfed 
with  him.  But  the  inactive  life  of  a  com  tier  did  not 
fuit  the  entcrprifuig  fpirit  of  Mr  Raleigh,  lii  the  year 
J583,  he  embarked  with  his  bnither,  Sir  Hiimplirey 
Gilbert,  on  a  fecond  expedition  to  New'foundlaad,  in  a 
(hip  called  the  Ra/eigk,  which  he  built  at  liis  own  ex- 
pence  ;  but  was  obliged  to  return  on  account  of  an  in¬ 
fectious  dillempcr  on  board.  He  was,  however,  fl> 
little  affected  by  this  difappointmenr,  that  he  now  laid 
before  the  queen  and  council  a  propofal  ior  exploring 
the  continent  of  North  America;  and  in  1584  obtaiiud 
a  patent  empow  criiig  him  to  poflefs  fuch  countries  as  he 
fliould  difeover  in  that  part  of  the  globe.  Accordingly' 
Mr  Raleigh  fitted  out  tw’o  Paips  at  his  own  expence, 
which  failed  iu  the  month  of  April,  and  returned  to 
England  about  the  middle  of  September,  reporting  that 
they  had  difeovered  and  taken  poflefiion  of  a  fine  coun- 
tiy  called  IVindangocoay  to  which  the  queen  gave  the 
name  of  Virgtma*  About  this  time  he  was  ele'icd 
knight  of  the  fliire  for  the  county  of  Devon,  and  fooii 
after  received  the  honour  of  knighthood  ;  and  to  en¬ 
able  him  to  cairy  on  his  dcfigns  abroad,  the  queen 
granted  him  a  patent  for  licenfmg  the  venders  of  wine 
tliroughout  the  kingdom.  In  1  n85  he  fent  a  fleet  of 
feven  fliips  to  Virginia,  coinnanded  by  his  relation  Sir 
Richard  Greenville,  who  left  a  colony  :it  Roanah  of  107 
perfons,  under  the  government  of  Mr  Lane;  and  by  the 
dlabliflimciitof  this  cvlony  he  lint  imported  tobacco  into 
England.  Sec  Nicoiuana.  In  the  fame  year  Sir  AVal- 
tcr  Raleigh  obtained  a  grant  of  12,000  acres  of  tho 
forfeited  lands  in  the  county  of  Coike  in  Ireland. — 
About  the  fame  time  he  was  made  fcnefchal  of  the 
duchy  of  Cornwall,  and  vv'urdeii  of  the  Ihnuieries ;  and 
grew  into  fncli  favour  w^  tli  tiie  queen,  that  even  I.ei* 
cefter  was  jealous  of  liis  influence. 

In  1587,  he  fent  another  colony  of  150  men  to  Vir¬ 
ginia,  with  a  governor,  Mr  John  Wliitc,  and  12  afliH- 
ants.  About  this  time  wc  fin'd  our  kniglit  diflingiiilh- 
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Ralc'^^h  c(l  by  the  titles  of  Captain  of  the  queen* s  gue;rJsy  and 
'  J^icuienant  general  of  Cornwall.  From  this  period  to  the 
year  I59*^>  he  was  coiitinuHlly  engaged  in  projeftiiig 
new  expeditions,  lending  fuccours  to  colonies  abroad, 
defending  the  kingdom  from  the  infults  of  the  Spani- 
.irds,  and  traiifa^f^ing  parliamentary  bufinefs,  with  equal 
abillly  and  refoliitioii.  Whilft  thus  employed,  he  was 
publicly  charged,  in  a  libel  written  by  tlie  infamous 
Jefiiit  Parfoiis,  with  being  an  Athelft  ;  a  grouiidltfs 
and  ridiculous  imputation.  In  1594,  he  obtained  from 
the  queen  a  grant  of  the  manor  of  Sherborne  in  Dor- 
fetlhire,  where  he  built  a  magnificent  houfe  t  but  Sir 
Walter  fell  under  the  queen's  dilpleafure  on  aecount  of 
an  intrigue  with  the  daughter  of  Sir  Nieholas  Throg¬ 
morton,  one  of  the  maids  of  honour ;  however,  he  mar¬ 
ried  the  lady,  and  lived  with  her  in  great  conjugal  har¬ 
mony.  During  his  difgrace  at  court,  he  projected  the 
eonqueft  of  Guiana  in  South  America,  and  in  1595 
failed  for  that  countiy  ;  of  which  having  taken  poflef- 
lion,  after  defeating  the  Spaniards  who  were  fettled 
there,  he  returned  to  England  the  fame  year,  and  foon 
after  publifiied  an  account  of  his  expedition.  In  the 
following  year  he  was  one  of  the  admirals  in  the  fuecefs- 
ful  expedition  againft  Cadiz,  under  the  command  of 
Howard  and  the  earl  of  Efl'ex  ;  and  in  1597  he  failed 
with  the  fame  commanders  againil  the  Azores.  Soon 
after  thefe  expeditions,  we  find  him  alTiduoufly  engaged 
in  parliamentary  bufinefs,  and  a  dillinguiflied  perfouage 
in  jouils  and  tournaments.  In  1600  he  was  fent  on  a 
joint  embaffy  with  Lord  Cobham  to  Flanders,  and  at 
his  return  made  governor  of  Jeifey. 

Queen  Elifabeth  died  in  the  beginning  of  the  year 
1603  ;  and  with  her  Raleigh’s  glory  and  felicity  funk, 
never  to  rife  again.  Upon  the  accefiion  of  James,  Sir 
Walter  loft  his  intereft  at  court,  was  llripped  of  his  pre¬ 
ferments,  and  accufed  of  a  plot  againft  the  king.  He 
was  arraigned  at  Winchefter,  and,  on  his  trial,  iiifulted 
by  the  moft  ftiocking  brutality  by  the  famous  Coke, 
attorney-general,  wbofe  fophiftical  vociferation  intliien- 
ced  the  jury  to  convicft  him  without  the  leaft  proof  of 
guilt.  After  a  month’s  imprifonment,  however,  in  daily 
expectation  of  his  execution,  he  was  reprieved,  and  fent 
to  the  Tower  ;  and  his  titates  were  given  to  Car,  earl  of 
Somerfet,  the  king’s  favourite.  During  this  confine¬ 
ment,  he  wrote  many  of  his  moft  valuable  pieces,  parti- 
rulaily  his  Hiftoiy  of  the  World.  In  March  1615,  af¬ 
ter  16  years  imprifonment,  he  obtained  his  liberty,  and 
immediately  began  to  prepare  for  another  vo}^ge  to 
Guiana.  In  /Uiguft  1616,  the  king  granted  himavery^ 
ample  commiftiun  for  that  purpofe ;  and  in  July  the 
»  year  following,  he  failed  from  Plymouth  :  but,  ftrange 

as  it  may  appear,  it  is  moft  certain  that  the  whole 
feherne  was  revealed  to  the  Spaniards  by  the  king  him- 
felf,  and  thus  neceftarily  ix:ndercd  abortive. 

He  returned  to  England  in  1618,  where  he.  was  foon 
after  feized,  iinprifonal,  and  beheaded  ;  not  for  any  pre¬ 
tended  mifdemeanor  on  the  late  expedition,  but  in  con- 
fequence  of  his  former  attainder.  The  truth  of  the 
matter  is,  he  was  facrificedby  the  pufillanimous  monarch 
to  appeafe  the  Spaniards  ;  who,  whilft  Raleigh  lived, 
thought  every  part  of  their  dominions  in  danger.  He 
was  executed  in  Old  Palace  Yard,  and  buried  in  St 
Margaret’s  adjoining,  in  the  66th  year  of  his  age.  Flis 
behaviour  on  the  fcaffold  was  manly,  uuaffefted,  cheer¬ 
ful,  and  eafy.  Being  aflced  by  the  executioner  which 
'way  he  would  lay  his  head,  he tinfwcrcd,  So  the  heart 


be  right,  it  is  no  matter  which  way  the  head  llcsd^  He  Rallut/ 
was  a  man  of  admirable  parts,  extenfive  knowledge,  un-  — -v”* 
daunted  refokition,  and  llridl  honour  and  honelly.*  He 
was  the  author  of  a  great  many  works,  fome  of  which 
have  not  been  printed. 

RALLUS,  the  Rail,  in  ornithology;  a  genus  be¬ 
longing  to  the  order  of  grall^e.  The  beak  is  tliickeft  at 
the  bafe,  comprefled,  equal,  acute,  and  fomewhat  fharp 
on  the  back  near  the  point  ;  the  noftrlls  are  oval ;  the 
feet  have  four  toes,  witliout  any  web  ;  and  the  body  is 
comprefied.  Mr  Latham,  iii  his  Index  Ornitholcgicus^ 
enumerates  24  fpecies,  befides  fome  varieties.  They 
are  chiefly  dillinguiflied  by  their  colour.  “  Tliefe  birds 
(fays  Buftbn)  conftitute  a  large  family,  and  their  ha¬ 
bits  are  different  from  thofe  of  the  other  fliore-birds, 
which  refidc  on  fands  and  gravel.  The  rails,  on  the 
contrary,  inhabit  only  the  flimy  margins  of  pools  and 
rivers,  efpeclally  low  grounds  covered  with  flags  and 
other  large  maiih  plants.  This  mode  of  living  is  habi¬ 
tual  tmd  common  to  all  the  fpecies  of  water-rails.  The 
land  rail  frequents  meadows,  and  from  the  difagrecablc 
cr)',  or  rather  rattling  in  the  throat  of  this  bird,  is  de¬ 
rived  the  generic  name.  In  all  the  rails,  the  body  is 
Ilender,  and  Ihrunk  at  the  Tides  ;  the  tall  extremely 
fhort ;  the  head  fmall  ;  the  bill  pretty  like  that  of  the 
gallinaceous  kind,  though  much  longer,  and  not  fo 
thick  ;  a  portion  of  the  leg  above  the  knee  is  bare ;  the 
three  fore -toes  without  membranes,  and  very  long  ;  they 
do  not,  like  other  birds,  draw  their  feet  under  their  bel¬ 
ly  in  flying,  but  allow  them  to  hang  down ;  their  wings 
are  fmall  and  veiy  concave,  and  their  flight  is  fhort. — 

They  feem  to  be  more  diffiifed  than  varied ;  and  nature 
has  produced  or  tranfported  them  over  the  moft  diftant 
lands.  Captain  Cook  found  them  at  the  Straits  of  Ma¬ 
gellan  ;  in  difterent  iflands  of  the  fouthern  hemlfphere> 
at  Anainoka,  at  Tanna,  and  at  the  ifle  of  Norfolk.  In 
the  Society  Iflands  there  are  two  fpecies  of  rails ;  a  lit¬ 
tle  black  fpotted  one,  (pooa-nee)^  and  a  little  red-eyed 
one  (mat-ho').  It  appears  that  the  two  acolins  of  Fer¬ 
nandez,  which  lie  denominates  water-quads^  are  of  a 
fpecies  of  rails  peculiar  to  the  great  lake  of  Mexico.— 

'Ilic  colins,  which  might  be  confounded  with  ihcfe,  are 
a  kind  of  partridges.”  The  principal  are, 

I .  The  aquaticiis,  or  water-rail,  is  a  bird  of  a  long 
{lender  body,  w  ith  (hort  concave  wings.  It  ddiglits 
lefs  ill  flying  than  running  :  which  it  does  very  fwiftly 
along  the  edges  of  brooks  covered  with  buflies :  as  it 
ruHS,  it  every  now  and  then  flirts  up  its  tall,  and  in  . 
flying  hangs  down  its  legs ;  actions  it  has  in  common--» 
with'  the  water-hen.  Its  weight  is  four  ounces  and  a 
half.  The  length  to  the  end  of  the  tail  is  12  inches  ; 
the  breadth  16.  The  bill  is  fleiider,  {lightly  incurva- 
ted,  one  inch  three  quarters  long  :  the.  upper  mandlbk 
black,  edged  with  red  ;  the  lower,  orange-coloured  : 
the  head,  hind  part  of  the  neck,  the  back,  and  coverts 
of  the  wings  and  tail,  are  black,  edged  with  an  olive 
brown  ;  the  throat,  breaft,  and  upper  part  of  the  belly, , 
are  afk-coloured :  the  {ides  under  the  wings  as  far  as 
tl^rump,  finely  varied  with  blade  and  white  bars.  The 
t^  is  very  {hort,  confifts  of  1 2  black  feathers ;  the 
ends  of  the  two  middle  tipt  with  ruft  colour  ;  the  fea¬ 
thers  immediately  beneath  the  tail  white.  The  legs  aie 
placed  far  behind,  and  are  of  a  duflty  flefli-colour.  The 
toes  very  long,  and  divided  to  their  very  origin  j 
though  the  feet  are  not  webbed,  it  takes  the  water; 
wiU  fwim  ou  it  mlh  much  cafe,  but  is  often  obferved 

to  . 
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Ka!b5.  to  run  the  furfacc.  ‘‘Water  rails  (fays  Buffon)  are 
feen  mar  the  perennial  fountains  during  the  greateft  part 
of  the  winter,  yet  like  the  land  rails  they  have  their  re* 
gular  migrations.  I'hey  pafs  Malta  in  the  Ipi  ing  and  au¬ 
tumn.  The  Vifcourit  de  Querhoent  faw  fome  50  leagues 
off  the  coafls  of  Portugal  on  the  i  7th  of  April.  They 
were  fo  fatigued,  that  they  fuffered  thenifelves  to  be 
caught  by  the  hand  (a).  Gmclin  found  thefe  birds  in 
the  countries  watered  by  the  Don.  Bclon  calls  them 
black  railsy  and  fays  they  are  everywhere  known,  and 
that  the  f[)ccies  Is  more  numerous  than  the  red  rail,  or 
land  rail.  I'he  flefh  of  the  water  rail  is  not  fo  delicate 
as  that  of  the  land  rail,  and  has  even  a  marfliy  talle, 
nearly  like  that  of  the  gallinulc.  It  continues  the 
whole  year  in  England.” 

2.  The  porzana,  or  gallinulc.  Is  not  ver}'  frequent 
In  Great  Bntain,  and  is  faid  to  be  mIgi*atory.  Inha¬ 
bits  the  Tides  of  fmall  llreams,  concealing  itfelf  among 
the  bulhes.  Its  length  is  nine  inches  ;  Its  breadth,  1 5  ; 
its  weight,  four  ounces  fve  drachms.  The  head  Is 
brown,  fpott^d  with  black ;  the  neck  a  deep  olive,  fpot- 
ted  with  white ;  the  feathers  of  the  back  arc  black 
next  their  (hafts,  then  olive-coloured,  and  edged  with 
white  ;  the  fcapulars  are  olive,  finely  marked  with  two 
fmall  white  fpots  on  each  web  .*  the  legs  of  a  ycllowiih 
green.  ‘‘  Its  habits  (fays  Buffon)  wild,  its  inltindf  flupid, 
the  porzana  is  unfiifceptible  of  education,  nor  Is  even  ca¬ 
pable  of  being  tamed.  We  raifed  one,  however,  which 
lived  a  whole  fummer  on  crumbs  of  bread  and  hemp-feed; 
w^hen  by  itfelf,  it  kept  conllantly  in  a  large  bowl  of  water; 
but  if  a  perfon  entered  the  clofet  where  it  was  fliut,  it 
ran  to  conceal  itfelf  in  a  fmall  dark  corner,  without  vent¬ 
ing  cries  or  murmui'S.  In  the  fiate  of  liberty,  however, 
it  has  a  fliarp  piercing  voice,  much  like  the  feream  of 
a  young  bird  of  prey  ;  and  though  It  has  no  propeiility 
to  fociety,  as  foon  as  one  cries,  another  repeats  the 
found,  which  Is  thus  conveyed  through  all  the  reft  in 
the  diftrldl.  Like  all  the  rails,  it  Is  fo  obftinately  averfe 
to  rife,  that  the  fportfmaii  often  feizes  it  with  his  hand, 
or  fells  It  with  a  flick.  If  it  finds  a  biifh  In  Its  retreat, 
it  climbs  upon  it,  and  from  the  top  of  its  afylum  be¬ 
holds  the  dogs  bnilhliig  along  in  fault  :  this  habit  Is 
common  to  it  and  to  the  water- rail.  It  dives,  fvvims, 
and  even  fwims  under  water,  when  hard  pufiied. 

“  Thefe  birds  difappear  in  the  depth  of  winter,  but  re¬ 
turn  early  in  the  fpriiig  ;  and  even  in  the  month  of  Fe¬ 
bruary  they  are  common  In  fome  provinces  of  France 
and  Italy.  I'heir  flefh  is  delicate,  and  muck  efteemed  : 
thofe,  in  particular,  which  arc  caught  in  the  rice-fields 
in  Piedmont  ar  e  very  fat,  and  of  an  exquifite  flavour.” 

3.  The  Crex,  crake,  or  cont-crek,  has  been  fuppofed 
by  fome  to  be  the  fame  with  the  water-rail,  and  tJiat  it 

..  differs  only  by  a  change  of  colour  at  a  certain  feafon  of 
the  year :  this  error  is  ov/Ing  to  inattention  to  their 
charadlers  and  nature,  both  which  differ  entirely.  I'he 
bill  of  this  fpecies  is  fliort,  Itrong,  and  thick  ;  formed 
exadly  like  that  of  the  water-hen,  and  makes  a  generi- 
cal  dlllindlion.  It  never  frequents  watery  places  ;  but 
is  always  found  among  corn,  grafs,  broom,  or  furze.  It 
quits  the  kingdom  before  winter;  but  the.  water-rail  en¬ 


dures  our  fliarpcft  feafons.  They  agree  in  their  aver-  Rallui 
flou  to  flight ;  and  the  legs,  which  are  remarkably  long  II 
for  the  flze  of  the  bird,  hang  down  whilft  they  arc  on 
tlie  wing  ;  they  truft  their  fafety  to  their  fwiftnefs  on 
foot,  and  feldom  arc  fprung  a  fecond  time  but  with 
great  difficulty.  The  land  i*all  lays  from  12  to  20  eggs, - 
of  a  dull  white  colour,  marked  with  a  few  yellow  fpots; 
notwitlillanding  this,  they  are  veiy  numerous  in  this 
kingdom,  'i'heir  note  is  very'  fingiilar  and  like  the 
quail,  it  is  decoyed  into  a  net  by  the  imitation  of  its 
cry,  crU  crek  ertiy  by  rubbing  hard  the  blade  of  a  knife 
on  an  indented  bone.  Molt  of  the  names  given  in  dif¬ 
ferent  hinguages  to  this  bird  are  evidently  formed  ta 
imitate  this  lingular  cry\  Hence  Turner  and  fome 
other  iiaturahils  have  fuppofed  it  to  be  the  crex  of  the  an¬ 
cients  ;  but  that  term  appears  to  have  been  applied  by 
the  ancients  to  other  birds.  Pliilus  gives  the  crex  the 
epitliet  of  or  Ji^S^jJh'^wUigecJy  which  would 

indeed  fuit  the  laud-rail.  Arillophanes  reprefents  it  as 
migrating  from  Libya:  Ariftotle  fays  that  it  is  qiiarrel- 
fomc,  which  may  have  been  attributed  to  it  from  the 
analogy  to  the  quail ;  but  he  adds,  that  the  crex  fecks 
to  dellroy  the  nells  of  the  blackbird,  which  cannot  ap¬ 
ply  to  the  rail,  fiiice  it  never  inhabits  the  woods.  Still 
lefs  is  the  crex  of  FIcrodotus  a  rail,  for  he  compares  its 
lize  to  that  of  the  ibis,  which  is  ten  times  larger.  The 
avofet,  too,  and  the  teal,  have  fometimes  the  cry’  crex^ 
cnx  :  and  the  bird  which  Bclon  heard  repeating  that 
cry  on  the  banks  of  the  Nile  Is,  according  to  his  account, 
a  fpecies  of  godwit.  Thus  the  found  reprefented  by  the 
word  erexy  belonging  to  fevcral  fpecies,  is  not  fufficlently 
precife  to  diftinguifli  the  land-rail. 

They  are  in  greateil  plenty'  In  Auglefea,  where  tliey 
appear  about  the  20th  of  April,  fuppofed  to  pafs  over 
from  Ireland,  where  they  abound  :  at  their  firil  ariival 
it  is  common  to  llioot  feven  or  eiglit  In  a  morning. 

They  are  found  in  mod  of  the  Hebrides,  and  the  Ork¬ 
neys.  On  their  arrival  they  arc  veiy  lean,  weighing  only 
fix  ounces;  but  before  they  Lave  this  ifland,  grow  fo  fat 
as  to  weigh  above  tight.  The  feathers  on  the  crown  of 
the  head  and  hind-part  of  the  neck  are  black,  edged 
with  ba  y'  colour  ;  the  coverts  of  the  wings  of  the  fame 
colour,  but  not  fpotted  ;  die  tail  is  fliort,  and  of  a  deep 
bay  :  the  belly  white  ;  the  legs  alh-colourcd, 

B-ALPH  (James),  a  late  ingenious  hiftorical  and 
political  wTiter,  was  born,  we  know  not  when  or  where, 
being  firft  known  as  a  fchoohnailer  in  Philadelphia  In 
North  America.  Pie  came  to  England  about  the  be¬ 
ginning- of  the  reign  of  George  I.  and  wrote  fome  things 
in  the  dramatic  way,  which  were  not  received  with  great 
applaufe  :  but  though  he  did  not  fucceed  as  a  poet,  he 
was  a  very’  ingenious  jirofe-wrlter.  He  wrote  A  Hi- 
llory  of  England,  commencing  with  the  Stuarts,  which 
is  much  efteemed ;  as  were  his  political  effa)  s  and  pam¬ 
phlets,  fome  of  which  were  looked  upon  as  mailer-pieces. 

His  kill  publication,  'i‘he  Cafe  of  Authors  by  Profeflion, 
is  an  excellent  and  entertaining  ptrfoiiiunce.  He  died 
in  1762. 

RAM,  in  zoology.  See  Ovis. 

Battering  R^My  iu  antiquity,  a  mil  it  ray  engine  iifed 

to  • 


(a)  ‘  I  tried  (fays  M.  de  Querhoent)  to  raife  fome  :  they  thrived  wondeifuUy  at  firft,  but  after  a  fort¬ 
night’s  confinement  their  long  legs  grew  paralytic,  and  the  birds  could  only  crawl  on  their  knees  ;  at  Lft  they 
expired.’  Gcfiicr  fays,  that  having  long  fed  one,  he  found  it  to  be  peevifli  and  quarrellbnie.’^ 
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vun\  tu  butter  down  the  walls  of  befieged  places  See  Bat- 
■1  teking  Ram, 

.aa-efcR.  Head,  I’n  a  fliip,  is  a  great  block  belonging 

to  the  fore  and  main  liaiilyards.  It  has  three  fl'iveo  in 
it,  in  which  the  liaulyards  are  put ;  ai:d  in  a  hole  at  the 
end  arc  reeved  the  ties. 

RAMADAN,a  inkmn  feafon  of  fading  among  the 
Mahometans.  See  Mahometanism. 

RAM  AH  (anc.  gvOg.),  a  town  of  Benjamin,  near 
Gibea,  (Judges)  ;  called  Rama  of  Soul  (i  Siun.  xxii.), 
iix  miles  from  Jerufalem  to  the  north  ;  memorable  for 
the  dory  of  the  Lev  it  c  and  his  coiicubuie  ;  Taken  and 
lortlficd  by  Baafa  king  of  Ifrael,  in  order  to  annoy  the 
kingdom  of  Judah.  This  Rama  is  mentioned  Ila.  x. 
Jer.  xxxi.  and  Matth.  ii.  and  is  to  be  dillinguifhed  from 
Rutnaoj  Samuel,  i  Sam.  xix.  called  alfo  liamatho,  i  Sam. 
i.  19.  and  Ramaihairn  ZopJitm,  ibid.  i.  I.  which  lay  a 
great  way  to  the  wcPl,  towards  Joppa,  near  I^ydda,  i 
Maccab.  ii.  the  birth-place  of  Samuel ;  adjoining  to  the 
mountains  of  Ephraim,  and  the  place  of  Ins  refidenee, 

I  Sam.  XV.  &c.  (Jofephus).  Called  Ramula  in  the  lower 
age,  (Gut.  Tyrius. )  There  is  here  a  convent  of  the  Fa¬ 
thers  of  the  Holy  Land,  inhabited  only  by  Portuguefc, 
Spaniards  and  Italians. 

RAMATH-mizpe,  (Jodiua  xiil.)  5  Rumoth-Majphey 
(Septuagint,  Vulgate)  ;  Ramoth  in  Gdeady  or  Remmath 
Gilaady  (Seventy) ;  a  town  in  that  tradf  of  Gilead  call¬ 
ed  Mafphoy  or  P/li’z,pey  one  of  the  cities  of  refuge. 

RAMAZZINI  (Bernardin),  an  Italian  phyfician, 
Horn  at  Carpi  near  Modena  in  1633.  He  was  profefi'or 
of  phyfic  in  the  iiniverfity  of  Modena  for  18  years;  and 
in  1700  accepted  t^n  invitation  from  Padua,  where  he 
was  made  [reftor  of  the  college  ;  and  died  in  1714. 
His  works  were  collected  and  publiflied*  in  London, 
1716;  of  which, his  treatife  Vt  Morlis  /Irtificumy  “  Of 
the  peculiar  maladies  of  artiacers,^'  will  always  be 
elleemed  ufeful  and  curious. 

RAMEKINS,a  fort  refs  of  the  United  Netherlands, 
on  the  fouth  coalt  of  the  ifland  of  Walchevin,  in  the 
province  of  Zeland,  One  of  the  cautionary  towns  gi¬ 
ven  to  Queen  Elizabeth  for  the  repayment  of  the  char¬ 
ges  Ihe  had  been  at  for  the  defence  of  this  republic  in 
Its  infancy.  Four  miles  call  of  Flufliing  ;  in  N.  Lat.  5 1 . 
34.  E.  Long.  4.  2^. 

RAMESES,  (anc.  geog.)  ;  a  town  built  by  the  If- 
raelites  during  their  bondage  in  Egypt,  and  from  which 
the  Exodus  took  place,  and  which  mull  have  been  to¬ 
wards  and  not  far  from  the  Arabian  Gulpli,  feeing  in 
the  third  Itation  the  ifraelites  arrived  on  its  fhore. 

RAMESES,  king  of  the  Lower  Egypt  when  Ja¬ 
cob  went  tluther  with  his  family,  in  the  1706th  veur 
before  the  Chrillivan  era.  Ancient  authors  mention  fe- 
veral  other  kings  of  Egypt  of  the  fame  name  ;  and  it  is 
thought  that  one  of  ihofe  princes  ercHcd  in  the  temple 
of  the  fun  at  Tliebcs,  the  magnificent  obelifk  which  the 
emperor  Coidlantinc  caufed  to  be  removed  to  Alexan* 

.  dria  in  the  year  334;  and  that  prince  dying,  his  fon 
Conilantius  had  the  obelifle  tranfpoited  fioin  Alexan¬ 
dria  to  Rome  in  352,  where  it  was  eredled  in  the  grand 
Circus.  Its  height  was  132  feet.  When  the  Goths 
lacked  the  city  of  Rome  in  409,  they  overthrew  this 
obelific,  which  continued  buried  in  the  fand  till  the  time 
of  Sixtus  V.  In  1587,  when  it  was  found  broken  in  three 
pieces  ;  vt'hich  being  joined  together,  it  was  fet  up  in 
'  the  fquare  of  St  John  dc  Lateran.  On  tlie  four  fides  of 
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this  wonderful  obdhlc  are' a  number  of  figures  and  hie-  Rarnifu?* 
roglyphical  characters,  which,  acccndliig  to  the  expli- 
cation  of  Ammianus  Marccllinus,  contain  the  jH^aifes  of 
Rainefes. 

RAMIFICAl  ION,  the  produftion  of  boughs  or 
branches,  or  (>i  figures  leteirXhug  brunches. 

RaM/LUES,  a  fmaU- village  of  Brabant,  In  the 
Aidlriaii  Low  Countries,  12  miles  uoith  of  Nemur, 
and  22  foiith-eall  of  Biuflds.  Lat.  50.  51.  Long.  4. 

48.  Famous  for  the  battle  fought  by  the  allies  ccin- 
manded  by  the  duke  of  Marlborough  and  M.  DWuvcr- 
quirqiie,  agaiiill  that  of  the  two  crowns,  commanded  by 
the  Duke  ot  Bavaria  and  Marflial  VJlleroy,  the  2 2d  of 
May  1706.  See  Britain,  n'  357.  « 

'I'lie  troops  deflincJ  to  compofe  the  army  of  the  al¬ 
lies  being  joined*  at  the  camp  of  Borchloon  the  20th  of 
blay,  baited  the  21II.  On  the  2 2d  the  army  marched 
fioni  Borchloon  in  four  columns,  and  polled  itlell  the 
fame  day,  with  the  right  towards  the  Mill  of  Qnorem, 
extending  with  the  left  towards  Blehen:  from  this  camp 
was  dilcovered  the  army  of  the  two  crown's,  which  waa 
encamped  with  the  hft  at  Over-Efpeii,  and  the  I’lght 
towards  the  wood  of  Chapiaraiix,  HeylifTem  in  their 
front,  and  Tirlemont  In  their  rear.  It  was  relolved  the 
fame  day  to  march  the  next  morning  towards  the  plain 
of  Meerdorp  or  MIerdau,  to  view  the  polture  of  the 
enemies,  and  determine  what  would  be  the  moll  proper 
incniis  of  attacking  them  according  to  the  movement 
they  fhould  make.  T  o  this  end,  an  advanced  guard  of 
600  liorfe  and  all  the  quarter-mailers  of  the  army  were 
feqt  forwaixl  on  the  23d  at  break  of  day. 

The  fame  morning  about  four,  the  army  marched  in 
eight  columns  towards  the  aforefaid  plain.  The  advan¬ 
ced  guard  and  the  quarter-mailers  anaved  about  eight 
at  the  height  of  Meerdorp  or  Mierdau  ;  from  whence 
the  army  ot  the  enemy  was  feen  in  motion  :  a  little  after 
it  was  perceived  that  the  enemy’  was  marching  tlirough 
the  plain  of  Mount  St  Andrew  in  four  columns,  vi 
which  information  w'as  given  to  the  duke  of  jMailbo- 
rough  and  M.  D’Auverquirque,  who  immediately  re¬ 
paired  to  the  faid  height ;  and  by  die  time  tliefe  gene¬ 
rals  were  arrived  there,  the  head  of  the  enemy’s  army 
already  appeared  at  the  tomb  ot  Ottomoiit '  upon  the 
caufevvay,  near^  the  Mehaigne :  whereupon  the  Duke 
of  Marlborough  and  M.  D’AuverquIrque  made  the 
army  advance  with  all  expedition. 

*Fhe  enemy,  as  fall  as  they  advanced,  ranged  in  order 
of  battle,  wuth  their  right  towiuds  the  tomb  of  Otto- 
mont  upon  the  Mehaigne,  extending  wnth  their  left  to 
Autr’Eglife  ;  having  Tranquiers  in  front  of  their  right, 
into  wdiith  tliey  had  throwm  feveral  battalions  of  infan¬ 
try’  and  14  fquadrons  of  dragoons,  w’ho  had  difinounted 
their  liorfes  to  fuppoit  them.  They  had  placed  many* 
of  tlieii  infantry^  and  a  confiderable  part  of  their  artille¬ 
ry  in  i’he  village  of  Ramillies,  w’hich  fronted  the  right 
of  their  main  body,  as  w'ell  as  into  the  village  of  Offu/, 
which  fronted  the  left  of  tlieir  iiifantn-,  and  into  the 
village  of  Autr’Eglife,  quite  on  their  left.  The  front 
between  the  village  of  Ramillies  and  Autr’Eglife  was 
covered  by  a  fmali  It  ream  of  water,  which  rendered  the 
meadows  in  fonie  places  marlhes,  and  alfo  by  feveral 
roads  covered  wuth  hedges ;  which  diflicultles  prevent¬ 
ed  our  cavalry  of  the  right  wing  from  coming  to 
adieu.  As  fall  as  the  army  of  the  allies  anived  it 
vvTis  ranged  irr^-order  of  battle ;  vnth  the  left  tow’urds 

Bonnet', 
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P.am  lUes  Bonncf,  cmd  the  right  tow.trd  i  Fol/>  and  every  thin  r 

Tl^nr  a'-t  difpoitrd  ili  order  to  r.ttack.  lo  this  end,  four 

battalions  were  detached  to  attack  tlie  village  ul'  Fran- 
qiienies,  and  twelve  battalions  to  attack  the  villare  of 
Rainiilies,  which  were  to  be  fupported  by  the  whole  in¬ 
fantry. 

Oiir  artillery  began  to  cannonade  the  enemy  at  one  ; 
at  about  two,  the  attack  began  with  the  poll  ot  Fran- 
quenies,  where  our  iiifaiiiry  had  the  good  fortune  to 
diive  the  enemy  from  the  liedges,  where  they  were  ad- 
vantageoidly  polled,  and  at  the  fame  time  all  the  caval¬ 
ry  of  our  left  wing  advanced  to  attack  that  of  the  ene¬ 
my’s  right ;  foon  after  all  was  in  action.  W'hilll  the 
cavalry  were  engaged,  the  village  of  Ramillie.1  was  like- 
wiie  attacked,  and  forced  after  a  vigorous  rehilaace. 

The  battle  lalted  about  tv/o  hours,  and  was  preltv 
obilinate;  but  to  foon  as  our  cavalry^  had  gained  ground 
enough  to  attack  the  enemy  in  fl.uik,  they  began  to 
guve  way  ;  at  the  fame  time  all  their  infantry  wctc  put 
in  dilorder,  fo  that  the  whole  retreated  in  great  confii- 
fion.  The  cavalry  of  their  left  wing  formed  a  little 
upon  the  high  ground,  between  Ofui/  and  Mount  St 
Andrew,  to  favour  their  retreat :  but  after  the  infantry 
and  cavalry  of  our  right  wing  had  filed  off  between  the 
bottom  of  the  village  of  Ramillies  and  Offuz,  the  whole 
army  marched  in  feveral  colnmns  to  attack  the  cne^y 
anew ;  hut  they  gave  way  before  we  could  come  up 
with  them,  and  retired  in  great  confufion,  fomc  towards 
tlie  defile  of  the  Abbey  Be  La  Ramee  and  towards 
J)ongelberge,  others  towards  Judogne,  and  others  again 
towards  Hougarde.  They  were  pui fried  all  night  fo 
clofcly  that  they  were  obliged  to  abandon  all  their  ar¬ 
tillery  and  baggage,  part  of  which  was  found  at  Judog- 
i.e  and  at  Hougarde,  with  their  chefls  of  ammunition. 

''Hie  enemy  loft  above  30,000  men,  60  cannon,  8 
mortal's,  ftandards,  colours,  baggage,  See, ;  we  about 
3000.  The  reft  of  the  campaign  was  fpent  in  the  lie- 
ges  of  Oftend,  Menin,  and  Aeth.  In  fourteen  days 
the  Duke  defeated  and  difperfed  the  beft  appointed  ar¬ 
my  the  French  ever  had,  and  recovered  all  Spanifti  Bra¬ 
bant,  the  marquifate  of  the  holy  Roman  empire.  'Hie 
army  of  the  enemy  confiiled  of  76  battalions  and  142 
fquadrons,  including  the  king’s  houfliold  troops  (La 
Maifon  du  Rot);  and  the  army  of  the  allies  was  74  bat¬ 
talions  and  123  fquadrons,  Confideriiig  the  import¬ 
ance  of  the  victory',  llie  lofs  of  the  allies  was  very  fniall, 
not  above  1100  being  killed,  and  2600  wounded. 

RAMLA,  the  modern  name  of  Arimathea.  See 
Arimathfa. 

^  RAMMER,  an  jnftmment  ufed  for  driving  down 
ftoncs  or  piles  into  the  ground;  or  for  beating  the  earth, 
in  order  to  render  it  more  folid  for  a  foundation. 

^  Rammer  of  a  Guriy  the  Gwifick  ;  a  rod  ufed  in  char¬ 
ging  of  a  gun,  to  drive  home  the  powder,  as  alfo  the 
ihot,  and  the  w'ad  which  keeps  the  ftiot  from  rollincr 
out.  ^ 

^  RAMPANT,  in  heraldry,  a  term  applied  to  a  lion, 
leopard,  or  other  beaft  that  ft.nds  on  its  hind  legs, 
and  rears  up  his  fon:-feet  in  the  poftiire  of  climbing, 
Ihowung  only  half  his  face,  as  one  eye,  &c.  It  is  diffe¬ 
rent  from  faliant,  in  which  the  beaft  feems  fpringinc** 
forward  as  if  making  a  fally,  ^  ^ 

RAMPART,  in  fortification,  is  an  elevation  of 
earth  round  a  place  capable  of  refifting  the  cannon  of 
ail  enemy ;  and  formed  into  baftions,  curtins, 
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RAMPHASTOS,  the  'J  .'ouCan,  in  omuhblogj'.  R'lirphaf- 

See  Rha  MPHAST03. 

J'^AMSA^  (Allan),  the  Scots  paftoral  poet,  w'as  a  « 

barber  in  Edinliiirgh  in  the  early  part  of  the  prefent 
ctntniy.  His  tafte  in  poetry,  however,  has  juftly  rai- • 
fed  him  to  a  degree  ol  tame  that  may  in  fonie  meafurc 
be  confidcred  as  a  rcconipenfe  for  the  frowns  of  for¬ 
tune,  Hi-^  fongs  are  in  univerful  efteem  ;  as  is  alfo 
tiio  only  dramatic  performance  attributed  to  him,  vi?. 

Patie  (2nd  Rvjcr,  or  7 he  Gentle  Shef^h  rd,  a  Scots  pa- 
ftnral.  lie  (Led  in  1743  ;  and  was  lather  to  tlx  inge- 
iiions  Mr  Ramlay,  a  celebrated  painter  of  the  prefent 
age,  and  wliu  has  likewife  diftinguilhed  hiinfclt  hv  fomc 
vvrlbwi'itun  tracts  on  various  branches  of  polite" litera¬ 
ture,  particularly  the  Invefti^dtor, 

Ramsav  (Andrew  Michael),  generally  known  bv 
the  name  of  the  Chtvaher  Ramjoyy  was  a  polite  Scot-^ 
writer,  born  of  a  good  family  at  Ay  r  in  1686.  Hi» 
good  parts  and  learning  recoiuniended  liim  to  be  tuto'* 
tw  the  fon  of  the  earl  ot  Wcmyfs  ;  after  which,  concei¬ 
ving  a  difgiift  at  the  religion  in  vshfch  he  had  been  edu¬ 
cated,  he  in  the  lame  ill  humour  reviewed  other  Chri- 
ftian  churches  ;  and,  finding  none  to  his  liking,  refted 
^or  a  wliile  in  Deiim.  While  he  was  in  this  uncertain 
ftate  of  mind,  he  went  to  Ley'dcn  ;  where,  falling  into 
the  company  of  one  Poirct  a  inyftic  divine,  he  received 
the  infection  of  myfticifin  :  which  prompted  him  to  con- 
fult  M.  Feiulon,  the  celebrated  archbiihop  of  Cambray, 
who  had  imbibed  principles  of  the  fiune  nature  ;  and 
who  gained  him  over  to  the  Catholic  religion  in  i  709. 

The  fubrequeiit  coiirftf  of  his  life  received  its  direction 
from  his  Iriendfhip  and  connedlions  with  this  prelate  ; 
and  being  appointed  governor  to  the  duke  de  Chateau 
Thierry,  and  the  prince  de  Tureniie,  he  was  made  a 
knight  of  the  order  of  St  Lazanis.  He  was  fent  for 
to  Rome  by  the  chevalier  de  St  George,  to  undertake 
the  education  of  his  children  ;  but  he  found  fo  many 
intrigues  and  diffeofions  on  his  arriv:d  therein  1724, 
tliat  he  obtained  the  Chevalier’s  leave  to  return  to  Pa¬ 
ris.  He  died  in  1743,  in  the  office  of  intendant  to  the 
duke  of  Bouillon,  prince  de  Tiirenne.  The  iTU)ft  ca¬ 
pital  work  of  his  writing  is  the  Tnive/s  of  Cyrusy  which, 
has  been  feveval  times  printed  in  Englifti. 

Ramsay  (tlie  Reverend  James),  fo  ju.ftly  cele- 
brated  for  his  philanthropy,  was,  on  the  25th  of  Ju- 
h  H33>  Frafeiiburgh,  a  fmall  town  in  the 

county  of  Aberdeen,  North  Britain.  His  defeent 
vv'as  honourable,  being,  through  lus  father,  from  the 
Ranifays  of  Melrofe  in  Banflshire,  and  through  his 
mother,  from  the  Ogilvics  of  Purie  in  Angus.  His 
parents  were  of  characters  the  moft  refpeClablc,  but  ii> 
circumllaiici  8  by  no  moans  aflluent.  From  his  earlieft 
years  he  difeovered  a  ferious  difpofition,  and  a  ftrong 
thirft  for  knowledge  ;  and  after  paffing  ihrough  ih^ 
courfe  of  a  Scotch  grammar  fchool  education,  he  was 
inclined  to  purfuc  the  ftudles  requifite  to  fit  him  for  the 
profclfionofa  clergyman;  an  inclination  with  which 
the  vvifhes  of  his  mother,  a  woman,  of*  cm  incut  pietyq 
powerfully  concurred.  Several  circumftaiices,  however, 
confpired  tc»  divert  liim  for  a  time  from  his  favourite 
purfiiit. 

^  He  w^as  educated  in  the  epifcopal  perfuafion;  arid  lia-’ 
viiig  been  unhappy  enough  to  lofe  his  father  while  yet 
very'  young,  he  found,  upon  his  advancing  towards  the 
ilate  of  mauliood,  that  tlie  joint  fortimes  of  hiuffclf  and 


RAM 


C  792  1 


RAM 


'fiimriT.  Ills  mother  could  not  bear  the  expcricc  of  a  regular  edu- 
'  cation  In  cither  of  the  iiniverfities  of  Oxford  or  Cam¬ 
bridge,  which  he  doubtlcfs  thought  abfohitely  nece{rai*y 
to  one  who  afpired  to  refpe£labillty  In  the  church  of 
England.  Yielding  therefore  to  neceffity,^  he  refolyed 
to  iludy  fiirgery  and  pharmacy  ;  and  was  with  this  view 
bound  apprentice  to  Dr  Findlay,  a  phyricIan(A)  In  Fra- 
ferfbutgh.  But  though  oWiged  to  relinqnifli  for  a  time 
his  favourite  Rudies,  he  did  not  think  Ignorance  excu¬ 
sable  in  a  furgeon  more  than  in  a  clergyman,  or  conceive 
that  he  could  ever  become  eminent  in  the  profelTion  In 
which  circumftances  had  placed  him,  merely  by  fidil  in 
fettlng  a  bone  or  compounding  a  medicine.  He  deter¬ 
mined  therefore,  wuth  the  full  approbation  of  his  mafter, 
v/ho  very'  foon  difeovered  his  talents  for  literature,  to 
make  hlmfelf  acquainted  with  at  leafl  the  outlines  of  the 
liberal  arts  and  fcicnces  ;  and  with  tbi«;  viewhe  repaired 
in  1750  to  the  King’s  College  and  univerfity  of  Aber¬ 
deen,  where  he  obtained  one  of  the  burfartes  or  cxhlbi-^ 
ilons  which  are  there  annually  bellowed  upon  fuch  can¬ 
didates  for  them  as  dlfplay  the  moft  accurate  knowledge 
of  the  Latin  language.  The  fmall  fum  of  five  pounds, 
liowever  (which  none  of  thefe  burfarles  exceed),  was 
jcill  Inadequate  to  the  expcnce  of  refidcnce  in  college  ; 
but  our  young  lludciit  was  foon  to  obtain  a  more  valu- 
able  exhibition,  and  to  obtain  it  like  wife  by  his  own 

During  the  long  vacation  he  returned  to  his  maRcr 
Dr  Findlay,  and  was  by  him  Intruded  with  a  very  defpe- 
rate  cafe  in  furgeiy",  ^of  which  his  management  may  be 
faid  to  have  laid  the  foundation  of  his  future  fortunes. 
A  female  fen^ant  of  one  of  the  judges  of  the  Court  of 
Sefiion,  who,  when  the  court  was  not  fitting,  rcfided  in 
the  neighbourhood  of  Fraferlburgh,  liad  been  fo  dread¬ 
fully  gored  by  a  bull,  that  hardly  any  hopes  were  enter- 
laincd  of  her  recovery;  but  Mr  Ramfay,  to  whofe  care 
Ihe  was  entirely  left,  treated  the  wound  with  fuch  fl<il- 
ful  attention,  that,  contrary  to  gencml  expe<^lation,  his 
patient  recovered.  This  attradled  the  judge’s  notice, 
who  having  Informed  hlmfelf  of  the  young  man’s  cir- 
cumftances  and  charader,  recommended  him  fo  effec¬ 
tually  to  Sir  Alexander  Ramfay  of  Balmain,  that  he 
prefented  him  with  a  burfaiy'  of  1 5  pounds  a-ycar,  which 
commenced  at  the  next  f^ion  or  ienrii  in  the  fame  col- 
lege. 

He  now  profccuted  His  Rudies  with  comfort ;  and 
though  he  was  detained  in  college  a  year  longer  than  is 
iifual,  being  obliged,  upon  his  acceptance  of  a  fecond 
burfaiyy  to  begin  his  courfe  anew,  he  always  confidered 
this  as  a  fortunate  circumftance,  bccaiife  It  gave  him 
,the  celebrated  Dr  Reid  three  years  for  his  preceptor. 
7'o  that  great  and  amiable  philofopher  he  fo  recom¬ 
mended  hlmfelf  by  his  talents,  his  induRiy’,  and  his  vir¬ 
tues,  that  he  was  honoured  with  his  friendHiIp  to  the 
day  of  his  death.  Nor  was  it  only  to  his  mailers  that 
his  condudl  recommended  him  ;  Sir  Alexander  Ramfay, 
whom  he  vlfited  during  fome  of  the  vacations,  was  fo 
well  pleafed  with  his  converfation,  that  he  promifed  him 


another  burfatyy  in  his  gift,  of  25 1.  a-year,  16  com-  Ramfay, 
iTicnce  imnuxliately  on  the  expiration  of  that  which  he 
enjoyed.  This  promife  he  pertormed  in  the  beginning 
of  the  year  1755  ;  and  at  the  follcitatlon  of  Dr  Findlay 
even  paid  the  money  per  advance  to  enable  the  exhibi¬ 
tioner  to  travel  for  the  purpofe  of  improving  hlmfelf  In 
his  profeffion. 

U’hus  provided,  Mr  Ramfay  went  to  London,  and  Ru- 
dled  furgery  and  pharmacy  under  the  aufpices  of  Dr 
Macauly ;  in  whofe  family  he  lived  for  two  years,  careffed 
and  eReemed  both  by  him  and  by  his  lady.  Afterwards, 
having  paffed  the  ufual  examination  at  Surgeon ’s-hall, 
he  ferved  in  his  medical  capacity  for  feveral  years  In  the 
royal  navy;  but  how  long  he  was  continued  In  the  Ration 
of  a  mate,  or  when  and  by  whom  he  was  firR  appoint¬ 
ed  furgeon,  we  have  not  been  able  to  learn.  We  can 
fay,  howeN'er,  upon  the  beR  authority,  that  by  his  hu¬ 
mane  and  diligent  difeharge  of  his  duty  In  either  Ration, 
he  endeared  hlmfelf  to  the  feamcn,  and  acquired  the  e- 
Reem  of  h:s  officers. 

Of  his  humanity  there  Is  Indeed  one  memorable  In- 
Rance,  which  muR  not  be  omitted.  WTilR  he  adled  as 
furgeon  cf  the  Arundel,  then  commanded  by  Captain 
^now  Vice-admiral  Sir  Charles)  Middleton,  a  flave-flilp 
on  her  paffage  from  Africa  to  the  WcR  Indies  fell  in 
with  the  fleet  to  which  the  Arundel  belonged.  An 
epidemical  dIRemper,  too  common  in  fuch  veffels,  had 
fwept  away  not  only  a  great  number  of  the  unfortunate 
negroes,  but  alfo  many  of  the  flilp’s  crew,  and  among 
others  the  furgeon.  In  this  dlRreffed  fituation  the 
commander  of  the  Guinea  Riip  applied  to  the  Englllh 
Commodore  for  medic?!  afllRance  ;  but  not  a  furgeon  or 
fvirgeon’s  mate  In  the  whole  fleet,  except  Mr  Ramfay, 
would  expofc  hlmfelf  to  the  contagion  of  fo  dangerous 
a  dIRemper.  Prompted,  however,  by  his  own  Innate 
benevolence,  and  fully  authorized  by  his  no  lefs  bene¬ 
volent  commander,  the  furgeon  of  the  Arundel,  regard- 
lefsof  perfonal  danger,  and  truRIng  in  that  God  to 
whom  mercy  is  more  acceptable  than  facrifice,  went  on 
board  the  infefted  fliip,  vliitcd  all  the  patients,  and  re¬ 
mained  long  enough  to  leave  behind  him  written  direc¬ 
tions  for  their  future  treatment.  If  a  cup  of  cold  water 
given  In  charity  be  entitled  to  a  reward,  how  much 
more  fuch  an  adflon  as  this  ?  But  the  rewards  of  Chri- 
Rlaiilty  are  not  immediate.  Mr  Ramfay  indeed  efcaped 
the  contagion  ;  but  on  his  return  to  his  own  fhip,  juR 
as  he  had  got  on  the  deck,  he  fell  and  broke  his  thigh¬ 
bone  ;  by  which  he  was  confined  to  his  apartment  for 
ten  months,  and  rendered  in  a  fmall  degree  lame  through 
the  remainder  of  his  life. 

The  fearlefs  humanity  which  he  difplayed  on  this 
occafion^  gained  him  the  friendflilp  and  eReem  of  Sir 
Charles  Middleton,  which  no  future  adlon  of  his  life 
had  the  fmalleR  tendency  to  impair ;  but  the  fraaure 
of  his  thigh-bone  and  his  fubfequent  lamenefs  detcrmln- 
ed  him  to  quit  the  navy,  and  once  ^  more  turn  his 
thoughts  towards  the  church.  Accordingly,  while  the 
Arundel  lay  at  St  ChrIRopher’s,  he  opened  his  views  to 


(a)  In  the  remote  towns  of  Scotland  tlie  fame  man  generally  afts  In  the  triple  capacity  of  ph}ficlan,  furgeon, 
rmd  apothecary  ;  and  we  could  mention  dodors  of  phyfic  of  the  tirR  eminence,  who  pradife  thus  within  torty 
Uiiks  of  Edinburgh. 
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fpmf  orthc  principal  Inhabitants  of  that  iilsnd,  by  whom 
be  w%'\8  fo  ftrongly  recommended  to  the  bifhop  of  Lon¬ 
don,  that  on  bis  coming  home  with  Sir  Charles  Mid¬ 
dleton,  who  warmly  joined  in  the  recommendation,  he 
was  admitted  into  orders ;  after  which  he  immediate¬ 
ly  returned  to  St  Chriftopher’s,  where  he  was  prefent- 
cd  by  the  governor  to  two  reftories,  valued  at  .700!.  a- 
ycar. 

As  foon  as  he  took  pofTenion  of  his  livings,  In  1763, 
he  married  Mifs  Rebecca  Akers,  the  daughter  of  a 
planter  of  the  heft  family-connedtions  in  the  Wand,  and 
Degan  to  regulate  liis  houfehold  on  the  pious  plan  incul¬ 
cated  in  his  EJ^ciy  on  the  Treatment  and  Converjton  of  the 
jdfrican  Slavfs  in  the  Britijh  Sugar  Colonies*  He  fiim- 
moned  all  his  own  Haves  daily  to  the  prayers  of  the  fa- 
Tnlly,  v/hen  he  took  an  opportunity  of  pointing  out  to 
them  their  duty  in  the  plaineft  terms,  reproving  thofc 
that  had  done  amlfs,  and  commending  fuch  as  had  fhown 
any  thing  like  virtue  ;  but  he  confcflcd  that  his  occa- 
fions  for  reproof  were  more  frequent  than  for  commen¬ 
dation.  A«  became  his  office  and  character,  he  Incul¬ 
cated  upon  others  what  he  praftifed  himfelf,  and  knew 
to  be  equally  the  duty  of  all,  “  On  his  firll  fcttlcmcnt 
as  a  miniiler  in  the  Weft  Indies,  he  made  fome  public 
attempts  to  InftruA  Haves.  He  began  to  draw  up  fome 
cafy,  plain  difeourfes  for  their  inftnKflion.  He  invited 
them  to  attend  on  Sundays,  at  particular  hours.  He 
appointed  hours  at  home  to  inftaidl  fuch  fenOble  Haves  as 
would  of  themfelves  attend.  He  repeatedly  exhorted  their 
mafters  to  encourage  fuch  In  their  attendance.  He  re¬ 
commended  the  French  cuftom,  of  beginning  and  end¬ 
ing  work  by  prayer.  But  inconceivable  is  the  liftlefT- 
nefs  with  which  he  W2i$  heard,  and  bitter  was  the  cen- 
fure  heaped  on  him  in  return.  It  \vz$  quickly  fnggeft- 
ed,  and  generally  believed,  that  he  wanted  to  interrupt 
the  work  of  Haves,  to  give  them  time,  forfooth,  to  fay 
their  prayers  ;  that  he  aimed  at  the  making  of  them 
Chriftians,  to  render  them  incapable  of  being  good 
Haves.  In  one  word,  he  flood,  in  opinion,  a  rebel  con- 
vlcl  againft  the  intereft  and  inajefty  of  phnterffiip.  And 
as  the  Jews  fay,  that  in  every’  punifhment,  with  which 
they  have  been  proved,  fince  the  bondage  of  Egypt, 
there  has  been  an  ounce  of  the  golden  calf  of  Horcb  ; 
fo  might  he  fay,  that  in  every  inilance  of  prejudice  (and 
they  were  not  a  few)  with  which,  till  within  a  year  or 
two  of  his  departure  from  the  country,  lie  v/as  exerci- 
fed,  there  was  an  ounce  of  his  fruiticfs  attempts  to  im¬ 
prove  the  minds  of  Haves.  In  the  bidding  prayer,  he 
bad  inferted  a  petition  for  the  converfion  of  thofe  per- 
fons.  But  it  was  deemed  fo  difagreeable  a  memento,  that 
feveral  white  people,  on  account  of  it,  left  off  attending 
divine  fervice.  He  was  obliged  to  omit  the  prayer  en¬ 
tirely,  ta  try  and  bring  them  back.  In  ffiort,  neither 
were  the  Haves,  at  that  time,  defirous  of  being  taught, 
nor  were  their  mafters  inclined  to  encourage  them.” 

That  he  was  hurt  by  this  negleft  cannot  be  queftion- 
cd,  for  he  had  a  mj^  benevolent,  w^arin,  and  irritable  4 
but  he  ftill  retain^Omany  friends  amongft  the  moft  wor- 
ihy  members  of  the  community  :  and  as  he  u'as  confcl- 
0U8  of  having  done  nothing  more  than  his  duty,  he  con- 
foled  himfelf  with  rcfledlng,  that  thofe  are  ‘‘  bleffed 
whom  men  revile,  and  perfecute,  and  fpeak  all  manner 
of  evil  againft  falfcly,  for  the  fake  of  the  gofpcl.” 

Although  his  ferious  ftudies  were  now  theological, 
be  confidered  himfelf  as  anfwerabic  to  God,  his  country, 
.  Wou  XV.  Pait  11. 
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and  hij  own  family,  for  a  proper  ufe  of  evcry'branch  of  - 

knowledge  which  he  ponViTed.  He  therefore  took  the'^ 
charge  ot  fever  al  plantations  around  him  in  thc'capaci- 
ty  of  a  medical  praditioner  ;  and  attended  them  with 
unremitting  diligence,  and  with  gieat  fuccefs.  Thus  he 
lived  till  the  y'car  1777,  when  reliiiqiiiHiing  the  pra^licer 
of  phyfic  entirely’,  he  paid  a  vifit  to  the  place  of  his  na¬ 
tivity,  which  he  had  not  fecn  liiice  i'"55.  His  mother, 
whole  latter  days  he  had  made  comfortable  bv  a  litind- 
fome  annuity,  had  been  dead  for  fome  years  ;  but  he  re¬ 
warded  all  who  had  been  attentive  to  her,  or  in  early 
life  ferviceable  to  himfelf ;  and  he  continued  the  penfion 
to  a  filler  who  had  a  numerous  family,  for  which  her 
huiband  was  unable  to  provide. 

After  remaining  three  weeks  in  Scotland,  and  near 
a  y'car  in  England,  during  which  time  he  was  admitted 
into  the  confidence  of  Lord  George  Germaine,  fecre- 
tary  of  ftate  for  the  American  department,  Mr  Rarn- 
fay  was  appointed  chaplain  to  Admiral  Barrington, 
then  going  out  to  take  a  command  in  the  Weft  In¬ 
dies.  Under  this  gallant  officer,  and  afterwards  un¬ 
der  Lord  Rodney,  he  was  prefent  at  feveral  engage¬ 
ments,  where  lie  difplayed  a  fortitude  and  zeal  for  ilie 
honour  of  his  country  wliioli  would  not  have  difgraccd 
the  oldeft  admiral,  'lo  the  navy,  indeed,  he  feems  to 
have  been  ftrongly  attached  ;  and  he  wrote,  at  an  early 
period  of  his  life,  an  EJp2y  on  the  Duty  and  fhjahjications 
of  a  Sea^Jfeery  with  fuch  a  knowledge  of  the  lervice 
as  would  have  done  honour  to  the  pen  of  the  moft  ex¬ 
perienced  commander.  Of  the  firll  edition  ot  this  effay 
the  profits  were  by’  its  benevolent  author  appropriated 
to  the  Magdalen  and  Biitilh  lying-in  hofpitaL,  as  thofe 
of  the  fecond  and  third  (which  lall  was  piihlifhed  about 
the  peri9d  of  which  we  now  write)  were  to  the  maritime 
fchool,or,in  the  event  '^s  failure,  to  the  marine  fociely. 

Although  xarefTed  by  both  the  admil-als  under  whoui 
be  ferved,  and  having  fuch  influence  with  the  latter  as 
to  be  able  to  render  eflciitiul  ferviccs  to  the  Jews  and 
other  perfons  whom  he  thought  haiflily  treated  at  the 
capture  of  St  Euftatius,  Mr  Ramfay  once  more  quitted 
the  fea-fervicc,  and  retired  to  his  pailoral  charge  in  the 
Illand  of  St  Chrillopher’s.  There,  liow’ever,  though  the 
former  animofities  againft  him  had  entirely  fubfided,  and 
though  his  friendihip  was  now  folicitcd  by  every' peifon 
of  confequence  in  the  ifland,  he  remained  but  a  little 
while.  Sick  of  the  life  of  a  planter  and  of  the  pio- 
fpect  of  flavery  around  him,  he  refigned  his  livings, 
bade  adieu  to  the  ifland,  and  returned  to  England  w  ith 
his  wife  and  family  in  tiie  end  of  th^  y'car  i  7S1.  Im¬ 
mediately  on  his  arrival,  he  was,  through  the  intereft 
of  his  ftcady’  friend  Sir  Charles  Middleton,  prcfeiitcd  to 
the  livings  of  Teilon  and  Ncttleftcad  in  the  county  of 
Kent. 

Here  he  was  foon  determined,  by  the  advice  of  thofe 
whom  he  moft  refpefted,  to  publifli  an  FJfayy  which  had 
been  written  many  years  before,  on  the  T r  eat  merit  and 
Converfum  of  African  Slaves  in  the  Britijh  Sugar  Colo^ 
nus*  The  controveify  in  which  this  publication  invol¬ 
ved  him,  and  the  acrimony  with  wdiich  it  was  carried 
on,  are  fo  frefli  in  the  memory  of  all  our  readers,  that 
no  man  who  thinks  of  the  narrow^  limits  within  which 
our  biographical  articles  inuft  be  confined,  will  blame 
vs  for  not  entering  into  a  detail  of  the  particular?. — 

Torrents  of  obloquy  were  poured  upon  the  benevolent 
author  by  writers  who  were  unfair  enough  to  conceal 
5  H  *  thcii* 
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l^atrifty,  their  nniTiCf;  5  it  rnuft  be  confefrtd,  tlint  his  replies 
f.ircafms,  which  the  moft  nitional  friends 
to  the  caufe  which  he  fupported  would  not  have  been 
'  ^  i‘;jrrv  to  tec  blotted  from  his  pages.  The  provocation, 

however,  which  he  received  was  great  ;  and  Mr  Ram- 
fay.  thoufrh  an  amhblc,  virtuous,  and  pioir,  man,  had 
a  warmth  of  temper,  which,  though  not  deferving  of 
praife,  will  be  coiifurcd  by  none  who  reflcd  on  the  frailties 
of  our  common  nature/  That  the  particular  calumnies 
propa-ated.againll  him  on  this  occalion  were  wholly 
groundlefs,  it  is  irnpofiible  to  doubt,  if  w’e  admit  Inin 
to  have  been  pofrciTccl  of  common  iinderllandlng.  When 
fonie  years  ago  a  floiy  was  clrculited,  of  Swift’s  ha¬ 
ving,  when  prebendary  of  Kilroot,  been  convided  be¬ 
fore  a  niagiilrate  of  an  attempt  to  commit  a  rape  on 
the  body  ot  one  of  Ins  parifnioiiers,  it  was  thought  a 
fullicient  confutation  of  the  calumny  to  put  the  retail¬ 
er  of  it  iu  mind,  that  the  dean  of  St  Patrick’s,  though 
detehed  by  the  moll  powerful  faclion  in  the  kingdom, 
lampooned  without  dread,  and  with  great  feverity,  the 
dean  of  Ferns  for  the  very  crime  of  wdiich,  had  this 
aire^otc  been  true,  he  muft  have  Imni  confeious  that 
all  Ireland  knew  himfelf  to  be  guilty  \  Such  condud 
cannot  be  reconciled  to  common  fenfe.  Had  Swift 
been  a  ravifher,  though  he  might  have  been  penitent, 
and  reafoned  in  general  terms  againll  giving  way  ta 
fuch  licentious  pafllons,  he  would  never  have  fatyrifed 
a  pa^t'tcvlar  perfon  for  the  crime  of  which  he  himfelf 
flood  convided.  In  like  manner,  liad  Mr  Ramfay  been 
a  tyrant  to  his  own  fiaves,  though  he  might  have  ar¬ 
gued  againll  flaver)'  in  the  abllrad,  on  the  broad  bafi'^ 
of  virtue  and  religion,  he  never  could  have  aq  aigned 
for  fimilar  cruelty  a  number  of  individuals  in  the  very 
ifland  which  witnefR.*d  his  own  enormities. 

But  the  melancholy  part  of  the  narrative  is  behind. 
The  agitation  given  to  his  mind  by  thefe  cakiinnies, 
and  the  fatigues  he  underwent  in  his  endeavours  to  re- 
feue  from  niifery  the  moil  hclplefs  portion  of  the  human 
race,  contributed  to  fhorten  a  life  in  no  common  degree 
nfefiil.  He  had  been  for  foinc  time  affided  with  a  pain 

his  flomach,  for  which  he  was  prevailed  upon,  tho’ 
with  great  rcludancc,.  *to  try  the  effeds  of  air  and  eK- 
ereife,  by  attempting  a  journey  of  lOO  miles.  But  in 
London,  being  feixed  w'itb  a  violent  vomiung  of  blood, 
he  was  unable  either  to  proceed  or  to  be  removed 
l*ome  ;  and  in  the  heufe  of  Sir  Charles  Middleton  he. 
ended  his  days,  on  the  2Qth  of  July  17S9,  amidil  the 
groani  of  his  family,  and  the  tears  of  many  friends.. — 
Tluis  died  a  man,  of  whom  it  is  not  too.  much  to  fay,, 
tpat  “  the  bicffing  of  many  that  w'ere  ready  to  perllh 
came  upon  him  for  whatever  be  the  fate  of  the  flave- 
trade  (Re  Slavery),  it  is  certain  that  his  wrltings^ 
have  contributed  much  to  meliorate  the  treatment  of 
Haves.  He  left  behind  him  a  widow  and  three  daugh¬ 
ters  :  and  his  works,  befides  thofe  to  which  w^e  have  al- 
luded,  confill:  of  a  volume  of  Sea-fermonsy  preached  on 
board  his  majelly’s  Ihip  the  Prince  of  Wales,  which 
fnow  him  to  have  been  a  mailer  of  true  pulplt-elo- 
c^uence  ;  and  a  Treatfe  on  Steals y  which  was  certainly 
written,  and  we  thioL  printed,  though  we  know  not 
whether  it  was  ever  publilhed. 

RAMSDEN/s  Machine  for  Dividing  Mathema¬ 
tical  Instruments,  is  a  late  invention,. by  wdiich 
thefe  divlfions  can  be  performed  with  exceeding  great 
accuracy,  fuch  as  would  formerly  have  been  deemed  in¬ 


credible.  On  dilcovering  the  method  of  conllniA'ng  Ratr-fdfn’t 
this  machine,  its  inventor,  Mr  Ramfdcn  of  Piccadilly, 
received  615  1.  from  the  comniffioners  of  longitude  ; 
engaging  himfelf  to  inllrudl  a  ceitain  number  of  per- 
fons,  not  exceeding  ter,  iu  the  method  of  making  and 
iifing  this  machine  trom  the  28th  Oclober  177^  to 
28th  0£lof)tr  777  :  alio  binding  himfelf  to  divide  all 
octants  and  fextants  by  the  fame  engine,  :it  the  ratf? 
of  three  fliillings  for  each  o6lant,  and  lix  Ihillings  fur 
each  brafs  fextant,  with  Nonius’s  divlhoiis  to  half  mi- 
nutes,  for  as  long  time  as  the  commUtloners  Ihoiild 
think  proper  to  let  the  engine  remain  in  his  pofreilion. 

Of  this  fum  of  615  1.  paid  to  Mr  Rainfden,  300  1.  was 
given  liim  as  a  reward  for  the  improvement  mace  by 
him  ill  difcovei  ing  tlie  engine,  and  the  remaining  3151- 
for  his  giving  up  the  property  of  it  to  the  comni'i- 
fioiiers.  The  following  defeription  of  tlie  engine,  is 
that  given  upon  oatli  by  Mr  Ramfdcn  himfelf. 

“  This  engine  coufills  of  a  large  wheel  wf  bell-metal, 
fupported  on  a  mahogany  Hand,  having  three  legs, 
which  are  llrongly  conne6led  together  by  braces,  fo 
as  to  make  it  perfe6lly  Ready.  On  each  leg  of  tliC 
Rand  is  placed  a  conical  fricli on-pulley,  whereon  the 
dividing-wheel  refts  :  to  prevent  the  wheel  from  Rid¬ 
ing  off  the  fridlion-puiieys,  the  bell-metal  centre  under 
it  turns  in  a  focket  on  the  top  of  the  Rand. 

“  The  circumference  of  the  wheel  is  ratched  or  cut 
(by  a  method  which  will  be  deferibed  hereafter)  into 
2160  teeth,  in  which  an  endlefs  ferew  a^ls.  Six  re¬ 
volutions  of  the  ferevv  will  move  the  \^heel  a  fpacc 
equal  to  one  degree. 

**  Now  a  circle  of  brafs  being  Rxed  on  the  ferew  ar- 
lK)r,  having  its  circumference  divided  into  60  parts, 
each  divihon  will  confequently  anfwer  to  a  motion  of 
the  wheel  of  10  fcconds,  fix  of  them  will  be  equal  to 
a  minute,  6cc. 

“  Several  different  arbors  of  tempered  Reel  a^e  truly 
ground  into  the  focket  in  the  centre  of  the  wheel.  "I  he 
upper  parts  of  the  arbors  that  Rand  above  the  plane 
aie  turned  of  various  fi/.es,  to  fait  the  ccntrci  of  dif¬ 
ferent  pieces,  of  work  to  be  divided. 

“  When  any  iiiRrument  is  to  be  divided,  the  centre 
of  It  is  very  exadlly  fitted  on  one  of  thefe  arbors  ;  and 
the  Inftrumenl  is  fixed  down  to  tlie  plane  of  the  divid¬ 
ing  wheel,  by  means  of  ferews,  which  fit  into  hclel 
made  in  the  radii  of  the  wheel  for  tliat  purpofe. 

“  The  inftrument  being  thus  fitted  on  the  plane  of 
the  wheel,  the  frame  which  carries,  the  dividing-point 
is  connefted  at  one  end  by  finger-fcrews  with  the  frame 
which  carries  the  e?Slefs  ferew  ;  while  the  other  end 
embraces  that  part  of  the  Reel  arbor,  wliich  Rands 
above  the  inftrument  to  be  divided,  by  an  angular 
notch  In  a  piece  of  hardened  Reel ;  by  this  means  both 
tnds  of  the  frame  are  kept  pcrfedlly  Ready  and  free 
from  any  fhake. 

‘‘  The  frame  carrying  the  dividing-point  or  tracer, 
is  made  to  Ride  on  the  frame  whfth  carries  the  endlefs 
ferew  to  any  diftance  from  the  centre  oF  the  wheel  as 
the  radius  of  the  iiiilmmeiit  to  be  divided  may  require, 
and  may  be  there  faitened  by  tightening ‘<vvo  clamps 
and  the  dividing-point  or  tracer  being  connefted  With 
the  clamps  by  the  double-jointed  frame,  admits  a  free 
and  eafy  motion  towards  or  from  the  centre  fur  cut^ 
ting  the  divifions,  without  any  lateral  fhake. 

From  what  has  been  fald,  it  appears,  that  an  Jiv 
2  ftroineat 
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*«rafdcn%  firument  iKus  fitted  on  the  dividing-wheel  may  be 
Machine,  j^oved  to  any  angle  by  the  ferew  and  divided  circle  on 
its  arbor,  and  that  this  angle  may  be  marked  on  the 
limb  of  the  Indruinent  with  the  greateil  exadnefs  by 
the  dividing-point  or  tracer,  which  Can  only  move  in 
.  a  dired  line  tending  to  the  centre,  and  is  altogeihcr 
freed  from  thofe  inconveniences  that  attend  cutting  by 
means  of  a  flraight  edge.  ’Idris  method  of  drawing 
lines  will  alfo  prevent  any  error  that  might  arife  from 
an  expanfion  or  contradion  of  the  metal  during  the 
time  of  dividing.  ^ 

“  The  ferew-frame  Is  fixed  on  the  top  of  a  conical 
.pillar,  which  turns  freely  round  its  axis,  and  alfo  moves 
freely  towards  or  from  the  Centre  of  the  wheel,  fo 
that  the  ferew-fi-ame  may  be  entirely  guided^  by  the 
frame  which  conneds  it  with  the  centre  :  by  this  means 
any  exceritricity  of  the  wheel  and  the  arbor  would  Uat 
produce  any  .error  in  the  dividing  ;  and,  by  a  particular 
contrivance  (which  will  he  deferibed  hereafter),  the 
ferew  when  prefied  agaiiiil  the  teeth  of  the  wheel  always 
moves  parallel  to  itfelf ;  fo  that  a  line  joining  the  centre 
of  the  arbor  and  the  tracer  continued,  will  always  make 
equal  angles  with  the  icrew. 

Plate  Figure  i.  rcprcfents  a  perfpedive  view  of  the  cn*> 

‘CCCCXXXIII  .  ®  ^  ^  ^ 

gine* 

Plate  2:.  is  a  plan,  of  which  figk  3.  reprefents  a  fec- 

^cccxxxiVtion  on  the  line 

The  large  wheel  A  is  45  inches  in  diameter,  and 
has  ten  radii,  each  being  fiipported  by  edge-bars,  as 
reprefented  in  fig.  3.  Thefe  bars  and  radii  are  con- 
ne6ted  by  the  circular  ring  B,  24  inches  in  diameter 
and  3  deep  ;  and,  for  greater  llrength,  the  whole  is  call 
in  one  piece  in  bell-metal. 

“  As  the  whole  weight  of  Atlie  wheel  A  refis  o4i  its 
ring  B,  the  edge-bars  are  deepell  where  they  Join  it ; 
and  from  theiice  their  depth  dunlniihes,  both  unvards 
the  centre  and  the  circumference,  as  reprefented  in 

fig*  3* 

The  fiirface  of  the  whetl  A  was  worked  very  even 
and  flat,  and  its  clrcunifcreiiCe  tiiriied  true.  "I'he  ring 
C,  of  fine  brafs,  was  fitted  very  exa(^\ly  on  the  circum- 
ference  of  the  wheel  ;  and  w^as  fafleiied  thereon  with 
ferews,  which,  after  being  fcicwed  as  tight  as  pofTible, 
were  v/cil  rivetted.  The  face  of  a  large  chuck  being 
turned  very  true  and  fiat  in  the  lath,  the  liattened  Air- 
face  A  of  the  wheel  was  faftened  againll  it  w'ith  hold- 
falls  ;  and  the  tw’o  fiirfaces  and  circumference  of  the 
ring  C,  a  hole  through  the  centre  and  the  plane  part 
round  (b)  it,  and  the  knver  edge  of  the  ring  B,  were 
turned  at  the  fame  time. 

‘‘  D  is  a  piece  of  hard  hcll-fnctal,  having  the  hole, 
which  receives  the  Heel-arbor  (d),  made  ver)' flralght 
and  true.  "I’his  bell-metal  was  turned  very  true  on 
;m  arbor  ;  and  the  face,  v  lilch  reits  on  the  wheel  at  (b), 
was  turned  vet*)'  flat,  fo  that  the  Heel  arbor  (dj  might 
Hand  perpendicular  to  the  plane  of  the  wheel:  this 
belh metal  was  fallcned  to  the  wheel  by  fix  Itccl 
ferews  (1). 

A  brafi?  focket  Z  is  faftened  on  the  centre  of  the 
mahogany  Hand,  and  receives  the  lower  part  of  the 
belhinetal  piece  D,  being  made  to  toticli  the  bell- 
metal  in  a  narrow  part  near  the  mouth,  to  prevent  any 
obliquity  of  the  wheel  from  bending  the  arbor :  good 
fitting  is  by  no  means  r.cceffary  here ;  fince  any  (h-akc 


Fig.  3* 


in  this  focket  wall  produce  no  bad  effe6l,  as  w*ill  appear  a 

hereafter  when  we  deferibe  the  cutting  frame.  IMachme. 

The  wheel  was  then  put  on  its  Hand,  the  lower  j  ^ 
edge  of  the  ring  B  refting  on  the  circumference  of  ind3.’ 
three  conical  fiitftion-pulleys  W,  to  facilitate  its  mo¬ 
tion  round  its  centre*  The  axis  of  one  of  thefe  pulleys 
is  in  a  line  joining  the  centre  of  the  wheel  and  the 
middle  of  the  endlcfs  ferew,  and  the  other  two  pla(ied 
fo  a*  to  be  at  equal  dIftanCea  from  each  other. 

F  is  a  block  of  wood  ftrongly  faftened  to  one  of  the  Fig.  i, 
legs  of  the  Hand;  the  piece  (g)  is  fere  wed  to  the  upper 
fide  of  the  block,  and  has  half  holes,  in  w’hich  the 
trail fverfe  axis  (h)  turns :  the  half  holes  are  kept  toge-  ^Ig-  4# 
thcr  by  the  ferew's  (i). 

“  The  low*er  extremity  of  the  conical  pillar  P  termi-  Fig.  r.  &  4. 
nates  in  a  cylindrical  Heel-pin  (k),  which  pafTcs  through  pjg, 
and  turns  in  the  tranfverfe  axis  (li),  and  is  confined  by 
a  check  and  ferew*. 

To  the  upper  end  of  the  conical  pillar  is  faHened 
the  frame  G,  in  w'hich  the  cndlefs  ferew  turns  ;  the  Fig.  4« 
pivots  of  the  ferew  are  formed  in  the  manner  of  two 
friiiliiins  of  cones  joined  by  a  cylinder,  as  reprefent¬ 
ed  at  X.  ’riiefe  pivots  are  confined  betw'cen  half 
poles,  W’hich  prefs  only  on  the  conical  parts,  and  do  Fig.  5. 
not  touch  the  cyliiidric  parts  t  the  half  holes  are  kept 
together  by  ferews  (a),  which  may  be  tightened  at  any 
time,  to  prevent  the  fetew  from  fhaking  in  the  frame. 

‘‘  On  the  ferevv-arbor  Is  a  fmall  wheel  of  brafs  K, 
having  Its  outfide  edge  divided  into  60  parts,  and  nunt- 
bered  at  ever^  6th  divifion  with  i,  2,  6cc.  to  10.  The 
motion  of  this  wheel  is  ftio  wii  by  the  index  (y)  on  the  Fig.  4.&  5* 
ferew- frame  G. 

“  H  reprefents  a  part  of  the  Hand,  having  a  parallel  Fig- 
flit  in  the  direClion  towards  the  centre  of  the  w  heel, 
large  enough  to  receive  the  upper  part  of  the  conical 
brafs  pillar  P,  which  carries  the  ferevv  and  its  frame  : 
and  as  the  refiH'incc,  when  the  wheel  is  moved  by  th' 
cndlefs  ferew,  is  agaiiiH  that  fide  of  the  illt  H  which' 

IS  tow'ards  the  left  hand,  that  fide  of  the  flit  is  faced 
witli  brafs,  and  the  pillar  is  preffed  agalnH  it  by  a 
Heel  fpriiig  on  the  (ippofitc  fide  :  by  this  means  the 
pillar  is  Hrongly  fiipported  laterally,  aiid  yet  the  ferevv 
may  be  eafily  preifed  from  or  agaliiH  the  circuinfereiice 
of  the  w’heel,  and  the  pillar  w  ill  turn  freely  on  its  axis 
to  talie  any  diredllun  given  it  by  the  frame  L. 

“  At  each  corner  of  the  piece  1  ai’c  ferews  (n)  of^io*  4* 
tempered  ileel,  having  polilhed  conical  points  :  two  of 
them  turn  in  conical  Imles  i«  the  fcrew’-fraine  near  (o), 
and  the  points  of  the  other  two  ferew’s  turn  in  holes 
in  the  piece  Qj  the  ferews  (p)  are  of  Heel,  w  liich  being 
tightened,  prevent  the  conical  pointed  ferev*’s  from  uii- 
tUrning  when  the  frame  is  moved. 

L  is  a  brafs  frame,  which  ferves  to  conncdl  the  end- 
hfs  ferew,  its  frame,  &c.  w’ith  the  centre  of  the  wheel  ; 
each  arm  of  this  frame  is  terniiiuitcd  by  a  Heel  ferew, 
that  may  be  paffed  through  any  of  the  holes  (q)  in  the  ^ 
piece  Q,  us  the  ihicknefs  of  work  to  be  divided  on 
the  wheel  may  require,  and  are  faHened  by  the  finofer-  .  , 

nuts  (r)*  ^ 

‘‘  At  the  other  end  this  frame  is  a  flat  piece  ofp.|^  ^ 
tempered  Heel  (b),  w’hcrein  is  an  aiigular  notch:  when 
the  endlcfs  ferew  is  prefled  againH  the  teeth  on  the  cir¬ 
cumference  of  the  w'heel,  which  may  be  done  by  turn-j,.^  ^  ^  ^ 
ing  the  fixiger-fcrew’.S,  to  prefs  againH  the  fprjng  (t),  *  * 

5  H  2  thi$ 
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Ratr.f  Vr’s  tins  Hotch  embraces  and  preflcs  againil  the  fteel  arbor 
^  Machine,  ^|j«  frame  may  be  raifed  or  deprefied 

p.  ^  by  moving  the  pnTmatic  Hide  (ii),  which  may  be  fixed 
Fir*  1*2  6  height  by  the  four  ftecl-fcrews  (v). 

“  The  bottom  of  this  Aide  has  a  notch  (k),  whofe 
*  plane  is  parallel  to  the  endlefs  ferew;  and  by  the  point  of 
Fig.  3,  the  arbor  (d)  refiing  in  tins  notch,  this  end  of  the 
Pi  frame  is  prevented  from  tilting.  The  ferew  S  is  pre¬ 

vented  from  unturning,  by  tightening  the  finger- 
nut  (wV 

“  Tne  teeth  on  the  circumference  of  the  wheel  were 
cut  by  the  following  method  ; 

Having  confidered  what  number  of  teeth  on  the 
circumfererce  would  be  moll  convenient,  which  in  this 
•  engine  is  2160,  or  3^0  multiplied  by  6,  I  made  two 

ferews  of  the  fame  dimen fions,  of  tempered  ileel,  in 
the  manner  hereafter  deferibed,  the  interval  between 
the  threads  being  fuch  as  I  knew  by  calculation 
would  come  within  the  limits  of  what  might  be  turned 
off  the  circumference  of  the  wheel :  one  of  thefe  ferews, 
which  was  intended  for  ratching  or  ciittiiig  the  teeth, 
was  notched  acrofs  the  threads^  fo  that  the  ferew,  when 
prclfed  againfl  the  edge  of  the  wheel  and  turned  round, 
rut  in  the  manner  of  a  faw.  Then  having  a  fegmentr 
of  a  circle  a  little  greater  than  60  degrees,  of  about 
the  fame  radius  wdth  the  wheel,  and  the  circumference 
made  true,  from  a  very  fine  centre,  I  deferibed  an  arch 
near  the  edge,  and  fet  off  the  chord  of  60  degrees  on 
this  arch.  This  fegment  was  put  in  the  pl?ce  of  the 
wheel,  the  edge  of  it  was  ratched,  and  the  number  of 
revolutions  and  parts  of  the  ferew  contained  between 
the  interval  of  the  60  degrees  were  counted.  The 
radius  was  correfted  in  the  proportion  of  360  revolu¬ 
tions,  which  ought  to  have  been  in  60  degrees,  to  the 
number  adliially  found  ;  and  the  radius,  fo  correded, 
w^as  taken  in  a  pair  of  beam  com pafles  :  while  the 
wheel  was  on  the  lath,  one  foot  of  the  compalTes  w'as 
put  in  the  centre,  and  with  the  other  a  circle  was  de- 
feribed  on  the  ring  ;  then  half  the  depth  of  the  threads 
of  the  ferew  being  taken  in  dividers,  was  fet  from  this 
circle  outw'ards,  and  another  circle  was  deferibed  cut¬ 
ting  this  point  ;  a  hollow  was  then  turned  on  the  edge 
of  the  wheel  of  the  fame  curvature  as  that  of  the  ferew 
at  the  bottom  of  the  threads  ;  the  bottom  of  this  hol¬ 
low  was  turned  to  the  fame  radius  or  diilance  from  the 
centre  of  the  wheel,  as  the  outward  of  the  tw^o  circles 
before-mentioned. 

“  The  w’heel  was  now  taken  off  the  lath  ;  and  the 
3*  bell-metal  piece  D  was  ferewed  on  as  before  dire<^ed, 
which  after  this  ought  not  to  be  removed. 

“  From  a  very  exaft  centre  a  circle  w'as  deferibed 
Fig.  X.  2,  3  on  the  ring  C,  about  of  an  inch  within  where  the 
bottom  of  the  teeth  would  come.  I'his  circle  was  di¬ 
vided  with  the  greatcfl  exadnefs  I  was  capable  oF,  firft 
into  five  parts,  and  each  of  thefe  into  three.  Thefe 
parts  w^ere  then  bife^lcd  four  times:  (that  is  to  fay) 
fuppofing  the  whole  circumference  of  the  wheel  to  con¬ 
tain  2 1 60  teeth,  this  being  divided  into  five  parts,  each 
would  contain  432  teeth ;  which  being  divided  into  three 
parts,  each  of  them  would  contaio  144;  and  this  fpace 


bifeded  four  times  would  give  72,  36,  18,  and  9: 
fore  each  of  the  lull  divifions  would  contain  nine  teeth. 

But,  as  I  was  apprehenfive  fome  error  might  arife  from  * 
qiiinquefedion  and  trifedion,  in  order  to  examine  the 
accuracy  of  the  divifions,  I  deferibed  another  circle  on 
the  ring  C,  -rs  inch  within  the  former,  and  divided  it  Fig.  7, 
by  continual  bifedtions,  as  2160,  1080,  540,  270,  135, 

67T,  and  33  J  ;  and  'as  the  fixed  wdre  (to  be  deferibed 
prefently)  croffed  both  the  circles,  I  could  examine' 
their  agreement  at  every  135  revolutions;  (after  ratcli^ 
ing,  could  examine  it  at  every  33I)  :  but,  not  finding 
any  fenfible  difference  between  the  two  fets  of  divifions, 

I,  for  ratching,  made  choice  of  the  former ;  and,  as 
the  coincidence  of  the  fixed  wire  with  an  interfedion 
could  be  more  exadly  determir>ed  than  wn'th  a  dot  or 
divifion,  I  therefore  made  ufe  of  interfedioiis  in  both 
circles  before  deferibed. 

The  arms  of  the  frame  L  were  conneded  by  a  thin  Fig.  7*. 
piece  of  brafs  of  ^  of  an  inch  broad,  having  a  hole  in 
the  middle  of  of  an  inch  in  diameter  ;  acrofs  this 
hole  a  filver  wire  was  fixed  exadly  in  a  line  to  the  cen^^ 
tre  of  the  wheel  ;  the  coincidence  of  this  wire  with  the 
interfedions  was  examined  by  a  lens  tV  focus, 

fixed  in  a  tube  which  was  attached  to  one  of  the  arms 
L  (a).  Now  a  handle  or  winch  being  fixed  on  the 
end  of  the  ferew,  the  divifion  marked  10  on  the  circle 
K  was  fet  to  its  index,  and,  by  means  of  a  clamp  and 
adjulling  ferew  for  that  purpofe,  the  inteidedion  mark¬ 
ed  I  on  the  circle  C  was  fet  exadly  to  coincide  with 
the  fixed  wire  ;  the  ferew  was  then  carefully  prefl'ed 
againfl  the  circumference  of  the  wheel,  by  turning  the 
fingcr-fcrew  S  ;  then,  removing  the  clamp,  I  turned 
the  ferew  by  its  handle  9  revolutions,  till  the  interfec* 
tioii  marked  240  came  nearly  to  the  wire  ;  then,  nn- 
tiirning  the  finger-fcrew  S,  I  releufed  the  ferew  from 
the  wheel,  and  turned  the  wheel  back  tiU  the  iiiterfec- 
tion  marked  2  exadly  coincided  with  the  wire,  and,, 
by  means  of  the  clanip  before- mentioned,  the  divifion 
ID  on  the  circle  being  fet  to  its  index,  the  ferew  was- 
preffed  again  11  the  edge  of  the  wheel  by  the  finger- 
fcrew  S  ;  the  clamps  were  removed,  and  the  ferew  turn¬ 
ed  nine  revolutions  till  the  interfedion  marked  i  near¬ 
ly  coincided  with  the  fixed  wire ;  the  ferew  was  re¬ 
leafed  from  the  wheel  by  unturning  the  finger-fcrew  S 
as  before,  the  wheel  was  turned  back  till  the  interfec- 
tion  3  coincided  with  the  fixed  wire  ;  the  divifion  10 
on  the  circle  being  fet  to  its  index,  the  ferew  was  pref¬ 
fed  againll  the  wheel  as  before,  and  the  ferew  was  turn¬ 
ed  9  revolutions,  till  the  interfedion  2  nearly  coincided 
with  the  fixed  wire,  and  the  ferew  was  releafed ;  and  I 
proceeded  in  this  manner  till  the  teeth  were  marked 
round  the  whole  circumference  of  the  wheel.  This 
was  repeated  three  times  round,  to  make  the  impref- 
fion  ot  the  ferew  deeper,  I  then  ratched  the  w'heel 
round  continually  in  the  fame  diredion  w  ithout  ever 
difengaging  the  ferew ;  and,  in  ratching  the  wheel 
about  300  times  round,  the  teeth  were  finilhed. 

Now  it  is  evident,  if  the  circumference  of  the  wheel 
was  even  one  tooth  or  ten  minutes  greater  than  the 
ferew  would  require,  this  error  would  in  the  firft  in- 
4  ftance 


(a)  The  Interfedions  are  marked  for  the  fake  of  illuftration,  though  properljr  Invilible,  they  lying  under  the 
hrafs  plate. 
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fiance  be  reduced  to  part  of  a  revolution,  or  two 
^  Maclijne.  feconds  and  a  half  f  and  thefe  errors  or  inequalities  ot 
"  the  teeth  were  equally  diftributed  round  the  wheel  at 
the  diflan ce  of  nine  teeth  from  each  other.  Now,  as 
the  ferew  in  ratching  had  continually  hold  of  feveral 
teeth  at  the  fame  time,  and,  thefe  conflantly  chaugi 
the  above-mentioned  inequalities  foon  correclcd  them- 
felves,  and  the  teeth  were  reduced  to  a  perf-:*cl  equality. 
7  he  piece  of  brafs  which  carries  the  wire  was  now  ta'* 
ken  away,  and  the  cutting  ferew  was  alfo  removed, 
and  a  plain  one  (hereafter  deferibed)  put  in  its  place  : 
oil  one  end  of  the  ferew  is  a  frnall  brafs  circle,  having 
its  edge  divided  into  6o  equal  parts,  and  numbered  at 
every  fixth  divifion,  as  before-mentioned.  On  the  other 
end  of  the  ferew  is  a  ratchet-wheel  C,  having  6o  teeth, 
covered  by  the  hollowed  circle  (d),  which  carries  two 
clicks  that  catch  upon  the  oppofite  fides  of  the  ratchet 
when  the  ferew  is  to  be  moved  forwards.  The  cylin¬ 
der  S  turns  on  a  flrong  ileel  aibor  F,  which  paffes 
through  and  is  firmly  ferewed  to  the  piece  Y :  this 
piece,  for  greater  firinncfs,  is  attached  to  the  ferew- 
Fig.  4.  frame  G  by  the  braces  (v)  :  a  fpiriU  groove  or  thread 
is  cut  on  the  outfide  of  the  cylinder  S,  which  ferves 
both  for  holding  the  firing,  and  alfo  giving  motion  to 
the  lever  J  on  its  centre  by  means  of  a  Heel  tooth  (n), 
that  works  betw^cen  the  threads  of  the  fpiral.  To  the 
lever  is  attached  a  llrong  fleel  pin  (m),  on  which  a 
brafs  focket  (r)  turns  ;  this  focket  paffes  through  a  flit 
in  the  piece  (p),  and  may  be  tightened  in  any  part  of 
the  flit  by  the  iinger-nut  (f )  :  this  piece  ferves  t^^  regu¬ 
late  the  number  of  revolutions  of  the  ferew'  for  each 
tread  of  the  treadle  R. 

‘‘  T  is  a  brafs  box  containing  a  fpiral  fpring  ;  a 
{Irong  gut  is  fallened  and  turned  three  or  four  times 
round  the  crrcumference  of  this  box  ;  the  gut  then 
paffes  feveral  times  round  the  cylinder  S,  and  from 
thence  down  to  the  treadle  R.  Now,  when  the  treadle 
is  prtffed  down,  the  firing  pulls  the  cylinder  S  round 
its  axis,  and  the  clicks  catching  hold  of  the  teeth  on 
the  ratchet  carry  the  ferew'  round  with  it,  till,  by  the 
tooth  (n)  working  in  the  fpiral  groove,  the  lever  J  is 
4*  '  brought  near  the  wheel  (d),  and  the  cylinder  flopped 

by  the  ferew-head  (x)  flriking  ©n  the  top  of  the  lever 
J  ;  at  the  fame  time  the  fpring  is  w'ound  up  by  the 
other  end  of  the  gut  paffing  round  the  box  'F.  Now, 
Fig.  I.  when  the  foot  is  taken  off  the  treadle,  the  fpring  un¬ 
bending  itfelf  pulls  back  the  cylinder,  the  cl'cks  leaving 
the  ratchet  and  ferew  at  reft  till  the  piece  (t)  ftrikes  on 
the  end  of  the  piece  (p)  :  the  number  of  revolutions 
Fig»  of  the  ferew  at  each  tread  is  limited  by  the  number  of 

revolutions  the  cylinder  is  allowed  to  turn  back  before 
the  flop  ftrikes  on  the  piece  (p). 

“  When  the  tndlefs  ferew  was  moved  round  its  axis 
with  a  confiderable  velocity,  it  would  continue  that 
motion  a  little  after  the  cylinder  S  was  flopped  :  to 
prevent  this,  the  angular  lever  n  was  made  ;  that  when 
the  lever  J  comes  near  to  flop  the  ferew  (x),  it,  by  a 
fmall  chamfer,  preffes  down  the  piece  of  the  angular 
lever ;  this  brings  the  other  end  .>»  of  the  fame  lever 
forwards,  and  flops  the  endlefs  ferew  by  the  Heel 
pin  flriking  upon  the  top  of  it :  the  foot  of  the  le¬ 
ver  is  laifed  again  "hy  a  fmall  fpring  prefiing  on  the 
biace  (v). 

1),  two  clamps,  connefted  by  the  piece  Aide 
Fig.  I,  %,  6.  Qne  QQ  Qf  ^he  frame  L,  afid  may  be  fixed  at 


Ftg.  I. 
Fig.  r. 
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pleafurc  by  the  four  finger-ferew's  ,  which  prefs  againft  ^amRlen* 
llcel  fprings  to  avoid  fpoiling  the  arms :  tlir-picce*  (q) 
is  made  to  turn  without  lhakc  between  two  conical 
pointed  ferews  (f),  which  are  prevented  from  unturn¬ 
ing  by  tightening  the  finger-nuts  N. 

“  The  piece  M  is  made  to  turn  on  the  piece  (q),  byp;g^ 
the  conical  pointed  ferew's  (f )  reiling  in  tlie  hollow  cen¬ 
ters  (e). 

“  As  there  is  frequent  occafion  to  cut  divifions  on 
inclined  planes,  for  that  purpoie  the  piece  v,  in  which 
the  tracer  is  hxed,  haa  a  conical  axis  at  each  end, 
which  turn  in  half  holes :  when  the  tracer  is  fet  to  any 
inclination,  it  may  be  fixed  there  by  tightening  the 
flee  I  ferews 


Definftlon  of  the  Etigiue  hy  •zvhkh  the  endlefs  ferew  of  the 
D'tvuhng  Engine  was  cut, 

“  Fig.  9.  reprefents  this  engine  of  its  full  dimen- 
fions  feen  from  one  fide. 

“  Fig.  8.  the  upper  fide  of  the  fame  as  feen  from 
above. 

“  A  reprefents  a  triangular  bar  of  fleel,  to  which  the 
triangular  holes  in  the  pieces  B  and  C  are  accurately 
fitted,  and  may  be  fixed  on  any  part  of  the  bar  by  the 
ferew's  D. 

“  E  is  a  piece  of  fleel  wdiereon  the  ferew  is  intended 
to  be  cut ;  which,  after  being  hardened  and  tempered, 
has  its  pivots  turned  in  the  form  of  two  fruftiims  of 
cones,  as  reprcfeiited  In  the  dr.iwings  of  the  dividing 
engine  (fig.  5.).  Thefe  pivots  were  cxa6lly  fitted  to 
the  half  holes  F  and  T,  which  were  kept  together  by 
the  ferew’s  Z. 

H  reprefents  a  ferew  of  untempered  fleel,  having 
a  pivot  I,  which  turns  in  the  hole  K.  At  the  othev 
end  of  the  ferew  is  a  hullow  centre,  which  receives  the 
hardened  conical  point  of  the  fleel  pin  M.  When  this 
point  is  fiifficiently  prefTed  againll  the  ferew,  to  pre¬ 
vent  its  fliaking,  the  fleel  pin  may  be  ti.xed  by  tight¬ 
ening  the  ferews  Y. 

“  N  is  a  cylindric  nut,  moveable  on  the  ferew  H ; 
which,  to  prevent  any  fhake,  may  be  tightened  by 
the  ferews  O.  This  nut  is  coiiiie6led  with  the  faddle- 
piece  P  by  means  of  the  intermediate  univerfal  joint 
W,  through  which  the  arbor  of  the  ferew  H  paffes.  A 
front  view  of  this  piece,  with  a  fedlion  acrofs  the 
ferew  arbor,  is  reprefented  at  X.  This  Joint  is  connec¬ 
ted  with  the  nut  by  means  of  two  fleel  flips  S,  which 
turn  on  pins  between  the  cheeks  T  on  the  nut  N.  The 
other  ends  of  thefe  Alps  S  turn  in  like  manner  on  pins 

(a) .  One  axis  of  diis  joint  turns  in  a  hole  in  the  cock 

(b) ,  which  is  fixed  to  the  faddle-piecc  ;  and  the  other 
turns  in  a  hole  (d),  made  for  that  purpofe  in  the  fame 
piece  oil  which  the  cock  (b)  is  fixed.  By  this  means, 
when  the  ferew  is  turned  round,  the  faddle-piece  will 
Aide  uniformly  along  the  triangular  bar  A. 

K  is  a  fmall  triangular  bar  of  well-tempered  fleel, 
which  Aides  In  a  groove  of  the  fame  form  on  the 
faddle-piece  P.  The  point  of  this  bar  or  cutter  is 
formed  to  the  fhape  of  the  thread  intended  to  be  cut 
on  the  endlefs  ferew.  When  the  cutter  is  fet  to  take 
proper  hold  of  the  intended  ferew,  it  may  be  fixed  by 
tightening  the  ferew  (e),  which  prefs  the  two  pieces 
ofibrafs  G  upon  It. 

“  Having  meafiired  the  circumference  of  the  divi- 
ding-whccl,  I  found  it  wguld  require  a  ferew  about  one 
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tSfiinrcf.  thread  In  a  hundred  coarfer  than  «the  efuide-fcrcw  H. 

^  The  wlieels  on  the  gulde-fcrew  arbor  H,  and  that  on 
the  fteel  E,  on  which  the  ferew  was  to  be  cut,  were 
proportioned  to  each  other  to  produce  that  cfTe^l,  by 
giving  the  wheel  L  198  teeth,  and  the  wheel 
200.  Thefe  wheels  communicated  with  each  other 
by  means  of  the  intermediate  wheel  R,  which  alfo  fer- 
\'ed  to  give  the  threads  on  the  two  ferews  the  fame  dl- 
reflion. 

The  faddle-plece  P  is  confined  on  the  bar  A  by 
ineans  of  the  pieces  (g),  and  may  be  made  to  Aide  with 
a  proper  degree  of  tightnefs  by  the  ferews  (n).*’ 

For  Ramfdcn’s  equatorial  or  portable  obfervatory,  fee 
Optics,  102.  and  Astronomy,  n®  504.  See  ab 
fo  a  long  account  of  an  equatorial  inftrument  made  by 
Mr  Ramfden  by  the  direftion  of  Sir  George  Shuck- 
burgh  ia  the  Philofophical  Tranfaftions  for  1 793,  art.  x. 
p.  67.  In  this  inftrument  the  circle  of  declinations  is 
four  feet  in  diameter,  and  may  be  obferved  nearly  to 
a  fecond.  The  glafs  is  plrxed  between  fix  pillars,  which 
form  the  axis  of  the  machine,  and  turn  round  by  two 
pivots  placed  on  two  blocks  of  ftone.  See  alfo  Baro¬ 
meter. 

RAMSEY,  a  town  of  Huntingdonfhirc,  68  miles 
■north  of  London,  and  12  north-eafl  of  Huntingdon. 
It  is  fituated  as  it  were  in  an  ifland,  being  everywhere 
cncompafied  with  fens,  except  on  the  weft,  where  it  as 
feparated  from  the  terra  Jinna  by  a  caiifey  for  two 
miles.  The  neighbouring  meers  of  Ramfcy  and  Whitle- 
fey,  which  are  formed  by  the  river  Nyne,  alxMind  with 
fowl  and  fifh,  efpecially  eel  and  large  pikes.  It  was 
-once  famous  for  a  very  rich  abbey,  part  of  the  gatehoufe 
•of  which  Is  ftill  ftaiiding,  and  a  iiegledled  flatue  of  Afl- 
win  ;  the  epitaph  of  wKofe  tomb,  which  is  reckoned 
one  of  the  oldefl  pieces  of  EngliAi  fculpturc  extant, 
Ryles  him  “  kinfman  of  the  famous  King  Edward,  al¬ 
derman  of  all  England,  and  the  miraculous  founder  of 
this  abbey.”  It  was  dedicated  to  St  Dunfiaii,  and  its 
abbots  were  mitred,  and  fat  in  parliament ;  and  fo 
many  kings  of  England  were  benefadlors  to  it,  that  its 
yearly  rents,  fay?;  Camden,  were  7000I.  The  town 
was  then  called  Ram  fey  the  Rich  ;  but  by  the  diAolk!tu>n 
of  the  abbey  it  fooii  became  poor,  and  even  loll  its  mar¬ 
ket  for  many  years,  till  about  1S5  years  ago  it  reco¬ 
vered  it.  It  is  held  on  Saturday,  and  is  reckoned  one  of 
the  moll  plentiful  and  chcapefl  in  England.  In  the 
year  1721  a  great  number  of  Roman  coins  was  found 
liore,  fuppofed  to  liave  been  hid  by  the  monks  on 
feme  incurfion  of  the  Danes.  There  is  a  charity  fcliocl 
in  the  town  Lr  poor  girls.  W.  Long.  o.  19.  N.  Lat. 
52.  26. 

Rampev,  an  iA:md  of  foiith  Wales,  on  the  coafl  of 
Penibrokelhire,  abcjut  two  miles  in  length,  and  a  »^iile 
;ind  a  half  broad.  Near  it  are  fevcral  fin;ill  ones,  known 
by  the  name  of  the  Ltjhop  and  hh  chrh.  It  is  four 
tniles  weft  of  St  David^a,  and  1 7  north-weft  of  Mil¬ 
ford  haven.  It  belongs  the  biilnpric  of  St  Da¬ 
vid’s,  and  was  in  the  lafi  age,  fays  Camden,  famous  for 
the  deatli  of  one  Juftinian,  a  raoft  holy  man,  who  re¬ 
tiring  hither  from  Biitanny,  in  rirat  age  rich  in  faints, 
and  devoting  himfelf  entirely  to  God,  lived  r  long 
while  in  folitude,  and  being  at  laft  murdered  by  his 
fervant  was  enrolled  among  the  mar  tyrs.  W.  Long.  5. 
£0.  N.  Lat.  51.  55. 

Ramsey,  in  die  Ulc  af  Man,  to  the  north,  a  moft 


noted  and  fpftclous'havea,  in -which  the  greateft  fleet  may 
ride  at  anchor  with  fafety  enough  from  all  winds  but  the 
nortli-eaft,  and  in  that  cafe  they  need  not  be  embayed. 
This  towm  ftandlng  upon  a  beach  of  loofe  fand,  or  Aiinglc, 
is  in  danger,  if  not  timely  prevented,  of  being  waAied 
away  by  the  fca. 

RAMSGATE,  a  fca-port  town  of  Kent,  in  the  ifle 
of  Thanet,  five  miles  from  Margate,  where  a  very  fine 
q^lcr  has  been  lately  built  for  the  fecurity  of  Arips  that 
ceme  into  the  harbour,  being  feated  near  the  Downs, 
between  the  north  and  fouth  Foreland,  i  o  miles  north- 
eall  of  Canterbury.  The  town  is  fituated  in  the  cove 
of  a  chalky  cliff.  It  was  formerly  but  an  obfeure  fiAr- 
ing  village,  but  fmee  the  year  1688  has  been  improved 
and  enlarged  by  a  fuccefsful  trade  to  Rulfia  and  the 
caft  country.  But  what  renders  it  moft  worthy  of  no¬ 
tice,  and  attrails  multitudes  of  ftrangers,  is  the  new 
harbour,  which  is  one  of  the  moft  capacious  in  Eng¬ 
land,  if  not  in  Europe.  It  was  begun  in  the  year 
1750,  but  delayed  by  various  interruptions.  It  con- 
fifts  of  two  piers ;  that  to  the  eaft  is  built  wholly  of 
Purbeck  ftone,  and  extends  itfelf  into  the  ocean  near 
800  feet  before  it  forms  an  angle ;  ita  breadth  on  the 
top  is  26  feet,  including  a  firong  parapet  wall,  which 
runs  along  the  outfide  of  it.  The  other  to  the  weft  I3 
conilru^led  of  Wood  as  far  as  the  low-water  mark,  but 
the  reft  is  of  ftone.  The  angles,  of  which  there  are 
five  in  each  pier,  confift  of  160  feet  each,  with  o6la- 
gt>ns  at  the  end  of  60  feet  diameter,  leaving  an  en- 
ti-ance  of  aoo  feet  into  the  harbour,  the  depth  of  which 
admits  of  a  gradual  increafe  of  18  to  36  feet.  E.  Long, 
u  30.  N.  Lat.  51.  22. 

RAMTRUT,  a  deity  worfhipped  by  the  Raiia/ins 
of  llindoftan,  where  lie  has  a  celebrated  temple  at 
Onor.  He  is  reprefented  as  more  refembling  u  mon¬ 
key  than  a  man. 

RAMUS,  in  general,  denotes  a  branch  of  any 
thing,  as  of  a  tree,  an  aitcry,  8:0.  In  the  anatomy  of 
plants  it  means  the  firll  or  lateral  branches,  which  go 
oft'  from  the  petiolum,  or  middle  rib  of  a  leaf, 
fiibdivifioiis  of  thefe  arc  called  furcult  ;  and  the  final 
divijions  into  the  moft  minute  of  all,  are  by  lome  called 
cnpillameata  ;  but  both  kinds  are  generally  denominated 
/urcu/us* 

Ramus  (Peter),  was  one  of  the  moft  famous  pro- 
feffors  of  the  i6th  century.  He  was  born  in  Picardy 
in  15 1  j;.  A  thiift  for  learning  prompted  him  to  go 
to  Paris  when  very  young,  and  he  was  admitted  a  fer*' 
vant  in  the  college  of  Navarre.  Spending  the  day  in 
u  lifting  on  his  mailers,  and  the  great  eft  part  of  the 
night  Ifc  lliidy,  he  made  Inch  furpnfing  progrefs,  that, 
when  he  took  his  mailer  of  arts  degree,  he  offered  to 
maintain  a  quite  appofite  docftrine  to  that  of  Arillatle* 
ft'his  ralfed  him  many  enemies ;  and  the  two  firft 
books  he  publiAied,  liijTituUones  Dta\etl\ca^  and  Ari/h^- 
teftca  Animadverfwnes^  occalioiicd  great  dillurbanccs  ia 
the  iiniverrity  of  Paris  :  and  the  oppofitlon  againft  him 
was  not  a  little  heightened  by  his  deferting  the  Romifti 
religion,  and  profeffing  that  of  the  Reformed.  Being 
thus  forced  to  retiie  from  Paris,  he  vilited  the  univer- 
fities  of  Germany,  and  received  great  honours  where- 
cver  he  came.  He  returned  to  Fiance  in  157  T?  und 
loft  his  life  miferably  in  the  horn'd  inaffacre  of  St  Bar¬ 
tholomew’s  day.  He  was  a  great  orator,  a  man  of  unl- 
verfal  learning,  and  endowed  with  vcr)'  fine  moral  quali* 

tics* 


Rimigate 

Ramus. 
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Ramui  ties.  He  publifhed  many  book?,  which  TeifTicr  cnu- 
merates.  Ramus’s  merit  in  his  oppcfition  to  Ariflotle, 
and  his  firmnefs  in  undermining  his  authority,  is  uiique- 
iliouably  great.  But  it  has  been  doubted,  and  with 
much  reafon,  whether  he  was  equally  fuceefoful  in  his 
attempts  after  a  new  logicr.l  inftitiue.  We  liavc  the 
following  general  outline  oi  his  plan  in  Dr  Enfield’s 
Hillo’y  of  Pliilofuphy.  **  Confidering  dialedtics  as  the 
/•  t  of  deducing  conclufions  from  picn.iieci,  he  endea¬ 
vours  to  improve  this  art,  by  uniting  it  with  that  of 
rhetoric.  Of  the  fcveral  branches  or  rhetoric,  he  con- 
fiders  invention  and  difpofition  as  htlonging  equally  to 
logic.  Making  Cicero  his  chief  guide,  he  divides  his 
treatife  on  dialectics  into  two  parts,  the  firfl  of  which 
treats  of  the  inveutivon  of  argiimento,  the  fecond  of 
judgments.  Arguments  he  derives  not  only  from  what 
the  Ariitotellaiis  call  middle  terms,  but  from  any  kind  of 
propofition,  w'hich,  connedted  with  another,  nay  ferve 
to  prove  any  affeition.  Of  theft  he  enumerates  various 
kinds.  Judgments  he  divides  into  axioms,  or  Iclf-cvi- 
dent  propofitions,  and  riianofa,  or  deductions  by  means 
of  a  I'eries  of  arguments.  Both  thefe  he  divides  into 
various  clafTes  ;  and  illuflralcs  the  whole  by  examples 
from  tlie  ancient  orators  and  poets. 

In  the  logic  of  Ramns,  many  things  arc  borrowed 
from  Arlflotle,  and  only  appear  under  new  names  ;  and 
many  others  arc  derived  from  other  Grecian  fources, 


particularly  from  the  dialogues  of  Plato,  and  the  logic  Raif  * 
oi  the  Stoics.  The  author  has  the  merit  of  turning  " 
the  art  of  reafoiiing  from  the  futile  fpecnlalions  of  the 
fchools  to  forenfic  and  common  ufe ;  but  his  plan  ia 
defective  in  confining  the  w'hole  dialtftic  art  to  the 
fii’gle  objedl  of  difputation,  and  in  omitting  many 
things,  which  refpedt  the  general  culture  of  the  un- 
derftandlng  and  the  iiivefligutioH  of  truth.  Notwith- 
ilanding  the  defedls  of  his  fylleni,  wc  cannot,  however, 
fubferibe  to  the  feverc  ceiifure  which  has  been  paffed 
upon  Ramus  by  Lord  Bacon  and  others  ;  for  much 
is,  we  think,  due  to  him  for  having  with  fo  much 
firmnefs  and  pcrftvcrance  afferted  the  natural  free* 
dom  of  the  human  underftamiing.  d'hc  logic  of  Ra¬ 
mus  obtained  great  authority  in  the  fchools  of  Ger¬ 
many,  Great  Britain,  blolland,  and  France  ;  and  long 
and  violent  contefts  arofc  between  his  followers  and 
tliole  of  the  Stagyritc,  till  his  fame  vaiiifhed  before 
tliat  of  Defcai  tes.” 

RAN,  in  the  old  Englifli  writers,  means  open  or  pu¬ 
blic  robbery,  fo  manifeil  as  not  to  be  denied.  Ran  dkitur 
aperta  rap'ina  qua  negari  non  potejl.  Lamb.  125.  Leg- 
Canut.  cap.  58.  Hence  it  is  iio>y  coniuonly  faid  of 
one  who  takes  the  goods  of  another  injarioufly  and  vior- 
lently,  tliat  he  has  taken  or  fnatched  all  he  could  rap 
ran, 

RANA,  or  Ranula.  See  Rakula, 
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